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AERODIGESTIVE/FEEDING AND SWALLOWING DISORDERS 

 
1       THE EFFECT OF REFLUX ON RISK OF BRONCHIECTASIS IN CHILDREN IS MEDIATED BY THE 
PRESENCE OF OROPHARYNGEAL DYSPHAGIA WITH IMPAIRED AIRWAY PROTECTION. Daniel Duncan, 
Alexandra Cohen, Courtney DiFilippo, Margot Lurie, Kara Larson, Tregony Simoneau, Samuel Nurko, Rachel Rosen  
Aerodigestive Center, Boston Children's Hospital, Boston, MA  
 
Background: Bronchiectasis is a concerning finding on high resolution chest CT (HRCT) that indicates severe lung damage. 
Oropharyngeal dysphagia and aspiration have been shown to cause bronchiectasis, but whether gastroesophageal reflux (GER) 
and subsequent aspiration can result in bronchiectasis is currently not known. We hypothesized that oropharyngeal dysphagia 
with aspiration may be associated with bronchiectasis, but GER alone is not. 
 
Methods: We identified patients evaluated for persistent pulmonary symptoms in the Aerodigestive Center at Boston 
Children’s Hospital who underwent HRCT between 2002 and 2018. Patients with cystic fibrosis were excluded. Based upon 
the pediatric radiologist’s interpretation of the HRCT, the patients were categorized as having or not having bronchiectasis. 
Charts were reviewed to determine clinical characteristics including comorbidities and treatment with acid suppression 
medications. Diagnostic testing results were reviewed, including multichannel intraluminal impedance-pH, high resolution 
esophageal manometry, nuclear medicine esophagrams and gastric emptying scans, upper GI barium imaging, upper GI 
endoscopy, and videofluoroscopic swallow studies (VFSS). Subjects were compared based on baseline characteristics, 
gastroesophageal reflux burden, adequacy of swallow function, esophageal dysmotility, and gastric dysmotility to determine 
predictors of bronchiectasis. Proportions were compared with Fisher’s exact test and binary logistic regression was used for 
multivariate analysis. Enteral tube status was excluded from the model due to significant correlation with presence of 
oropharyngeal dysphagia (correlation coefficient 0.332, p<0.001). 
 
Results: 191 subjects with mean age 7.92 ± 0.47 years underwent HRCT and 24% had evidence of bronchiectasis. Additional 
comorbidities are shown in Table 1. Comparison of individual diagnostic testing results showed no significant differences 
between those with and without bronchiectasis. Predictors of bronchiectasis from univariate analyses are shown in Table 1. On 
multivariate analyses, aspiration and gastroesophageal reflux were significantly associated with increased risk of bronchiectasis 
(OR 3.368, 95% CI 1.249-9.078, p=0.016 for aspiration and OR 5.753, 95% CI 1.711-19.344, p=0.005 for reflux) when 
included separately, but only aspiration was significantly associated with bronchiectasis when the combination of aspiration 
and reflux was included in the model (OR 22.225, 95% CI 2.572-192.027, p=0.005 for combination of aspiration and reflux). 
Summary results are shown in Table 2. 
 
Conclusion: Oropharyngeal dysphagia with aspiration is associated with increased risk of bronchiectasis. Abnormal reflux 
burden only appears to be associated with bronchiectasis when combined with oropharyngeal dysphagia, likely due to impaired 
airway protection. Appropriate and timely diagnostic testing of swallow dysfunction might allow for targeted approaches to 
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prevent ongoing pulmonary damage in patients that are at risk.

 

 
 
 
2       PEDIATRIC TUBE WEANING: A META-ANALYSIS OF SINGLE-SUBJECT RESEARCH STUDIES. Haley 
Killian1,2, Dana Bakula3,5, Rebecca Swinburne Romine6, Kandace Fleming6, Anna Wallisch7, Ann Davis4,5  
1Psychology, University of Missouri Kansas City, Kansas City, MO; 2Pediatrics, University of Kansas Medical Center, Kansas 
City, KS; 3Children's Mercy Hospitals and Clinics, Kansas City, MO; 4Pediatrics, University of Kansas Medical Center, 
Kansas City, KS; 5Center for Children's Healthy Lifestyles & Nutrition, Kansas City, MO; 6Life Span Institute, University of 
Kansas, Lawrence, KS; 7Juniper Gardens Children’s Project, University of Kansas, Kansas City, KS  
 
Background: Receiving adequate nutrition is essential for child growth and development (Sharp, Jaquess, Morton, & 
Herzinger, 2010). However, as many as 45% of typically developing children and 80% of children with medical or 
developmental differences experience feeding challenges (Chatoor, 2002; Levy, et al., 2009; Manikam & Perman, 2000). 
While some difficulties resolve on their own, between 3-10% require medical treatment, including gastrostomy tube placement 
(Manikam & Perman, 2000). Some patients, when medically appropriate, may transition from tube to oral feeding; however, 
interventions widely vary and often utilize a multidisciplinary approach, including behavioral, nutritional, and medical 
components (Sharp, Volkert, Scahill, McCracken, & McElhanon, 2017). Further, the providers involved, setting (e.g., 
inpatient, outpatient), and dosage of interventions is highly mixed, making it difficult to compare interventions. Given that 
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lengthy interventions can increase cost and burden to families, it is crucial to understand which intervention components lead 
to successful tube weaning. 
 
Purpose:  The current meta-analysis sought to examine intervention components that significantly contribute to treatment 
success (i.e., number of children weaned from tubes; percent kilocalories consumed orally) within single-subject research 
design studies published from 1987-2018. While treatment protocols vary, many include similar components, including 
multidisciplinary teams and the use of hunger provocation (Gardiner, Vuillermin, & Fuller 2017) 
 
Design:  We conducted a systematic review and meta-analysis of single-subject research designs (N=24) to examine whether 
treatment components (i.e., setting, treatment modality, multidisciplinary teams) resulted in (1) a significantly higher 
percentage of patients weaned from a tube and (2) a higher percentage of kilocalories consumed orally. 
 
Results: Overall, treatments were successful in weaning 55.5% of children from feeding tubes. When evaluating factors 
contributing to patients weaned, analyses found that children treated in an inpatient or day treatment setting were 3.6 times 
more likely to wean from feeding tubes than those in outpatient settings (χ2 = 3.98, p = .046). Hunger provocation did not 
significantly predict tube weaning success (χ2 = .75, p = .39), nor did having a multidisciplinary approach (χ2 = 1.62, p = .20). 
This result should be interpreted with caution given that some studies utilized individuals from different disciplines for 
multiple components (e.g., speech-language pathologists using both oral motor and behavioral techniques). 
 
The second set of analyses focused on factors impacting proportion of kilocalories consumed orally (as opposed to total 
proportion of the sample fully weaned). Results indicate that there was not a significant effect of treatment setting on the 
percent of calories consumed orally following treatment, controlling for baseline oral consumption [ F(1,25) = .14, p =.71, 
partial eta squared =.01]. Hunger provocation was not examined statistically as very few studies with hunger provocation 
reported on kilocalories consumed (n=2). Use of multidisciplinary teams was not statistically significant in predicting 
kilocalories consumed, [F(1,14) = 3.53, p =.085], but the effect size was large, partial eta squared = .23. Although these 
findings differ slightly from the results focused on the proportion of the sample fully weaned, it is important to note that 
kilocalories consumed orally is not consistently reported in tube weaning literature. 
 
Conclusion: Weaning procedures used in single-subject research design studies are largely effective, possibly more effective in 
inpatient and day treatment settings. It is important to consider differences between the inpatient protocols and outpatient 
protocols that led to greater tube weaning. Although some factors examined did not yield statistically significant findings, it 
may be that components were not clearly defined or described within the literature. Future research should clearly define 
treatment components to assist with clinical applications. In addition, treatment components should be evaluated in randomized 
clinical trials with larger samples. 
 

 
 
3       THE CHARACTERIZATION AND IMPACT OF A MULTIDISCIPLINARY OUTPATIENT FEEDING AND 
SWALLOWING PROGRAM. Kathryn Benton2,4, Nicole Nalepa2, Darcie Delzell3, Mark Fishbein1,4  
1Pediatrics, Northwestern University Feinberg School of Medicine, Chicago, IL; 2Pediatrics, Northwestern Medicine Central 
DuPage Hospital, Winfield, IL; 3Mathematics, Wheaton College, Wheaton, IL; 4Pediatrics, Ann and Robert H Lurie Children's 
Hospital of Chicago, Chicago, IL  
 
Background:  Pediatric feeding disorders are common and are associated with chronic medical and developmental disorders. 
A multidisciplinary approach, consisting of gastroenterologist, OT, SLP, dietitian, and psychologist is preferred for 
comprehensive care and may be offered through outpatient or intensive programs. Benefit has been demonstrated with 
intensive programs, but there is little data regarding outpatient venues. In this investigation, a well-established outpatient 
program is descriptively characterized with regard to their referral base and efficacy. 
 
Methods: Study packets collecting demographic information and self-reported feeding characteristics were distributed to the 
referral population and then redistributed three months later to assess progression. Standardized surveys implemented included 
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Montreal Children’s Feeding Scale (MCH-FS) and parenting stress index short form (PSI-SF). 
 
Results: One hundred and ninety eight subjects completed the initial packet and 55 subjects completed follow-up. The most 
common symptom/diagnosis was spitting up (n=73) and developmental delay (n=66). BMI z-score was -0.4±1.32. NG/g-tube 
supplementation was used in 23 subjects. Oral caloric supplements were given in 57 subjects. MCH-FS was elevated in all 
subjects. PSI was elevated with most comorbidities compared to those without one. At 3 months, MCH-FS (53.8±13.6 vs 
48.5±14.8, p=0.001) and feeding skills (54.3±14.2 vs 59.3±12.8, p=0.02) improved without significant change in PSI. The 
quality of therapy overall was deemed excellent to above average in a majority of subjects. 
Conclusion: A multidisciplinary outpatient program has a role in the management of infants and children with feeding and 
swallowing disorders regardless of comorbidity. Severely affected individuals may benefit from more intensive programs with 
greater available resources. 
 
 
4       A MULTIDISCIPLINARY APPROACH TO INFANTS WITH GERD-LIKE SYMPTOMS: A NEW PARADIGM. 
Jessica Kronberg3, Stephanie Alvarado4, Patricia Ideran3, Diana Bohm3, Mark Fishbein2,1  
1Pediatrics, Ann and Robert H Lurie Children, Chicago, IL; 2Pediatrics, Northwestern University Feinberg School of 
Medicine, Chicago, IL; 3Pediatrics, Northwestern Medicine Central DuPage Hospital, Winfield, IL; 4Lewis University, 
Romeoville, IL  
 
Background:  Infants with GERD like symptoms have been classically defined as having a wide array of symptoms including 
discomfort/irritability, failure to thrive, feeding refusal, dystonic neck posturing (Sandifer syndrome), recurrent regurgitation, 
hematemesis, dysphagia/odynophagia, wheezing, stridor, cough, hoarseness, apneic spells, brief resolved unexplained events  
(BRUEs), asthma, recurrent pneumonia associated with aspiration, and recurrent otitis media. Over recent years, there is 
evidence to indicate that colic does not equate with GERD and that anti-reflux medications are unnecessary and overprescribed 
in this instance. Based on the hypothesis that infantile dysphagia and unsettledness/colic are largely responsible for GERD-like  
symptoms, we transitioned to a multidisciplinary approach for this presentation that included screening for dysphagia and/or 
unsettledness/colic with referral to speech language pathologist and/or occupational therapist based on clinical suspicion. Full 
term infants with normal development were selected for analysis, since premature and/or developmentally delayed infants are 
at higher risks for these conditions, and less is known about this population. 
 
Methods:  A chart review from January 2011 to June 2019 was performed on all infant referrals (0 to 6 months) to pediatric GI 
clinic with GERD-like symptoms. Recorded data included subject demographics (age, gender, weight, height, birth weight, 
pre- and perinatal background), dietary intake (including formula type), developmental milestones, medications and feeding 
history. All full-term infants with normal development were eligible. Exclusion criteria were prematurity, marked 
developmental delay, chromosomal anomaly, facial abnormality, and/or anatomic abnormality such as malrotation or pyloric 
stenosis. Referrals were made to speech language pathologist for suspected dysphagia and occupational therapist for 
“unsettledness” and/or colic. Infant evaluations were performed in a standardized fashion with standardized criteria (see table). 
Each criterion was scored as present (1) or absent (0). 
 
Results:  A total of 174 infants (82M, 92F) had GER (uncomplicated reflux) or GERD like symptoms. GER was identified in 
65 subjects. (see image). GERD like symptoms were present in 109 subjects. Age was 15.1 ± 6.6 wk. Weight was 5.8 ± 1.2 kg. 
Anti-reflux medications utilized, 76 of 109 (70%). Elemental formula utilized, 16 of 109 (15%). SLP referrals (n=72) had 
features of dysphagia in 49 of 51 subjects (no show=21) with median of 5 (range 2 to 20). VFSS was recommended in 20 
subjects with abnormalities in 16. OT referrals (n=63) had features of unsettled infant in 37 of 37 subjects (no show=26) with 
median of 7 (range 3 to 8). 
 
Conclusion:  GERD-like symptoms occur frequently in infants and initial therapy typically includes anti-reflux medications 
and elemental formula Despite this approach, many infants remain symptomatic. In this investigation, nearly all full- term 
infants with normal development referred for GERD-like symptoms showed features of dysphagia and/or unsettledness/colic. 
Primary care physicians and subspecialists should be aware of the signs and symptoms of dysphagia and unsettledness/colic in 
order to provide an appropriate referral to pediatric therapists 
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Triage process of infants with GERD-like symptoms 
 
 
5       SHORT-TERM ANTHROPOMETRIC IMPROVEMENTS IN A HISTORICAL COHORT OF PATIENTS WITH 
PEDIATRIC FEEDING DISORDERS IN A MULTIDISCIPLINARY CLINIC. Ryan Davidson1,3, Olivia Puopolo1, So 
Hyeon Park1, Anna Bennett1, Sarah Fleet1,2  
1Gastroenterology, Hepatology & Nutrition, Boston Children's Hospital Department of Pediatrics, Boston, MA; 2Pediatrics, 
Harvard Medical School, Boston, MA; 3Harvard Medical School Department of Psychiatry, Boston, MA  
 
Introduction and Aims:  The Growth and Nutrition Program (GNP) at Boston Children’s Hospital is a multidisciplinary 
program that cares for young children ages 0-7 with malnutrition or who are at risk for malnutrition. These children carry a 
range of diagnoses, and most have a Pediatric Feeding Disorder. We sought to describe patients seen in our clinic including 
their treatment modalities, and evaluate short-term anthropometric outcomes in these patients. 
 
Methods:  This is an ongoing retrospective chart review of all patients seen in the Growth and Nutrition Program from 2000-
2014. Inclusion criteria consisted of: at least 2 visits within GNP during the study period and at least one weight documented in 
the medical record one or more years after the last GNP visit. Exclusion criteria included: confirmed diagnosis of a genetic 
condition with predisposition for obesity, confirmed diagnosis of an endocrine disorder, or taking a medication which is 
considered obesity inducing (except for cyproheptadine). A list of all patients seen in the program was obtained, and each 
patient was screened for eligibility. If eligible, demographics, clinical information and anthropometrics were extracted from the 
medical record and entered into a REDCap database by trained research assistants. Data analyses were conducted in R, with 
weight-for-age and BMI z-scores calculated using the zscorer package and corrected age used for children under 12 months 
old. This study was conducted under an exempt status by the IRB. 
 
Results:  Data collected to date includes 272 eligible subjects out of over 900 that have been screened; data extraction and 
analysis are ongoing. There was an almost equal mix of males and females (53.8% males) and patients were an average age of 
27.21 months (SD = 20.66, range = 0 months to 10 years) when they entered GNP. Close to half (42%) of the patients were 
premature. Patients were primarily white (58%), though 13% identified as Black, 9% as Asian, and 11% identified as Hispanic 
or Latino. Patients often had multiple insurances with two-thirds having primary private insurance and 35% either having 
primary or secondary public insurance. Prior to entering GNP, 16% were tube fed, and 8% required high calorie formula or 
nutritional supplement while being treated in the program. Only 3 (1.1%) were discharged with a feeding tube in place, and 
49% were discharged from the program on a high calorie beverage. Patients spent an average of a year within GNP (m = 12.02 
months, SD = 15.1, range = 0 months to 8.5 years) and had an average of 5-6 visits (m = 5.5, SD = 4.92, range = 2 – 33). 
When entering the program, patients had a weight-for-age z-score of -1.73 (SD = .86, range = -4.37 to 0.97) with a BMI z-
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score of -1.11 (range -3.59 to 1.50). At discharge, patients averaged a weight-for-age z-score of -1.55 (range = -4.24 to 1.31) 
with an average BMI z-score of -0.87 (range = 3.65 to 1.57). Weight-for-age z-scores were significantly higher at their last 
GNP visit, F (1,262) = 20.925, p<.001, eta2 [g] = 0.011. BMI z-scores were also significantly higher at patient’s last GNP visit, 
F (1, 265) = 22.167, p <.001, eta2[g] = 0.017. Weight-for-length analyses for patients under 2 years of age are pending. 
 
Conclusions & Discussion:  The Growth and Nutrition Program cares for a diverse patient population, indicating that Pediatric 
Feeding Disorders affect a large range of ages, race, ethnicity and socioeconomic status. Almost half of the patients were 
recommended a high calorie beverage or supplement at time of discharge, and average BMI z-scores increased from initial 
evaluation to final GNP visit, demonstrating relative success of our program. Additionally, the majority of patients who were 
tube fed upon entry to the program, were weaned from tube feeds by time of discharge. It is important to note that this cohort 
of patients was treated up to 2 decades ago, and there has been a recent shift in clinic practice away from fortified formulas, 
towards calorically dense family meals, and store-bought dairy-based beverages to increase caloric intake. Future research 
includes comparing current patients to these historical controls, as well as examining long-term BMI outcomes in this historical 
cohort. 
 
 
6       TIMELINE FOR SITE ONBOARDING FOR AN NIH FUNDED CLINICAL TRIAL IN PEDIATRIC 
GASTROENTEROLOGY & NUTRITION: IKANEAT. Ann Davis1,2, Kelsey Dean1,3, Megan Murray1,2, Sarah Edwards3, 
Amanda Bruce1,2, Dana Bakula3,1, Haley Killian4, Jose Cocjin3, Rachel Rosen5, Ryan Pitman6, Devandra Mehta7, Julia 
Anderson8, Hayat Mousa9  
1Pediatrics, Center for Children's Healthy Lifestyles & Nutrition, Kansas City, MO; 2Pediatrics, University of Kansas Medical 
Center, Kansas City, KS; 3Children's Mercy Hospitals and Clinics, Kansas City, MO; 4Psychology, University of Missouri 
Kansas City, Kansas City, MO; 5Boston Children's Hospital, Boston, MA; 6Pediatrics, Riley Hospital for Children at Indiana 
University Health, Indianapolis, IN; 7Pediatrics, Arnold Palmer Hospital for Children, Orlando, FL; 8Pediatrics, Monroe 
Carell Junior Children's Hospital at Vanderbilt, Nashville, TN; 9Pediatrics, The Children's Hospital of Philadelphia, 
Philadelphia, PA  
 
Prospective multicenter center studies are needed to develop inter-institutional clinical pathways and improve health care 
practices. Multicenter studies are encouraged by the National Institutes of Health and desired by investigators. However, 
investigator-initiated, randomized, controlled, multi-site trials face many challenges1, one of which is the timeline involved in  
contracting, regulatory and human subjects’ requirements. These steps must be finalized prior to each site’s activation to 
engage in any study-related activities. Research indicates these timelines can be especially challenging for pediatric trials, and 
trials involving medically complex patients.2,3 Given the typical investigator-initiated funding cycle of five years or less, 
understanding the timeline necessary to achieve multi-site activation is key to the conduct of multi-site trials, especially trials 
that are complex. Therefore, the purpose of the current analysis is to present the timeline for site activation across nine sites in 
the United States participating in the iKanEat trial (NCT03815019; NIH R01 HD093933) from October 2018 thru present. 
iKanEat is a prospective randomized controlled trial conducted across 10 sites in the United States focused on the use of 
megesterol as part of a pediatric tube weaning program. Data were collected from the regulatory system at the primary site 
regarding the variables of: expressing interest, IRB approval, contract approval, site activation, and first subject recruited. Data 
indicate that time from expressing interest in the study to full IRB approval averaged 230 days (range = 70-396) and time to 
full contract approval averaged 190 days (range = 88-190). The time for clearing all administrative hurdles and moving to full 
site activation for subject recruitment averaged 288 days (range = 253-350) and the time from site activation to consenting a 
first patient to the study averaged 463 days (range = 314-669). Reasons for delays collected from each site included 
coordination with the investigational pharmacy, site accounting set up, and scheduling site trainings with the investigative team 
at the primary site. It is also likely that the outbreak of SARS COV-2, and subsequent pauses in site activities, impacted these 
timelines, especially from March 2020-March 2021. These longer than anticipated timelines have put subject recruitment goals 
at risk and also increased cost for the current study. These findings indicate that at least one year should be built into study 
timelines prior to subject recruitment. This information should be helpful to other investigators planning multi-site investigator-
initiated pediatric trials. Future research should examine specific methods for decreasing these timelines, with an emphasis on 
those trials that involve medically complex children. 
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Feeding Matters Outsanding Pediatric Feeding Disorders Award 
7       RESPIRATORY COMORBIDITIES AND NUTRITIONAL STATUS IN CHILDREN WITH ESOPHAGEAL 
ATRESIA/TRACHEOESOPHAGEAL FISTULA (EA/TEF). Holly Shifman4,1, William Middlesworth2, Julie Khlevner3  
1Oakland University William Beaumont School of Medicine, Rochester, MI; 2Pediatric Surgery, Columbia University Vagelos 
College of Physicians and Surgeons, New York, NY; 3Pediatric Gastroenterology, Columbia University Vagelos College of 
Physicians and Surgeons, New York, NY; 4Institute of Human Nutrition, Columbia University Vagelos College of Physicians 
and Surgeons, New York, NY  
 
Introduction:  EA/TEF is a complex congenital anomaly occurring in 1 in 2500-4500 live births. Respiratory and 
gastrointestinal (GI) complications/comorbidities including aspiration pneumonia, recurrent upper respiratory infections (URI), 
chronic lung disease (CLD), reactive airway disease (RAD)/asthma, laryngeal cleft (LC), dysphagia, esophageal dysmotility, & 
feeding disorders are highly prevalent among affected children. These conditions place children with EA/TEF at risk for poor 
growth and malnutrition, though nutritional outcome studies of this patient population are limited. 
 
Objectives:  We examined the relationship between respiratory comorbidities and growth parameters in a cohort of children 
with EA/TEF at 6 time points in the first 2 years of life. 
 
Methods:  We report a retrospective analysis of 114 patients with EA/TEF followed in a multidisciplinary EA clinic at our 
institution. Patient data were abstracted from the electronic health record and analyzed. Associations between respiratory 
comorbidities and weight-for-length (WFL) z-scores were assessed using multiple linear regression. Statistical analyses were 
performed in RStudio for Mac. 
 
Results:  114 patients (55M/59F, median age 7.31 years) were identified with a diagnosis of EA/TEF. 109/114 (95.6%) 
patients had at least 1 GI or respiratory comorbidity. 93/114 patients had measurements from at least 1 time point under 2 years 
of age, resulting in 353 total anthropometric measurements. Mean WFL z-scores for infants ≤1 year (-0.87, -0.66, -0.99, -0.22 
for 3, 6, 9, & 12 months respectively) were significantly lower than those recorded at 18 months (-0.08) and 2 years (0.13) (P < 
0.05) (Figure 1). RAD/asthma, CLD, LC, additional surgery in the 1st year of life, long-gap EA, & VACTERL (Vertebral 
defects, Anorectal malformations, Cardiac defects, TracheoEsophageal anomalies, Renal anomalies, and Limb abnormalities) 
association were identified as significant predictors of WFL z-scores (Table 1). RAD/asthma & additional surgery in the 1st 
year of life were associated with lower WFL z-scores when compared to EA/TEF patients without these risk factors, while 
CLD, LC, long-gap EA, & VACTERL were associated with higher WFL z-scores in various age groups. No one variable was a 
significant predictor of WFL z-score across all age groups. 
 
Conclusions:  Children with EA/TEF face significant health challenges from respiratory and GI comorbidities/complications, 
and poor growth parameters are common. While complications like anastomotic stricture & tracheomalacia may be 
unavoidable, early intervention by speech-language pathologists and pulmonologists, screening for aspiration, & guidance 
surrounding the consumption of certain consistencies may decrease the incidence of aspiration pneumonia/URI and improve 
outcomes for EA/TEF patients. We observed that, while many children with EA/TEF experience compromised nutritional 
status early in life, most will recover as they age. Interestingly, the associations between respiratory comorbidities and 
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nutritional status vary throughout early childhood. LC is associated with an increase in WFL z-score in the 6- and 18-month 
groups, despite LC being independently associated with feeding difficulty. It’s likely that diagnosis of LC leads to greater focus 
on nutritional supportive measures, and therefore early diagnosis and intervention for LC may be able to contribute positively 
to growth parameters. Identifying respiratory comorbidities that affect growth and nutritional status early may help providers 
intervene on risk factors or tailor a nutrition plan accordingly. 
 

 
 

 
 
 
8       SUCCESSFUL USE OF A NOVEL PORTABLE NON POWERED SUCTION DEVICE TO RESUSCITATE 
CHILDREN WITH SPECIAL NEEDS WHO ARE CHOKING-WORLDWIDE DATA. Lisa Brody, Brian Markowitz, Jeremy 
Rochester  
Medicine/Gastroenterology, ProHealth Care Associates LLP, New Hyde Park, NY  
Successful use of a Novel Portable non Powered Noninvasive Suction Device to Resuscitate Children with Special Needs who 
are Choking- Worldwide Data,  Brody L, Markowitz, B, Rochester J ProHealth Care Associates Lake Success NY 
 
Background:  Choking remains a leading cause of injury and death among children. At least one child dies from choking 
every five days in the US, and more than 12,000 children are taken to an emergency room each year for choking related 
injuries. Children with special needs are at increased risk for choking due to decreased or absent protective airway reflexes 
such as in cerebral palsy. In addition, poor or underdeveloped oral motor skills such as in children under 5 years old make them 
at especially high risk. Current protocol to resuscitate a choking child includes back blows and abdominal thrusts but these are 
Aonly successful 76 percent of the time. When this fails a patient has 7 minutes before permanent brain damage and death 
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occur. Recently a novel noninvasive portable non powered suction device known as Lifevac has been used around the world 
with success in resuscitating a choking victim when protocol fails, therefore the object of this study was to report on the use of 
the device on pediatric patients with special needs. 
 
Methods:  The Lifevac is a portable non powered noninvasive suction device which consists of a plunger with a one-way valve 
attached to a standard face mask where when the plunger is depressed air is forced out the sides and not into the victim, and 
when the plunger is pulled back suction is applied to remove an object blocking an airway {figure 1}.Over a five year period, 
data was collected regarding the use of the Lifevac in a choking emergency. A total of 137 uses of the device have been 
reported to date, of these 57 were children under the age of 18. Data reporting consists of a feedback form where if the device 
were used patients fill out a feedback form including age of the patient, underlying medical conditions, whether or not basic 
life support was used, number of pulls to dislodge the object, type of object, and any adverse events. A total of 9 children with 
special needs were identified, and 36 children under the age of 5 comprise the remainder of the pediatric cases. 
 
Results:  Of the 9 children with special needs, underlying conditions include Dup 15 syndrome, Sotos syndrome, cerebral 
palsy, PKU, two children with Downs, long QT syndrome, Sanfillipo syndrome, and Noonan syndrome. Mean age was 5.8 
years of age with range 17 months to 13 years.  Foods that caused choking included hamburger, candy, chicken, hot dog, and a 
rubber ball in this group. There were 36 children under the age of 5, mean age 1.9 years of age {range 11 months to 4 ½ years}. 
The most common items that caused choking was plastic and carrots in three patients each, followed by grapes, and hard candy 
in two patients each, as well as multiple other objects {table 1}. In all the special needs children BLS was followed without 
success and in the under 5 group BLS was followed in all but 2 patients before using the device. In all patients the device was 
successful in removing the object with 1 to 5 uses to dislodge the obstruction. No adverse events were reported. 
 
Conclusions:  A portable noninvasive suction device {Lifevac} appears to be a safe and effective device to resuscitate the 
pediatric choking victim with special needs. Due to the voluntary nature of the reporting novel data on choking has also been 
obtained as since choking is a random event many times it is never brought to medical attention. There are many items that 
pose a choking risk {table 1} and since the choking protocol as it exists is not 100% successful many lives can be saved by  
having a portable noninvasive non powered device available. Limitations include the voluntary nature of the reporting which 
might be biased, but presumptively it might be more likely to report failure of the device than success. Currently ILCOR, the 
International Liason Committee on Resuscitation, is reviewing all reported uses of this novel device which appears promising 
for the resuscitation of the pediatric choking patient with special needs when standard protocol fails. 
 

 
 
 
 

DIVERSITY, EQUITY AND INCLUSION AND/OR HEALTH DISPARITIES/EQUITY 
 

10      ADRESSING FOOD INSECURITY IN PEDIATRIC CELIAC PATIENTS THROUGH A PRESCRIPTION FOOD 
PROGRAM. Julia Bracken1,2, Erin Martinez3, Emily Brown3, Kacie Kaufman1, Suzanne Brewer1, Linda Bird4, Hannah Welch4, 
Jamie Ryan1,2  
1GI, Children's Mercy Hosptial, Kansas City, MO; 2University of Missouri Kansas City, Kansas City, MO; 3The Food Equality 
Initiative, Kansas City, MO; 4Nutrition, Children's Mercy Hospitals and Clinics, Kansas City, MO  
 
Background:  Food insecurity affects approximately 11% of American households (1) and individuals with celiac disease may 
be at greater risk of experiencing food insecurity due to dietary restrictions and the high costs of medically necessary gluten-
free foods.(2) Food Equality Initiative (FEI), based in Kansas City, Missouri, is a novel prescription food assistance program 
founded in 2014 that provides access to safe foods and nutrition education for individuals with celiac disease and food allergy. 
To qualify, patients must be referred by a physician for diagnosis of celiac disease or food allergy and have a combined 
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household income at or below 250% of the federal poverty line.(3) The aim of the current study was to describe the 
demographics of the pediatric celiac patients enrolled in a local a prescription food program. 
 
Methods:  This is a retrospective review of de-identified data for FEI clients who initiated services between May 2016 and 
April 2021. Only data from clients with celiac disease were included in analyses. 
 
Results:  A total of 50 pediatric clients with celiac disease (MeanAge = 11.33 years, SD = 4.45, 52% males, 82% Caucasian) 
whose parents self-identified as food insecure enrolled in FEI prescription pantry services between 2016-2021. The average 
annual household income was $35,756 (SD = $17,926), with an average of four persons per household (SD = 1.55, range 1-7). 
In 2020, there was a 70% increase in new client enrollment as compared to the prior year. 
 
Conclusions:  Food insecurity is a significant issue that disproportionally impacts children with celiac disease and other 
medically necessary diets. Food assistance programs, such as FEI, offer a novel way to support food insecure families while 
meeting the demands of a gluten-free diet. We saw a significant increase in enrollment in 2020. Factors that may have 
increased demand for FEI services include the COVID-19 pandemic and a shift in food distribution model from a physical 
pantry to direct shipments to individual’s homes. Additional research on the prevalence of food insecurity in families impacted 
by celiac disease and its impact on dietary adherence is needed in the future. 
 
References 
1. Food Security and Nutrition Assistance, United States Department of Agriculture, 16 Oct. 2020, 
www.ers.usda.gov/dataproducts/ag-and-food-statistics-charting-the-essentials/foodsecurity-and-nutrition-assistance/. 
2. Lee AR et al. Persistent Economic Burden of the Gluten Free Diet. Nutrients. 2019 Feb 14; 11(2):399. doi: 
10.3390/nu11020399. 
3. Brown E et al. Food Insecure and Allergic in a Pandemic: A Vulnerable Population. J Allergy Clin Immunol Pract. 
2020;8(7):2149-2151. doi:10.1016/j.jaip.2020.04.038 
 

 
 
 
 

 
11*      GEOSPATIAL ANALYSIS OF FOOD DESERTS AND THEIR IMPACT ON HEALTH OUTCOMES IN 
CHILDREN WITH CYSTIC FIBROSIS. Montserrat Corbera-Hincapie1, Kristen Kurland2, Mark Hincapie3, Anthony Fabio4, 
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Daniel Weiner6, Sandra Kim1, Traci Kazmerski5  
1Pediatric Gastroenterology, Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 2Carnegie Mellon University Heinz 
College, Pittsburgh, PA; 3Pediatric Emergency Medicine, Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 
4Epidemiology Data Center, University of Pittsburgh, Pittsburgh, PA; 5Adolescent and Young Adult Medicine, Children's 
Hospital of Pittsburgh of UPMC, Pittsburgh,  PA; 6Pediatric Pulmonology, Children's Hospital of Pittsburgh of UPMC, 
Pittsburgh,  PA  
 
Background:  Food insecurity (FI) is defined as “the limited or uncertain access to enough food.” Some root causes of FI 
include poverty and food deserts, or low-income census tracts with a substantial number or share of residents with poor access 
to retail outlets selling healthy and affordable foods. FI rates among people with cystic fibrosis (CF) are significantly higher 
than the general United States (US) population. In CF, optimal growth and nutrition (identified as BMI >50%) is correlated 
with better lung function and overall health and adequate caloric intake is a mainstay of CF care. Currently, there is limited 
data on the correlation between FI, particularly as it relates to food deserts, and CF health outcomes. 
 
Objective:  To identify the effects of food deserts and their surrounding regions on health outcomes, including body mass 
index (BMI)/weight-for-length, percent predicted forced expiratory volume in 1 second (FEV1) and hospitalizations secondary 
to pulmonary exacerbations, in pediatric patients with CF 
 
Methods: We performed a retrospective review of pediatric patients under 18 years of age at a tertiary level Children’s 
Hospital center from January 2019 to December 2019 and collected demographic information and CF health parameters, 
including year-best BMI/weight for length, year-best percent predicted FEV1 for children 6 years and older, gastrostomy tube 
or supplemental nutrition use, CF modulator use, and number of hospitalizations from the CF patient registry. All 206 patient 
home addresses were geocoded onto a US map. We used ESRI Geographic Information System (GIS), a computerized system 
that can capture, store, analyze, manage, and present data that are linked to a location, to define spatial variation in health 
outcomes and aid in assessing associations between food deserts and health outcomes. We conducted a spatial overlay analysis  
using the 2015 Food Access Research Atlas (a USDA database that provides food access data for populations within census 
tracts). We also included buffer zones with a 600 foot (600ft) and 1200 foot (1200ft) walkability distance from food deserts to 
assess if living near a food desert also contributed to poor health outcomes. We defined non-ideal BMI as <50th percentile, non-
ideal FEV1 as < 90th percentile and significant pulmonary exacerbations if requiring 2 or more hospitalizations in one year. We 
used multivariate logistic regression analysis and adjusted for demographic and clinical covariates. 
 
Results:  Among 206 participants, children living in a food desert were nearly 3 times as likely as those not living in such an 
area to have a non-ideal BMI (OR 2.94, p = 0.039). We noted no increased likelihood of non-ideal FEV1 or increased 
hospitalizations from pulmonary exacerbations in food deserts. When looking at a buffer zone within 600ft surrounding a food 
desert, children were 4 times as likely to have a non-ideal BMI (OR=4.06, p= 0.005) and 3 times more likely to have non-ideal 
FEV1 (OR=3.06, p=0.05). We noted no increased likelihood of increased hospitalizations from pulmonary exacerbations in the 
600ft buffer zone. When looking at a buffer zone within 1200ft surrounding a food desert, children were 2.65 times as likely to 
have a non-ideal BMI (p =0.021). We noted no increased likelihood of non-ideal FEV1 or increased hospitalizations from 
pulmonary exacerbations in the 1200ft buffer zone. 
 
Conclusion:  Food deserts and their surrounding regions impact pediatric CF outcomes, particularly BMI. Providers should 
routinely screen for FI and proximity to food deserts. Interventions are essential to increase access to healthy and affordable 
food. Proposed interventions may include increasing the presence of farmers’ markets, creating tax incentives for full-service 
grocery stores to food deserts, and partnering with community allies that can enhance a providers’ abilities to connect families 
to resources. The GIS method used can serve as a model to assess health outcomes in other chronic gastrointestinal diseases, in 
addition to pediatric populations with CF at other institutions. 
 
 
Fellow Research Award 
13      PEDIATRIC NONALCOHOLIC FATTY LIVER DISEASE-ASSOCIATED HOSPITALIZATIONS IN THE 
UNITED STATES: TEMPORAL TRENDS AND ASSOCIATED PATIENT/HOSPITAL CHARACTERISTICS. Eric 
Dybbro1, Deepa Dongarwar2, Hamisu Salihu2, Faith Ihekweazu1  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Baylor College of Medicine, Houston, TX  
 
Background:  Non-alcoholic fatty liver disease (NAFLD) represents a spectrum of disease characterized by accumulation of 
fat in the liver and is associated with co-morbidities linked to metabolic syndrome. The prevalence of NAFLD in children has 
increased in the U.S. over time and with marked racial differences observed in geographically limited studies. This study aims 
to provide a current, nation-wide analysis of temporal trends of pediatric NAFLD-related hospitalizations and associated 
patient/hospital characteristics. 
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Methods:  A cross-sectional study was conducted using the National Inpatient Sample (NIS) from 2004 – 2018 and included 
NAFLD-associated hospitalizations of children aged 0-17 years of age based on ICD-9/10 diagnosis codes. Temporal trends 
assessed via joinpoint regression. Rates and patient/hospital characteristics analyzed via descriptive statistics with associations 
analyzed via survey logistic regression. 
 
Results:  There was an overall increase in pediatric NAFLD-associated hospitalizations with an average annual percent change 
(AAPC) of 6.6 with highest rates among Hispanic patients compared to NH-White and NH-Black. Associated patient 
characteristics included increasing age, male gender, Hispanic ethnicity, and lowest quartile of zip code income and 
uninsured/Medicare-covered patients. Associated hospital characteristics included geographic West region of the US and in 
large urban teaching hospitals. 
 
Conclusion:  Utilizing a nation-wide database we demonstrated significant increases in NAFLD-associated hospitalizations 
over time with striking racial/ethnic differences.  Highest prevalence and rates seen in adolescent, male Hispanic patients in 
large urban teaching hospitals. Our findings highlight the need for further studies on these relationships and highlight the 
potential for interventions aimed at high-risk groups.  
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14*      DISPARITIES IN MEDICATION USE BY INCOME AND RACE AMONG PRIVATELY INSURED PATIENTS 
WITH CROHN’S DISEASE. Samir Gadepalli2,3, Chun Chieh Lin4, Jeremy Adler1,2  
1University of Michigan, Ann Arbor, MI; 2Susan B. Meister Child Health Evaluation and Research Center, University of 
Michigan Michigan Medicine, Ann Arbor, MI; 3Pediatric Surgery, University of Michigan, Ann Arbor, MI; 4Neurology, 
University of Michigan, Ann Arbor, MI  
 
Background:  Delayed initiation of steroid sparing therapy (SST) for pediatric Crohn’s disease is associated with worse 
outcomes including stricturing and penetrating complications, a higher likelihood of receiving an ostomy, and poorer quality of 
life. However, reports on whether disparities in SST use exist are unclear because they often do not fully account for the 
interaction between socioeconomic factors such as race, income, and insurance status. We aimed to explore these potential 
disparities in medication use among children with Crohn’s disease (CD) who are privately insured. 
 
Methods: Through a retrospective analysis of Optum’s de-identified Clinformatics® Data Mart Database, a commercial 
administrative claims database, we identified young patients with CD (ages at diagnosis 5-24 yr) between 2001-2014. The 
index date was defined as the date of CD diagnosis and we excluded those with less than 2 yr follow up. Steroid sparing 
therapy (SST) was defined as the use of immunomodulator (thiopurine or methotrexate) and/or anti-tumor necrosis factor -α 
medications. As all patients had commercial insurance. Household income, education of primary insurance holder, and race 
were each compared with medication use. Analyses used chi square. 
 
Results:  2,214 patients with CD met inclusion criteria; mean age at diagnosis 17±4.5 yr. SST was initiated by 1,242 (56%), 
with no overall differences by race or education (Table 1). Of the 1,610 with household income information, 658 (41%) had < 
$100,000/yr, and 952 (59%) had ≥ $100,000. Black families had lower income than white (p<0.001). Those with a household 
income < $100,000 were 15% less likely to receive SST than those with higher income (p=0.001). When race and income were 
both considered together (Table 2), lower income black patients were far less likely to receive SST (35%) than either high-
income black patients (85%, p<0.001) or low-income white patients (54%, p=0.001). 
 
Conclusions:  In this cohort of privately insured young people with Crohn’s disease, use of steroid sparing therapy was lower 
than expected, especially among those from lower-income families. Race-based disparities may be missed if not accounting for 
household income. The lowest rate of steroid sparing therapy use was among low-income black patients. This reflects policy-
level differences, even among privately insured, which create barriers to care for low-income individuals. 
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15      A NOVEL PILOT PROGRAM TO REDUCE HEALTH INEQUITIES: A SINGLE CENTER'S EXPERIENCE 
WITH ADVOCACY IN PEDIATRIC GASTROENTEROLOGY, HEPATOLOGY AND NUTRITION. Rachel Herdes1, 
Marwa Abu El Haija1, Shweta Namjoshi1, Kavita Nandra2, Amrita Narang1, Christine Nguyen1, Madhura Phadke1, Ann Ming 
Yeh1, Leina Alrabadi1, Venus Kalami2, Nasim Khavari1, Kate O'Hearn2, Brian Richter1, Melanie Ramirez3, Jami Zamyad2, Lisa 
Chamberlain3, Noelle Ebel1  
1Pediatrics, Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Stanford University School of Medicine, 
Stanford, CA; 2Lucile Salter Packard Children's Hospital at Stanford General Pediatrics, Palo Alto, CA; 3Pediatrics, Stanford 
University School of Medicine, Stanford, CA  
 
Objectives and Study/Background:  Health advocacy that “promotes social, economic, educational and political changes that 
ameliorate suffering and threats to human health” is an essential component of comprehensive medical care. The COVID-19 
pandemic highlighted existing structural health inequities for vulnerable and marginalized populations, bringing greater 
visibility and urgency for providers to actively assess social determinants of health and address barriers to improve health 
outcomes. We aimed to create a multidisciplinary team within our pediatric gastroenterology, hepatology and nutrition division 
to provide comprehensive and equitable subspecialty care to all children regardless of race or ethnicity, gender identity, sexual 
orientation, socioeconomic status, disability, illness, language or country of origin. We organized our center’s novel integrative 
approach to pediatric gastroenterology (GI) and hepatology-related advocacy into four action domains: 1) identify and address 
social disparities and health inequities; 2) improve GI and hepatology programming to increase accessibility to and inclusivity 
for all patients; 3) increase community engagement; and 4) amplify subspecialty related advocacy using innovative social 
media strategies. 
 
Methods:  The Stanford University Division of Pediatric Gastroenterology, Hepatology and Nutrition Advocacy Group was 
established in January 2020 and includes 16 voluntary participants including GI trainees, attending physicians, advanced 
practice providers, dietitians, social workers and staff. The group relies on active cross collaboration and discussion guided by 
the founder of the GI advocacy group in partnership with the Associate Chair for Policy & Community Engagement as the 
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department level sponsor. The group participates in one-hour monthly meetings with the first 30 minutes focused on “think 
tank” discussions about new and ongoing GI and hepatology advocacy projects. The last 30 minutes includes invited speakers 
related to a current advocacy project, to provide education on community resources for the diverse patients we serve, or to hone 
a new skill related to pediatric subspecialty advocacy. Our group communicates between meetings through a designated email 
listserv and our members share a social media platform (Twitter handle @StanfordPedsGI) to promote division-wide advocacy 
efforts. 
 
Results:  The Stanford Pediatric GI Advocacy group has worked to take action on systemic inequities and reduce and eliminate 
barriers to pediatric healthcare. We will share one example from each of the four action domains. To identify and address 
social disparities we implemented a universal outpatient social determinants of health screening, adapting the Health Leads’ 
screening toolkit in both English and Spanish. To date we have screened approximately 1,000 patients in clinic. Members of 
our group helped lead a national workshop for addressing racial bias in pediatric liver transplantation 
(http://bit.ly/SPLITbiasworkshop), which was sponsored by the Society of Pediatric Liver Transplantation (SPLIT) and 
attended by leaders in transplant surgery and transplant hepatology across two one-hour sessions. To increase accessibility and 
inclusivity we created a Spanish language “COVID Townhall” recording for our liver and intestinal transplant recipients 
(http://bit.ly/COVIDSpanishtownhall) which has been viewed over 200 times. To increase community engagement we 
participated in six health-related external service projects providing donations and voluntary assistance to bridge gaps and 
create connections in our local community. Through these efforts we have collected 30+ pounds of food, 500 children’s books 
to establish GI and hepatology clinic libraries, 200 disposable masks, $500 for a local aquatherapy pool and $600 for aid to 
families in paying utility bills. Finally, to amplify the need to address these issues we established a group website 
(http://bit.ly/GIAdvocacy) and launched a Twitter media campaign (https://twitter.com/stanfordpedsgi). The Twitter account 
has produced 24 tweets with over 30,000 total impressions, and 1,050 total engagements addressing topics related to child 
health advocacy in pediatric gastroenterology, hepatology, and nutrition. 
 
Conclusion:  Over the course of one year, our division demonstrated the feasibility of building a team of GI and hepatology 
advocates, utilizing the strength of a multidisciplinary collaborative team model to successfully implement short and long-term 
projects. These projects varied across four domains which contributed to the overall health and wellness of our patients. Child 
health advocacy is a foundational component of clinical subspecialty practice to ensure equitable care for our pediatric 
gastroenterology and hepatology patients. Combining the clinical expertise of multiple team members of different disciplines 
has led to a robust effort to support the well-being and care of our patients. 
 
 
16      ANORECTAL MALFORMATIONS IN HISPANIC/LATINO CHILDREN OF CALIFORNIA’S SAN JOAQUIN 
VALLEY: AN IN-DEPTH ANALYSIS OF CHARACTERISTICS AND SOCIOECONOMIC DISPARITIES. Rafael 
Gonzalez1, Karla Au Yeung2,1  
1Residency Program, Valley Children's Healthcare, Madera, CA; 2Gastroenterology, Valley Children's Healthcare, Madera, 
CA  
 
Background:  Anorectal malformations (ARMs) are the most common congenital abnormalities of the gastrointestinal system 
which require highly specialized surgeries, life-long management, and cause sizeable costs to healthcare systems and families. 
There is little data regarding ARMs in Hispanic/Latino (HL) children. This is relevant to our institution because it is based in 
California's San Joaquin Valley (SJV), a region with a high Mexican immigrant and Mexican-American population. It is one of 
the poorest regions in the nation, spanning over 10,000 miles, and home to substantial HL health disparities. A better 
understanding about the incidence of ARMs in HL patients and their socioeconomic status is vital considering that economic 
burdens such as lost workdays, transportation difficulties and familial sacrifices are experienced by an already medically 
disadvantaged population. This retrospective chart review expands on previous work investigating pediatric HL ARM patients 
by database query alone. 
 
Methods:  IRB approval for a retrospective chart review was obtained. ICD 9/10 codes for anal fistula, anorectal fistula, 
stenosis of the anus/rectum, persistent cloaca, urethral fistula, absence of the anus, and congenital malformation of the intestine 
encountered between Jan. 1st, 2015 and Sept. 1st, 2020 were queried. Data collected included age, sex, weight, Z-score, 
ethnicity, zip code, gestational age, other medical diagnoses, number of hospital admissions, total inpatient days, number of 
surgeries, death, and age of death. For comparison of the data, a subset of patients 0-5 years old was analyzed. Utilizing zip 
codes/city of residence of all ARM patients and the U.S. Census American Community Survey, percentage of patients living 
below the federal poverty level was calculated. Two-sample t-test was used to determine any statistical significance of the 
aforementioned data parameters between HL and non-Hispanic/Latino (nHL) patients. Because of transportation difficulties 
experienced by patients of the San Joaquin Valley, an internet search of zip codes and city of residence was used to determine 
travel distance to our hospital. 
 
Results: Initial data query revealed 457 total patients with ARMS. 291 were HL while 166 were nHL. 182 patients with ICD 
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codes not specific for ARMs (i.e. congenital malformations of the intestine) were excluded because they did not have true 
ARMs on further chart review. Total number of patients with true ARMs is 275, of which 187 are HL and 88 are nHL. Sub- 
analysis was performed with 96 patients age 0-5 years which revealed average weight of 12.7kg, average height of 82.4cm,  
average Z-score of -0.26 and average gestational age of 37 weeks, 1 day. There were no deaths. These data parameters were not 
statistically significant between HLs and nHLs. However, this subset of patients accounted for 361 admissions, 4,258 total 
inpatient days and 232 surgeries. These parameters were also not statistically significant between the two groups. For reference 
regarding poverty data, 13% of Californians and all U.S. citizens are below the poverty level. On average, 22% of all ARM 
patients in the SJV live below the federal poverty. When poverty between the two groups was compared, 23.7% of HLs were 
below the federal poverty level compared to 18.3% of nHLs. HL patients on average are more than 5% lower than the federal 
poverty level compared to nHL, which is statistically significant (P = <0.001; table 1). All ARM patients in the SJV on average 
live 58.9 miles from our institution. 
 
Conclusion: This retrospective chart review is a continuation of our previous database study which revealed a large proportion 
of HL ARM patients in our region and remains the largest study of HL ARM patients. This data highlighted the fact that ARM 
patients require multiple surgeries and extensive hospitalization in 0-5 year-olds, but no difference between HL and nHL 
groups. However, HL represented significantly more poverty as a group than nHL, emphasizing the severity of potential health 
and social disparities affecting health outcomes. Future research is needed to determine if and how these disparities affect short 
and long term outcomes as well as psychosocial and economic burdens on ARM patients, their families and society. 
 

 
 

ENDOSCOPY 
 
17      EFFECT OF COVID-19 RELATED CANCELLATIONS OF ELECTIVE PROCEDURES ON PEDIATRIC 
INFLAMMATORY BOWEL DISEASE DIAGNOSIS. Hassan Abdullah2, Ali Khalili3, Thomas Sferra1  
1Pediatric Gastroenterology, Hepatology and Nutrition, UH Rainbow Babies and Children's Hospital, Cleveland, OH; 
2Pediatric Gastroenterology, Hepatology and Nutrition, UH Rainbow Babies and Children's Hospital, Cleveland, OH; 
3Pediatric Gastroenterology, Hepatology and Nurition, UH Rainbow Babies and Children's Hospital, Cleveland, OH  
 
Esophagogastrodudenoscopy and colonoscopy (endoscopies) are instrumental in diagnosing pediatric inflammatory bowel 
disease (IBD). The postponement of elective procedures throughout the United States in spring of 2020 due to COVID-19, 
drastically affected the number of endoscopies being performed and potentially led to delays in diagnosing pediatric IBD. This 
review utilized TriNetX database ecompassing 37 U.S. healthcare organizations to quantify the impact of postponement of 
endoscopies on diagnosis of new cases of pediatric IBD from March to May of 2020. The total number of endoscopies in 
patients without previous diagnosis of IBD and total number of newly identified pediatric IBD cases between March to May of 
2020 was compared with that of the same three month period in each of the previous four years. Results showed a significant 
drop, both in the number of procedures and in newly diagnosed cases of pediatric IBD for March to May of 2020. We studied 
trends till March 2021, to assess whether the number of newly diagnosed pediatric IBD cases in the months after lifting of 
restrictions made up for this estimated lag from spring of  2020. 
 
 
20      PEDIATRIC CA STOMACH: A NATIONWIDE SAMPLE ANALYSIS OF PRESENTATION AND 
IDENTIFIABLE ASSOCIATED COMORBIDITIES. Nicole Stoecklein2, Omar Uraizee5, Earl Glynn2, Shawn St Peter4, 
Caitlin Lawson3, Thomas Attard1  
1Gastroenterology , Children's Mercy Kansas City, Kansas City,, MO; 2Children's Mercy Research Institute, Children's Mercy 
Hospitals and Clinics, Kansas City, MO; 3Genetics, Children's Mercy Hospitals and Clinics, Kansas City, MO; 4Pediatric  
Surgery, Children's Mercy Hospitals and Clinics, Kansas City, MO; 5Kansas City University College of Osteopathic Medicine, 
Kansas City, MO  
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Background: Gastric cancer is the second leading cause of cancer related mortality and the fourth most common cancer 
globally. It is significantly rarer in the pediatric age range and in the United States. Identified risk factors in adults include diet 
and lifestyle factors including smoking and obesity, H. pylori infection, genetic predisposition including hereditary cancer 
syndromes, antisecretory drugs and radiation exposure. The risk factors, comorbidities and presentation in the pediatric 
population are poorly understood. Herein we undertook a nationwide administrative health database analysis focusing on 
pediatric CA stomach presentation; comorbidities risk associations and metastatic pattern. 
 
Methods:  The Cerner Health Facts Database® (CHFD) is populated by the daily extraction of discrete electronic health record 
(EHR) data from participating organizations. The data is installed in Microsoft Azure (Redmond, WA) and queries are 
performed with R Studio version 1.3.1093 with R version 4.0.3. We included all patients limiting to pediatric age range (1 - 
21), 2010 – 2017 inclusive. The base population was then filtered for 1. (12) ICD9 and (13) ICD 10 CM diagnoses attributable 
to primary malignancy involving the stomach and 2. Diagnosis priority <5 and 3. Documentation of supportive coded event 
(validation filter) from a predetermined list of provider encounters, medication or procedures/surgery to obtain our gastric 
cancer cohort. The cohort was analyzed using phenotype-code mapping (Phecodes)(1,2), and comorbidity-prevalence ratios(3). 
 
Results:  Our cohort included 333 patients from 27 health systems and was derived from a pediatric age base population of 9.6 
million patients, 38.9 million encounters from 84 health systems. The M:F ratio for stomach cancer diagnosis was 1.15:1 with a 
mean index age at diagnosis 11.8 years. The racial distribution was different from the general population (Table 1). The 
reported anatomic distribution pattern from 98 informative cases (%); Cardia (62), body(18), antrum(12), fundus(7). The 
pattern of metastatic spread in decreasing frequency reported: intra/retroperitoneum, bone, intraabdominal lymph nodes, lungs, 
liver, small intestine/spleen, brain/spinal cord. Upon exploring the cohort for coded symptoms and signs associated with 
stomach cancer, abdominal pain(13%), anemia(other 11%, iron deficiency 7%, chronic disease 2%), GERD(7%), 
dysphagia(3%), ascites(3%) and pleural effusion(3%) were noted individually present in more than 10 patients. Similarly, 
putative associated risk factors included diagnoses related to obesity; essential hypertension (10%), type2 diabetes(6%) and 
hyperlipidemia(5%). Tobacco use was recorded in 19 patients (6%). H. pylori, (Phe. 041.8) was only recorded in 1 patient. 
Upon further exploring the cohort for family history of malignancy reported as comorbidity, in comparison with the base 
population expressed as Log Prevalence Ratio  (LPR), FH of gastrointestinal, breast, leukemia/lymphoma, prostate and ovary 
cancer all appeared to be more prevalent (LPR 4.7 – 6.3). In a separate nested analysis of our own center experience no 
instances of stomach cancer including carcinoma in-situ were noted despite routine upper endoscopic surveillance (EGD) in 
hereditary polyposis syndrome patients(149 patients, 70 with FAP, 5 HNPCC), including asymptomatic patients over a 5 year 
review period(2015 - 2021). 
 
Discussion:  Herein we are describing the largest exploration of stomach cancer in children to date. This is the first study to 
define the pattern of anatomic distribution in a large cohort of children with stomach cancer. Reported symptoms in our cohort 
include abdominal pain, anemia, pleural effusion and ascites. Putative risk factors were explored noting the possible 
relationship with obesity and family history of malignancy, although from our nested analysis a significant contribution from 
polyposis syndromes seems unlikely. The observed pattern of FH association suggests other patterns of predilection including 
nonspecific increased risk, HNPCC or CMMRD. Stomach cancer remains a high morbidity and high mortality disorder, herein 
we describe the reported metastatic spread pattern noting intraabdominal hematogenous and lymphatic spread. 
1. Denny JC, Bastarache L, Ritchie MD, et al. Nat Biotechnol. 2013 Dec;31(12):1102-10. 
2. Wu P, Gifford A, Meng X, et al. JMIR Med Inform. 2019 Nov 29;7(4):e14325. 
3. Martinez BAF, Leotti VB, Silva GSE et al. Front Vet Sci. 2017 Nov 10;4:193. 
 

 
Table 1. Racial distribution Pediatric CA Stomach 
 
 
21      QI- SAFETY PRACTICES DURING COLONOSCOPY. Neeharika Bade  
Pediatric Gastroenterology, University of Oklahoma, Oklahoma City, OK  
 
Background: Ensuring adequate safety of the patient during colonoscopy is highly essential. Our high-volume gastrointestinal 
endoscopy unit developed a checklist to ensure adequate safety practices during a colonoscopy. A near miss event in the 
endoscopy suite during a colonoscopy of an overweight teenager in 2019 initiated the implementation of a QI project to ensure 
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that the safety practices that we have been following are adequate and also to make any necessary revisions to our current 
practice as needed. 
 
Objectives: To assess the knowledge and comfort levels of the nurses and providers in the GI setting regarding the quality of 
patient safety that we are providing with respect to the positioning of the patients during colonoscopy. To provide education 
regarding the same through a series of educational lectures and preparing a checklist to ensure patient safety in the Endoscopy 
area. 
 
Methods: A pre-intervention survey was sent to both providers and Gi nurses with an intent to assess the current practices and 
their comfort level with the same and to recommend any suggestions which would help us ensure proper patient positioning 
during colonoscopy. Based on the results of the survey we developed a checklist to improve the practices. The checklist was 
left in a binder in the colonoscopy unit. During phase 1 our project, we recommended a few simple practices to the nurses  
which included securing the patient with a strap across the chest, but avoid running the strap over the guard rail, so that the 
guard rail can be raised during colonoscopy. Other recommendations included making sure that the guardrail is raised on 
patient’s left side before starting the colonoscopy and to have the checklist marked. Post this intervention, we assessed the data 
for the month of June,2019. We implemented a phase 2 PDSA of our project after the phase 1 was not as effective. The 2nd 
phase involved involvement of the endoscopists and fellows by having them mark the checklist as well as take responsibility of 
raising the guard rail up after an EGD instead of the nurses and the nurses were asked to ensure proper placement of the safety 
strap. Results were analyzed after this intervention which showed a significant improvement in the practices. 
 
Results: On pre-intervention survey with the providers 90 % of them stated that developing a checklist would be helpful. 60 % 
stated that the nursing staff are not consistent with patient positioning. On the pre intervention survey with the nurses 100% 
said they were comfortable with the current practices, half of them were not amicable to placing a checklist. After the phase 1 
PDSA cycle we had a 55% rate of implementation of the practices and documentation of the checklist. Following the phase 2 
PDSA cycle we had a 96% success rate. 
Conclusion: The pre-intervention surveys showed significant concerns in the level of comfort and quality of safety practices in 
the endoscopy area. We implemented a PDSA cycle with changes based on the pre-intervention survey. Review of data after 
the first PDSA cycle showed that the practices weren’t being followed as anticipated. Another PDSA cycle was implemented 
with revisions to the practice and that yielded fruitful results. We plan to monitor the practices for the next couple months with 
an intent to implement another PDSA cycle if needed. 
 
 
23      GASTROINTESTINAL UPPER ENDOSCOPY FINDINGS IN CHILDREN WITH AUTISM: A RETROSPECTIVE 
CASE-CONTROL STUDY. Sonia Ballal, Saige Greenwell, Enju Liu, Jocelyn Silvester, McKenzie Leier, Maura Filippelli, 
Athos Bousvaros, Bridget Hron  
Boston Children's Hospital, Boston, MA  
 
Background: Children with an autism spectrum disorder (ASD) have an increased prevalence of gastrointestinal (GI) 
complaints as compared to typically developing children. However, published studies on the findings of 
esophagogastroduodenoscopy (EGD) – a critical tool for diagnosis and management of GI disorders – are small and lack 
control populations. The purpose of this study is to compare endoscopic and histologic findings from EGD for children with 
ASD compared to age- and gender-matched controls. 
 
Methods: This was a retrospective case-control study of children undergoing EGD, who are classified into one of three groups: 
1) ASD by International Classification of Diseases codes; 2) Developmental Delay (DD) without ASD, and 3) Typically 
Developing (TD), without ASD or DD. Each child in the ASD group was matched on gender and age to one DD and two TD 
controls. Data were collected by chart review. Differences in rates of EGD findings were compared between the three groups 
using Chi-square or Fisher’s exact as appropriate. Univariate linear regression modeling was performed to identify predictors 
of abnormal histology, and those factors with P-value <0.10 were entered into a multivariate model. Data are presented as odds 
ratio (95% confidence interval). 
 
Results: A total of 2,104 subjects were included (526 ASD; 526 DD; 1052 TD) and results are summarized in the Table 
[HB1].The ASD group had higher rates of abnormal esophageal findings (ASD 38.4%; DD 33.4%; TD 30.4%, P=0.008), 
largely due to esophagitis. In multivariate modeling controlling for age, gender, race, use of acid blockade, and other clinical 
characteristics including food allergy, feeding difficulties, reflux and abdominal pain, an ASD diagnosis remained an 
independent predictor of abnormal esophageal histology [OR 1.38 (1.09, 1.76)] compared to TD. Endoscopic and histologic 
findings in the stomach did not differ between the groups. In the duodenum, histologic abnormalities were observed with lower 
frequency in the ASD group (ASD 17.0%; DD 20.1%; TD 24.2%, P=0.005). Histologic abnormalities driving this difference 
included lower rates of villous atrophy (ASD 4.0%; DD 4.4%; TD 8.5%, P<0.001), crypt hyperplasia (ASD 5.7%; DD 6.8%; 
TD 12.3%, P<0.001) and intraepithelial lymphocytosis (ASD 9.3%; DD 11.8%; TD 16.9%, P<0.001). In multivariate model 
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controlling for age, gender, race, use of antibiotics and acid blockade and other clinical characteristics including diarrhea, short 
stature, feeding difficulty and suspected celiac, ASD diagnosis was not a significant predictor [OR 0.78 (0.56, 1.09)] of 
abnormal duodenal histology. 
 
Conclusion: This study finds that children with ASD have higher rates of esophagitis compared to age and gender matched 
DD and TD controls. Importantly, ASD was a significant independent predictor of abnormal esophageal histology when 
adjusting for other clinically relevant variables. In contrast, duodenal histology was not independently associated with ASD 
diagnosis. These results underscore the importance of endoscopic evaluation in children with ASD, especially for consideration 
of esophagitis. 
 

 
24      PEDIATRIC ENDOSCOPY BLOCKS: ENHANCED EFFICIENCY AND ENDOSCOPIST SATISFACTION. 
Monique Barakat, Francesca Pei, Roberto Gugig  
Pediatric Gastroenterology, Lucile Salter Packard Children's Hospital at Stanford, Palo Alto, CA  
 
Background: Endoscopic procedures are increasingly performed for children and adolescents and these interventions represent 
a central element of both pediatric gastroenterology (GI) care and revenues. It remains unclear, however, which scheduling 
paradigm maximizes efficiency of resource utilization and delivery of care in this arena. In this study, we evaluate the impact 
of shifting from shared endoscopy blocks to individual, provider-specific endoscopy blocks for scheduling pediatric 
endoscopic procedures in our tertiary care academic center. 
 
Methods: The implemented endoscopy block system involves a single endoscopist performing procedures in an allocated 
room for the entire half day period of time (e.g. 7AM - 12PM or 1PM - 6PM), with most providers having 1-3 half day blocks 
per month. A sample procedure room weekly schedule in accordance with this block system is depicted in Figure 1. We 
analyzed block fragmentation (multiple providers scheduled to perform procedures in a single block), block utilization and 
procedure volume, comparing the 8-month period prior to implementation of the block system (pre-implementation period) 
with the 8-month period following implementation of the block system (post-implementation period). A survey related to 
performance of endoscopic procedures was distributed to faculty, fellows and advanced practice providers one months prior to 
implementation of the block system and again 12 months later, following introduction of the block system. Standard 
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descriptive statistics were utilized for analysis. The lowest volume month was omitted from analysis due to the unique impact 
of statewide COVID-associated restrictions on endoscopy volume. 
 
Results:  In the pre- and post-implementation periods, 22 half-day blocks were allocated to pediatric GI. In the pre-
implementation period, mean utilization of these blocks was 65.9% (range: 47%-77%). In the post-implementation period, 
mean utilization was 79.8% (range: 64%-89%). Overall endoscopy procedure volume increased from 279 in the pre-
implementation period to 419 in the post-implementation period. Provider perception of endoscopy efficiency was enhanced by 
the block system, with 68.4% of pediatric GI respondents rating endoscopy as ‘efficient’ post-implementation (vs. 19% pre-
implementation) and 63.2% indicating that the block system directly enhanced efficiency. 63.2% reported increased personal  
procedure volume and 84.2% reported perceived increase in overall procedure volume with block system implementation. 
Scheduling in accordance with the block system improved over the study period, from 59% block fragmentation (defined as 
more than one endoscopist scheduled within a given assigned block) to 19% block fragmentation, averaged over two weeks at 
the beginning and end of the study period, respectively. 
 
Conclusions:  Strategic approaches for scheduling pediatric endoscopic procedures carry the potential to enhance efficiency 
and experience for both providers and patients. Implementation of the endoscopy block system in our children's hospital was 
associated with increased procedure volumes and block utilization as well as a more positive experience for the majority of 
providers. This represents an example of how utilizing endoscopy efficiency and productivity metrics, adjustments to 
scheduling practices may be implemented, evaluated and refined to optimize experience and utilization. 
 

 
 
Figure 1: Schematic Depicting Endoscopy Block Weekly Schedule 
 
 
25      CHOLANGIOSCOPY IN CHILDREN & ADOLESCENTS: UTILIZATION PATTERNS, OUTCOMES & SAFETY. 
Monique Barakat, William Berquist, Roberto Gugig  
Pediatric Gastroenterology, Lucile Salter Packard Children's Hospital at Stanford, Palo Alto, CA  
 
Background:  Endoscopic Retrograde Cholangiopancreatoscopy (ERCP) is increasingly utilized for management of biliary 
disorders in children and adolescents. Cholangioscopy enables direct visual diagnostic evaluation of the bile duct, with the 
simultaneous opportunity for therapeutic biliary intervention and is increasingly utilized for adult patients. Practice patterns 
surrounding cholangioscopy in pediatric patients, however, are largely uncharacterized. Limited case reports describing use of 
cholangioscopy in pediatric patients have been published, but a systematic evaluation of utilization patterns, range of 
indications for cholangioscopy, safety and outcomes in pediatric patients has not been conducted to date. 
 
Methods:  We retrospectively analyzed all ERCPs performed on patients <18 years of age at our tertiary care children’s 
hospital from 2015-2020 using our institution’s paper and electronic medical record system. All ERCPs in which 
cholangioscopy was performed were included. Patient demographics, procedure indications, interventions and associated 
adverse events were analyzed. Statistical analysis was conducted using standard descriptive statistical approaches. 
 
Results:  Over the 5-year period, 307 ERCPs were performed on 282 patients at our tertiary care children’s hospital. Annual 
ERCP volume progressively increased over the study period. The mean patient age was 11.9 years (+/- 3.9 years), 71% were 
index ERCPs (native ampullas), 89% were performed with therapeutic intent, 83% for biliary indication and 17% for 
pancreatic indication. Of these ERCPs, cholangioscopy was performed in 36 procedures (11.7%) using the SpyGlass 
cholangioscope (Boston Scientific). Cholangioscopy procedures were performed by the two highest volume pediatric 
endoscopists in the group. Antibiotics to cover biliary organisms were administered to all patients pre-cholangioscopy. Among 
patients for whom cholangioscopy was performed, mean patient age was 13.6 years (range 7 years – 18 years). Indications for 
cholangioscopy in these patients are depicted in Figure 1 and most frequently included electrohydraulic lithotripsy for biliary 
stone disease and evaluation of biliary stricture. Unanticipated clinically relevant findings were evident in 27.8% (10/36) of 
patients, notably including incidental finding of biliary web in two patients and retained suture material serving as a nidus for 
stone formation in two patients. All procedures were technically successful and stone clearance was achieved in a single 
session for all 10 procedures performed to address choledocholithiasis. Care was enhanced by cholangioscopy performed in 
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addition to ERCP in 30/36 (83.3%) of these patients. Adverse events were less prevalent in patients who underwent 
cholangioscopy relative to those who underwent ERCP. 0/36, (0%) developed post-ERCP pancreatitis, one patient (2.8%) 
developed self-limited melena with repeat upper endoscopy 12 hours post-procedure demonstrating no evidence of bleeding 
(possible self-limited post-sphincterotomy bleeding). 
 
Conclusions: These data attest to the safety and clinical utility of cholangioscopy in children and adolescents and advocate for 
increased reliance on cholangioscopy in this population. Cholangioscopy was performed in just over 11% of pediatric patients 
who underwent ERCP at our academic medical center—rates similar to those reported in adult patients. Cholangioscopy was 
safely performed by high volume pediatric endoscopists, with lower adverse event rates relative to other ERCPs at our center.  
 
The radiation-sparing nature of cholangioscopy, coupled with these data supporting its safety, make it particularly appealing 
for use in children. Further multi-institution evaluation of the utility, safety and range of indications for cholangioscopy in 
other practice settings would be of great interest and could help guide endoscopic care. 
 

 
 
Figure 1: Range of indications for cholangioscopy. 
 
 
27      ESOPHAGEAL DILATATIONS: 5-YEAR EXPERIENCE IN A TERTIARY-CARE PEDIATRIC HOSPITAL IN 
MEXICO CITY. Diego Blanco-Fuentes1,2, Karen Ignorosa-Arellano1, Sharon Imbett Yepez1,2, Cynthia González Portillo1,2, 
Jose Cadena-Leon1, Ericka Montijo-Barrios1, Alejandro Loredo Mayer1, Flora Zarate Mondragon1, Roberto Cervantes-
Bustamante1, Jaime Ramirez Mayans1  
1Gastroenterología y Nutrición, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico; 2Universidad Nacional 
Autonoma de Mexico Facultad de Medicina, Ciudad de Mexico, Ciudad de México, Mexico  
 
Background:  Esophageal dilations are an endoscopic technique used to improve strictures of different etiologies. They can be 
done with semi-rigid Savary-Gilliard bougies dilators or balloon dilators. Among the causes in pediatric age are stricture 
formation after caustic ingestion, secondary to surgical correction of esophageal atresia, congenital stenosis, among others. In 
addition, dilation may occasionally be accompanied by administration of intralesional steroids or topical Mitomycin C in cases 
of recurrent strictures. 
 
Objective:  Describe the characteristics of the patients who underwent endoscopic esophageal dilations. 
 
Materials and methods:  This was a single-center retrospective study performed at a tertiary institution in Mexico City, at the 
Gastroenterology and Nutrition Department of the National Institute of Pediatrics from 2016 to 2020. Patients with an 
esophageal stricture who underwent endoscopic esophageal dilation were included.  
 
Results:  In 21 patients, 59 dilation procedures were performed, of which 13 were male (61.9%), with an average age of 108 
months. The type of dilation performed was mainly with bougie dilator (Savary-Gilliard) in 45.9%, followed by dilation with a 
hydropneumatic balloon 32.2%, and only in 15.7% was performed with a hydropneumatic balloon plus application of 
mitomycin C; in 6.8% patients required additional dilation with bougie dilator and application of botulinum toxin. The 
indications for the procedure were esophageal stricture secondary to caustic ingestion in 52.8%, anastomotic stricture due to 
Heller myotomy 9.6%, foreign body ingestion in 9.6%, food impaction in 4.8%, Barrett's esophagus 4.8%, post-surgical Nissen 
stricture 4.8%, esophageal stenosis in a patient with graft-versus-host disease 4.8%, esophagitis stricture 4.8%, and esophageal 
atresia 4.8%. One patient with caustic ingestion stricture required esophageal replacement and multiple esophageal dilations 
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that have been refractory. No complications were reported after the procedures. 
 
Conclusions:  Esophageal dilations in pediatric age are an endoscopic procedure that is indicated mainly for esophageal 
stricture secondary to caustic ingestion or congenital malformations; it is a safe procedure and patients may require multiple 
interventions as treatment. 
 
 
33      EVALUATION OF ESOPHAGEAL LAMINA PROPRIA YIELD AND TISSUE FIBROSIS IN CHILDREN WITH 
EOSINOPHILIC ESOPHAGITIS USING SIDE-OPENING BIOPSY FORCEPS. Adam Cardullo, Jacob Robson  
Pediatric Gastroenterology, University of Utah Health Hospitals and Clinics, Salt Lake City, UT  
 
Background/intro:  Eosinophilic esophagitis (EoE) is an increasingly recognized, local inflammatory condition. EoE is 
defined and tracked by number of eosinophils in the esophageal epithelium, but fibrosis of the esophageal lamina propria 
(ELP) is also thought to contribute to disease symptoms and severe disease sequelae. It is not known why some children with 
EoE rapidly progress to esophageal fibrosis and stenosis. Currently, tissue biopsies only get ELP for evaluation about 50% of 
the time, making it difficult to classify children based on degree of fibrosis, and hard to track response to treatment. However, 
an adult study showed side-opening cutting forceps increased ELP yield to >90%. Thus, we conducted a 6-month pilot study 
using side-open forceps, to assess safety and yield of ELP in pediatric patients with known EoE. 
 
Methods:  After obtaining informed consent from parents of children with previously diagnosed EoE, we used Olympus FB-
45Q-1 side-opening, rounded cups, cutting forceps to obtain esophageal biopsies during upper endoscopy. All biopsies were 
obtained by a single gastroenterologist (JR). After the procedure, charts were reviewed for post-operative complications (pain, 
dysphagia, bleeding). Clinical pathologists reviewing biopsies were blinded to the use of side-opening forceps and gave 
standard histopathology reports, including eosinophils per high power microscopy field (HPF) and presence of ELP. 
 
Results:  Over the course of the study period, 27 children with previously diagnosed EoE were enrolled. At least 4 esophageal 
biopsies were obtained in all patients and tissue was adequate for epithelial assessment in all participants. There were no 
adverse events attributed to use of the side-opening forceps. Active EoE was found in just over half of patients. Of the cases 
with active EoE, nearly 75% had adequate ELP for assessment and fibrosis was identified in 82% when ELP was present. Of 
the 2 children with active EoE but no ELP fibrosis, both were on both medical and diet therapy for EoE. None of the 12 
patients with remitted EoE had ELP fibrosis. Patients with fibrosis had higher endoscopic reference score (EREFS) and only 
those with ELP fibrosis (3) had rings or other evidence of abnormal architecture. 
 
Discussion:  In this pilot study, side-open biopsy forceps were safe to use in pediatric patients with EoE and reliable for 
obtaining stratified squamous epithelium for histopathologic assessment. Using side-opening forceps, the ELP yield in patients 
with active EoE was higher than previously reported. This increased ELP yield did allow for comparison between ELP fibrosis 
and EREFS, which was notable. Side-opening forceps are reusable and may confer significant cost savings for EoE patients 
which require repeated esophagoscopy. Future study should focus on the use of side-opening forceps in larger pediatric cohorts 
(including within-subjects repeated measures in treated patients) and correlation between side-opening forceps biopsies and 
functional esophageal imaging for fibrosis. 
 
Funding for this work provided in part by The NASPGHAN Foundation Innovations in Clinical Care Grant. 
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Table 1. Side-open forceps biopsy results 

  Active EoE Remitted EoE 
  N=15 N=12 

Age at Diagnosis (avg years) 5.07 6.33 
Age at Study Endoscopy (avg years) 8.73 9.25 

Male (n, %) 13, 87% 8, 67% 
Peak Eosinophils/High Power Field (avg) 57 2 

LP Noted as Present in Path Report (yes, %) 11, 73% 0 
LP Reported to be Fibrotic (yes, %) 9, 82% 0 

EREFS if Fibrosis Present (avg) 4.67 NA 
EREFS if Fibrosis Absent (avg) 3 0.58 

LP= Lamina Propria. EREFS= Endoscopic reference score. 

 

 

Figure 1. Esophageal biopsy obtained with Olympus FB-45Q-1 side-opening, rounded cups, cutting forceps. 
 
 
34      PRACTICE PATTERNS OF PEDIATRIC ADVANCED ENDOSCOPISTS IN THE UNITED STATES. Christopher 
Chu1, Paul Tran2, Chris Moreau3, Jacob Mark2, Robert Kramer2, Travis Piester1  
1Children's Hospital of Los Angeles, Los Angeles, CA; 2Children's Hospital Colorado, Aurora, CO; 3The University of Texas 
Southwestern Medical Center, Dallas, TX  
 
Objective: Pediatric advanced endoscopy consists primarily of Endoscopic Retrograde Cholangiopancreatography (ERCP) and 
Endoscopic Ultrasound (EUS), and is becoming more widely used to treat increasingly prevalent pancreaticobiliary diseases. 
Multiple centers have expressed interest in creating training programs to meet increased demand, but current practice patterns 
and competency thresholds are not well characterized. Practice in smaller children may be especially problematic due to 
anatomic and equipment limitations. This study aims to assess the current landscape of pediatric advanced endoscopy practice 
and evaluate practice patterns, obtain expert opinions on procedure competency thresholds, and understand utilization of 
specialized equipment. 
 
Methods: A 66-question REDCap survey and a 73-question Qualtrics survey was distributed via email to 41 roster members of 
the 2018 and 2020 ERCP Special Interest Group (ERCP SIG) of North American Society of Pediatric Gastroenterology, 
Hepatology, and Nutrition (NASPGHAN). Survey questions included the annual volume and proportion of procedures 
performed in children, the minimum number of ERCP and EUS procedures required to gain and maintain competency, and the 
brand and type of equipment used in practice. Respondents who do not currently perform ERCP or EUS independently in 
children or who were not trained in a pediatric gastroenterology fellowship were excluded from analysis. Responses with 
ranges were converted to midpoint for analysis. A Likert Scale (1=not comfortable, 5=very comfortable) was used to assess 
respondents' comfort performing ERCP and EUS in children of different weights. Mann-Whitney U test was used to compare 
Likert scores for statistical analysis. The study received approval from the institutional review boards of the centers 
administering the survey. 
 
Results: Of 41 PAEs surveyed, 38 (92.7%) responded and 27 independent practitioners were included in the analysis. Of the 
27, about half (n=13) practiced EUS independently. Only 11.1 % (n=3) of ERCP practitioners and 8% (n=1) of 
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endosonographers were female. The annual volume of both EUSs and ERCPs performed by PAEs ranged from 1 to more than 
100, with a median of 45 for both. PAEs reported performing a median 90% of ERCPs on children, but only 30% of EUSs. 
Most respondents felt comfortable performing ERCP in children 10kg and above (M=5, 92.6%) and below 10kg (M=4, 
66.7%). However, comfort scores in children <10kg were significantly higher for respondents who owned a PJF-160 (n=18, 
p=0.009). Endosonographers felt comfortable performing EUS in children down to 10kg (M=4, 73.1%) but were less 
comfortable below that range (M=3, 8.0%). Respondents felt that a median of 225 total ERCPs and 75 pediatric ERCP were 
needed to gain competency and 40 annual ERCPs (30 ERCPs in pediatrics) were needed to maintain competency. Similarly, 
endoscopists felt that a median of 200 total EUS (50 in pediatrics) were needed to gain competency and 40 annual EUS (30 
EUS in pediatrics) were needed to maintain competency. Of these respondents, 14 endoscopists (51.9%) and 9 
endosonographers (69.2%) reported annual total procedure volumes above the median minimum for maintaining competency. 
The median annual volumes reported were well below the median for gaining competency. 
 
Most respondents reported using Olympus equipment for ERCP (96.3%) and EUS (84.6%), with 66.7% utilizing the PJF-160. 
Four practitioners reported use of multiple ERCP brands (14.8%) and two pramctitioners reported use of multiple EUS brands 
(15.4%). Six practitioners adopted disposable duodenoscopes (22.2%) and most (88.9%) expressed an interest in acquiring this 
technology for PAE. Respondents reported a median age range of 5 to 10 years for their ERCP and EUS equipment. 
 
Discussion/Conclusion: Pediatric Advanced Endoscopists report highly variable procedure volumes in practice. There is no 
consensus among pediatric experts on minimum thresholds needed to gain or maintain competency in ERCP and EUS in 
children. Though respondents feel comfortable performing ERCP in children of all weight ranges, those with pediatric 
duodenoscopes reported increased comfort in children <10kg. Performance of EUS in the smallest children is the most 
challenging. Complete characterization of the landscape of pediatric advanced endoscopy requires assessment of adult 
providers performing advanced procdures in children. 

 

 
EOSINOPHILIC DISORDERS 

 
41     CLINICOPATHOLOGICAL FEATURES OF EOSINOPHILIC ESOPHAGITIS IN JORDANIAN CHILDREN. Eyad 
Altamimi1,2, Bayan Ahmad1, Abdullah Abu-Aqoulah2  
1Pediatric, Jordan University of Science and Technology, Irbid, Irbid, Jordan; 2Pediatrics, King Abdullah University Hospital, 
Ramtha, Irbid, Jordan  
 
Background:  Eosinophilic esophagitis (EoE) is chronic, immune-mediated disorder, characterized by symptoms of 
esophageal dysfunction and hypereosinophilic esophageal inflammation. It is believed that increasing number of patients are 
diagnosed globally. This study aims to describe the frequency and clinicopathological features of EoE in Jordanian children. 
 
Patients and Methods:  A retrospective review of all pediatric patients with eosinophilic esophagitis diagnosed and followed 
up at our pediatric gastroenterology service at King Abdullah University Hospital between January 2015 and January 2020. 
 
Results:  During the study period 21 patients diagnosed out of 700 diagnostic endoscopic procedures. Only one female (4.8%) 
was diagnosed. Average age at presentation was 9.5 years (age range 1-16 yrs). The most common presenting symptom was 
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solid food dysphagia (15,71.4%), followed by food impaction and vomiting (11,52.4% and 6,28.6%, respectively). Atopy was 
diagnosed in 10 (47.6%) patients. 4 (19.0%) of them had food allergy, 3 (14.3%) respiratory allergy and 3 (14.3%) combined 
(food and respiratory). 
Linear furrows and circular rings were the most common endoscopic features (17,81.0%), 10(47.6%). While papillary 
elongation, basal zone hyperplasia, eosinophilic infiltrate and micro-abscesses were the most histopathological reported 
features. 
Almost all patients received PPIs (19,90.5%). Steroids were used in 18 (85.7%) patients; Local steroids (11, 52.4%), while oral 
steroids (7,33.3%). Out of the four patients (19%) with esophageal strictures, two (9.5%) patients didn`t respond to medical 
treatment and required pneumatic dilatation. 
 
Conclusion:  Eosinophilic esophagitis isn`t uncommon in our community. Clinical and histological parameters point to 
delayed referral and diagnosis. Increasing awareness of this emerging problem will lead to early diagnosis and decrease long 
term complications. 
 

 
 
 
42      FACTORS BEYOND TACROLIMUS CONTRIBUTE TO THE DEVELOPMENT OF EOSINOPHILIC 
GASTROINTESTINAL DISEASES IN PEDIATRIC LIVER TRANSPLANT RECIPIENTS. Maxwell Bokor2, Steven 
Lobritto1, Dana Goldner1, Mercedes Martinez1, Jennifer Vittorio1, Dominique Bailey1  
1Pediatric Gastroenterology, Hepatology and Nutrition, Columbia University, New York, NY; 2Institute of Human Nutrition, 
Columbia University Irving Medical Center, New York, NY  
 
Background:  Eosinophilic gastrointestinal diseases (EGIDs) are chronic, antigen-driven immune conditions affecting 
gastrointestinal (GI) motility and function that have increased in both incidence and prevalence over the last twenty years. 
Characterized by eosinophil infiltration of the GI tract, four EGID subtypes exist based on location: eosinophilic esophagitis 
(EoE), eosinophilic gastritis (EG), eosinophilic gastroenteritis (EGE), and eosinophilic colitis (EC). The prevalence of EGIDs 
in the general population is around 0.08%, however, the prevalence in pediatric liver transplant (LT) recipients has been 
reported to be as high as 6%. Current literature hypothesizes that the calcineurin inhibitor tacrolimus, an immunosuppressant 
commonly prescribed to LT recipients, causes a shift toward the type 2 helper T cell pathway, resulting in production of 
inflammatory cytokines and eosinophilic infiltration of the GI tract. Other factors impacting the pathogenesis of EGID 
following pediatric LT have not been fully elucidated. Our present study aimed to assess the prevalence of EGID in our 
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pediatric LT population, characterize the underlying disease course, identify potential risk factors, and determine areas for 
future study.  
 
Methods:  We performed a retrospective chart review of all pediatric patients who received a LT at our center between March 
1998 and April 2020 and subsequently developed EGID as confirmed by the presence of eosinophils on histology 
corresponding to the volume characteristic of each subtype. Patients with a history of EGID prior to transplantation were 
excluded from the study analysis. Data collection included patient demographics, patient and family history, health outcomes, 
pathology reports, initial and maintenance immunosuppression, and EGID treatment course. Results: 397 patients underwent 
LT during the study period. Thirty patients (7.6%) developed an EGID post-transplant. The EGID distribution included 19 
patients with EoE, 4 with EoE and EGE, 4 with EoE and EC, and 2 with 3 EGID subtypes. The median age at transplantation 
was 0.79 years (IQR= [0.53-2.02]). The median age at EGID diagnosis was 7.31 years (IQR= [3.97-10.5]). Intitial 
immunosuppression following OLT typically included tacrolimus, systemic steroids, and mycophenolate mofetil. At diagnosis, 
tacrolimus was the most commonly prescribed immunosuppressant (67%). Eighteen patients had food allergies (60%), 6 had a 
history of atopy prior to LT (20%), 23 developed atopy after LT (77%), and 9 had a family history of atopy (30%). Nineteen 
patients developed Epstein-Barr Virus (EBV) viremia following LT (63%), a known risk factor for the development of post-
transplant lymphoproliferative disorder (PTLD), a disorder associated with EGIDs. Five of these 19 patients eventually 
developed PTLD (26%). Most patients received combination therapy with proton pump inhibitors (PPI), swallowed topical 
corticosteroids (STC), and dietary therapy (DT) (40%). Eleven patients were prescribed a PPI prior to diagnosis (36%), while 
only 2 patients received STCs prior to diagnosis (6.7%). Nine patients (30%) were found to be in histologic remission 
following treatment. Treatments administered for both active EGID patients and those in remission can be seen in Table 1. Of 
the patients in remission, 78% remain on tacrolimus. For those with active disease, 67% remain on tacrolimus. Peripheral 
eosinophilia, a common clinical finding coinciding with EGIDs, persisted in 25 patients (83%).  
 
Conclusion:  With over 7.5% of our patients developing an EGID, our single-center study on EGIDs in LT recipients is one of 
the most comprehensive to date. This study emphasizes that pediatric LT recipients are more susceptible to EGID development 
than the general population. Immune dysregulation from a multitude of factors such as underlying atopy, food allergy, and 
exposure to EBV may play a role in EGID development in pediatric LT recipients. We found that 7 of 21 (33%) patients 
receiving tacrolimus achieved histologic remission and only 2 of 9 (22%) patients not receiving tacrolimus achieved histologic 
remission, suggesting that tacrolimus is not the sole driver of EGID development in LT recipients. Given the increased 
incidence of EGIDs, we suggest a screening protocol for LT recipients at risk for development of EGIDs. Future directions 
include a case-controlled, multi-center study to uncover specific determinants leading to EGIDs in LT recipients. 
 

 
 
Table 1: Classical EGID treatments administered to patients in both the active EGID and remission group. 
 
 
43      WIDE VARIATION IN THE CLINICAL MANAGEMENT OF PAEDIATRIC EOSINOPHILIC ESOPHAGITIS: A 
CANADIAN EXPERIENCE. Kristen Bortolin2, Dhandapani Ashok4, Vishal Avinashi1, Janice Barkey9, David Burnett6, 
Jeffrey Critch3, Eric Drouin5, Jennifer Griffin8, Hien Huynh7, Margaret Marcon2, Andrea Martinez11, Rabin Persad7, Mary 
Sherlock10, Christopher Waterhouse12, Jessie Hulst2  
1Division of Gastroenterology, BC Children's Hospital, Vancouver, BC, Canada; 2Division of Gastroenterology, Hepatology 
and Nutrition, The Hospital for Sick Children, Toronto, ON, Canada; 3Division of Pediatric Gastroenterology, Janeway 
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Hepatology, McMaster Children's Hospital, Hamilton, ON, Canada; 11Division of Gastroenterology and Nutrition, IWK Health 
Centre, Halifax, NS, Canada; 12Division of Gastroenterology and Nutrition, Stollery Children's Hospital, Edmonton, AB, 
Canada  
 
Background: Eosinophilic esophagitis (EoE) is a chronic disorder treated by food elimination diet (FED), topical steroids 
and/or proton-pump inhibitors (PPI). Serial endoscopies and biopsies assess response to therapy. EoE management has evolved 
as guidelines are updated. 
 
Aims: To identify practice variation among Canadian paediatric gastroenterologists (PG) who care for children with EoE. 
 
Methods: An online survey using REDCap about decision-making in children with EoE was distributed to 103 PG in Canada 
in November 2020. 
 
Results: 74 PG completed the survey (response rate 72%, 74/103). The majority work in academic centres (92%). 3 centers 
indicated an accrual of >50 new patients per year; 9/16 centres have >100 patients in follow-up. An EoE Clinic is present in 5 
centres. 
 
Diagnosis: Familiarity with the 2018 AGREE and 2020 AGA EoE guidelines was found to be 57% and 67% respectively. 
Criteria required to diagnose EoE according to current guidelines were correctly indicated by 42% of PG. (Figure 1). 
 
Endoscopy: The majority of PG (95%) adhere to guidelines in terms of required number and location of biopsies for the initial 
diagnosis. Ideal timing of repeat endoscopy after change in therapy in patients who are not in histological remission was 8-12 
weeks by 67% of PG, timing in stable patients on maintenance therapy varied (33% only if patient is symptomatic). 25% used 
the EREFS Score in reporting endoscopic findings. 
 
Therapy: Improvement of symptoms was the highest ranked goal (67%), followed by remission of histologic findings (31%). A 
treatment algorithm was in place in 4 centers. The majority routinely assess adherence to therapy (73%) and consult a dietitian 
for FED (77%). Most (87%) do not consult an allergist for initial management. Preferred choices of 1st-line therapy varied 
among PG (Figure 2). When FED was selected, 32% of PG started with 1 food, 32% started with 2 foods, most frequently 
excluding dairy, followed by wheat. 14 (26%) start with ≥6 FED. Prescription of budesonide slurry was consistent among PG 
with doses of 1 and 2 mg/day in children less than and greater than 10 years, respectively. 
 
Conclusions: The is the first Canadian study to assess the variation in management of children with EoE by PG. Overall, PG 
demonstrated good adherence to the guidelines in terms of initial diagnosis, but differences in maintenance therapy choice and 
timing of endoscopies. The results highlight a need for standardized management algorithms to deliver uniform care to this 
growing group. Grounding these guidelines in evidence will warrant a significant investment in further paediatric EoE 
research. 
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44      CAN EXPRESSION OF A NON-GASTRIC PROTON PUMP PREDICT PROTON PUMP INHIBITOR RESPONSE 
IN EOSINOPHILIC ESOPHAGITIS? Paroma Bose1, Djamilatou Adom2, Pegah Mehrpouya-Bahrami3, Emily Hon1, Mark 
Kaplan2,3  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Riley Hospital for Children/ Indiana University School of Medicine, 
Indianapolis, IN; 2Microbiology and Immunology, Indiana University School of Medicine, Indianapolis, IN; 3Wells Center for 
Pediatric Research, Indiana University School of Medicine, Indianapolis, IN  
 
Background:  The mechanistic targets of proton pump inhibitors (PPIs) in the treatment of eosinophilic esophagitis (EoE) 
remains unknown. Many genes encode components of functional proton pumps. Among them, ATP12A is a gene that encodes 
a non-gastric proton pump found in sinopulmonary tissues and the esophagus. Previous in vitro studies showed that increased 
ATP12A expression led to hyperviscosity of airway surface liquid in IL-13 treated bronchoepithelial cells, which was reversed 
by blocking proton secretion. Therefore, we sought to determine if expression of proton pump genes in esophageal mucosa can 
predict PPI responsiveness in EoE. 
 
Aims: Our primary aim was to examine baseline gene expression of proton pumps in esophageal squamous mucosa of pediatric 
subjects with histologic PPI-responsive (PPI-R) EoE, PPI-nonresponsive (PPI-NR) EoE, and non-EoE esophageal dysfunction 
(controls). 
 
Methods:  A prospective cohort study was conducted at our center. Subjects ages 1-18 undergoing diagnostic 
esophagogastroduodenoscopy (EGD) for symptoms of esophageal dysfunction were enrolled. EoE was defined as ≥ 15 
eosinophils/high powered field (hpf) seen in any level of the esophagus on biopsy, and non-EoE was defined as < 15 
eosinophils/hpf. Subjects with EoE were treated with a minimum of 8 weeks of high dose PPI therapy (>1mg/kg/day), after 
which time repeat EGD was done to assess for histologic response. At repeat EGD, subjects with < 15 eosinophils/hpf were 
classified as having PPI-R EoE, and ≥ 15 eosinophils/hpf as having PPI-NR EoE. Using the Nanostring nCounter Analysis 
System, mRNA expression of 46 genes of interest, including proton pump genes, was measured in esophageal biopsies from a 
subset of subjects with PPI-R EoE, PPI-NR EoE, and controls. Differentially expressed genes were identified, and baseline 
mRNA expression of these genes in esophageal biopsies obtained during diagnostic EGD was measured using RT-qPCR in all 
subjects in the 3 study groups. 
 
Results: 72 subjects were enrolled in the study from 2015 to 2018 [58% (42/72) males; mean age 9.4 years (range 1-17 years)]. 
31 subjects did not meet criteria for EoE, and 10 of these subjects with normal EGD and histology were selected as controls. 41 
subjects met criteria for EoE, and 25 subjects of these subjects had follow-up endoscopy after PPI therapy. Eight subjects had 
PPI-R EoE, and 17 subjects had PPI-NR EoE. Using the Nanostring nCounter Analysis System, ATP12A was differentially 
expressed among 4 subjects with PPI-R EoE, 4 with PPI-NR EoE, and 4 controls. Using RT-qPCR, ATP12A gene expression 
varied significantly between 5 subjects with PPI-R EoE, 11 with PPI-NR EoE, and 9 controls [H(3)=9.682, p=0.0079]. 
Subjects with PPI-NR EoE had the highest median gene expression of ATP12A, followed by controls and then subjects with 
PPI-R EoE (see Figure for Kruskal-Wallis ranks plot). 
 
Conclusions: Baseline gene expression of ATP12A differs among children with PPI-R EoE, PPI-NR EoE, and controls, and 
children with PPI-NR EoE have the highest expression of ATP12A. ATP12A may be predictive of PPI responsiveness. How 
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ATP12A might contribute to PPI response in the treatment of EoE should be further investigated. 
 

 
 
Figure: Ranks Plot of ATP12A Gene Expression 
 
 
46      DUPILUMAB IN PEDIATRIC PATIENTS WITH EOSINOPHILIC ESOPHAGITIS – DESIGN OF A 
RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY TO INVESTIGATE THE EFFICACY AND 
SAFETY OF DUPILUMAB IN CHILDREN AGED 1–11 YEARS WITH ACTIVE EOSINOPHILIC ESOPHAGITIS. 
Mirna Chehade1, Evan Dellon2, Jonathan Spergel3, Marc Rothenberg4, Bin Yao5, Leda Mannent6, Elizabeth Laws7, Nikhil 
Amin5, Bethany Beazley5, Kiran Patel7, Veronica Mas Casullo5  
1Mount Sinai Center for Eosinophilic Disorders, Icahn School of Medicine at Mount Sinai, New York, NY; 2University of North 
Carolina School of Medicine, Chapel Hill, NC; 3Children's Hospital of Philadelphia, Philadelphia, PA; 4Cincinnati Children’s 
Hospital Medical Center and University of Cincinnati College of Medicine, Cincinnati, OH; 5Regeneron Pharmaceuticals, 
Inc., Tarrytown, NY; 6Sanofi, Chilly-Mazarin, France; 7Sanofi, Bridgewater, NJ  
 

Background:  Eosinophilic esophagitis (EoE) is a chronic type 2 inflammatory disease of the esophagus that substantially 
impairs quality of life. Incidence and prevalence of EoE in young children are increasing, and response to the current standard 
of care is suboptimal. Dupilumab, a fully human monoclonal antibody, blocks the shared receptor component for interleukin 
(IL)-4 and IL-13, key and central drivers of type 2 inflammation in multiple diseases. In Part A of the 3-part, phase 3 
LIBERTY EoE TREET study in patients aged ≥ 12 years, weekly dupilumab 300 mg vs placebo demonstrated significant and 
clinically meaningful improvements in histologic, symptomatic, endoscopic, and transcriptomic measures of EoE and was well 
tolerated. Phase 3 EoE KIDS study (NCT04394351) is designed to evaluate efficacy, safety, and tolerability of dupilumab vs 
placebo in pediatric patients aged 1–11 years with active EoE unresponsive to proton pump inhibitors (PPI). 
 
Methods:  The KIDS study consists of 2 parts. In Part A, 90 participants will be randomized 1:1:1 to a subcutaneous (SC) 
dupilumab high-exposure dose, dupilumab low-exposure dose, and matching placebo for a 16-week double-blind treatment 
period. In Part B, all participants from Part A will be offered dupilumab SC high- or low-exposure dose for a 36-week 
extended treatment period. Key inclusion criteria include age 1–11 years; documented diagnosis of EoE unresponsive to ≥ 8-
week PPI treatment; and baseline esophageal intraepithelial eosinophil (eos) count of ≥ 15 eos/high-power field (hpf) in ≥ 2 of 
3 regions. Key exclusion criteria include body weight < 5 kg or ≥ 60 kg at screening, eosinophilic gastroenteritis, and non-EoE 
causes of esophageal eosinophilia. 
 
Results:  The primary endpoint is proportion of patients achieving peak esophageal intraepithelial eos count of ≤ 6 eos/hpf at 
Week 16. Secondary endpoints include proportion of patients with peak eos count < 15 eos/hpf; changes in EoE Endoscopic 
Reference Score (EREFS), EoE Histologic Scoring System (HSS), Pediatric EoE Sign/Symptom Questionnaire caregiver 
version (PESQ-C) and patient version (PESQ-P) scores, Pediatric Eosinophilic Esophagitis Symptom Scores (PEESSv2.0-
caregiver version), and gene expression; concentration–time profile of dupilumab in serum; and incidence of treatment-
emergent adverse events (Table). 
 
Conclusion:  This ongoing phase 3 trial will comprehensively evaluate the efficacy and safety of dupilumab vs placebo in 
pediatric patients aged 1–11 years with active EoE based on histologic, endoscopic, and molecular outcomes. 
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47*      PHARMACOGENETIC PREDICTORS OF RESPONSE TO BUDESONIDE IN CHILDREN WITH 
EOSINOPHILIC ESOPHAGITIS. Rachel Chevalier1, Roger Gaedigk2, Karim Pirani2, Janelle Noel-MacDonnell3, Valentina 
Shakhnovich1,2  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Mercy Hospitals and Clinics, Kansas City, MO; 2Clinical 
Pharmacology, Children's Mercy Hospitals and Clinics, Kansas City, MO; 3Department of Health Services and Outcomes 
Research, Children's Mercy Hospitals and Clinics, Kansas City, MO  
 
Background:  Eosinophilic esophagitis (EoE) is an increasing cause of esophageal stricturing and failure to thrive in children. 
Oral viscous budesonide (OVB) is a valued locally acting treatment for EoE) in children. However, over a quarter of patients 
experience therapeutic failure with OVB without known predictors of response. Budesonide is a known substrate for the 
cytochrome P450 3A enzymes, some of which are expressed in the esophagus. We hypothesized that patients with functional 
copies of the CYP3A5 allele (*1) would be more likely to experience OVB treatment failure than individuals with the CYP3A5 
poor metabolizer phenotype (*3/*3, *3/*6, or *6/*6; PM). 
 
Methods:  qPCR for CYP3A5 variant alleles *1, *3, and *6 was performed on whole blood samples from 11 treatment-naïve 
patients with EoE who received OVB for standard-of-medical-care dosed at 0.5 mg to 2 mg daily. For individuals with vs. 
without at least one functional CYP3A5 allele, we compared treatment response (absolute decrease in eosinophils in any 
esophageal location) from baseline to ≥12 weeks post-OVB treatment, using descriptive statistics and Fischer’s Exact test 
(RStudio v1.2.5, α=0.05); data presented as Median (Range). 
 
Results:  OVB treatment duration of 20 (12-52) weeks was observed for our pilot cohort of 11 patients (75% male), aged 13.9 
(2.25-19.5) years at time of baseline endoscopy. Three of 11 patients had at least one functional CYP3A5 allele (*1). These 
three children had increased mean eosinophil counts of 176% (95% CI 100% to 252%) at follow up endoscopy on treatment. In 
comparison, 75% of children with the CYP3A5 poor metabolizer phenotype (no functional alleles) responded to standard OVB 
dose (p=0.06), with a mean decrease in eos/hpf in distal esophagus of 47% (95% CI 16.6% to 77.4%). 
 
Conclusion:  Although limited by sample size, this pilot study suggests proof-of-concept that CYP3A5 genotype contributes to 
observed variability in EoE treatment response to OVB in children. CYP3A5 genotyping may need to be taken into 
consideration before starting pharmacotherapy to optimize treatment and decrease health care burden for patients and families. 
 
 
48      UNTARGETED METABOLOMICS IN PEDIATRIC EOSINOPHILIC ESOPHAGITIS. Elizabeth Sinclair1,2, 
Catherine Cohen3, ViLinh Tran4, Rishikesan Kamaleswaran5,6, Milad Ghiasi Rad7, Patrice Kruszewski1,2, Miriam Vos1,2  
1Pediatrics, Emory University School of Medicine, Atlanta, GA; 2Pediatric Gastroenterology, Hepatology, and Nutirtion, 
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Children's Healthcare of Atlanta Inc, Atlanta, GA; 3Pediatrics, University of Colorado - Anschutz Medical Campus, Aurora, 
CO; 4Emory University, Atlanta, GA; 5Biomedical Informatics, Pediatrics, and Emergency Medicine, Emory University School 
of Medicine, Atlanta, GA; 6Biomedical Engineering, Georgia Institute of Technology, Atlanta, GA; 7School of Electrical and 
Computer Engineering, Georgia Institute of Technology, Atlanta, GA  
 
Background: Eosinophilic esophagitis (EoE) is an inflammatory disease of the esophagus of unclear etiology. The aim of this 
study was to use untargeted plasma metabolomics to identify previously unrecognized disease pathways in this disorder. 
 
Methods: This prospective, case-control study included 72 children, aged 1-17 years undergoing upper endoscopy. Of these 72 
individuals, 14 were diagnosed with EoE at the time of enrollment. Fasting plasma samples were analyzed using high 
resolution metabolomics by a high-resolution dual chromatography mass spectrometer. Differences in plasma metabolites 
between children with and without EoE were determined by multivariate regression analysis utilizing MetaboAnalyst. 
Significant features were matched to the annotations from xMSAnnotator and then filtered for only the high confidence (level 2 
or 3) matches. Pathway enrichment analysis and a 5-fold cross-validated ElasticNet feature selector were applied to model 
relative importance of the significant metabolites. 
 
Results: Patients with EoE were slightly younger and had a higher proportion of males and higher proportion of atopic atopic 
disease. Racial demographics were similar in each group and reflective of regional demographics. Multivariate regression 
analysis of the dual chromatography features utilizing a significance cut-off VIP score >2 resulted in resulted in 785 significant 
features m/z features from HILIC+ and 419 from C18− and are visualized using Manhattan Plots (Figure 1). Matching in 
xMSAnnotator resulted in 38 significant metabolites from HILIC+ and 24 from C18−. Boxplots of selected significant 
metabolites are shown in Figure 2. Interestingly, 1-methylhistadine was lower in the EoE group which may be related to 
disruptions in the histamine pathway. There were differences in phosphatidylinositol and phosphotyidylcholine which are 
implicated in inflammation. Additionally, there was an increase in sphingolipids while in food allergy sphingolipids are 
decreased and food allergy is a common overlap diagnosis in EoE. Finally, there was in increase in pyrocatechol sulfate which 
is potentially a urinary biomarker of whole grain intake and wheat is both a common food allergy and implicated in EoE. 
 
Conclusions: In this pilot study, we found differences in metabolites related to histamine and inflammation pathways in 
pediatric patients with EoE in untargeted metabolomics as well as overlap with metabolomics found in food allergy. These 
findings may have implications for underlying mechanisms of the disease and further validation studies are needed in a larger 
cohort to better understand the pathophysiology of this rare disease. 
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50      OPTIMIZATION OF EOSINOPHILIC GASTRITIS/DUODENITIS DETECTION REQUIRES EVALUATION OF 
MULTIPLE HIGH-POWERED FIELDS IN EACH OF 8 GASTRIC AND 4 DUODENAL BIOPSIES: ANALYSIS FROM 
A RANDOMIZED TRIAL. Evan Dellon1, Dr. Nirmala Prabu Gonsalves2, Marc Rothenberg3, Ikuo Hirano2, Mirna Chehade4, 
Kathryn Peterson5, Gary Falk6, Lauren Gehman7, Alan Chang7, Dr. Bhupinder Singh7, Dr. Henrik Rasmussen7, Robert Genta8  
1University of North Carolina at Chapel Hill School of Medicine, Chapel Hill, NC; 2Northwestern University Feinberg School 
of Medicine, Chicago, IL; 3Division of Allergy and Immunology, Cincinnati Children's Hospital Medical Center, Cincinnati, 
OH; 4Icahn School of Medicine at Mount Sinai, New York, NY; 5University of Utah Health, Salt Lake City, UT; 6University of 
Pennsylvania Perelman School of Medicine, Philadelphia, PA; 7Allakos, Inc., Redwood City, CA; 8Baylor College of Medicine, 
Houston, TX  
 
Introduction: Eosinophilic gastritis (EG) and eosinophilic duodenitis (EoD) are characterized by chronic gastrointestinal (GI) 
symptoms and increased and activated eosinophils (eos) and mast cells in the stomach and duodenum, respectfully. EG and/or 
EoD (EG/EoD) may be underdiagnosed due to lack of standardized diagnostic criteria, including optimal number of biopsies. 
Our aim was to assess rates of diagnosis and define the number of biopsies required to optimize EG/EoD detection using 
screening data from a randomized controlled trial of lirentelimab (AK002), an anti-Siglec-8 antibody that depletes eos and 
inhibits mast cells. 
 
Methods: Subjects who met symptom criteria underwent upper endoscopy with a systematic gastric and duodenal biopsy 
protocol followed by histopathologic evaluation including counting of eos (Fig. 1A) to determine diagnostic yield for EG/EoD. 
For the main analysis, histologic thresholds for diagnosis were ≥30 eos per high-powered field (hpf) in ≥5 gastric hpfs for EG 
and ≥3 duodenal hpfs for EoD; the requisite number of hpfs with ≥30 eos could be achieved from a single biopsy or from 
multiple biopsies. A sub-analysis was performed to assess diagnostic yield using an alternative threshold of ≥30 eos per hpf in 
≥1 gastric and/or duodenal hpf. 
 
Results: A total of 88 symptomatic subjects underwent endoscopy, 72 met criteria for EG/EoD, including 10 (14%) with only 
EG, 35 (49%) with concomitant EG+EoD, and 27 (38%) with only EoD. In a subset of patients with no prior EG/EoD 
diagnosis, over half met criteria for EG/EoD (Fig. 1B). Among all subjects who met diagnostic criteria for EG/EoD, there was 
high variation in eosinophil concentration across biopsies, with a mean (± standard deviation) of 2.6 (±2.3) of 8 gastric biopsies 
and 2.2 (±1.2) of 4 duodenal biopsies collected per subject meeting the thresholds for EG/EoD diagnosis. Each additional 
gastric and duodenal biopsy collected during endoscopy resulted in an incremental increase in the percent of EG/EoD cases 
captured; a greater proportion of subjects were captured by using a threshold of ≥30 eos per hpf in ≥1 hpf versus ≥5 or ≥3 hpfs 
(Fig. 2). Evaluation of multiple non-overlapping hpfs in each of 8 gastric and 4 duodenal biopsies, plus additional biopsies 
collected from areas of special interest identified during endoscopy, was required to capture 100% of EG/EoD cases. 
 
Conclusions: In contrast to previous reports, EoD was found just as frequently as EG, and was also found to occur in some 
subjects without concomitant eosinophilia of other regions of the GI tract. The high detection rate in previously undiagnosed 
patients and patchiness of gastric and duodenal eosinophilia suggests that a biopsy protocol of a minimum of 8 gastric and 4 
duodenal biopsies and quantification of tissue eosinophils will increase EG/EoD diagnostic yield. 
 

JPGN 73, Supplement 1, November 2021 S33

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
Figure 1: Biopsy Protocol & Distribution of Subjects by Disease Type and Prior History 

 
 
 
Figure 2: Number of Biopsies Required to Optimize Detection of EG/EoD 
(A, B) Cumulative percent of (A) EG cases and (B) EoD cases that would be captured by minimum number of biopsies out of a 
total of 8 gastric and 4 duodenal biopsies collected per subject; data shown for two different thresholds: ≥30 eos/hpf in ≥5 for 
EG or ≥3 hpfs for EoD (dark blue) and ≥30 eos/hpf in ≥1 hpf (light blue). Error bars show 95% confidence intervals. One (1) 
subject with EG did not have any hpfs with ≥30 eos/hpf in any of the standard 8 gastric biopsies, but fulfilled the criteria for 
EG diagnosis based on 5 positive hpfs in an extra gastric antral biopsy collected from an area of special interest (in this case, an 
area adjacent to a large antral ulcer) identified during endoscopy, as permitted per-protocol. EG, eosinophilic gastritis; EoD, 
eosinophilic duodenitis; eos/hpf, eosinophils per high-powered field 
 
 
51      EOSINOPHILIC ESOPHAGITIS AMONGST PATIENTS UNDER THE AGE OF FOUR WITH ESOPHAGEAL 
DYSFUNCTION WHO HAD UPPER ENDOSCOPY AND BIOPSIES. Maria Emmerick Gouveia1, Ally Baaske2, Jonathan 
Bush3, Edmond Chan4, Vishal Avinashi1  
1Gastroenterology, Hepatology and Nutrition, BC Children's Hospital, Vancouver, BC, Canada; 2BC Children's Hospital 
Research Institute, Vancouver, BC, Canada; 3Pathology, BC Children's Hospital, Vancouver, BC, Canada; 4Allergy & 
Immunology, BC Children's Hospital, Vancouver, BC, Canada  
 
Introduction:  Eosinophilic esophagitis (EoE) is a chronic, immune-mediated disease characterized by symptoms of 
esophageal dysfunction and a histologic finding of ≥ 15 eosinophils/hpf in one or more esophageal biopsies. While dysphagia 
is common amongst older children, adolescents, and adults, symptoms during infancy and preschool years are nonspecific. 
Symptoms can include feeding difficulties, involving failure to progress textures and oral aversion, vomiting, and dysphagia. 
While the NASPGHAN guidelines for gastroesophageal reflux disease (GERD) for children >8 years suggests an upper 
endoscopy (aka EGD) and biopsies to rule out EoE if not responding to a proton pump inhibitor (PPI), decision making in 
young children is much more challenging. 
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Objectives:  The aim of this study was to review children under the age of 4 who underwent upper endoscopy and biopsies, 
and to assess the ultimate yield of EoE amongst those with esophageal dysfunction. 
 
Methods:  A retrospective review of children under 4 years who underwent EGD and biopsies at BC Children’s Hospital over 
a five-year period (Jan 1, 2016, to Dec 31, 2020) was done. Cases that also had lower endoscopy were excluded. Pathology 
records were the main source of information. Clinical indications of the procedure and endoscopic findings were provided by 
the gastroenterologist on the OR record and were reviewed. 
 
Results:  A total of 168 EGDs were performed in this time. Five were excluded for not having complete information, and 20 
were repeat scopes. Age ranged from 2 months to 3 years and 11 months, and 60% were male. Amongst the 143 patients 
coming for their first EGD, the most common clinical indications involved symptoms of esophageal dysfunction (50.3%), 
celiac disease (33%), and upper GI bleeding (7%). Symptoms of esophageal dysfunction included emesis/reflux (46%), feeding 
intolerance/oral aversion (28%), and dysphagia (24%). Amongst the 72 patients with esophageal symptoms, 59 had a 
differential including EoE highlighted by the physician. Amongst those with a specific suspicion of EoE, 11 (18.6%) were 
ultimately diagnosed with EoE, the youngest case being 16 months. Two patients with no specific mention of EoE, with 
vomiting/GERD, went on to be diagnosed with EoE. Overall, 13/72 (18%) of patients with esophageal symptoms had a final 
diagnosis of EoE after their first EGD. Sixty-two percent of the cases with esophageal symptoms had a normal EGD, but 
amongst those with a final diagnosis of EoE, 92% had macroscopic features such as exudates and furrowing. Two of the new 
EoE patients, both 3 years-old, had esophageal strictures present at diagnosis. One patient with EoE had a macroscopically 
normal esophagus. One case of query celiac disease with no esophageal symptoms had macroscopic features with incidental 
esophageal eosinophilia but was not included in the group with ultimate EoE. Follow-up endoscopy represented 12% of our 
cases and about 60% of those were follow-up EoE patients to evaluate the efficacy of their treatment. Five patients with a final 
diagnosis of EoE had repeated scopes during the same time period to evaluate the efficacy of their treatment, and only two of 
them had subsequent normal EGD. 
 
Discussion:  Ruling out EoE was the main indication for EGDs in children less than 4 in our center, representing 
approximately half of the EGDs performed. However, the ultimate diagnostic yield was only 18.6% or roughly 1/5 of 
suspected patients. Two patients, despite their young ages, presented with esophageal strictures, which are not often thought 
about in the early years of life. It is important to mention that at our center, we have a protocol for query EoE which involves 
standardized biopsies including two esophageal biopsies per level at three levels of the esophagus regardless of the 
macroscopic appearance, which helps screen patients in a consistent fashion. 
We did not evaluate whether cases were missed where the families chose not to go forward with the procedure or conversely, 
where the clinician did not offer EGD based on patient comorbidities or not having a high index of suspicion. There is a risk of 
misclassification given that prior to 2019, patients were frequently taking a PPI at the time of scope to help rule out reflux, and 
was not until later PPI was considered a treatment for EoE. All above procedures were uneventful, supporting safety with 
upper endoscopies in this age group. This information including safety and ultimate yield can be quite useful for families when 
making decisions regarding the procedure. This study also supports the need for better screening/risk factors to help us more 
accurately detect young children with EoE. Future studies are needed to compare the yield of EoE using EGD and biopsies in 
older children. 
 
 
52*      DEEP LEARNING PREDICTS SYMPTOMS AT REMISSION BY TISSUE FEATURE ANALYSIS IN 
EOSINOPHILIC ESOPHAGITIS. Philip Fernandes1, Aamir Javaid2, William Adorno3, Lubaina Ehsan1, Barrett Barnes1, 
Emily McGowan2, Shyam Raghavan2, Donald Brown3, Sana Syed1  
1Department of Pediatrics, University of Virginia School of Medicine, Charlottesville, VA; 2University of Virginia School of 
Medicine, Charlottesville, VA; 3University of Virginia School of Engineering and Applied Science, Charlottesville, VA  
 
Background:  Eosinophilic Esophagitis (EoE) is a chronic inflammatory condition diagnosed by quantification of ≥15 
eosinophils (Eos) in ≥ one high-power field (HPF), with clinical remission defined as <15 Eos/HPF. Beyond eosinophils, there 
is a lack of standard histological features for EoE assessment. We aimed to determine if deep learning could elucidate 
additional histological features to improve disease diagnosis and management. 
 
Methods:  Biopsies from histologically normal (n=41) and EoE (n=46) patients were digitized as Whole-Slide Images (WSIs) 
and patched into 512x512-pixel images used to train a deep learning classification model to predict EoE vs. normal esophageal 
tissue using an 80:20 training: test split. The model was then used to classify a subset of biopsies from treatment naive EoE 
patients (n=19) at diagnosis and upon achieving remission after treatment (Figure 1A). Activated areas were highlighted to 
visualize important features used by the model for classification (Figure 1B). Differences between initial and follow-up groups 
were assessed via Wilcoxon rank-sum test. 
 
Results:  Table 1 summarizes the treatment naive EoE cohort. Our deep learning model classified 99.9% of tissue in 
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diagnostic biopsies of treatment-naive patients as EoE (n=19). In the follow-up remission biopsies, the deep learning model 
still classified 91% of tissue as EoE. Nine patients (47%) still had symptoms despite being in remission by Eo-based criteria. 
Asymptomatic patients at remission (n=6) had a significant decrease in the percentage of tissue classified as EoE compared to 
diagnostic biopsies (p<0.05, Figure 1C) while symptomatic patients did not. Upon pathologist review of highlighted areas, 
much of the tissue classified as EoE included histologic features such as basal zone hyperplasia and dilated intercellular spaces. 
 
Conclusion:  A deep learning image classification model successfully predicted diagnosis of EoE in 99% of patches from 
treatment naïve EoE patients based on structural features other than Eo counts. The model also predicted resolution of 
symptoms at remission based on a significant reduction in EoE-classified tissue from diagnosis to follow-up. These findings 
may support more stringent histologic criteria for remission and suggest the potential for deep learning-derived histologic 
features besides Eos to diagnose and monitor EoE progression. 
 
Funding:  Research reported in this publication was supported by The National Institute of Diabetes and Digestive and Kidney 
Diseases under award numbers, K23 DK117061 (Syed). 
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53      USE OF IMMUNOGLOBULIN G AND IMMUNOGLOBULIN G4 AS A DIAGNOSTIC MARKER FOR 
PEDIATRIC EOSINOPHILIC ESOPHAGITIS. Syed Rizvi2, Chukwuemeka Oriala1, Laura Irastorza2, Shaun Li1, Yamen 
Smadi2  
1Pathology, Orlando Health, Orlando, FL; 2Pediatric Center for Digestive Health and Nutrition Arnold Palmer Hospital for 
Children, Orlando Health, Orlando, FL  
 
Background and Significance:  Eosinophilic esophagitis (EoE) is a chronic esophageal disease that is clinically characterized 
by esophageal dysfunction and histologically by eosinophil-predominate inflammation. Treatment options include proton-
pump inhibitors (PPI), swallowed steroids, and diet elimination therapy. Recent studies in adults have showed strong 
association of Immunoglobulin G (IgG) and Immunoglobin G4 (IgG4) with EoE. Our aim is to study the use of IgG and IgG4 
as a diagnostic marker for eosinophilic esophagitis and further help predicting responsiveness to proton-pump specific to EoE. 
 
Methods:  We prospectively enrolled pediatric patients who are known to have EoE, and gastroesophageal reflux disease 
(GERD) and performed IgG and IgG4 immunostaining on esophageal epithelial biopsies. 
 
Enrolled patients were divided into three different groups: active EoE, remission EoE, and GERD. Active EoE was then 
subdivided into PPI-responsiveness (PPI-r) and PPI-non-responsiveness. All patients were defined into their respective 
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diagnosis based on the proceedings of the AGREE conference published in 2018. 
 
Demographic, clinical, histopathological data, IgG, IgG4 staining, Peak Eosinophil Count (PEC), EDN (eosinophil derived 
neurotoxin) level, endoscopic (EREFS) were collected and compared between the different groups using fisher t-test and 
Pearson correlation between the groups. 
 
Results:  We enrolled 79 subjects (median age of 11, range 1-20 years with 72% were males). Patients’ characteristics shown 
in Table 1. 
 
IgG was significantly elevated in active EoE (n=29, mean IgG staining 4.52 ± 4.50 per hpf) compared to EoE in remission, 
(n=25, mean IgG staining 1.32 ± 1.72 p-value =0.002), and GERD (n=25, mean IgG staining 1.08 ± 2.87 per hpf, p-
value=.000) (Figure 1) 
 
Within the active EoE group, IgG staining (hpf) was significantly higher in the PPI-responsiveness subgroup (n= 15, mean 6.4 
±4.9 )vs nonresponsive group (n=11, mean IgG staining 3 ±2.6, p-value=0.041) (Figure 2). 
 
There was no statistically significant difference in IgG staining within EoE remission group between PPI-responsive group 
(n=13, mean 1.7 ± 1.43) nonresponsive group (n= 11, 1±1.8 deviation, pvalue>0.05). 
 
IgG staining correlated with peak eosinophil count (PEC) in active EoE patients (Pearson correlation of 0.56 with r2 of 0.314 
with p-value of 0.002). Additionally, in the remission EoE group, there was a significant correlation between IgG staining and 
PEC with Pearson correlation of 0.55 (n=25), p-value =0.004. 
 
Within the EoE remission group, IgG staining between the PPI-responsive and non-responsive group were not statistically 
significant, with mean IgG staining of 1.69±1.49 and 1.00± 1.9 per HPF, p-value>0.05. The EoE remission and GERD patients 
were not statistically different from each other for IgG. 
 
Prevalence of IgG4 positive staining in active EoE group was 24%, significantly higher than EoE in remission 8%, p-
value=0.04 and in subjects with GERD 3.8%, p-value=0.01. 
 
We found weak correlation between IgG staining and EREF scores, and EDN, Pearson correlation=0.27 and 0.138 in the active 
EoE group, p-value>0.05. 
 
Conclusion: IgG and IgG4 staining is higher in pediatric patients with active EoE compared to patients with EoE in remission 
and GERD. IgG staining might predict PPI-responsiveness in pediatric patients with active EoE. 
Demographics of active EoE, EoE in remission and GERD  

Groups  N  Male: Female Median Age in years 
Active EoE  29 80%:20% 11 

EoE in Remission 25 80%:20% 11 
GERD 25 56%:44% 9 

 
 
54*      ESOPHAGEAL DISTENSIBLITY: A FUNCTIONAL BIOMARKER OF EARLY FIBROSIS IN PEDIATRIC 
EOSINOPHLIC ESOPHAGITIS. Natalie Hoffmann, Kaitlin Keeley, Joshua Wechsler  
Gastroenterology, Hepatology, and Nutrition, Lurie Children's Hospital of Chicago, Chicago, IL  
 
Background:  Eosinophilic Esophagitis (EoE) is a heterogeneous, immune-mediated allergic disease of the esophagus. 
Chronic inflammation in EoE leads to tissue remodeling, fibrostenosis, and ultimately complications of stricture, dysmotility, 
and food impaction. Certain patients demonstrate ongoing fibrotic tissue remodeling despite resolution of eosinophils, 
suggesting an alternative cellular driver of fibrostenosis. Currently there is no single tissue biomarker to predict the 
development of fibrostenosis in EoE, and mechanisms of fibrotic tissue remodeling remain poorly understood. The Endoscopic 
Functional Lumen Imaging Probe (EndoFLIP) is a standard-of-care tool utilized during endoscopy to assess esophageal 
distensibility, a functional measure of fibrostenosis. We aimed to prospectively clinically phenotype pediatric EoE patients 
predisposed to fibrotic tissue remodeling using esophageal distensibility measurements. Improved clinical phenotyping of early 
fibrosis in pediatric EoE will guide further investigation in the detection of cellular drivers of fibrosis, identify patients that 
may benefit from novel targeted therapies, and enhance EoE disease monitoring and prediction of treatment response. 
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Methods:  Patients (age 6-21) evaluated at Lurie Children’s Hospital of Chicago with symptoms of esophageal dysfunction 
undergoing endoscopy for suspected EoE, or with history of EoE diagnosed per 2019 AGREE guidelines, were included in this 
study (N=42). Patients and their caregivers completed PEESSv2.0, a validated symptom assessment for pediatric EoE, as well 
as clinical questionnaires regarding demographics, medications, and medical/atopic/family history. Endoscopic Reference 
Score (EREFS) was recorded in the chart, and esophageal biopsies were obtained from the proximal, mid, and distal esophagus 
during standard-of-care endoscopy. Among patients who consented to our registry, esophageal biopsies were banked for future 
analysis. During endoscopy, EndoFLIP was used to calculate esophageal distensibility. Distensibility index (DI) 
measurements, calculated by dividing cross-sectional area by pressure, were obtained at the narrowest esophageal body cross-
sectional area that did not change with increasing volumetric distension (distensibility plateau), or that achieved a maximum 
pressure of 60 mmHg. This study was approved by the IRB at Ann & Robert H. Lurie Children’s Hospital of Chicago (#2020-
3601), and is maintained on RedCAP at Northwestern. 
 
Findings:   Forty-two patients EndoFLIPs were performed on 36 patients with EoE (81%) and 8 control patients (19%). The 
average patient age was 13.5 years. 50% of EoE patients had active EoE, defined as peak eos/hpf greater than or equal to 15. 
62% of EoE patients had inflammatory features on EREFS and 44% had fibrotic features. EndoFLIP findings resulted in 
targeted dilation of 15% of patients. 43% of patients completed PEESSv2.0 symptom assessments. EoE patients had reduced 
DI compared to control (4.2 vs 6.4, p<0.01). Among EoE and control patients, DI showed a moderate correlation with EREFS 
score, with r-value -0.6 (p=<0.0001). DI was similar in EoE patients without lamina propria fibrosis (LPF) as controls but 
decreased in EoE patients with LPF (6 vs 4, p<0.05). DI was not different between patients with Grade 1 vs Grade 2 rings (2.8 
vs 2.7, p=1). EoE patients with endoscopic rings had decreased DI (2.7) compared to EoE patients with inflammatory features 
only (5.2, p<0.05), normal appearing esophagus (6.5, p<0.001), and controls (6.5, p<0.001). DI had no correlation with peak 
esophageal eosinophil count (r=-0.2, p=0.3) nor degree of basal zone hyperplasia (r=-0.2, p=0.2). DI did not correlate with age 
in EoE (r=0, p=0.8) nor controls (r=0.3, p=0.5). Among 16 EoE patients, PEESSv2.0 scores, including total, frequency, 
severity, and sub-domain scores demonstrated no correlation with DI (r=-0.2-0.3, p=0.3-0.9). 
 
Conclusions:  In this study, we show that DI assessed with EndoFLIP is a measure of fibrostenotic severity that can be used to 
clinically phenotype pediatric EoE. In our patient cohort, DI correlated with fibrotic features but not inflammatory features or 
eosinophil count. The lack of correlation with eosinophil count supports an alternative driver of ongoing tissue remodeling. 
Age did not correlate with DI at narrowest cross-sectional area, suggesting DI measured in this way could be used as a 
functional biomarker of fibrostenosis irrespective of age. Notably, DI did not correlate with PEESSv2.0 symptom scores, 
supporting a role for inflammation in addition to fibrostenosis in driving symptoms. 
 

 
HEPATOLOGY 

 
56      SINGLE CENTER EXPERIENCE OF ORAL VANCOMYCIN THERAPY IN PEDIATRIC PRIMARY 
SCLEROSING CHOLANGITIS: A CASE SERIES. Amala Alenchery1, Kadakkal Radhakrishnan2, Sophia Patel2, Lori 
Mahajan2, Jacob Kurowski2, Vera Hupertz2, Praveen Kumar Selvakumar2, Mohammad Nasser Kabbany2  
1Pediatrics, Cleveland Clinic, Cleveland Heights, OH; 2Department of Pediatric Gastroenterology, Cleveland Clinic, 
Cleveland, OH  
 
Introduction:  Primary sclerosing cholangitis (PSC) is a progressive autoimmune hepatobilary disorder characterized by 
stricturing and fibrosis of extra- and/ or intrahepatic bile ducts and 30% of patients will need liver transplantation. There is no 
single therapy proven to prolong transplant-free survival for PSC patients. Oral vancomycin (OV) has been reported to show 
some benefit in small pediatric and adult series. 
 
Aim/Obectives:  This study aims to describe the effect of OV therapy on PSC in children and young adults at our tertiary care 
center. 
 
Methods:  This is a single center retrospective descriptive case series involving all patients (< 21 years of age at diagnosis) 
with PSC and on oral vancomycin therapy from inception of Electronic Medical Records (EMR), i.e. August 2005 till April 
2021. All PSC patients on OV therapy for other conditions were excluded. Data collected included demographics, age at 
diagnosis and concomitant diseases (inflammatory bowel disease (IBD) and autoimmune hepatitis (AIH)). Therapy effect was 
assessed at 6 and 12 months including clinical symptoms, biochemical labs, liver ultrasound, magnetic resonance imaging/MR 
cholangiopancreatography (MRI/MRCP) as well as liver biopsy findings. 
 
Results:  17 patients were identified based on our inclusion criteria. Baseline GGT (n= 17) was elevated among 88% with 
median 198 (range: 19-720 U/L). There was a 53.8% normalization of GGT (n= 13) (median 60; range: 10-328 U/L) at 6 
months post-OV and a 57% normalization of GGT (n= 7) at 1 year with median of 57 (range 17-337 U/L). Baseline ALT 
(n=18) median of 77 (range 14-275 U/L) improved at 6 months to median 33 (range: 11-327 U/L) with normalization of ALT 
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levels in 61% (n=11). At 1-year post-OV therapy, 40% normalization of ALT (n= 15) was noted (median 56; range: 8-262 
U/L). Ultrasound and MRI/MRCP findings within the first year of OV therapy revealed improved or stable biliary findings in 
85.7% (n=7) and 54.5% (n=11), respectively. OV dosing regimen used ranged between 500-1500 mg dose/day. No adverse 
events including VRE were reported. 
 
Conclusion:  In this large case series, OV showed improvement in bile duct injury marker (GGT) after at least 6 months of 
therapy with no disease progression on imaging within the first year of therapy. Further longitudinal studies are necessary to 
ascertain the long-term outcomes of OV therapy in this population. 
 
 
57      CHOLESTASIS IS AN OMINOUS PROGNOSTIC MARKER IN CHILDREN REQUIRING ECMO: THE MAYO 
CLINIC EXPERIENCE. Erin Alexander3, Donnchadh O'Sullivan1, Sara Hassan3, Samar Ibrahim3, Devon Aganga2, Imad 
Absah3  
1Pediatrics, Mayo Clinic Minnesota, Rochester, MN; 2Pediatric Intensive Care Unit, Mayo Clinic Minnesota, Rochester, MN; 
3Pediatric Gastroenterology, Mayo Clinic Minnesota, Rochester, MN  
 
Objective:  ECMO-associated cholestasis is likely multifactorial and results from acidosis, hypotension, sepsis, congestive 
hepatopathy and liver injury from total parenteral nutrition (TPN) and medications. The objective of this study is to assess the 
frequency and risk factors for developing cholestasis on ECMO, and its implication on the mortality of children at Mayo 
Clinic. 
 
Methods:  We performed a retrospective study between, January 2010-and January 2020. Using Mayo clinic electronic health 
record, we identified children (≤18 years) who required veno-arterial (VA) ECMO support. Demographics, ECMO indication, 
labs and outcome were abstracted. Illness acuity scores including vasoactive-ionotropic score (VIS) were used to assess disease 
severity at time of admission. Study cohort was divided into two groups, children who developed cholestasis and children 
without cholestasis. Cholestasis was defined as direct bilirubin (DB) was > 1.0 milligrams/deciliter (mg/dL) in the setting of a 
total bilirubin (TB) <5 mg/dL, or greater than 20% of the total bilirubin if >5 mg/dL. Disease acuity and mortality rates were 
compared between the two groups. Neonates were compared to older infants and children. 
Results: We identified 124 children who required ECMO support during the study period. Fifty-four (44%) developed 
cholestasis on ECMO (Table 1). Illness acuity scores were significantly higher in the cholestasis group on ECMO days 2, 3, 
and 7 (p = 0.02, 0.048, 0.003). Mortality rate was higher in the cholestasis group 65%, vs 29% in non-cholestasis group (p 
<0.0001). Forty percent of the cohort were neonates at the time of ECMO initiation. Neonates were as likely as the older 
children to develop cholestasis (Table 2). Children who developed cholestasis had a 2.7 times higher mortality rate. 
Conclusion: Our study supports the use of direct bilirubin to assess the prognosis of children on ECMO. The development of 
cholestasis was common in children while on ECMO support, occurring in over 40%. CRRT and illness acuity were risk 
factors for the development of cholestasis in these children. Cholestasis is an ominous prognostic marker for children on 
ECMO. 

 
 
Table 1:  Demographics, indication, laboratory values, and illness acuity scores for cholestatic and non-cholestatic patients on 
ECMO. IQR: interquartile range. ECMO: extracorporeal membrane oxygenation, TPN: total parenteral nutrition, CRRT: 
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continuous renal replacement therapy, AST: aspartate aminotransferase, ALT: alanine aminotransferase, INR: international 
normalized ratio, APACHE: acute physiology and chronic health evaluation. 
 
 

 
 
58      FRAILTY IS ASSOCIATED WITH LONGER HOSPITAL STAY AFTER LIVER TRANSPLANTATION IN 
CHILDREN. Saleh Alqahtani1,2, Fatema Johara1,2, Claudia Quammie1,2, Eberhard Lurz3, Estella Alonso4, James Daniel5, 
Veena Venkat6, Daniel Leung7, Julie Economides7, Evelyn Hsu8, Kathleen Loomes9, Nitika Gupta10, Dana Mannino11, Jerome 
Menendez12, Vicky Ng1,2, Binita Kamath1,2  
1Division of Gastroenterology, Hepatology and Nutrition, The Hospital For Sick Children, Toronto, ON, Canada; 2Department 
of Pediatrics, University of Toronto, Toronto, ON, Canada; 3Division of pediatric gastroenterology, hepatology and nutrition, 
University Hospital Dr. v. Haunersche Kinderklinik, LMU Munich, Munich, Germany; 4Division of Gastroenterology, 
Hepatology and Nutrition, Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL; 5Division of Pediatric 
Gastroenterology, Children’s Mercy Hospital, Kansas City, MO; 6Division of Pediatric Gastroenterology, Hepatology and 
Nutrition, Children’s Hospital of Pittsburgh, Pittsburgh, PA; 7Division of Gastroenterology, Hepatology and Nutrition, Texas 
Children’s Hospital, Houston, TX; 8Division of Gastroenterology, Hepatology and Nutrition, University of Washington-Seattle 
Children’s Hospital, Seattle, WA; 9Division of Gastroenterology, Hepatology and Nutrition, Children’s Hospital of 
Philadelphia, Philadelphia, PA; 10Division of Gastroenterology, Hepatology and Nutrition, Children’s Healthcare of Atlanta 
Emory University School of Medicine, Atlanta, GA; 11Division of Gastroenterology, Hepatology and Nutrition, Alfred I. duPont 
Hospital for Children, Wilmington, DE; 12Division of Pediatric Gastroenterology, Levine Children’s Hospital Carolinas 
Health Care Center, Charlotte, NC  
 
Introduction:  Frailty is a phenotype of cumulative decline across multiple systems leading to decreased physiologic reserve, 
vulnerability to stressors, and adverse outcomes. A prospective multicenter study showed that frailty, as measured using 
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validated pediatric tools, is present amongst 46% of children with endstage liver disease. Frailty is associated with adverse 
outcomes post-liver transplant (LT) in adults, but such data are not available in children. 
 
Aim:  To evaluate the impact of pre-transplant frailty on post-transplant outcomes in a multicenter pediatric cohort. 
 
Method:  The study cohort comprised all participants in the frailty study that was conducted across 14 North American liver 
transplant centers, who had subsequently undergone LT. The initial study included children aged 5-17 years with chronic liver 
disease awaiting LT or with compensated chronic liver disease without evidence of decompensation between January 2013 and 
March 2016. Data were collected for eligible participants at LT, and at 6 and 12 month follow up visits. The primary outcomes 
were death, length of intensive care unit (ICU) stay, duration of hospitalization after LT, acute cellular rejection (ACR), biliary 
complications requiring surgical intervention. Secondary outcomes included mechanical ventilator (MV) time, return to the 
operating room within 24 hours post-LT, hepatic artery thrombosis, portal vein thrombosis, number of readmissions, stunting 
(height z-score<-2), failure to thrive (weight z-score<-2), portal hypertension, and post-transplant lymphoproliferative disorder. 
 
Results: We enrolled 28 patients who received LT in this follow up study. 60% were female and 46% had a primary diagnosis 
of biliary atresia. Using the pediatric frailty scale this cohort was divided into pre-LT frail (54%) and non-frail (46%) groups. 
Baseline characteristics were similar between both groups. The mean age (±SD) at time of LT was 11.9±4.6 years in frail and 
11.5±4.6 years in non-frail group. The mean hospital stay after LT was longer in frail patients 16.9±12.2 days compared to 
10.3±3.2 days in the non-frail group (p value = 0.02). This difference remained significant after controlling for age. There was 
no difference in the length of ICU stay, MV time, or other secondary outcomes. There was no correlation between 
MELD/PELD scores at time of frailty assessment and outcome variables assessed in this study (Table). 
 
Conclusion: Pretransplant frailty is associated with longer hospital stay after LT and on average frail patients stayed in the 
hospital approximately 1 week longer than non-frail patients. Duration of ICU admission and MV time was similar between 
both groups. Frailty was not associated with ACR, biliary complications or death. These intriguing data pave the way for larger 
studies that incorporate frailty in the evaluation of children undergoing LT and could supplement current organ allocation 
systems. 

 
 
60*      MULTI-CENTER STUDY OF NEONATAL ACUTE LIVER FAILURE IDENTIFIES DISTINCT RISK FACTORS 
FOR PROGNOSIS AS COMPARED TO OLDER INFANTS. Swati Antala1, Justin Godown2, Katie Neighbors1, Cary 
Thurm3, Matt Hall3, Bridget Whitehead1, Anna Banc-Husu4, Estella Alonso1, Sarah Taylor1  
1Division of Gastroenterology, Hepatology, and Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, 
IL; 2Pediatric Cardiology, Monroe Carell Junior Children's Hospital at Vanderbilt, Nashville, TN; 3Children's Hospital 
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Association, Overland Park, KS; 4Division of Gastroenterology, Hepatology, and Nutrition, Texas Children's Hospital, 
Houston, TX  
 
Introduction: Neonatal acute liver failure (ALF) is a rare condition defined by liver failure in the first 30 days of life with INR 
> 2.0. ALF in the neonate carries an overall high mortality rate with a low rate of liver transplantation. While infants up to 90 
days of life with ALF have been shown to have similar transplant outcomes as older children, there have been no large 
multicenter studies examining peri-transplant outcomes specifically in neonatal ALF. We aim to identify age-specific risk 
factors that influence outcomes in neonates with ALF across multiple centers in the United States. 
 
Methods: Utilizing the linked Pediatric Health Information System (PHIS) and Scientific Registry of Transplant Recipients 
(SRTR) database, we performed a retrospective analysis of infants with ALF from 2004 to 2018 with available billing data. 
ALF patients were identified using PHIS ICD-9 and -10 codes for liver failure from inpatient encounters. Patients were 
grouped as age < 30 days (group 1) and age 31-120 days (group 2) at hospital admission. We searched for diagnosis and 
procedure codes using R studio to assign etiologies of ALF and identify patients with sepsis, ECMO, TPN use, ICU stay, and 
organ failures (cardiac, renal, and respiratory). Kaplan-Meier survival analysis from time of admission to death or discharge 
was performed for each group. Groups were compared using Pearson Chi-square (ordinal variables) or t-test (continuous 
variables) for univariable analyses followed by binary logistic regression for multivariable analysis. Significant factors were 
defined as those with p < 0.05. Factors with p < 0.15 from univariable analyses were included in multivariable analysis. Odds 
ratios (OR) are reported for dichotomous variables. 
 
Results: We identified 1807 infants < 30 day of life (group 1) and 890 infants 31-120 days of life (group 2) with ALF (Figure 
1A). Etiology of ALF differed by age group (p < 0.001), with viral infection and gestational alloimmune liver disease more 
prevalent in group 1 and hemophagocytic lymphohistiocytosis and genetic causes in group 2. Overall survival in group 1 was 
47% as compared to 58% in group 2 (p=0.064) (Figure 1B). Additionally, a significantly lower percentage of patients in group 
1 received a liver transplant (2%, n=37) in comparison to group 2 (6.4%, n=57) (p < 0.001) (Figure 1A). Factors associated 
with death or transplant in group 1 included birth weight > 3kg (OR 0.61), respiratory failure (OR 9.87), cardiac failure (OR 
5.12), renal failure (OR 2.22), sepsis (OR 1.27), and ECMO (OR 1.83). In contrast, only etiology (p=0.029), respiratory failure 
(OR 10.98), and cardiac failure (OR 4.95) were significantly associated with death or transplant in group 2. Among 
transplanted patients, 84% were alive in group 1 and 82% were alive in group 2. Median age at transplant was 33 days (IQR 
20.5-53.5) for group 1 and 107 days (IQR 73-125.5) for group 2 with similar time from admission to transplant for each group 
(median of 18 days for both). Median weight at transplant was 3.7kg (n=31, IQR 3.39-4.54) for group 1 and 4.42kg for group 2 
(n=36, IQR 3.88-6.05). Graft loss was reported in 3 patients in group 1 (2 with vascular thromboses, 1 with acute rejection) and 
3 patients in group 2 (vascular thromboses). 
 
Conclusions: We present findings from the largest multi-center study on peri-transplant outcomes in neonatal ALF. Our data 
demonstrate that neonates < 30 days of life had lower transplantation rates but similar survival after transplantation as older 
infants. We identify 5 risk factors of birthweight, ECMO, sepsis, renal failure, and no TPN use that are associated with death or 
transplant in the neonate but not in older infants. Further studies are needed to better risk stratify neonates eligible for 
transplant to improve patient outcomes. 
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1a. Overall outcomes by cohort 
1b. Kaplan-Meier survival analysis of both cohorts 
 
 
61      LIVRQNAC (AXA1125) ENHANCES INSULIN SENSITIVITY IN PRIMARY HUMAN HEPATOCYTES AND IN 
SUBJECTS WITH NAFLD AND T2D. Seth Baum1, Stephen Harrison2, Nadege Gunn3, Ziad Younes4, Anita Kohli5, Rashmee 
Patil6, Juan Frias7, Michael Hamill8, Nadine Daou9, Jeff Zhao8, Manu Chakravarthy10, Margaret Koziel8  
1Excel Medical Clinical Trials, Boca Raton, FL; 2Pinnacle Clinical Research, San Antonio, TX; 3Pinnacle Clinical Research, 
Austin, TX; 4Gastro One, Germantown, TN; 5Arizona Liver Health, Chandler, AZ; 6South Texas Research Institute, Edinburg, 
TX; 7National Research Institute, Los Angeles, CA; 8Axcella Health Inc., Cambridge, MA; 9Biose Industrie, Cambridge, MA; 
10Carmot Therapeutics, Inc., Berkeley, CA  
 
Background:  AXA1125, an investigational composition of 5 amino acids and n-acetyl-cysteine, targets multiple biologies 
relevant to NAFLD pathogenesis. 
 
Methods:  Primary human hepatocytes (PHH) from multiple donors were pretreated with AXA1125 components 
(LIVRQNac), exposed to lipotoxic insult in the presence of LIVRQNac, incubated in high glucose insulin-free medium, 
followed by glucose-free medium±insulin. Human safety, tolerability, and biologic activity were evaluated in a 16-week, 
multicenter, randomized, placebo (Pbo)-controlled study (NCT04073368) in subjects with NAFLD±T2D. Results from Pbo 
and AXA1125 24 g twice daily dosing in subjects with T2D are reported. 
 
Results:  In PHH, LIVRQNac reduced glucose output by ~50% (p <0.01) and enhanced insulin-dependent Akt 
phosphorylation by 80% (p<0.001). Clinically, AXA1125 showed greater reductions from BL at W16 vs Pbo in metabolic and 
fibroinflammatory biomarkers (Table); both arms had similar baseline characteristics. AEs were mostly mild to moderate. 
 
Conclusions:  This concordant multifactorial biologic activity, including the effects on glucose homeostasis, suggests a 
potential enhanced impact of AXA1125 in NAFLD subjects with diabetes that warrants further investigation. 
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62      THE ROLE AND TIMING OF NUTRITIONAL INTERVENTIONS IN CHILDREN WITH ALAGILLE 
SYNDROME AND PROGRESSIVE FAMILIAL INTRAHEPATIC CHOLESTASIS. Blake Beneville1, Lauren Maloney1, 
Henry Lin2  
1Oregon Health & Science University School of Medicine, Portland, OR; 2Oregon Health & Science University Doernbecher 
Children's Hospital, Portland, OR  
 
Introduction:  The course of cholestatic liver disease in Alagille syndrome (ALGS) and Progressive Familial Intrahepatic 
Cholestasis (PFIC) is variable and not all patients require liver transplant. Indications for liver transplant can include 
progressive liver disease or morbidity that outweighs risk of transplant such as growth failure or intractable pruritus. The 
objective of this study is to assess clinical practice patterns with regards to the timing and effect of nutritional supplementation 
for children with ALGS and PFIC. 
 
Methods:  This is a single institution retrospective study conducted on patients seen between 1990-2020 with a diagnosis of 
either ALGS or PFIC. Data was extracted from the electronic medical record to determine timing and type of nutritional 
intervention such as fortified feeds, supplemental nasogastric (NG) feeds, and total parenteral nutrition (TPN). Outcome 
variables included weight for age Z-scores (Zwfa), length for age z-scores, weight for length, and progression to liver 
transplant. Decreases in weight for age Z-scores over a three-month timeframe were noted with significance set at a change in 
z-score of >-1. Descriptive statistics were used to summarize data. 
 
Results:  A total of 49 patients with ALGS and 50 patients with PFIC patients received their primary care at our institution. 57 
(57.5%) of these patients received nutritional supplementation throughout their treatment course, including 22 (38.6%) ALGS 
patients and 35 (61.4%) PFIC patients. 
 
Poor growth as indicated by patients with a Zwfa ≤-2 was noted in only 4 patients (1 PFIC, 3 ALGS). Of these, the 3 patients 
with ALGS received nutritional supplementation, with 1 progressing to transplant. Concern for poor growth as defined by a 
decrease of Zwfa >-1 over a three-month period was noted in 35 (35%) patients. 66% of patients with ALGS (23) had a 
decrease in Zwfa with 70% (16) receiving nutritional supplementation. 34% of patients with PFIC (12) had a decrease in Zwfa 
>-1 with 50% (6) receiving nutritional supplementation.  33 patients (33.3%) progressed to liver transplant: 16 (32%) ALGS 
and 17 (34%) PFIC patients. Of all patients who received liver transplant, 16 (45.7%) received nutritional supplementation. Of 
these 16 patients, 10 were PFIC patients and 6 were ALGS patients. Nine (56.3%) of transplanted ALGS and 6 (35%) of 
transplanted PFIC patients had decrease in their Zwfa >-1. Only one patient who required liver transplant had standalone Zwfa 
≤-1 (3%) and received nutritional supplementation. 
 
Discussion:  Growth can be a challenge in children with ALGS and PFIC. This study sought to explore nutritional 
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supplementation in this patient population, and assess the relationship between poor growth, supplementation strategies, and 
eventual need for liver transplant. With only 4 patients having a Zwfa ≤-2, it would suggest that our providers are helping to 
ensuring appropriate nutrition and growth in this population. 
 
To determine the timing of initiating nutritional supplementation, we looked at a decrease in Zwfa >1 over a 3-month period. 
More patients with ALGS who experienced this decrease in Zwfa were started on caloric supplementation compared to patients 
with PFIC (70% to 50%) suggesting that providers may be more attuned to growth challenges in children with ALGS. Notably, 
when looking at patients over the past 5 years, nutritional supplementation was initiated in proportionally more patients 
irrespective of their overall Zwfa compared to previously, suggesting an improvement in provider practice patterns. Family 
education about the benefits of nutrition could also be contributing to this change. 
 
One goal of nutritional supplementation is to avoid growth failure as an indication for liver transplant. Only 1 patient who had 
a liver transplant had a Zwfa ≤ -1, again suggesting that providers are attuned to the growth needs of this population. However, 
one of the challenges with using Zwfa as a surrogate for good nutrition is weight can be falsely elevated from ascites in 
progressive liver disease. In review of patients transplanted, none had significant ascites not able to be managed with diuretics. 
It is possible that this observation of growth and transplant is a reflection of transplant center practices. 
 
Conclusion:   Our patients with ALGS and PFIC generally have reasonable nutritional status as defined by Zwfa prior to 
transplant. There remains heterogeneity of nutritional supplementation practices, with a trend towards earlier supplementation 
in recent years. Next steps include focusing on the type and timing of nutritional supplementation, role of vitamins, and 
relationship with other measures such as mid-arm circumference and vitamin levels. 
 

 
 
 
63      ASSESSING KNOWLEDGE OF NON-ALCOHOLIC FATTY LIVER DISEASE AMONGST PEDIATRIC 
PRIMARY CARE PROVIDERS: A SURVEY OF PEDIATRICIANS IN MIDDLE TENNESSEE. Katherine Black, Einar 
Hafberg  
Pediatric GI, Monroe Carell Junior Children's Hospital at Vanderbilt, Nashville, TN  
 
Introduction:   Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease in children. 
Screening for NAFLD with alanine aminotransferase (ALT) is not consistently performed by pediatric primary care providers 
(PCPs). Among PCPs that do screen for NAFLD, there is not a uniform algorithm that is followed regarding timing or 
frequency of screening. The objective of our study was to determine current screening practices for NAFLD amongst middle 
Tennessee PCPs and identify knowledge gaps in diagnosing, referring, and treating NAFLD. 
 
Methods:  An internet-based survey was sent via email to pediatric providers practicing in middle Tennessee. Inclusion criteria 
was membership to the regional pediatric foundation, which serves nearly 700 physicians, 75 practices, and 40 counties across 
urban, suburban, and rural areas. The survey was sent to all members, excluding resident trainees. Those that self-identified as 
working as a primary care pediatrician (MD, DO, or MBBS) were included in the analysis. 
 
Results:  In total, 50/304 (16.4%) general pediatricians responded to the survey. Of those, 36 (72%) self-identified as 
practicing at a non-academic center. One-half (50%) responded that pediatric NAFLD is a moderate problem in the United 
States. The majority (77.6%) do not follow a protocol or algorithm to screen for NAFLD. Just under one-half (44%) of 
providers check ALT/AST at some point in overweight patients compared to 84% that routinely screen with ALT/AST in 
obese patients.  
 
Respondents provided a mean value of 46 (40-66) of an abnormal ALT value for males and 40 (30-60) for females. Thirty-
eight (76%) consider an ALT value abnormal based on the reported upper limit per the laboratory results. Thirty-one (62%) of 
respondents felt either not at all or slightly confident about knowing when to screen for NAFLD, and 23 (46.9%) felt either not 
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at all or slightly confident about knowing when to refer to a pediatric hepatologist/gastroenterologist. 
 
Conclusion:  Most pediatric providers screen for NAFLD at least once in obese pediatric patients though. Notably, overweight 
children are screened by less than 50% of PCPs. For males and females, the mean accepted ALT by respondents is almost 
twice the upper-limit of sex-specific pediatric values. This could lead to underdiagnosis of NAFLD within this population. 
NAFLD education for PCPs should focus on screening and referral guidelines. 
 
 
66      ADULT DIAGNOSED PRIMARY SCLEROSING CHOLANGITIS (PSC) SUBJECTS HAVE WORSE 
INTRAHEPTIC BILIARY DISEASE ON MAGNETIC RESONANCE IMAGING AT DIAGNOSIS COMPARED TO 
PEDIATRIC PSC SUBJECTS. Lisa Chi, Sudhir Bhimaniya, Janis Stoll, Sakil Kulkarni  
Pediatrics, St. Louis Children's Hospital, St. Louis, MO  
 
Introduction:  Large duct primary sclerosing cholangitis (PSC) is diagnosed by demonstrating biliary abnormalities on 
Magnetic Resonance Imaging (MR). Recent reports have demonstrated the utility of MR based scores to predict outcomes in 
pediatric and adult subjects with PSC1, 2. Prior studies have shown that adult PSC subjects have a worse outcome compared to 
pediatric PSC subjects. 
 
Methods:  In this single-center, retrospective (Jan 2000 - Dec 2015) study we c ompared pediatric (0-20 years at diagnosis) 
and adult (21 years and above) subjects with large duct PSC; with regards to their clinical features, laboratory parameters and 
clinical severity scores (Mayo risk score in adults and SCOPE index in pediatrics). Subjects with less than 5 years of follow-up 
since diagnoses, without MR studies within 3 years of diagnosis and those with incomplete data were excluded. MR studies 
were reviewed by a radiologist. MR based parameters and scores calculated based on these parameters (see Table) were 
compared between groups1. 
 
Results:  We included 20 pediatric and 21 adult subjects in our study. The median (IQR) age at diagnosis for children was 14 
(10.8-16.3) years, while that in adults was 44 (32.5-51.5) years (p < 0.001). The incidence of having a bad outcome (portal 
hypertension or biliary complication including cholangiocarcinoma) was significantly higher in adults compared to children 
(77.3 vs. 47.4%, p = 0.04). The incidences of portal hypertension (p=0.45) and esophageal varices (p= 0.41) within 3 years of 
diagnosis were comparable between adults and children. ALT, AST, bilirubin and albumin values were also comparable 
between groups. Thirty percent, 50% and 20% of children and 47.6%, 38.1% and 14.5 % of adults were classified as mild, 
moderate and severe disease at diagnosis by SCOPE index and Mayo risk score respectively. Adults had a higher incidence of 
intrahepatic duct or IHD abnormalities (p=0.01), but not extrahepatic duct or EHD abnormalities (p=0.15) on MR as compared 
to children at diagnosis. The sum IHD (p=0.001) and average IHD scores (p=0.001) at diagnosis were significantly higher in 
adults as compared to children. However, the sum EHD score (p=0.64), average EHD score (p=0.65) and average EHD 
stricture length (p=0.29) were not different between groups. Linear regression analyses revealed a significant trend towards 
higher sum (p=0.006) and average IHD scores (p=0.007), but not sum (p=0.89) and average EHD scores (p = 0.6) with 
increasing age. 
 
Discussion:  Adult diagnosed PSC subjects had worse intrahepatic biliary disease on MR at diagnosis, compared to pediatric 
PSC subjects. The clinical parameters, laboratory parameters, clinical severity scores and extrahepatic biliary disease on MRI 
at diagnosis were comparable between the groups. Adult diagnosed PSC subjects had worse outcomes compared to pediatric 
PSC subjects. The authors feel that this was likely due to longer time from disease onset to diagnosis (lead time). 
 
References 
(1) Patil K, Ricciuto A, Alsharief A et al. Magnetic Resonance Cholangiopancreatography Severity Predicts Disease Outcomes 
in Pediatric Primary Sclerosing Cholangitis: A Reliability and Validity Study. Hepatol Commun. 2019 Dec 6; 4(2):208-218 
(2) Ruiz A, Lemoinne S, Carrat F et al. Radiologic course of primary sclerosing cholangitis: assessment by three-dimensional 
magnetic resonance cholangiography and predictive features of progression. Hepatology. 2014 Jan; 59(1):242-50. 
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67      HEPATIC ADENOMA IS ASSOCIATED WITH TURNER SYNDROME. Alisha Ching, Katryn Furuya, Xiao Zhang, 
Heather Bartlett  
Pediatrics, UW Health, Madison, WI  
 
Background:  Hepatic adenomas are rare, epithelial tumors of the liver, with a prevalence of 0.04% in the general population, 
with an increased incidence in oral contraceptive users. They are associated with complications including hemorrhage and 
malignant transformation. We identified two cases of hepatic adenoma in patients with Turner syndrome, and thus the aim of 
our study was to determine if there is an association between hepatic adenomas and Turner syndrome. While Turner syndrome 
has previously been described in the literature to be associated with other hepatic abnormalities such as hepatic steatosis, 
cirrhosis, and biliary ductal disease, an association with hepatic adenoma has not been established. We hypothesized that 
Turner syndrome is associated with an increased prevalence of hepatic adenoma. 
 
Design/Methods: We obtained IRB exemption for this research. ICD-10 codes were used to identify all patients with a 
diagnosis of Turner syndrome encountered between 2006 and 2020 in the electronic medical records at University of 
Wisconsin Hospitals and Clinics, Madison, Wisconsin. Patients with mosaic Turner syndrome and partial X chromosome 
deletions with features of Turner syndrome were also included in our study. Manual chart review of each patient was 
conducted to identify if they had ever received abdominal imaging of the liver (CT, MRI, ultrasound). We reviewed the official 
imaging reports to determine if any lesions in the liver had been identified as consistent with hepatic adenoma. We also noted if 
and when the patients had received exogenous estrogen supplementation in the form of estrogen alone or combined oral 
contraceptives. For patients in whom hepatic adenomas were diagnosed, we recorded if complications such as hemorrhage or 
rupture were present, or if they required biopsy or surgical intervention for the hepatic adenoma. 
 
Results:  A search of UW Health’s electronic medical record database identified 233 patients with a diagnosis of Turner 
syndrome. The median age of our patient population was 26.8 years at the time of the study (interquartile range 12.9 – 42 
years). Of these patients, 78 had abdominal imaging. The median patient age at hepatic imaging was 35 years (interquartile 
range 17.75 – 50 years). Three patients were identified to have hepatic adenomas. Patients were diagnosed at age 1 month, 24 
years, and 31 years of age. Of the three patients with hepatic adenomas, two were discovered incidentally on abdominal 
imaging, and one was identified after presenting in hemorrhagic shock due to spontaneous rupture of the adenoma requiring 
urgent surgical intervention. Two of the three patients were on estrogen supplementation prior to diagnosis of hepatic adenoma, 
including the patient whose adenoma ruptured. 
 
Conclusions:  The prevalence of hepatic adenoma in our Turner syndrome patients at UW Health is 1.3%. We acknowledge 
that only about a third of patients at UW Health with Turner syndrome have received abdominal imaging, so this prevalence 
may be an underestimate. The prevalence of hepatic adenoma is significantly higher in Turner syndrome than in the general 
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population. These data suggest an association between Turner syndrome and hepatic adenoma. Consideration of periodic 
imaging surveillance of the liver in patients with Turner syndrome is warranted in order to identify hepatic adenomas so they 
can be followed with appropriate intervention if necessary. 
 
 
69*      RELATIONSHIPS BETWEEN DECREASES IN SERUM BILE ACIDS, PRURITUS, AND SLEEP 
DISTURBANCE SCORES WITH UP TO 72 WEEKS OF ODEVIXIBAT TREATMENT IN PATIENTS WITH 
PROGRESSIVE FAMILIAL INTRAHEPATIC CHOLESTASIS. Buket Dalgic1, Henkjan Verkade13, Alain Lachaux2, Ulrich 
Baumann3, Lorenzo D’Antiga4, Piotr Czubkowski5, Reha Artan6, Jennifer Vittorio7, Hasan Özen8, Girish Gupte9, Tassos 
Grammatikopoulos10,11, Quanhong Ni12, Lise Kjems12, Patrick Horn12  
1Department of Pediatric Gastroenterology, Gazi University Faculty of Medicine, Ankara, Turkey; 2Service 
D’hépatogastoentérologie et Nutrition Pédiatrique, Hospices Civils de Lyon, Hôpital Femme-Mère-Enfant, Lyon, France; 
3Pediatric Gastroenterology and Hepatology, Hannover Medical School, Hannover, Germany; 4Azienda Ospedaliera Papa 
Giovanni XXII, Bergamo, Italy; 5Department of Gastroenterology, Hepatology, Nutritional Disorders and Pediatrics, The 
Children’s Memorial Health Institute, Antalya, Turkey; 6Akdeniz University, Antalya, Turkey; 7Center for Liver Disease & 
Transplantation, New York-Presbyterian Hospital – Columbia University, New York, NY; 8Hacettepe University Faculty of 
Medicine, Ankara, Turkey; 9Liver Unit and Small Bowel Transplantation, Birmingham Women’s and Children’s NHS 
Foundation Trust, Birmingham, United Kingdom; 10Institute of Liver Studies, King’s College London, London, United 
Kingdom; 11Pediatric Liver, GI and Nutrition Centre and MowatLabs, King’s College Hospital NHS Trust, London, United 
Kingdom; 12Albireo Pharma Inc, Boston, MA; 13Department of Pediatrics, University of Groningen, Beatrix Children’s 
Hospital/University Medical Centre Groningen, Groningen, Netherlands  
 
Background:  Progressive familial intrahepatic cholestasis (PFIC) is a group of rare, genetic, liver diseases in children. 
Patients with PFIC frequently have elevated serum bile acids, fat-soluble vitamin deficiency, debilitating pruritus that can lead 
to considerable sleep disturbance, and progressive liver damage. Although not well understood, higher levels of serum bile 
acids correlate with worsening symptoms of pruritus. PEDFIC 1 and PEDFIC 2 are phase 3 interventional studies of 
odevixibat, an ileal bile acid transporter inhibitor, in patients with PFIC. To improve our understanding of the relationships 
between serum bile acid levels, pruritus, and sleep parameters, we investigated these aspects of disease using pooled data from 
the PEDFIC studies. 
 
Methods:  PEDFIC 1 was a randomized, double-blind study in children with PFIC1 or PFIC2; patients received either once-
daily placebo, odevixibat 40 μg/kg, or odevixibat 120 μg/kg for 24 weeks. PEDFIC 2 is an ongoing, 72-week extension study 
in patients with any type of PFIC in which all patients receive odevixibat 120 μg/kg/day. In both PEDFIC 1 and PEDFIC 2, 
eligible patients had elevated serum bile acids and significant pruritus at screening. This pooled analysis spans from patients’ 
first dose of odevixibat to a data cutoff date of December 4, 2020. Here, we include patient pruritus and sleep-related data 
(including tiredness during the day), which were evaluated twice daily by caregivers using the validated PRUCISION scale via 
an electronic diary. Pruritus and tiredness responses range from 0 to 4, with higher scores indicating worse symptoms; other 
sleep assessments include questions with Yes/No responses. Correlations between percentage change from baseline in serum 
bile acids and change from baseline in observer-reported diary data (pruritus, sleep characteristics) were assessed as post hoc 
analyses and are summarized with Pearson coefficients (r). 
 
Results:  Prior to starting treatment, the median age of the 84 patients included in this analysis was 3.6 years. Overall, 22 
patients (26%) had PFIC1, 56 (67%) had PFIC2, 5 (6%) had MDR3 deficiency, and 1 (1%) had MYO5B deficiency. Patients 
had mean (SE) serum bile acid levels of 246 (14) μmol/L and mean (SE) pruritus scores of 2.8 (0.1) prior to the first dose of 
odevixibat (see Table for these and other data summarized below). At the data cutoff date, median exposure to odevixibat was 
53 weeks and nearly one-third of patients (31%) had received odevixibat for ≥76 weeks. Most patients (66/84) were still on 
treatment at the data cutoff point. Over the treatment interval with odevixibat, patients had mean decreases in serum bile acid 
levels and experienced improvements in pruritus scores and several sleep parameters. Mean percentage change in serum bile 
acids from baseline to weeks 49−72 was significantly correlated with mean change in pruritus scores during that interval 
(r=0.58; P<0.001). Moderate correlations were also observed between percentage change in serum bile acids from baseline to 
weeks 49−72 and changes during that interval in caregiver-reported percentage of days where patients had bleeding associated 
with scratching, needed soothing or help falling asleep, and were sleeping with caregivers (all r≥0.44; P<0.05). While 71 
patients (85%) reported treatment-emergent adverse event (TEAE), most (90%) were mild or moderate in severity. No serious 
drug-related TEAEs or deaths occurred. The overall incidence of any event of diarrhea was 21% (occurring in 18/84 patients); 
all instances were mild to moderate in severity and resolved, most without intervention. 
 
Conclusions: With up to 72 weeks of odevixibat treatment, significant correlations were observed between reductions in serum 
bile acids and reductions in pruritus and most sleep disturbance scores. In addition, odevixibat was generally well tolerated. 
Odevixibat may be a potential noninvasive treatment option for patients with PFIC, a disease with high unmet needs. 
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72      THE IMPACT OF SARS-COV2 INFECTION IN CHILDREN WITH LIVER DISEASE: AN INTERNATIONAL 
OBSERVATIONAL REGISTRY STUDY. Mohit Kehar1, Noelle Ebel2, Vicky Ng3, Anupam Sehgal4, Voytek Slowik5, Daniel 
Leung6, Amit Shah7, Nadia Ovchinsky8, Deborah Kogan-Liberman8, Ronen Arnon9, Bernadette Vitola10, Nadia waheed11, 
Sylvie Lebel12, Saeed Mohammad13, James Squires14, Eyal Shteyer15, Tamir Miloh16, Maria Sanchez17, Amber Hildreth18, 
Baruch Yerushalmi19, Christopher Chu20, Howard Kader21, Linda Book22, Leina Alrabadi2, Ming Zheng23, Shweta Namjoshi2, 
Yasemin Cagil2, Yonathan Fuchs2, Steven Lobritto24, Mercedes Martinez24  
1Divison of pediatric gastroenterology, hepatology and nutrition, Children's Hospital of Eastern Ontario, Ottawa, ON, 
Canada; 2Stanford University, Stanford, CA; 3Divison of pediatric gastroenterology, hepatology and nutrition, The Hospital for 
Sick Children, Toronto, ON, Canada; 4Queens University., Kingston, ON, Canada; 5Children’s Mercy, Kansas, KS; 6Texas 
Children’s Hospital, Houston, TX; 7The Children's Hospital of Philadelphia, Philadelphia, PA; 8Children’s Hospital at 
Montefiore, Newyork, NY; 9Mount Sinai Hospital., Newyork, NY; 10Medical College of Wisconsin, Milwaukee, WI; 11The 
Children's Hospital and the Institute of Child Health, Lahore, Punjab, Pakistan; 12Phoenix children Hospital, Phoenix, AZ; 
13Ann & Robert H. Lurie Children’s Hospital, Chicago, IL; 14UPMC Children’s Hospital of Pittsburgh, Pittsburg, PA; 15Shaare 
Zedek Medical Center, Jerusalem, Jerusalem, Israel; 16University of Miami., Miami, FL; 17Hospital Italiano de Buenos Aires 
Servicio de Ginecologia, Buenos Aires, Buenos Aires, Argentina; 18Rocky Mountain Hospital for Children, Denver, CO; 
19Soroka University Medical Center, Beersheba, Israel; 20Children’s Hospital Los Angeles, LA, CA; 21University of Maryland 
School of Medicine, Baltimore, MD; 22Primary Children’s Hospital, Salt Lake City, UT; 23The First Affiliated Hospital of 
Wenzhou Medical University, Wenzhou, Zhejiang, China; 24Columbia University, New York, NY  
 
Objective: The impact of severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) on children with underlying liver 
disease (LD) is unknown. We aim to report outcomes for pediatric patients with LD from the joint North American Society for 
Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) and Society of Pediatric Liver Transplantation (SPLIT) 
SARS-CoV2 registry. 
 
Methods:  We reviewed data from patients younger than 21-years of age from 6 countries with LD and laboratory-confirmed 
SARS-CoV2 infection reported to a multicenter observational cohort study between April 2020 and May 2021. 
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Results:  Seventy-three (median age 9 years, 59% male, 55% white, 23% Hispanic) children were reported to the registry. The 
most common causes of underlying LD were biliary atresia (22%) followed by autoimmune hepatitis (AIH) (16%) and 
nonalcoholic fatty liver disease (16%). Five patients (7%) presented in acute liver failure (ALF), 2 of which were also 
diagnosed with multisystem inflammatory syndrome in children (MIS-C); all patients with ALF recovered without the need for 
liver transplant (LT). A total of 4 patients presented with MIS-C (2 with ALF, 2 without ALF) with one death reported. The 
most common presenting symptoms were constitutional (49%) including fever and fatigue followed by respiratory symptoms 
(47%). Twenty two percent (n=16) of patients were asymptomatic at the time of diagnosis. Twenty-three percent had 
radiologic evidence of pneumonia and 14% reported co-infections. Median peak INR was 1.4, peak total bilirubin 2.9 (mg/dl), 
peak ALT 129 (IU/l) and nadir albumin 3.1 (g/dl). ALT >100 IU/L during SARS-CoV2 infection was reported for 30 patients 
(40%). Sixty-four percent of patients required hospitalization; 40% (n=19) in the ICU and 60% (n=28) non-ICU for a median 
of 6 and 7 days, respectively. Twenty-two percent (n=16) of patients required respiratory support including conventional 
mechanical ventilation (n=6), high-frequency oscillatory ventilation (n=3), high-flow nasal cannula (n=5) , and regular nasal 
cannula (n=2) for a median of 6 days. Nine patients required vasoactive agents, 3 required renal replacement therapy and 2 
patients required ECMO. Sixty-six percent did not receive any SARS-CoV2 directed treatment. Twelve patients (16%) 
developed new liver-related complications including ascites (n=9), GI bleeding (n=2), encephalopathy (n=3), progression of 
end-stage liver disease (n=2) and infection (n=1). There were a total of 3 (4.1%) deaths (20yrs, 17yrs ,and 6month of age at 
time of death) reported secondary to acute on chronic liver failure with respiratory failure and multiorgan failure. 
 
Conclusion:  Contrary to healthy children, almost 2/3rd pediatric patients with LD testing positive for SARS-CoV2 required 
hospitalization with death reported in 4% of reported cases. Acute liver failure is rare with SARS-CoV2 infection with 
recovery reported without the need for liver transplantation. Close monitoring is needed due to an increased risk of underlying 
liver disease complications and death, particularly in children with end-stage liver disease awaiting transplantation. 
 
 
73*      THE IMPACT OF SARS-COV2 INFECTION IN PEDIATRIC LIVER TRANSPLANT RECIPIENTS: AN 
INTERNATIONAL OBSERVATIONAL REGISTRY STUDY. Noelle Ebel1, Mohit Kehar2, Vicky Ng3, Anupam Sehgal4, 
Daniel Leung5, Amit Shah6, Nitika Gupta7, Jairo Eduardo Rivera Baqueros11, Jean Botha8, Voytek Slowik9, Sylvie Lebel10, 
Tamir Miloh12, Eyal Shteyer13, Ronen Arnon14, Ruba Azzam15, Nadia Ovchinsky16, Saeed Mohammad17, Deborah Kogan-
Liberman16, James Squires18, Maria Sanchez19, Amber Hildreth20,24, Linda Book21, Christopher Chu22, Leina Alrabadi1, 
Bhavika Chepuri1, Daniel D'Agostino19, Scott Elisofon23, Rachel Falik18, Lisa Gallagher34, Howard Kader25, Simon Lam26, 
Douglas Mogul27, Quais Mujawar28, Shweta Namjoshi1, Pamela Valentino29, Bernadette Vitola30, Nadia waheed31, Ming 
Zheng32, Steven Lobritto33, Mercedes Martinez33  
1Stanford University, Stanford, CA; 2Children's Hospital of Eastern Ontario, Ottawa, ON, Canada; 3The Hospital for Sick 
Children, Toronto, ON, Canada; 4Queen's University, Kingston, ON, Canada; 5Texas Children's Hospital, Houston, TX; 6The 
Children's Hospital of Philadelphia, Philadelphia, PA; 7Emory University, Atlanta, GA; 8Wits Donald Gordon Medical Centre, 
Johannesburg, South Africa; 9Children's Mercy Hospitals and Clinics, Kansas City, MO; 10Phoenix Children's Hospital, 
Phoenix, AZ; 11Fundacion Cardiofantil – Instituto de Cardiologia, Bogota, Colombia; 12University of Miami, Coral Gables, 
FL; 13Shaare Zedek Medical Center, Jerusalem, Jerusalem, Israel; 14Mount Sinai Health System, New York, NY; 15University of 
Chicago Comer Children's Hospital, Chicago, IL; 16Montefiore Medical Center, Bronx, NY; 17Ann and Robert H Lurie 
Children's Hospital of Chicago, Chicago, IL; 18University of Pittsburgh Medical Center, Pittsburgh, PA; 19Hospital Italiano de 
Buenos Aires, Buenos Aires, Federal District, Argentina; 20Rocky Mountain Hospital for Children, Denver, CO; 21Primary 
Children's Hospital, Salt Lake City, UT; 22Children's Hospital of Los Angeles, Los Angeles, CA; 23Boston Children's Hospital, 
Boston, MA; 24University of California San Diego, La Jolla, CA; 25University of Maryland School of Medicine, Baltimore, MD; 
26Alberta Children's Hospital, Calgary, AB, Canada; 27Johns Hopkins University, Baltimore, MD; 28University of Manitoba, 
Winnipeg, MB, Canada; 29Yale University School of Medicine, New Haven, CT; 30Medical College of Wisconsin, Milwaukee, 
WI; 31Children’s Hospital and the Institute of Child Health, Lahore, Pakistan; 32The First Affiliated Hospital of Wenzhou 
Medical University, Wenzhou, Zhejiang, China; 33Columbia University, New York, NY; 34University of California San 
Francisco, University of California San Francisco, San Francisco, CA, US, academic, San Francisco, CA  
 
Objective:  Available data on the impact of SARS-CoV2 on pediatric liver transplant (LT) recipients are limited to small 
series. We aim to report outcomes for pediatric LT recipients from the international NASPGHAN and SPLIT SARS-CoV2 
registry. 
 
Methods:  In this multicenter observational cohort study, we collected data from 136 pediatric LT recipients (<21 years old) 
with SARS-CoV2 infection between April 2020 and March 2021. 
 
Results:  136 pediatric transplant recipients (52% male, median age 12 years, 12% Black, 19% Hispanic) with laboratory 
confirmed SARS-CoV2 infection were reported from 6 countries. The most common indication for LT was biliary atresia 
(48%) followed by metabolic disease (13%) and malignancy (10%). Median time from transplantation to SARS-CoV2 
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infection was 4.3 years and 14% of transplant recipients reported graft rejection 6 months prior to SARS-CoV2 infection. Six 
patients (4%) reduced one immunosuppressive medication and 1 patient (<1%) reduced one medication and stopped a second 
medication in the setting of SARS-CoV2 infection. No pediatric LT recipients presented in acute liver failure or met criteria for 
the diagnosis of MIS-C. Thirty-four percent of patients were asymptomatic; the most common symptoms were respiratory 
(39%) followed by fever (29%). Two percent had pneumonia and 10% reported co-infection (including EBV, CMV, 
influenza). Eleven percent of patients reported ALT >100IU/L during SARS-CoV2 infection. Patients were primarily managed 
as outpatients (79%), 19% required non-ICU hospital admission for a median of 4 days and 1.5% (2 patients) required ICU 
care for 1-2 days. Two percent (3 patients) required non-invasive respiratory support including CPAP, nasal cannula and high 
flow. No patients required mechanical ventilation and no deaths were reported. 
 
Conclusion:  Pediatric LT recipients, like the general pediatric population, present with similar symptoms and mild disease. 
Further studies are needed to better characterize the risks and potential long-term consequences of SARS-CoV2 infection in 
pediatric LT recipients. 
 
 
77      AN OPEN LABEL, RANDOMIZED, MULTICENTER STUDY TO ASSESS THE PHARMACOKINETIC AND 
PHARMACODYNAMIC PROFILE AND THE SAFETY AND TOLERABILITY OF TWO DOSE LEVELS OF 
ELAFIBRINOR IN ADOLESCENTS WITH NONALCOHOLIC STEATOHEPATITIS (NASH). Nidhi Goyal2, Ali Mencin1, 
Kimberly Newton2, Paty Ugalde Nicalo2, Carissa Carrier2, Janis Durelle2, Pascal Birman3, Dawn Vargas4, Julie Mouton3, 
Benoit Noel3, David Magrez3, Carol Addy3, Jeffrey Schwimmer2  
1Columbia University, New York, NY; 2University of California San Diego, La Jolla, CA; 3Genfit SA, Loos, Hauts-de-France, 
France; 4Genfit SA, Loos, Hauts-de-France, France  
 
Background and Aims:  Nonalcoholic fatty liver disease (NAFLD) is the most common chronic liver disease in children and 
commonly occurs in the setting of obesity and/or insulin resistance. Despite this disease burden, no drug therapy exists for 
NAFLD in children. NAFLD in children has frequently been observed to show different patterns of inflammation and fibrosis 
than in adults, with predominantly portal histological changes. Therefore, it is unknown if children with nonalcoholic 
steatohepatitis (NASH) will respond in the same manner to a given therapy as adults. Elafibranor, is an orally administered, 
liver-targeted drug candidate that was in development for NASH in adult patients. It is a dual peroxisome proliferator-activated 
receptor (PPAR) α, δ agonist and through this mechanism is expected to improve insulin sensitivity, glucose homeostasis, lipid 
metabolism, and reduce hepatic inflammation. In multiple pre-clinical models of NAFLD, Elafibranor reversed NASH and 
liver fibrosis, reducing hepatic inflammation and normalizing liver enzymes. The aims of this study included: 1. To assess the 
pharmacokinetics (PK) of Elafibranor following once daily oral administration of 2 dose levels (80 and 120mg) in children and 
adolescents ages 8 to 17 years; 2. To assess the safety and tolerability of elafibranor of these two doses in children ages 8-17 
years and 3. To assess changes in serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyl 
transferase (GGT), and other liver markers. 
 
Methods:  Children, ages 12-17 years old, with histologically confirmed NASH were enrolled from June 2019 through June 
2020 and randomized to either the 80mg or 120mg open-label daily dose of Elafibranor for 12 weeks. Screening, baseline and 
7 study visits for assessment of study outcomes including anthropometrics and laboratory studies were performed. The intent-
to-treat (ITT) analysis included all participants who received at least one dose of the study drug. Standard descriptive statistics 
and PK analyses were performed and are reported. 
 
Results:  Ten males with NASH were randomized to either the 80mg (n=5) or the 120mg (n=5) arm. Mean age was 15.1 years 
(SD 2.2) and 90% reported Hispanic ethnicity. Baseline mean BMI z-score was 2.9 (SD 0.35). Of the ten participants, 4 had 
stage 0-1 fibrosis and 6 had stage 2-3 fibrosis. At baseline, mean ALT was 82 U/L (SD 13) in the 80mg group and 87 U/L (SD 
20) in the 120mg group. Mean ALT at end of treatment (day 85) was 100 U/L (SD 51) for the 80mg group and 52 U/L (SD 20) 
for the 120mg group, with a mean change in ALT of +18 U/L (SD 57) and -35 U/L (SD 26), respectively. ALT in the 120mg 
group decreased through each visit with relative mean ALT change from baseline of -37.4% (SD 23.8%) at 12 weeks. Four 
weeks after end of treatment, ALT was still decreased in the 120mg group with a mean relative change of -29.3% (SD 21.6%) 
from baseline but not in the 80mg group (45.9% [SD 56.2%]). Baseline mean GGT was 74 U/L (SD 31) and 44 U/L (SD 21), 
in the 80mg and 120mg groups respectively. Mean change in GGT at day 85 was +11 U/L (SD 39) in the 80mg group and -16 
U/L (SD 10) in the 120mg group. Four weeks post treatment, the 120mg group had sustained decrease in GGT with a mean 
(SD) relative change from baseline of -24.5% (14.3%) compared to 48.8% (33.3%) in the 80mg group. At steady state, 
Elafibranor and its main active metabolite, GFT1007, were rapidly absorbed. Elafibranor plasma exposure increased between 
the 80mg and 120mg dose levels with a 1.74 and 1.43 fold increase in geometric mean Cmax and AUC0-24, respectively, 
suggesting linearity. No differences in GFT1007 exposure was observed between the 2 groups. All participants completed the 
full study duration of 85 days. Elafibranor was generally well tolerated, and there were no serious adverse events or events that 
led to drug or participant withdrawal. 
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Conclusions:  Once daily dosing of Elafibranor 80mg and 120mg was generally safe and well tolerated in male adolescents 
with NASH. Notably, there was a 37.4% relative reduction from mean baseline ALT in those taking the 120mg dose, an effect 
that was sustained with a relative reduction in ALT of 29.3% four weeks after end of treatment. To date, NASH in children 
lacks a proven therapy. These results support further exploration of Elafibranor in children with NASH. 
 
 
78*      EFFICACY AND SAFETY OF ODEVIXIBAT THERAPY WITH CONCOMITANT UDCA OR RIFAMPICIN IN 
CHILDREN WITH PROGRESSIVE FAMILIAL INTRAHEPATIC CHOLESTASIS: DATA FROM THE PEDFIC 1 AND 
PEDFIC 2 TRIALS. Tassos Grammatikopoulos1,2, Elke Lainka3, Reha Artan4, Ulrich Baumann5, Piotr Czubkowski6, Buket 
Dalgic7, Lorenzo D’Antiga8, Girish Gupte9, Patrick Horn10, Alain Lachaux11, Quanhong Ni10, Hasan Özen12, Ekkehard 
Sturm13, Henkjan Verkade14, Lise Kjems10  
1Institute of Liver Studies, King’s College London, London, United Kingdom; 2Pediatric Liver, GI and Nutrition Centre and 
MowatLabs, King’s College Hospital NHS Trust, London, United Kingdom; 3Children's Hospital, Department of Pediatric 
Gastroenterology, Hepatology, and Transplant Medicine, University Duisburg-Essen, Essen, Germany; 4Akdeniz University, 
Antalya, Turkey; 5Pediatric Gastroenterology and Hepatology, Hannover Medical School, Hannover, Germany; 6Department 
of Gastroenterology, Hepatology, Nutritional Disorders and Pediatrics, The Children’s Memorial Health Institute, Warsaw, 
Poland; 7Department of Pediatric Gastroenterology, Gazi University Faculty of Medicine, Ankara, Turkey; 8Azienda 
Ospedaliera Papa Giovanni XXIII, Bergamo, Italy; 9Liver Unit and Small Bowel Transplantation, Birmingham Women’s and 
Children’s NHS Foundation Trust, Birmingham, United Kingdom; 10Albireo Pharma Inc, Boston, MA; 11Service 
D’hépatogastoentérologie et Nutrition Pédiatrique, Hospices Civils de Lyon, Hôpital Femme-Mère-Enfant, Lyon, France; 
12Hacettepe University Faculty of Medicine, Ankara, Turkey; 13Pediatric Gastroenterology and Hepatology, University 
Children’s Hospital Tübingen, Tübingen, Germany; 14Department of Pediatrics, Beatrix Children’s Hospital/University 
Medical Centre Groningen, Groningen, Netherlands  
 
Background:  Progressive familial intrahepatic cholestasis (PFIC) is a group of pediatric cholestatic liver diseases 
characterized by disruption of bile production and transport. Current pharmacologic treatment options for PFIC include 
ursodeoxycholic acid (UDCA) and rifampicin, but these do not have proven long-term benefits in patients with PFIC. 
Odevixibat, an ileal bile acid transporter inhibitor, is in development for the treatment of cholestatic liver diseases. The phase 3 
PEDFIC 1 and PEDFIC 2 studies evaluated the safety and efficacy of odevixibat in pediatric patients with PFIC; in both 
studies, odevixibat treatment reduced serum bile acids, improved pruritus, and was generally well tolerated. In an analysis of 
pooled data from PEDFIC 1 and PEDFIC 2, we aimed to address whether the observed effects regarding efficacy and safety 
were related to concomitant treatment with UDCA and/or rifampicin. 
 
Methods:  In the double-blind PEDFIC 1 study, children with PFIC1 or PFIC2 were randomized to placebo or odevixibat 40 
or 120 μg/kg/day for 24 weeks. In PEDFIC 2, an ongoing, open-label extension study, patients from PEDFIC 1 or new patients 
with any PFIC subtype receive odevixibat 120 μg/kg/day. Concomitant UDCA and/or rifampicin were allowed if the patient 
was on a stable dose. This pooled analysis includes up to 48 weeks of odevixibat treatment from PEDFIC 1 and through the 
PEDFIC 2 interim data cut (median exposure as of July 15, 2020: 37 weeks; range: 1–108 weeks). Prespecified subgroup 
analyses evaluated the following outcomes based on use of UDCA and/or rifampicin: serum bile acid response (ie, ≥70% 
reduction from baseline or serum bile acid levels ≤70 μmol/L after 48 weeks), proportion of positive pruritus assessments 
(PPAs) at the patient level (ie, scratching score ≤1 or a ≥1-point drop from baseline on the validated PRUCISION instrument) 
over the 48-week treatment period, and treatment-emergent adverse events (TEAEs). 
 
Results:  Of the 77 patients who received odevixibat, 67 (87%) were receiving UDCA and/or rifampicin at baseline, including 
62 (81%) using UDCA and 48 (62%) using rifampicin. After 48 weeks of odevixibat treatment, percentages of patients meeting 
criteria for serum bile acid response were similar among patients using vs not using UDCA and/or rifampicin (using vs not 
using, each 67%); these proportions were 74% and 40% in patients using vs not using UDCA, respectively, and 54% and 82% 
in patients using vs not using rifampicin (Figure 1A). Mean proportions of PPAs were similar in patients using vs not using 
UDCA (65% vs 72%, respectively) and in patients using vs not using UDCA and/or rifampicin (66% vs 69%); mean 
proportions of PPAs in patients using vs not using rifampicin were 56% and 81% (Figure 1B). Incidence of TEAEs was 
similar in patients using vs not using UDCA and/or rifampicin (78% vs 90%, respectively), as well as in patients using vs not 
using UDCA (77% vs 87%) and rifampicin (75% vs 86%). 
 
Conclusion:  In the PEDFIC 1 and PEDFIC 2 studies, children with PFIC receiving odevixibat treatment experienced 
reductions in serum bile acids and improvements in pruritus with and without concomitant UDCA and/or rifampicin use. 
Safety and tolerability were comparable in patients using vs not using UDCA and/or rifampicin with odevixibat. 
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79*      STOOL METABOLOME EARLY PREDICTORS OF INFANTS WHO WILL DEVELOP PARENTERAL 
NUTRITION ASSOCIATED CHOLESTASIS. Thomas Moutinho3, Jason Papin3, Shira Levy2, Rajiv Baveja2, Isabel Hefner4, 
Masouma Mohamed2, Alaa Abdelghani2, Robin Baker2, Sean Moore3, Suchitra Hourigan1,2  
1Gastroenterology, Pediatric Specialists of Virginia, Fairfax, VA; 2Pediatrics, Inova, Falls Church, VA; 3University of Virginia, 
Charlottesville, VA; 4Virginia Commonwealth University, Richmond, VA  
 

Background:  Parenteral nutrition associated cholestasis (PNAC) in infants in the Neonatal Intensive Care Unit (NICU) can 
cause significant morbidity and associated healthcare burden. While certain clinical factors can be used to predict which infants 
may be more likely to develop PNAC, they are imperfect models. Having other noninvasive markers in early life to predict 
which infant may develop PNAC later would be beneficial as liver protective strategies could be implemented earlier. 
 
Methods:  Serial stool samples were collected from infants in the NICU and flash frozen at - 80 °C. Infants were monitored for 
the development of cholestasis (direct bilirubin >1mg/dL), and the cause of cholestasis was noted as assessed by the treating 
physicians. Clinical data was collected including gestation age, birth weight, antibiotic use, infections and length of time on  
PN. Stool samples underwent metabolomic analysis by liquid chromatography - tandem mass spectrometry. Stool metabolites 
significantly associated with later development or protection from PNAC were assessed using Mann Whitney U Tests and 
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random forest machine learning. All analyses were performed using Python. 
 
Results:  A total of 60 infants and 200 serial stool samples that underwent metabolomic analysis were included. Across all of 
our subjects, the mean gestational age was 30 weeks (range 23-39 weeks) and 23 (38%) infants were female. Although all of 
the infants received PN with intralipid, a total of 21 (35%) developed PNAC during the study; no infant had any other causes 
of cholestasis identified. The early life clinical factors (before PNAC develops) with the greatest statistical significance in our 
cohort were lower birth weight (p=0.02) and longer length of PN prior to PNAC development (p=0.04). There is a noticeable 
increase in the number of infants who develop PNAC after 20 days on PN (Figure 1A). However, lower birth weight and lower 
birth percentile corrected for gestational age were the two variables that resulted in the highest predictive capability at 68% 
overall accuracy using a random forest model (Figure 1B). There is a noticeable trend when comparing the most predictive 
variables, infants that are born heavier and in a higher percentile are less likely to develop PNAC (Figure 1C). 28 stool 
metabolites, from both host and gut microbial sources, were identified that significantly correlated with the clinical metric for 
PNAC of elevated levels of direct bilirubin levels in the blood (p<0.05). These biomarkers were also identified to be elevated 
in samples from before an infant developed elevated levels of direct bilirubin. When the metabolic biomarkers are combined 
with clinical metrics we are able to achieve a cross-validation accuracy of 84% utilizing a random forest model that leverages 7 
of the biomarkers and 2 of the clinical metrics (Figure 1D) for early identification of those infants who will go on to develop 
PNAC. 
 
Conclusion:  Early life stool metabolites may be predictive of those infants who go on to develop PNAC, identifying them 
better than clinical factors and also before they develop any signs of clinical cholestasis. These pilot results, after validation in 
an independent cohort, are compelling to lead to early point of care tests for predictive stool metabolites for PNAC, and so 
liver protection strategies can be implemented earlier in those identified at risk. 
 

 
 
1A: Association between development of PNAC and days on PN. 1B: Lower birth weight and birth weight percentile were the 
highest predictive early clinical factors for the development of PNAC (random forest model. 68% predictive capability). 1C: 
Infants with a higher birth weight and higher birth weight percentile were less likely to develop PNAC. 1D: The addition of 7 
early life stool metabolites to clinical factors increase the predictive capability to 84%, 
 
 
80      INCIDENCE OF TYPE 2 DIABETES IN CHILDREN WITH NONALCOHOLIC FATTY LIVER DISEASE. 
Kimberly Newton1,2, Laura Wilson3,4, Nancy Crimmins6,5, Mark Fishbein7, Jean Molleston8, Stavra Xanthakos6,9, Cynthia 
Behling10, Jeffrey Schwimmer1,2  
1Pediatrics, University of California San Diego, San Diego, CA; 2Division of Pediatric Gastroenterology, Hepatology and 
Nutrition, Rady Children's Hospital San Diego, San Diego, CA; 3Epidemiology, Johns Hopkins University Bloomberg School 
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of Public Health, Baltimore, MD; 4Medicine, Johns Hopkins University, Baltimore, MD; 5Endocrinology, Cincinnati Children's 
Hospital Medical Center, Cincinnati, OH; 6Pediatrics, University of Cincinnati, Cincinnati, OH; 7Pediatrics, Ann and Robert 
H Lurie Children's Hospital of Chicago, Chicago, IL; 8Pediatrics, Riley Hospital for Children at Indiana University Health, 
Indianapolis, IN; 9Division of Pediatric Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical 
Center, Cincinnati, OH; 10Pathology, Sharp Healthcare, San Diego, CA  
 
Background and Objectives:  The prevalence of type 2 diabetes (T2D) is increasing in children. The incidence rate of T2D of 
children with obesity is 103.3 per 100,000 person-years. T2D is a more aggressive disease process in children than in adults; 
beta cell decline is more rapid and complications develop more quickly. Children with NAFLD represent a potential high-risk 
group for T2D development, however, the incidence of T2D in children with NAFLD is unknown. Therefore, this study aimed 
to determine the incidence of T2D in children with NAFLD. An additional aim was to identify demographic, clinical, and 
histologic risk factors that are associated with incident T2D in children with NAFLD. 
 
Methods:  We included children less than 18 years of age with biopsy-proven NAFLD who were enrolled in the NIDDK 
Nonalcoholic Clinical Research Network (NASH CRN) from 15 participating pediatric clinical centers across the United 
States. Demographic, anthropometric and laboratory data for study participants were collected at baseline and then 
longitudinally on an annual basis thereafter. Liver histology was reviewed centrally by the Pathology Committee of the NASH 
CRN. The incidence of T2D was determined according to American Diabetes Association criteria using clinical history and 
fasting laboratory values. Cumulative incidence curves were developed for time to T2D. A cox regression multivariable model 
was constructed using best subsets Akaike’s Information Criteria selection, from a candidate set of 9 variables, including age, 
sex, ethnicity, body mass index (BMI) z-score, steatosis grade, lobular inflammation grade, ballooning grade, NASH diagnosis, 
and fibrosis stage. 
 
Results:  There were 892 children with NAFLD included with a mean age of 12.8 (2.7) years and a mean BMI of 31.8 (6.2) 
kg/m2. Mean follow-up time was 3.8 (2.3) years. The incidence density of T2D was 3,000 (2403-3,597) new cases per 100,000 
person-years at risk. There were 63 children with T2D at baseline, and 97 children who developed incident T2D, resulting in a 
period prevalence of 16.8%. Incident T2D was significantly higher in females versus males (HR 1.8 [1.0-2.8]), and was 
associated with higher BMI z-score (HR 1.8 [1.0-3.0]), and more severe liver histology including steatosis grade (HR 1.8 [ 1.0-
1.7]), ballooning score (HR 1.3 [ 1.0-1.8]), and fibrosis stage (HR 1.3 [ 1.0-1.5]). 
 
Conclusions:  Children with NAFLD are at high-risk for T2D. The observed incidence rate of T2D in children with NAFLD 
was much higher than previously reported for any other pediatric population. The severity of liver disease at the time of 
NAFLD diagnosis in children serves as an important prognostic factor for T2D development. Targeted prevention strategies of 
T2D development in children with NAFLD are urgently required. 
 
 
81      IDENTIFYING HISTOLOGIC FEATURES PREDICTIVE OF GESTATIONAL ALLOIMMUNE LIVER DISEASE 
TO IMPROVE DIAGNOSTIC ACCURACY. Samantha Saul1, Catherine Chapin1, Estella Alonso1, Hector Melin-Aldana2, 
Sarah Taylor1  
1Pediatric Gastroenterology, Hepatology & Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 
2Pathology, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL  
 
Background:  Gestational alloimmune liver disease (GALD) is a leading cause of neonatal acute liver failure (ALF). 
Establishing a diagnosis of GALD is imperative to improve outcomes as untreated GALD carries a high infant mortality rate of 
82% whereas treatment with intravenous immunoglobulin (IVIG) and double volume exchange transfusion can reduce 
mortality to 45%. Additionally, maternal IVIG in subsequent pregnancies reduces the incidence of clinical liver disease by 
94%. Unfortunately, there is no screening test to diagnose GALD before the index case and accurate diagnosis relies on 
clinical-pathologic findings. Distinct histologic features in GALD reflect the established disease-specific in utero alloimmune 
liver injury. Maternal antibody targets an unknown fetal antigen on young hepatocytes leading to severe hepatocyte injury with 
a compensatory increase in biliary progenitors and fibrosis. Biliary progenitor upregulation results in parenchymal neotubules, 
also known as bile ductules (Figure 1A). Despite our identification of these characteristic pathologic features, there are no 
consensus criteria to diagnose GALD. We aim to develop a GALD-specific histologic scoring system to facilitate more timely 
diagnosis in a vulnerable population. 
 
Hypothesis:  We hypothesize that a GALD-specific histologic scoring system will improve diagnostic precision in GALD 
versus non-GALD neonatal ALF. 
 
Methods:  Retrospective review of liver pathology from cases of GALD (n = 11) and non-GALD (n = 24) etiologies of 
neonatal ALF was performed. Cases were diagnosed by expert opinion, based on a combination of clinical presentation, 
maternal history, laboratory values and histologic features at Ann & Robert H. Lurie Children’s Hospital of Chicago. A blinded 
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reviewer scored six histologic features of GALD using a 0 to 2-point scale on hematoxylin and eosin (H&E) stained slides. 
Histologic features included parenchymal fibrosis, presence of parenchymal neotubules, paucity of mature hepatocytes, portal 
sparing, lack of extramedullary hematopoiesis and lack of inflammation. The relationship between each feature and diagnosis 
of GALD was evaluated by Pearson Chi-Square analysis with significance defined as p < 0.05. Significant features were 
further evaluated by receiver operating characteristic (ROC) curve analysis to assess optimal score cut off that may predict 
diagnosis of GALD. 
 
Results:  The presence of parenchymal fibrosis and neotubules were significantly associated with GALD diagnosis with p-
values of <0.001 each. 82% (n = 9) of GALD cases scored 2 for fibrosis and 73% (n = 8) scored 2 for neotubules in 
comparison to 13% (n = 3) and 8.3% (n = 2) of non-GALD cases with scores of 2 for fibrosis and neotubules respectively. 
Combination of fibrosis and neotubules in ROC analysis was able to accurately predict the diagnosis of GALD with p-value of 
<0.001 with an area under the curve of 0.924 (figure 1B). A score cut-off of > 3 points had the highest likelihood ratio to 
predict a diagnosis of GALD at 17.45 with a sensitivity of 72.73%, specificity of 95.83%, and positive predictive value of 
88.88%. 
 
Conclusions:  Our analysis identified neotubules and fibrosis as the histologic features most strongly associated with the 
diagnosis of GALD. These two features alone have high accuracy and may facilitate histologic diagnosis. This data 
demonstrates the ability to define histology score thresholds that predict which patients are most likely to have GALD versus 
other etiologies of neonatal ALF. Further assessment of histologic criteria will incorporate staining for fibrosis and evaluate the 
contribution of all 6 feature across a larger cohort. Once fully established, we will confirm the accuracy of our histologic 
scoring criteria to diagnose GALD with a validation cohort. We anticipate our findings to facilitate diagnosis of GALD 
improve patient outcomes. 
 

 
 

INFLAMMATORY BOWEL DISEASE 
 
82      PROGRESSION TO BIOLOGIC TREATMENT IN VERY EARLY ONSET INFLAMMATORY BOWEL DISEASE 
PATIENTS- LONG TERM FOLLOW UP RETROSPECTIVE STUDY. Adi Eindor, Laura Meleady, Kevan Jacobson  
Pediatric Gastroenterology, BC Children's Hospital, Vancouver, BC, Canada  
 
Background:  Very early onset inflammatory bowel disease (VEOIBD) prevalence has been increasing over the last decades. 
These young patients have been known to have special disease characteristics and disease location. Although it is known that 
only a low percentage of these patients require biologic treatment after diagnosis, there is only scarce evidence about their 
long- term outcome and biologic requirements. We aimed to assess the long term outcome of VEOIBD patients and the time of 
progression to biologic treatment. 
 
Methods:  We retrospectively reviewed IBD patients diagnosed under 6 years of age, between January 2005 and December 
2019, from the British Columbia (BC) Pediatric IBD database. Demographic data, disease characteristics and symptoms at 

JPGN 73, Supplement 1, November 2021 S57

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



diagnosis were documented. The disease location and severity were documented according to the Paris classification. Data 
collected retrospectively until the last appointment recorded in the electronic medical records included whether the patient 
received biologic treatment at the time of follow up, the time to intiation of the treatment, the type of biologic treatment and 
response. Kaplan meier curves were used to asses the number of years to progression to biologic treatment and the parameters 
influencing it 
 
Results:  89 patients under the age of 6 were diagnosed with IBD during the study period, which were 7.4% of all patients in 
the pediatric IBD database. 3 patients failed to meet inclusion criteria and were excluded. Median age at diagnosis was 3.8 
(IQR 2.6-5.1). 45.3% of patients had Crohn’s disease (CD) and 62.8% were males. Median time of follow up was 6.39 (IQR 
3.71-10.55). 68.1% of the ulcerative colitis (UC) patients had pancolitis and 48.7% of CD patients had ileocolonic disease. 
39.5% of patients were started on biologic treatment and 7.1% underwent surgery. Kaplan Meier curves demonstrated that 
patients diagnosed in the years 2012 -2019 had shorter duration of progression to biologics than those diagnosed 2005-2011 
(p=0.0047). In patients with CD those with perianal or stricturing disease progressed faster to biologic treatment 
(p=0.024,p=0.038, respectively) and in UC patients those with high severity of disease (p=0.017). 63.6% of patients were 
reported to be on clinical remission on the biologic treatment. 
 
Conclusion:  Although VEOIBD patients have more extensive disease, they require less biologic treatment than previously 
reported in older patients. Factors influencing shorter duration of progression to biologics were the severity of disease and 
behaviour and not disease location. Patients diagnosed more recently had shorter duration to biologic treatment which might 
reflect physicians’ perception on using biologic treatment in these young patients rather than disease severity. 
 

 
 
84      MULTIDISCIPLINARY MANAGEMENT AND ANTI-TNF UTILIZATION IN INTERNALLY PENETRATING 
CROHN'S DISEASE COMPLICATIONS. Brad Constant1, Edwin deZoeten1, Jason Weinman2, Lindsey Albenberg3, Frank 
Scott4  
1Pediatric Gastroenterology, Children's Hospital Colorado, Aurora, CO; 2Radiology, Children's Hospital Colorado, Aurora, 
CO; 3Pediatric Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA; 4Gastroenterology, University of 
Colorado Health, Aurora, CO  
 
Background:  Internally penetrating Crohn’s Disease (IPCD) complications include phlegmon and abscesses and occur in 10-
28% of Crohn’s Disease (CD) patients. IPCD diagnosis confers a 170% increased risk of hospitalization and 380% increased 
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risk of surgery within 5 years of diagnosis. Surveys of clinicians suggest IPCD management is heterogeneous, including 
variable imaging modalities, antibiotic regimens, percutaneous drainage, anti-TNF therapy, and surgical interventions. We 
aimed to describe multidisciplinary management and clinical outcomes of patients with IPCD and how anti-TNFs are utilized 
in this population. 
 
Methods:  We performed a retrospective cohort study of patients with IPCD complications at a pediatric tertiary referral center 
from 2007-2021. Patients were eligible if diagnosed with a spontaneous IPCD complication (abscess/phlegmon) and had 90 
days of continuous follow-up. Patients were excluded if abscess or phlegmon occurred post-surgically. The exposure of interest 
was receipt of anti-TNF prior to IPCD complication resolution. Outcomes included 1) infectious serious adverse events 
(SAEs), defined as sepsis or new/enlarging abscess/phlegmon, requiring hospitalization or surgery related to IPCD 
complication within 90 days of cohort entry, and 2) IBD-related SAEs, defined as non-infectious IBD-related surgeries or 
hospitalizations, within 1 year. Recorded covariables included demographics, anthropometrics, CD and IPCD characteristics, 
medication history, biochemical indices, and aspects of IPCD multidisciplinary care. Baseline covariables and exposures are 
shown in Table 1, and outcomes in Table 2. Continuous Variables presented as median (IQR) or mean (SD), where 
appropriate. Categorical variables presented as No. (%). P-values represent Fisher exact test, chi-squared test, t-test, or Mann-
Whitney U test where appropriate. 
 
Results:  21 patients with IPCD were included. 12 presented with IPCD complications at their initial CD presentation, 10 had 
associated fistula and 17 had associated strictures. All received antibiotics (median 21 days), 10 underwent percutaneous 
drainage, 17 required central line placement, 11 required TPN, 6 were treated with exclusive enteral nutrition, and 14 were 
treated with anti-TNF therapies. The median time from IPCD complication to first anti-TNF dose was 43 days (IQR 16-69) and 
5 initiated anti-TNF therapy within 30 days. 7 (33%) had an infectious SAE within 90 days of IPCD complication and 12 
(57%) had an IBD-related SAE within 1 year. Infectious SAEs within 90 days occurred in 0/7 patients receiving anti-TNF prior 
to IPCD complication resolution and 10/14 (71%) patients not receiving anti-TNF prior to IPCD complication resolution 
(p=0.004). 15 patients required surgery (8 urgent), 9 of which received anti-TNF therapy following IPCD complication and 3 
prior to IPCD resolution. 
 
Conclusion:  IPCD is a significant cause of morbidity and management is variable. Anti-TNF therapy prior to IPCD 
complication resolution may be safe and effective in mitigating intestinal inflammation. Adequately powered research is 
needed to better quantify the potential benefit of early anti-TNF therapy in patients with IPCD complications, as well as to 
develop evidence-based multidisciplinary treatment strategies. 
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85      SECULAR TRENDS IN BIOLOGIC INITIATION TIME FROM 2010 TO 2019. Brad Constant1, Edwin deZoeten1, 
Marisa Stahl1, Ravy Vajravelu3, James Lewis3, Blair Fennimore2, Mark Gerich2, Frank Scott2  
1Pediatric Gastroenterology, Children's Hospital Colorado, Aurora, CO; 2Gastroenterology, University of Colorado - 
Anschutz Medical Campus, Aurora, CO; 3Gastroenterology, University of Pennsylvania Department of Medicine, 
Philadelphia, PA  
 
Background:  In inflammatory bowel disease (IBD), delays in initiating biologic therapies are associated with poorer clinical 
outcomes including disease progression, increased rates of surgery, and corticosteroid dependence. Despite the known 
advantages of expeditious biologic initiation, the biologic initiation process may anecdotally be lengthening. Biologic initiation 
is complicated and includes several steps, including patient decision, pre-biologic infectious screening, administrative work, 
prior authorization (PA), and scheduling and processing of biologic doses, which can include injection shipments or infusing 
scheduling. Delays anywhere in the biologic initiation process may contribute to adverse clinical outcomes. We aimed to 
measure secular trends in the length of biologic initiation time and subphases over a 10 year period. 
 
Methods:  We performed a retrospective study of pediatric IBD patients (age 1-18 years) initiating biologics between 1/1/2010 
and 12/31/2019 to assess secular trends in biologic initiation time over time at a large tertiary care center in the United States. 
Baseline covariables including age, sex, race, IBD subtype and phenotype, medication prescribed, and prior IBD-related 
adverse events were recorded. Subphases of biologic initiation time were defined as: physician recommendation to patient 
decision (contemplative), pre-biologic screening (laboratory), patient decision to PA initiation (administrative), PA initiation to 
completion (prior authorization), and PA completion to first dose (scheduling and processing). Biologic initiation time and 
subphase lengths over time were measured. Due to the small number of patients included between 2010-2013 (n=26), analyses 
were conducted grouping years into two-year segments. Means of subphases of biologic initiation time were measured for each 
2-year period. Spearman’s correlation coefficients were calculated to assess trends in both total biologic initiation time and 
subphases from 2010 to 2019. 
 
Results:  190 patients initiating biologic therapies were identified. Cohort characteristics included mean age of 14.5 years, with 
51.6% being male, and 87.3% white (12.6% non-white). 77.9% had Crohn’s Disease, 16.8% had Ulcerative Colitis, and 5.3% 
had IBD indeterminate. 74.2% were biologic naïve (70.9% vs 83.7%). Trends in biologic initiation subphases over time are 
shown in Figure 1. Over time, biologic initiation time increased (ρ=0.154, p=0.034) (Figure 2), as did the scheduling and 
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processing phase length (ρ=0.169, p=0.020). Lengths of other subphase lengths (contemplative, laboratory, administrative, PA) 
remained stable over time. 
 
Conclusion:  In this retrospective cohort of pediatric patients with IBD, biologic initiation time has increased from 2010 to 
2019. This trend may be in part due to increasing time required for biologic scheduling and processing. Expediting the receipt 
of these medications may help to reduce biologic initiation times and improve patient quality of life. 
 

 
 
Colored bars represent mean biologic initiation time subphase length for specified time period. 

 
 
Shaded region represents 95% confidence interval of line of best fit. 
 

87      CLINICAL PHENOTYPES AND OUTCOMES IN MONOGENIC VERSUS NON-MONOGENIC VERY EARLY 
ONSET INFLAMMATORY BOWEL DISEASE. Lauren Collen, David Kim, Michael Field, Enju Liu, Ibeawuchi Okoroafor, 
Sydney Whitcomb, Julia Green, Gwen Saccocia, Michelle Dong, Madison Weatherly, Bridget Carey, Leslie Grushkin-Lerner, 
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Vanessa Mitsialis, Athos Bousvaros, Jodie Ouahed, Scott Snapper  
Gastroenterology, Boston Children's Hospital, Boston, MA  
 
Introduction:  Very early onset IBD (VEOIBD) is defined as disease onset at age <6 years. It has been proposed that patients 
with VEOIBD have a more severe disease course, but data around this is mixed. Our understanding of VEOIBD is rapidly 
expanding with the discovery of over 70 monogenic causes of disease. Patients with certain monogenic diagnoses may be 
candidates for curative hematopoietic stem cell transplant (HSCT) or other precision medicine approaches. We hypothesize 
that VEOIBD represents a heterogeneous patient population with a spectrum of mild to severe disease, and that monogenic 
disease is an important driver of disease severity. 
 
Aim: The aim of this study is to describe clinical phenotypes and outcomes in patients with monogenic IBD (mIBD) compared 
to non-monogenic IBD (nmIBD) in a large single-center cohort with universal access to whole exome sequencing (WES). 
 
Methods:  Patients with IBD receiving care at Boston Children’s Hospital were prospectively enrolled into a longitudinal 
RedCAP database starting in 2012. Enrolled patients were filtered by age of diagnosis <6 years. Medical records were 
retrospectively reviewed for IBD phenotype including Paris classification, medication use and response, and severity 
outcomes. WES was universally available to enrolled patients and first-degree relatives. To define mIBD, proband variants 
were filtered by rare, loss-of-function or missense variants in known VEOIBD genes inherited according to standard 
Mendelian inheritance patterns. Rare variants were those with minor allele frequency (MAF) <1% for homozygous, 
hemizygous, and de novo mutations and <5% for compound heterozygotes. 
 
Results:  A total of 241 patients with VEOIBD, followed for a mean 6.4 years after diagnosis, were included in this analysis. 
WES was completed in 79% of the cohort and 17 patients (7.1%) were diagnosed with mIBD. mIBD patients were younger at 
diagnosis, had lower diagnosis weight-for-age z scores, and were more likely to have Crohn’s disease (CD) phenotype and 
extra-intestinal manifestations (Table 1). Those with monogenic CD were more likely to have stricturing and penetrating 
phenotypes. In ulcerative colitis/IBD-unclassified (UC/IBDU), half had never-severe disease. Prevalence of a co-morbid non-
IBD autoimmune/autoinflammatory condition was similar between groups. Outcomes more frequent in mIBD included 
intensive care (ICU) hospitalization, gastrostomy tube use, and parenteral nutrition use. Disease re-classification, non-ICU 
hospitalization, failure of ≥2 biologics, surgery, and surgery within 3 months of diagnosis occurred at similar rates in both 
groups (Fig 1). Outcomes occurring exclusively in mIBD group were HSCT (41.2%) and death (11.8%). mIBD and nmIBD 
groups had similar duration of follow-up, so this was not a factor in outcome differences. 
 
Conclusions:   WES is a valuable tool in the evaluation of VEOIBD, yielding 7.1% rate of diagnosis of mIBD in our cohort 
and curative HSCT in 2.1%. Our study may underestimate true mIBD, as not all study participants opted for WES and putative 
novel genetic causes were excluded pending functional validation. mIBD appears to be an important driver of some but not all 
severe outcomes, including complicated CD, EIMs, ICU hospitalization and use of nutritional support. Importantly, a subset of 
patients with both mIBD and nmIBD had features of mild disease, such as hospitalization-free course, never-severe UC, or 
emission on aminosalicylates. 
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Figure 1. Outcomes in mIBD versus nmIBD 
 
 
88      RARE VARIANTS IN MONOGENIC VERY EARLY ONSET INFLAMMATORY BOWEL DISEASE GENES ARE 
ASSOCIATED WITH EARLIER ONSET OF DISEASE ACROSS THE LIFESPAN. Lauren Collen1, Dalin Li2, Michael 
Field1, Scott Snapper1, Dermot McGovern2, Jodie Ouahed1  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Cedars-Sinai Medical Center, Los Angeles, CA  
 
Background:   The etiology of inflammatory bowel disease (IBD) is in most cases multifactorial, triggered by environmental 
factors in a genetically susceptible host. However, increasingly, monogenic causes of IBD are being identified, with over 80 
monogenic IBD genes reported to date. Monogenic IBD most often occurs in a subset of patients with very early onset IBD 
(VEOIBD), defined as disease onset at age less than 6 years; it has by extension been speculated that VEOIBD patients have a 
greater genetic burden of disease compared to those diagnosed later in the lifespan. We hypothesize that the burden of rare, 
likely deleterious variants in VEOIBD genes is greater in age groups with earlier disease onset. 
 
Methods:   Whole exome sequencing (WES) was performed on subjects with IBD (n=4968). Standard quality control 
measures were applied. WES data were filtered for rare, likely deleterious variants in any of the 80 known VEOIBD genes. 
Rare variants were defined as those with minor allele frequency (MAF) <0.01 and deleterious variants were those with 
Combined Annotation Dependent Depletion (CADD) score > 10. Subjects were stratified by age at IBD diagnosis as follows: 
<6y (VEO, n=68); ≥6y and ≤ 10y (EO, n=255); >10y and ≤ 20y (YO, n=1413); >20y and ≤ 55y (AO, n=2874); and >55y (LO, 
n=234). They were further stratified by IBD sub-type, including Crohn’s disease (CD, n=3122), ulcerative colitis (UC, 
n=1715), and IBD-unclassified (IBDU, n=131) according to standard criteria. Sequence kernel association test (SKAT) was 
used to test for association of combination of all variants of interest across age groups (trend test) as well as for differences 
between age groups. Significance threshold was p.skat < 0.05. 
 
Results:   A total of 1080 rare, likely deleterious variants in 80 known IBD genes were identified. Association testing revealed 
a significantly lower burden of rare, deleterious variants in monogenic IBD genes with increasing age of diagnosis, which was 
observed in both IBD (p=0.005) and CD (p=0.003). Differences in variants of interest were also found in VEO compared to 
EOYO (≥6y and ≤ 20y) in IBD collectively (p=0.008) as well as in subgroup analyses of both CD (p=0.032) and UC 
(p=0.020), indicating a stronger contribution of these variants to VEOIBD compared to later onset pediatric IBD. Differences 
in variants of interest were also found in YO compared to AO in IBD collectively (p=0.013) as well as in subgroup analysis of 
CD (p=0.033), suggesting a greater role of these variants in patients diagnosed at >10 years and ≤ 20 years compared to those 
diagnosed in adulthood. No significant differences in variants of interest were observed in comparisons of VEO versus EO, EO 
versus YO, or AO vs LO, though the p-value in AO vs LO was marginally significant in IBD (p=0.089). 
 
Conclusions:  There is clearly a lower burden of rare, likely deleterious variants in monogenic IBD genes as age of disease 
onset increases. These variants (in combination) are significantly associated with VEO compared to EOYO and with YO 
compared to AO groups. These differences appear to be driven by CD, though it is possible that this finding is attributable to 
larger sample size in CD compared to UC group. There were some age groups for which differences by age were not found; it 
is possible that this is attributable to small sample sizes in VEO, EO, and LO groups. Overall, this analysis suggests a role for 
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VEOIBD genes in mediation of IBD beyond VEO. Additional testing in a validation cohort is planned. 
 

 
 

 
 
 
90      ASSESSMENT OF AN ADALIMUMAB PHARMACOKINETIC CALCULATOR FOR USE IN PEDIATRIC 
INFLAMMATORY BOWEL DISEASE. Yesenia Avalos1, Michael Finkler1, Jonathan Moses2  
1Pharmacy, UH Rainbow Babies and Children's Hospital, Cleveland, OH; 2Pediatric Gastroenterology, UH Rainbow Babies 
and Children's Hospital, Cleveland, OH  
 
Background:  As management of pediatric patients with inflammatory bowel disease (IBD) shifts towards a more personalized 
approach, therapeutic drug monitoring (TDM) has gained increasing interest. Use of a pharmacokinetic (PK) calculator has 
been reported in patients treated with infliximab as a tool to guide TDM. However, data has not been published on the use of a 
PK calculator in patients treated with adalimumab. In addition, there are no standard guidelines or validated tools to aid in the 
process of dose intensification of adalimumab. The primary aim of our study was to evaluate an adalimumab PK calculator and 
its ability to predict post-induction TDM when compared to real world post induction TDM values. Secondarily, to determine 
the number of dose adjustments required during the first year of therapy. 
 
Methods:  A retrospective chart review was conducted of patients with IBD at UH Rainbow Babies and Children’s Hospital, 
Cleveland, OH from January 1, 2010 to August 11, 2020. Data from eligible patients was entered in the InsightRx calculator 
(San Francisco, CA). Demographics, anthropometrics, IBD classification, and common biochemical markers were collected. 
Predicted post induction drug levels were compared to actual post induction serum trough drug levels obtained during clinical 
care. We utilized a Bland-Altman plot and assessed equivalence via a paired sample t test, using two separate PK models. 
 
Results:  A total of 47 patients were included. Forty-one (87%) patients were diagnosed with Crohn’s disease and 30 (64%) 
were male. The majority of patients were induced with 160 mg of adalimumab and were maintained on 40 mg every two 
weeks. There was no significant difference between the De Klaver’s average prediction and the mean population level (13.7 vs 
14.6, p=0.294); however, there was a significant difference between the Ternant method and the population mean (8.4 vs 14.6, 
p<0.001). The Bland-Altman plot for the De Klaver method showed no proportional bias while the Ternant method had 
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significant proportional bias. Additionally, 49% of patients required a dose adjustment at an average of 18.4 months with nine 
patients requiring a dose change within the first year of therapy. 
 
Conclusion:  Use of the De Klaver PK model for adalimumab appears to be more accurate in predicting post induction trough 
drug levels in pediatric patients with IBD. In addition, half of the patients required a dose adjustment during treatment. Larger 
studies are needed to validate these findings and better understand what variables of the PK model contribute to the final 
prediction. 
 
 
93      DEFINING TRANSITION SUCCESS IN INFLAMMATORY BOWEL DISEASE ACCORDING TO PATIENTS, 
PARENTS, AND HEALTH CARE PROVIDERS. Allison Bihari1, Nima Hamidi3, Cynthia Seow3, Karen Goodman1, Eytan 
Wine2, Karen Kroeker1  
1Medicine, University of Alberta, Edmonton, AB, Canada; 2Pediatrics, University of Alberta, Edmonton, AB, Canada; 
3Medicine, University of Calgary, Calgary, AB, Canada  
 
Introduction:  Inflammatory bowel diseases (IBD) are chronic, incurable, and debilitating diseases of the gastrointestinal tract, 
and include Crohn’s disease and ulcerative colitis. Approximately 25% of patients are diagnosed in childhood and the 
incidence of childhood onset IBD is increasing. Consequently, in the upcoming years there will be more patients needing to 
transition from pediatric to adult care. In adult care, these patients will be expected to make their own medical appointments, 
know their disease history, and make medical decisions for themselves. Much of the current literature on IBD transition has 
focused on transition readiness; transition success is often referenced but is rarely defined clearly. Because transition is a 
process that greatly relies on the involvement of patients, parents, and health care providers, definitions of success should 
incorporate perspectives of these stakeholders. 
 
Aim:  The aim of this study is to describe the outcomes that characterize a successful transition according to patients, parents, 
and health care providers. 
 
Methods:  This study used a naturalistic inquiry approach with methods of qualitative description. Purposive sampling was 
used to recruit three stakeholder groups: patients and their parents from two IBD clinics in Alberta, Canada and health care 
providers from the two Alberta IBD clinics and from British Columbia, Canada. Patients and parents were eligible if the patient 
had transitioned within the preceding two years, were diagnosed with IBD for at least one year prior to their first appointment 
in adult care, and had no comorbidities. Eligible providers were pediatric and adult gastroenterologists and IBD specialized 
nurses with at least one year of experience in treating IBD.   
 
Virtual semi-structured interviews were conducted using interview guides; a separate guide was developed for each stakeholder 
group. Interviews were transcribed verbatim and then analyzed concurrently with data collection by latent content analysis to 
identify themes using NVivo computer software. Participant recruitment for each group continued until no further themes 
emerged from the data obtained from that group, which signaled that thematic saturation was achieved. 
 
Results:  Thematic saturation was achieved with a different number of participants for each group: 17 patients; 15 health care 
providers; and 13 parents. Among patients, 58.8% were female, median age at diagnosis was 15 (IQR: 3.5), 47% reported a 
diagnosis of Crohn’s, 47% reported ulcerative colitis, and one reported both. Among providers, 73.3% were female; 40% were 
IBD nurses in adult care, 6.7% were IBD nurses in pediatric care, 20% were pediatric gastroenterologists, and 33.3% were 
adult gastroenterologists. All parents were mothers of children with IBD and the child with IBD lived with 30.8%. Among 
parents, 38.5% indicated high school was the highest education level completed, 38.5% completed a diploma or undergraduate 
degree, 15.4% completed a certificate, and 7.7% had a master’s degree. 
 
One transition success theme was common to all groups: independence in one’s care, characterized by the patient making and 
attending appointments, asking questions, and having an awareness of their health. A theme that emerged in both patient and 
parent groups was the relationship with or trust in the adult care team, characterized predominantly as the patient being 
comfortable with their new care team. A theme common to provider and parent groups was disease management, characterized 
by medication adherence and reaching out as needed. Additional themes that emerged within specific groups are outlined in 
Figure 1. 
 
Conclusions:  Healthcare providers, parents, and patients share the view that pediatric transition success requires independence 
in one’s care. Themes specific to one or two stakeholder groups include relationship with or trust in the adult care team, disease 
management, health outcomes, care stability, care team management, and general knowledge. A definition of transition success 
that reflects perspectives of all stakeholders can guide providers to help patients achieve success as defined by all stakeholders. 
 

JPGN 73, Supplement 1, November 2021 S66

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 
 
94      NO ASSOCIATION BETWEEN HLA-DQA1*05 AND THE RATE OF IMMUNOGENICITY IN AN INTENSIVE 
PK SAMPLED CROHN'S DISEASE COHORT. Ruben Colman1, Jeffrey Hyams2, Joshua Noe3, Brendan Boyle4, Ye Xiong5, 
Kelly Chun6, Jane Yang6, Yi-Ting Tsai1, Alexander Vinks5,7, Phillip Minar1,7  
1Division of Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 
2Connecticut Children's Medical Center, Hartford, CT; 3Medical College of Wisconsin Department of Pediatrics, Milwaukee, 
WI; 4Nationwide Children's Hospital, Columbus, OH; 5Clinical Pharmacology, Cincinnati Children's Hospital Medical Center, 
Cincinnati, OH; 6Esoterix Laboratory Services Inc, Austin, TX; 7Pediatrics, University of Cincinnati College of Medicine, 
Cincinnati, OH  
 
Background:  Prior studies identified that the HLA-DQA1*05 polymorphism was associated with infliximab immunogenicity 
(hazard ratio ranging between 1.9-7.29 among IBD patients). While these prior studies found a higher incidence with the 
development of antibodies to infliximab (ATI), they did not investigate the relationship between HLA-DQA1*05 and 
infliximab pharmacokinetics (PK). Most notably, prior studies did not assess immunogenicity longitudinally with each 
infusion. 
 
Aim:  Evaluate HLA-DQA1*05 status and rates of infliximab immunogenicity in children and young adults with Crohn’s 
disease patients who enrolled in a multicenter PK study. 
 
Methods:  We performed a prospective observational study on biologic naïve Crohn’s disease patients to identify and evaluate 
novel biomarkers of anti-TNF response. During that study, we collected longitudinal PK data throughout the first year of 
infliximab therapy. The PK data included infliximab trough (prior to the infusion) and peak concentrations (30-60 mins after an 
infusion) with ATI concentrations determined using a drug tolerant assay (Esoterix, LabCorp specialty lab, Calabasas, CA, 
interassay coefficient of variation 3.07-8.51%). In this post-hoc analysis, targeted HLA-DQA1 genotyping was tested by 
polymerase chain reaction/sequence-specific oligonucleotide probes (DNA Identity, LabCorp, Burlington, NC). DNA was 
available from 51/78 subjects who had robust PK sampling. Drug clearance (L/h) was estimated using Bayesian estimation. A 
PK-model was constructed and published elsewhere. 
 
Results:  We evaluated HLA-DQA1 status from 51/78 patients included in the original PK analysis. Of these 51 subjects, 96% 
(n=49) were non-Hispanic white and 65% were male (n=33). The median age at infliximab induction was 12 years 
(interquartile range (IQR), 10-15). Although most were receiving prednisone (67%) prior to infliximab induction, only 3 (6%) 
were on combination infliximab and methotrexate during induction. Baseline fecal calprotectin was 1844 µg/g (IQR, 1142-
2501). During the study, 65% (33/51) had ATI rise above the level of detection (≥22 ng/mL). The median ATI was 100 ng/mL 
(range, 23-1309). Overall, of the 33 patients with ATI during the first year of therapy, 15 (45%) had the *05 variant compared 
to 18 (56%) who did not develop ATI (p=0.69).   
 
In order to identify any trends between ATI intensity and variant incidence, we further grouped the patients by maximal ATI 
concentration (Fig A). Most patients had ATI between 22-200 ng/mL (82%, 27/33). There were an additional 3 patients (9%) 
with ATI between 200-500 ng/mL and 3 patients (9%) >500 ng/mL. Immunomodulators were started in 1 patient with the *05 
variant and 1 patient without the variant. For patients within the 22-200 ng/mL level, 41% (11/27) had the *05 variant while 
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67% (4/6) of those >200 ng/mL had the *05 variant (p=0.48). 
Additional PK parameters were not different among patients with and without the *05 variant, including total drug exposure 
during induction (area under the curve, AUC) and clearance. Week14 AUC for the *05 variant was 89,023 µg/*h/mL (IQR 
59,909-114,050) vs. 70,401 µg/*h/mL (IQR 60,837-102,820; p=0.56). The median infliximab clearance throughout the study 
was 0.0101 L/h (IQR 0.0089-0.0136) for the *05 variant compared to 0.0109 L/h (IQR 0.0084-0.0141) without the variant 
(p=0.63, Fig B).  Among all patients, we found the week-52 median fecal calprotectin among those with the *05 variants was 
436 µg/g (IQR 103-1158) vs 233 µg/g (IQR 102-971) without (p=0.64). 
Finally, there was no difference in the rate of loss of response regardless of if the variant was present (24% with the *05 variant 
and 46% without the *05 variant, p=0.17). 
 
Conclusion: In this post-hoc analysis with intensive PK sampling, we found no association between the incidence of ATI and 
HLA-DQA1*05 polymorphism. Interestingly, there was also no difference in the rates of loss of response or in total exposure 
and drug clearance regardless of if the polymorphism was present. Until more data are available from head-to-head studies of 
combination therapy vs. proactive therapeutic drug monitoring with monotherapy, empiric implementation of HLA-DQA1 
pharmacogenomics to drive therapy choice (mono- vs. combination therapy) should be used with caution in children starting 
infliximab. 
 

 
 
Figure.  HLA status (A). by max ATI and (B). IFX CL. 
 
 
96      INCIDENCE OF SURGICAL RECURRENCE, COLONOSCOPY, AND TREATMENT IN A COHORT OF 
POSTOPERATIVE CHILDREN WITH CROHN’S DISEASE. Matthew Egberg1, Xian Zhang1, Michael Phillips2, Michael 
Kappelman1  
1Pediatrics, University of North Carolina at Chapel Hill, Chapel Hill, NC; 2Surgery, University of North Carolina System, 
Chapel Hill, NC  
 
Background:  Pediatric patients with Crohn’s disease (CD) experience a high burden of surgical interventions. Surgically 
induced remission is finite and threat of repeat resection poses a significant challenge. Although practice guidelines should be 
based on pediatric-specific data regarding the risk of surgical recurrence, current post-surgical management recommendations  
are informed by limited pediatric experience and/or extrapolation of adult literature. Further, pediatric and adult guidelines 
recommend surveillance colonoscopy 6-12 months following intestinal resection and consideration of postoperative 
prophylaxis with immunosuppressive agents, however, real-world utilization is unknown. To address these gaps, we leveraged 
an administrative claims database to: 1) estimate incidence of surgical recurrence, 2) characterize postoperative colonoscopy 
practices, and 3) evaluate postoperative treatments in a cohort of children with CD following a first-observed intestinal 
resection. 
 
Methods:  We identified all children (≤18 years) undergoing intestinal resection for CD in the IQVIA Administrative Claims 
Database between 2007 and 2018. IQVIA contains longitudinal, deidentified patient-level data for demographics, 
inpatient/outpatient medical services, and pharmacy prescriptions. We used ICD-9/10 codes and CPT codes to identify children 
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with CD and intestinal resection (small bowel, large bowel, or ileocolectomy) respectively. We excluded patients with ≥3 ICD-
9/10 codes for ulcerative colitis (UC). We followed patients from surgical date until repeat intestinal resection, insurance 
disenrollment, or end of study data. We summarized the cohort at index resection, estimated the overall incidence of surgical 
recurrence (events/1,000 person-years) including 95% confidence interval (95% CI), and reported risk of surgical recurrence at 
1, 3, and 5 years postoperatively. We analyzed a sub-cohort with ≥15 months of follow-up reporting frequency of colonoscopy 
in the 6-15 months postoperatively and evaluated the postoperative treatment practices in the 0-90-day postoperative period 
(prophylactic) and 91-365-day period (on-demand) for a sub-cohort of patients with ≥12 months of follow-up. 
 
Results:  A total of 455 children with CD underwent an intestinal resection between 2007 and 2018 [median age was 16 years 
(IQR 14, 17); 45% female]. Incidence of surgical recurrence was 39/1,000 person-years (95% CI 28 - 52). Cumulative 
probability of surgical recurrence at 1, 3, and 5 years was 7%, 10%, and 13% respectively (Figure 1). A total of 293 patients 
had ≥15 months of postoperative follow-up, 70 (24%) underwent ≥1 colonoscopy between 6 and 15 months postoperatively. A 
total of 326 patients had ≥12 months of postoperative follow-up and all were prescribed ≥1 CD medication in the first 90 days 
postoperatively, while 42% received ≥1 additional CD medication on-demand. Table 1 summarizes postoperative medications 
stratified by time. 
 
Conclusion:  Among commercially insured children with CD undergoing intestinal resection, the risk of surgical recurrence 
was an increasing threat over time. Despite universal consensus for endoscopic surveillance, one-quarter of children underwent 
a colonoscopy within 15 months of resection. Importantly, despite universal utilization of postoperative prophylaxis, the 
variation in treatments utilized and need for additional therapy in the first year postoperatively indicate an urgent need for 
comparative effectiveness research to reduce recurrence. 
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97      PREVALENCE AND TREATMENT STRATEGIES FOR ANEMIA IN CHILDREN AND ADOLESCENTS 
HOSPITALIZED WITH INFLAMMATORY BOWEL DISEASE. Benjamin Dralle1, Amanda Jacobson-Kelly3, Josh 
Bricker2, Jennifer Smith4, Brendan Boyle5, Ross Maltz5, Hilary Michel5, Jennifer Dotson2,5  
1The Ohio State University College of Medicine, Columbus, OH; 2The Center for Innovation in Pediatric Practice, The 
Research Institute, Nationwide Children's Hospital, Columbus, OH; 3Division of Pediatric Hematology/Oncology/BMT, 
Nationwide Children's Hospital, Columbus, OH; 4Clinical Nutrition and Lactation, Nationwide Children's Hospital, Columbus, 
OH; 5Division of Pediatric Gastroenterology, Hepatology and Nutrition, Nationwide Children's Hospital, Columbus, OH  
 
Background:   Anemia is the most common extra-intestinal manifestation of inflammatory bowel disease (IBD) in children, 
leading to negative impacts on both health outcomes and quality of life. Iron deficiency anemia (IDA) is the most common 
cause of anemia in pediatric IBD, and intravenous (IV) iron infusions have emerged as a treatment option. The objective of this 
study was to evaluate the prevalence of anemia and the use and outcomes of various anemia treatment strategies, including IV 
iron infusions, in children and adolescents hospitalized with IBD. 
 
Methods:  A retrospective chart review was completed for all patients hospitalized with IBD at Nationwide Children’s 
Hospital (NCH) between January 2017 and December 2019. Demographic information was recorded at hospitalization. 
Laboratory values and types of iron treatments were recorded during hospitalization and 3, 6, and 12 months after 
hospitalization. Diagnoses were assigned using NCH’s anemia diagnostic schema (Figure 1), and treatments were compiled by 
diagnosis category. Resolution of disease was tracked during follow-up and assessed using a survival analysis approach, 
including Cox proportional hazard estimates. 
 
Results:  290 hospitalized patients were identified. Sixty-eight percent had Crohn disease, 48% were female, mean age was 
15.2 ± 3.8 years, 79% White, and 70% had private insurance. In total, 23% were diagnosed with IDA, 38% were anemic but 
lacked sufficient iron testing to determine the etiology of their anemia (Anemia Not Otherwise Specified, ANOS), and 4% had 
isolated iron deficiency (ID) without anemia. Patients with IDA, ANOS, and ID were treated with oral iron with similar 
frequencies (35%, 33%, and 33%, respectively), while IV iron was used more with IDA (33%) than ANOS (6%) and ID (8%), 
p=0.002 (Table 1). Those with either ANOS or ID were also more likely to receive no treatment compared to those with IDA 
(p<0.001). Patients with shorter IBD disease duration were more likely to be treated with IV iron (p<0.001). No statistically 
significant differences were found between treatment groups (IV, oral, and both) in the overall percentage of patients whose 
condition resolved within 1 year (23%, 38%, and 24%, respectively). Furthermore, Cox proportional hazard models indicated 
no significant differences between treatment strategies in terms of the time to resolution of each condition. 
Conclusions:  Among hospitalized IBD patients at our center, 23% had IDA and 38% had ANOS. Treatment strategies varied 
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for all conditions, and treatment with IV iron was uncommon with <35% of patients receiving this therapy. In this cohort, oral 
iron alone, a combination of oral and IV iron, and IV iron alone had similar efficacy when evaluating the resolution of disease 
within 1 year after hospitalization. A survival analysis approach did not identify a superior treatment option in terms of the 
time to resolution of the disease. Future prospective studies are needed to compare the various treatment options from the 
patient/family perspective while incorporating the costs associated with IV iron infusions. 
 

 
 

 
 
98      POINT-OF-CARE INTESTINAL ULTRASOUND AS A NOVEL, NON-INVASIVE BIOMARKER TO MONITOR 
TREATMENT RESPONSE TO BIOLOGIC THERAPY INDUCTION IN CHILDREN WITH INFLAMMATORY BOWEL 
DISEASE. Michael Dolinger1, Elizabeth Spencer1, Nanci Pittman1, Maia Kayal2, Marla Dubinsky1  
1Pediatric Gastroenterology, Icahn School of Medicine at Mount Sinai Department of Pediatrics, New York, NY; 2Medicine, 
Icahn School of Medicine at Mount Sinai, New York, NY  
 
Background:  Tight control inflammatory bowel disease (IBD) monitoring relies on objective, non-invasive biomarkers to 
accurately monitor inflammation. Point-of-care transabdominal intestinal ultrasound (IUS) is a more accurate measure of 
disease activity and more responsive to treatment than traditional serum and fecal biomarkers. 
 
Aim:  To apply a new international consensus definition of IUS response to a cohort of Pediatric IBD patients undergoing 
biologic induction therapy. 
 
Methods:  Children with IBD initiating a new biologic therapy were prospectively enrolled. IUS was performed during a 
routine clinic visit by a trained GI MD prior to therapy (T0) and post-induction at week 8 (T1). IUS parameters, clinical 
activity indices (wPCDAI for Crohn’s disease (CD) and PUCAI for ulcerative colitis (UC)), and traditional biomarkers were 
collected at both time points. Primary outcome was the frequency of IUS response, newly defined by the international bowel 
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ultrasound group as either: a decrease in bowel wall thickness (BWT) of 25% or >2 millimeter (mm) or >1mm and reduction of 
1 point in bowel wall hyperemia (BWH) based on a modified Limberg score (CDS0 (normal) vs CDS1-3) for color Doppler 
signal intensity of the most severely inflamed bowel segment. Secondary outcomes included the frequency of the 3 IUS 
response criteria met, IUS remission at T1 defined as a normal BWT (< 3mm) and CDS0, and correlation between clinical 
activity, C-reactive protein (CRP) and fecal calprotectin (FC) and IUS activity. Descriptive statistics were reported as median 
[interquartile range [IQR]] unless otherwise stated. Categorical and continuous variables were analyzed using Mcnemar test 
and Wilcoxon signed-rank test, respectively. Correlation analysis was performed using the Pearson correlation coefficient. 
 
Results:  A total of 17 children, 13 CD and 4 UC, were analyzed. Eight (47%) were treated with infliximab, 7 (41%) 
ustekinumab, 1 (6%) adalimumab and 1 (6%) vedolizumab (Table 1). IUS response was seen in 8 (62%) with CD and 4 
(100%) with UC. The most common response criteria met was a 25% decrease in BWT in 10 (83%), a decrease in BWT by > 1 
mm and 1 point on CDS in 9 (75%), and > 2 mm decrease in BWT in 6 (50%), with 5 (42%) meeting all 3 definitions of IUS 
response. IUS remission at T1 was seen 3 (23%) CD and 1 (25%) UC (Figure 1). BWT decreased from 5.0 [3.9-5.6] mm at T0 
to 2.9 [2.4-4.4] mm at T1 (p<0.001). 14/17 with abnormal BWT had BWH at T0 and 100% improved with 9 (53%) having a 
CDS0 at T1. All were in clinical remission and 14 (82%) had a normal CRP at T1. CRP decreased from 4 [1-17] mg/L at T0 to 
0.5 [0.2-2.6] mg/L at T1 (p=0.02). There was no correlation between change in CRP and change in BWT (R=-0.14, p=0.58). 
Persistent disease activity on IUS was found in 7 (53%) CD patients who were in clinical remission with a normal CRP and 2 
(50%) UC patients who were in clinical remission with a normal CRP and FC at T1. 
 
Conclusions:  This is the first study to use a consensus definition of IUS response to monitor treatment response to biologic 
induction therapy demonstrating that IUS is a more accurate measure of disease activity than traditional biomarkers in children 
with IBD. Future studies are needed to determine if persistent post-induction IUS activity is predictive of long-term outcomes. 
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100     MILD COVID-19 DISEASE AMONG CHILDREN WITH INFLAMMATORY BOWEL DISEASE: AN UPDATE 
FROM THE SECURE-IBD REGISTRY. Erica Brenner5, Xian Zhang1, Frank Ruemmele2, Dan Turner3, Manasi Agrawal4, 
Ryan Ungaro4, Jean-Frederic Colombel4, Michael Kappelman5  
1Gastroenterology, University of North Carolina at Chapel Hill School of Medicine, Chapel Hill, NC; 2Hôpital Necker Enfants 
Malades, Paris, France; 3Shaare Zedek Medical Center, Jerusalem, Jerusalem, Israel; 4Icahn School of Medicine at Mount 
Sinai, New York, NY; 5Pediatric Gastroenterology, University of North Carolina at Chapel Hill School of Medicine, Chapel 
Hill, NC  
 
Background:   Children who develop coronavirus disease 2019 (COVID-19) tend to have a mild disease course, although a 
small percentage develop more severe disease and/or multi-organ inflammatory syndrome. Children with inflammatory bowel 
diseases (IBD) are often treated with immune suppressive medications that may increase their risk of complications from 
infection. We describe the disease course of COVID-19 in children with IBD based on updated data from the SECURE-IBD 
database. 
 
Methods:  The Surveillance Epidemiology of Coronavirus Under Research Exclusion for Inflammatory Bowel Disease 
(SECURE-IBD) was created in March 2020 to monitor outcomes of COVID-19 occurring in IBD patients and includes cases 
from the parallel Paediatric IBD Porto group of the European Society for Paediatric Gastroenterology Hepatology and 
Nutrition (ESPGHAN). We included all subjects ≤18 years of age from the SECURE-IBD database through May 18th, 2021. 
We used descriptive statistics to summarize the demographic and disease characteristics of the study population, both overall 
and stratified by hospitalization status (hospitalized versus outpatient only), and performed bivariate comparisons. We 
performed a post-hoc logistic regression analysis evaluating the association of sulfasalazine/mesalamine use and 
hospitalization while adjusting for disease activity. 
 
Results:  We collected 540 COVID-19 cases in pediatric IBD patients from 35 countries. The most common IBD treatment 
was TNF antagonist monotherapy (48%), followed by sulfasalazine/mesalamine (21%). Most patients (86%) had no 
comorbidities other than IBD. There were no deaths in the study population, and 14 children (4%) were hospitalized, of whom 
only two (0.4%) required mechanical ventilation. Both children requiring mechanical ventilation were on mesalamine, had 
ulcerative colitis, and were 6 and 7 years old, respectively. Factors associated with hospitalization included comorbid 
conditions other than IBD (35% hospitalized vs 13% not; p value <0.01), moderate/severe IBD disease activity (57% vs 14%; p 
value <0.01 overall), gastrointestinal symptoms (65% vs 16%, p value <0.01), Hispanic ethnicity (30% vs 14%; p value 0.03), 
sulfasalazine/mesalamine use (39% vs 21%; p value 0.03), and steroid use (26% vs 6%, p value <0.01). TNF antagonist 
monotherapy was associated with a decreased likelihood of hospitalization (22% vs 49%; p value 0.01) (Table). 
Sulfasalazine/mesalamine use was not a significant a risk factor after adjusting for disease activity (aOR 2.19, 95% confidence 
interval 0.86-5.55). 
 
Discussion:  In this updated and expanded analysis of an international COVID-19 reporting registry, we observed that children 
with IBD have a relatively low risk of severe COVID-19, even while receiving immune suppressive IBD treatments. These 
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findings may reassure families of children with IBD and inform decisions regarding return to school and activity. 
 

 
 
 
105     EPIDEMIOLOGY OF MUSCULOSKELETAL MANIFESTATIONS IN PAEDIATRIC INFLAMMATORY 
BOWEL DISEASE: A SYSTEMATIC REVIEW. Aaisham Ali1, Melanie Schmidt2, David Piskin2, Eileen Crowley1,3, Roberta 
Berard1,4  
1Western University Schulich School of Medicine & Dentistry, London, ON, Canada; 2Lawson Health Research Institute, 
London, ON, Canada; 3Paediatrics, Division of Paediatric Gastroenterology, London Health Sciences Centre Children's 
Hospital, London, ON, Canada; 4Paediatrics, Division of Paediatric Rheumatology, London Health Sciences Centre Children's 
Hospital, London, ON, Canada  
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Background/Purpose:   Paediatric inflammatory bowel disease (p-IBD) is a chronic and relapsing gastrointestinal disorder of 
childhood with associated long-term morbidity. Several extraintestinal manifestations (EIMs) are described, the most common 
being joint pain and/or inflammation. In 1986, Passo et al. were the first to describe the association of arthritis in p-IBD  
patients. In this retrospective study, arthritis was described in 9% of children with ulcerative colitis (UC) and in 15.5% of 
children with Crohn’s disease (CD). Arthralgia was more common than arthritis, occurring in 32% of patients with UC and 
22% with CD. Data on the epidemiology, patient and disease factors associated with the development of, treatments required 
for, and outcomes of p-IBD associated musculoskeletal (MSK) disease is lacking. Our study aims to summarize the literature 
on the epidemiology of MSK EIMs in p-IBD in the era of biologics. 
 
Methods:   A systematic review of the literature was performed. PubMed, Embase, Cochrane Library, Web of Science Core 
Collection, and CINAHL databases were searched with relevant keywords. English studies published from January 1, 2000 to 
December 21, 2020 were included. In total, 3893 papers were identified and screening was performed by two independent 
reviewers (AA, MS; Figure 1). Conflicts were resolved by a third reviewer (EC or RB). Study and population characteristics 
were recorded. The primary outcomes of interest were MSK symptoms at presentation and their course, method of diagnosis 
and definitions used for MSK EIMs. Risk of bias assessment was performed using the JBI Prevalence Study Critical Appraisal 
Tool. 
 
Results:  Thirteen studies were included for full review, which were primarily single-centre observational studies with 
retrospective or cross-sectional design. The method of diagnosis for MSK EIMs varied across the studies, with only 4 studies 
stating the involvement of a rheumatologist in diagnosis. The definitions also varied, with MSK EIMs such as peripheral 
arthritis, axial arthritis, enthesopathy, myalgia, and arthralgia included. Only 6 studies focused on MSK EIMs as their primary 
outcome, while the remainder reported on all p-IBD associated EIMs. There was a wide range in the prevalence of MSK EIMs 
from 3.7-34.8% (Figure 2a, 2b). Four studies reported on the therapeutic response of MSK EIMs to pharmacotherapy, and only 
3 of those reported on biologic use. Risk of bias demonstrated heterogeneity in the quality of included studies. 
 
Conclusion:  This is the first systematic review of the literature for MSK EIMs in p-IBD. Analysis was limited due to 
variability in study design and data-reporting methods. Included studies reported prevalence of MSK EIMs, but the 
ascertainment of MSK EIMs, both method and definition varied with a clear lack in standardization. Our study demonstrates 
the need for research to capture the presentation, diagnosis, management, and morbidity associated with MSK EIMs in p-IBD. 
 

 
 
PRISMA flowchart for study inclusion 
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Reported prevalence rates for MSK EIMs 
 
 
106     WHEN DO ADOLESCENTS WITH INFLAMMATORY BOWEL DISEASE REPORT INDEPENDENCE WITH 
INFUSION BASED BIOLOGIC THERAPY APPOINTMENT TASKS? Bonnie Crume1, Laurie Fishman2,3  
1Boston Children's Hospital, Boston, MA; 2Division of Gastroenterology, Boston Children's Hospital, Boston, MA; 3Harvard 
Medical School, Boston, MA  
 
Background:   Adolescents with inflammatory bowel disease (IBD) are in vulnerable positions for lapses in care as they 
transition from pediatric to adult practices. As biologic agents become a mainstay of treatment for these patients, it is important 
to ensure that responsibility for tasks related to scheduling, remembering, and transporting to infusion appointments for 
intravenous biologics are mastered prior to transition. This ensures preservation of therapy and disease control. 
 
Objective:  Our objective was to evaluate the reported ideal and actual ages at which adolescent patients with IBD attain 
responsibility for tasks related to biologic infusion appointments. 
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Methods:  We surveyed adolescents with IBD aged 13-22 receiving infusion based biologic therapy (infliximab or 
vedolizumab) at outpatient infusion center visits at Boston Children’s Hospital from February to May 2021. The questionnaire 
asked the ideal and actual ages that patients take responsibility for scheduling their infusion appointments, remembering their 
infusion appointments, and transporting to their infusion appointments. 
 
Results:  We received 168 completed survey questionnaires. Of patients 18 years and older, 45% were not independently 
scheduling their own appointments, 21% were not keeping track of their own appointments, and 46% were not getting to their 
appointments independently (please see chart below for percentage of adolescents achieving appointment tasks independently 
by age). Patients reported ideally scheduling appointments on their own by a mean age of 17.8 years, keeping track of 
appointments by 17.6 years, and getting to appointments by 18.3 years. The ideal age reported by patients who were 
completing appointment related tasks independently was younger than those who were not yet completing those tasks. 
 
Conclusions:  Adolescent patients with IBD ideally should take full responsibility for biologic infusion related tasks prior to 
the age of 18 years, as this is the natural age that many transition out of the homes of their parents/guardians. Our study 
demonstrated that the majority of 18 year-olds are not yet independent with scheduling, although nearly 80% are keeping track 
of their appointment dates. In our study population, independence across all tasks was not achieved until the age of 22 years. 
Therefore, we found that it would be prudent to encourage patients in their late teens to begin mastering these tasks to achieve 
earlier self-sufficiency. 
 

 
 
Percentage of adolescents achieving appointment tasks independently by age. 
 
 
107     PROTOCOL FOR THE USE OF URINE METABOLOMICS TO DIFFERENTIATE PEDIATRIC ULCERATIVE 
COLITIS FROM CROHN'S DISEASE - THE NEAT STUDY (DIAGNOSING GASTROINTESTINAL DISEASES 
THROUGH URINE). Kanishtrayen Baskaran1, Meera Shanmuganathan2, Mai Yamamoto2, Philip Britz-McKibbin2, Nikhil 
Pai1,3, Lara Hart1  
1Pediatric Gastroenterology, McMaster University, Hamilton, ON, Canada; 2Chemistry, McMaster University Faculty of 
Science, Hamilton, ON, Canada; 3Farncombe Family Digestive Health Research Institute, McMaster University, Hamilton, 
ON, Canada  
 
Introduction/Background:  Diagnosis and differentiation between Crohn’s disease (CD), ulcerative colitis (UC) and 
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 often more pronounced in children. In the case of 

JPGN 73, Supplement 1, November 2021 S77

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



pediatric CD and UC, up to 13% of cases are diagnosed as inflammatory bowel disease unclassified (IBD-U). 
Our group recently reported impressive pilot data showing that a one-time urine sample analyzed for metabolomic profiling 
may accurately differentiate between pediatric CD and UC (n=30; AUC=0.96) (Figure 1). Higher urinary excretion of indoxyl 
sulfate, hydroxyindoxyl sulfate and phenylacetylglutamine, and lower urinary excretion of threonine, serine and kynurenine 
were detected in patients with CD, compared to patients with UC. In the proposed study, our objective is to validate the urine 
metabolomics signatures unique to pediatric IBD compared against a control group of functional gastrointestinal disorders. 
 
Methods:  The NEAT study (diagNosing gastrointEstinal diseAses Through urine) is a case-control study that will assess the 
role of urine metabolomics in the diagnosis of CD and UC. This study will enroll children <18 years old from McMaster 
Children’s Hospital (Hamilton, Canada) with a pre-existing [PN1] diagnosis of CD (n=50), UC (n=50), and irritable bowel 
syndrome or functional abdominal pain (n=50; control group). Participants will provide a single, morning urine sample which 
will be compounded with sodium azide and analyzed by multisegment injection capillary electrophoresis-mass spectrometry 
(MSI-CE-MS). 
 
Outcomes:  Our primary outcomes are to determine whether urine metabolomics signatures can differentiate: 1) UC versus 
CD, and 2) IBD versus non-IBD controls. Our secondary outcomes are to determine whether urine metabolomics signatures 
can differentiate: 1) active versus quiescent IBD, 2) duration of disease (>1 year versus <1 year), and 3) patients’ IBD therapy 
(as a marker of medication adherence). Descriptive statistics will be used to report demographic data and patient variables. 
Urine metabolomics profiles will be analyzed using novel techniques and statistical approaches previously developed by the 
Britz-McKibbin lab. 
 
Conclusion:  This will be the first study to assess the role of urine metabolomics in the diagnosis of pediatric CD and UC. 
Results may offer a simple, non-invasive method for diagnosing IBD and clarifying disease phenotype. This rapid, cost-
effective assay may ultimately complement existing diagnostic tools to improve clinical confidence in the diagnosis, and 
differentiation of IBD from functional gastrointestinal disorders. 
 

 
 
Receiver operating characteristic curves are depicted for urinary serine:hydroxyindoxyl sulfate and urinary serine:indoxyl 
sulfate, two top-ranked ratiometric urinary biomarkers with strong discrimination for Crohn’s disease and ulcerative colitis 
(n=30; previously reported). 
Legend: AUC = area under the curve; CD = Crohn’s disease; UC = ulcerative colitis 
 
 
108     IMPACT OF COVID19 EPIDEMIC AND PUBLIC HEALTH RESPONSE ON PEDIATRIC IBD 
PRESENTATION IN SELECTED NYC INSTITUTIONS. Kenny Castro1, Alexa Goldfarb3, Chika Oragui4, Agata Mann4, 
Jon Dooley4, Vivian Tang4, Janet Rosenbaum2, Thomas Wallach1  
1Pediatrics, SUNY Downstate Health Sciences University, Brooklyn, NY; 2Epidemiology, SUNY Downstate Health Sciences 
University, Brooklyn, NY; 3Pediatrics, New York University, New York, NY; 4Pediatrics, Maimonides Medical Center, 
Brooklyn, NY  
 
Background:  COVID-19 has presented the global medical establishment with innumerable problems in the last year. The 
disease has a varied presentation, including severe pneumonia, acute respiratory distress syndrome, flu-like symptoms, 
gastrointestinal disease, and multiorgan failure. Concerning for the field of pediatric gastroenterology is the significant capacity 
of COVID-19 to generate an immune response which may increase risk of downstream autoimmune disease (Saad et al, 2020, 
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Ehrenfeld et al 2020). Recent case studies have noted new onset UC associated with recent COVID infection (Aydin et al 
2020). Interestingly, non-pharmaceutical interventions to prevent COVID-19 have massively decreased the incidence of 
infectious illnesses (Sullivan et al, 2020) which, if anything, would be expected to drive a decreased incidence of IBD. We 
have formed a consortium of New York City pediatric institutions aimed at characterizing this change, and here report early 
findings from three of our member institutions, SUNY Downstate Health Sciences University, Maimonides Medical Center, 
and New York University. 
 
Methods:  New IBD diagnoses were identified between 2013-2019, as well as new diagnoses documented between 3/2020 and 
3/2021. Data was examined using a direct comparison of new diagnostic rate 3/20-3/21 to mean diagnostic rate from 2013-
2019, as well as using a mixed effects epidemiologic model to assess significance of any change. 
 
Results:  An overall secular increase in IBD diagnostic rate of approximately 5% was noted, consistent with prior findings 
demonstrating increased incidence of IBD annually (Ye et al, 2020). Direct comparison with mean diagnostic rate over the 
preceding 7 years noted comparable IBD diagnostic rates in the pandemic year in comparison to pre-pandemic (50 new 
diagnoses vs. avg 43). Mixed effects modeling suggests a 1/3rd decrease in expected IBD diagnostic rate, although this did not 
meet the standard for significance. 
 
Discussion: Our initial results from three institutions suggest a maintenance of IBD diagnostic rates, despite surveillance data 
from NYC DOH demonstrating almost nonexistent pediatric influenza-like-illness and a significant decrease in overall 
pediatric gastroenterology visits. There are many possible confounding factors in this initial work, but this data is suggestive of 
a possible capacity for COVID19 (which per NYC records infected approximately 5% of the pediatric cohort in the city) to 
generate new onset IBD. Next steps will include expanding data collection to additional NYC institutions, subgroup analysis 
by disease type, gender, age of presentation, more detailed analysis of biomarkers, and analysis by borough given geographic 
variations in COVID19 infection density. 
 

 
 
109     GROWTH HORMONE USE IN PEDIATRIC INFLAMMATORY BOWEL DISEASE. Melissa Crisci2, Robert 
Baldassano2,3, Ronen Stein2,3, Jacquelyn Hatch-Stein1,3  
1Pediatric Endocrinology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Pediatric Gastroenterology, The 
Children's Hospital of Philadelphia, Philadelphia, PA; 3University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA  
 
Background:  Impaired linear growth is a known complication of pediatric inflammatory bowel disease (IBD), but the use of 
growth hormone (GH) in this population is not well-described. The aim of this study was to characterize a cohort of pediatric 
IBD patients who received growth hormone therapy at a single tertiary care center. 
 
Methods:  This was a retrospective chart review looking at patients ages 0-21 years seen at the Center for Pediatric 
Inflammatory Bowel Disease at the Children’s Hospital of Philadelphia between 2018-2021 and were prescribed GH by a 
pediatric endocrinologist. Records collected included baseline demographics, IBD phenotype, Pediatric Crohn’s Disease 
Activity Index (PCDAI), Pediatric Ulcerative Colitis Activity Index (PUCAI), weight z-score, height z-score, bone age, and  
details of GH therapy including testing for GH deficiency. Exclusion criteria included patients without endocrinology medical 
records and patients treated with GH for hypoglycemia, small for gestational age, SHOX mutation, Turner syndrome, or 
Noonan syndrome. 
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Results:  Twenty-eight patients were identified and 9 were excluded. Of the 19 patients included (16 male; 84.2%), 17 (89.5%) 
had a diagnosis of Crohn disease (CD) and 2 (10.5%) had indeterminate colitis (IC). One of the patients with CD was started 
on GH several months prior to the IBD diagnosis. The median age at GH initiation was 13.4 (IQR 10.5, 14.5) years. Among the 
patients who started GH after IBD diagnosis, the median PCDAI at initiation of GH therapy was 2.5 (IQR 0.0, 7.5), while the 
PUCAI scores for the two IC patients were 0.0 and 45.0. In total, 16/18 (88.9%) patients had quiescent disease based on 
PCDAI/PUCAI scores at the time of GH initiation. Mean (+SD) height z-score at GH initiation was -2.09 + 0.90. GH 
deficiency was diagnosed in 14/19 (73.7%) patients, while two (10.5%) had normal GH stimulation testing, and three (15.8%) 
did not undergo GH stimulation testing. 
 
Conclusions:  In this small cohort of pediatric IBD patients from a single tertiary care center, GH was predominately used in 
males with quiescent CD. The majority had a concurrent GH deficiency diagnosis. We are conducting further analysis to 
evaluate the efficacy of GH in this pediatric IBD cohort. 
 
 
110*     DIFFERENCES IN POLYGENIC RISK AMONG CHILDREN WITH VERY EARLY ONSET AND PEDIATRIC 
ONSET INFLAMMATORY BOWEL DISEASE. Maire Conrad1, Noor Dawany2, James Evans3, Michael Xie2, Hakon 
Hakonarson5, Robert Baldassano1, Marcella Devoto4, Judith Kelsen1  
1Pediatric GI, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Department of Biomedical and Health Informatics, 
The Children's Hospital of Philadelphia, Philadelphia, PA; 3Spark Therapeutics Inc, Philadelphia, PA; 4Istituto di Ricerca 
Genetica e Biomedica Consiglio Nazionale delle Ricerche, Monserrato, Sardegna, Italy; 5Center for Applied Genomics, The 
Children's Hospital of Philadelphia, Philadelphia, PA  
 
Inflammatory bowel disease in children age 2-6 years (early childhood IBD; EC-IBD), a subgroup of very early onset 
inflammatory bowel disease, has a different phenotype and disease course as compared to infantile and older onset pediatric 
IBD, including a predominantly pancolonic disease location that is less responsive to conventional therapies.1 We hypothesize 
that the genomic contribution to EC-IBD is largely distinct from infantile IBD, a cohort known to be enriched with causative 
monogenic defects, and polygenic pediatric IBD. We aimed to characterize the effects of known IBD risk loci using generated 
single nucleotide polymorphism (SNP) array data and compare the polygenic risk scores between the different age groups as 
well as with healthy controls (HC). 
 
Methods:  SNP genotyping was performed in children with IBD using 4 arrays: the Illumina Infinium Global Screening Array, 
550/610, Immunochip, and OmniExpress arrays. Genotype data quality control, correction for population stratification, and 
association analysis were performed. Ancestry was estimated with KING using samples from the 1000 Genomes Project as 
reference and subsequent analyses were limited to European ancestry only due to the small sample sizes of the other ancestry 
groups. A case to control ratio was maintained at 1:1.3 across all chips. The polygenic risk score (PRS) software PRSice 
(version 2.3.5) was used to calculate the polygenic scores as the sum of trait associated alleles across the known IBD risk loci, 
weighted by the effect sizes estimated by the IBD GWAS by Liu et al.2 A regression analysis was performed to test for 
association and evaluate the fit of the PRS in infantile, EC- and older-onset pediatric (>10 years) IBD using the same set of 
healthy controls. Array chip type was included as a covariate. Performance of the PRS was evaluated using the predictive r2 
values of the logistic regression. Whole exome sequencing was performed on subjects with infantile IBD and EC-IBD and their 
parents. 
 
Results:  2,567 arrays passed all filtering and quality control steps including 311 from EC-IBD, 98 from infantile IBD, 638 
from pediatric onset IBD and 1520 healthy controls, obtained from publicly available data. The highest PRS r2was in the older 
onset IBD subjects (r2 = 0.19) as compared to healthy controls, indicating that the model is a better fit for older IBD patients. 
Infantile IBD and EC-IBD had r2 values of 0.01 and 0.09, respectively. As infantile IBD is most associated with monogenic 
causes of IBD, WES identified 8 monogenic defects in infantile IBD, including CYBB (n=2), IL2R, XIAP (n=2), IL10RA, MVK, 
and STXBP3, and none in the EC-IBD cohort. 
 
Conclusion:  Pediatric patients of all ages with IBD have a higher polygenic risk than healthy controls. The highest risk is in 
the patients with the latest onset, but despite the detection of monogenic defects in infantile IBD, there is possibly some 
polygenic influence on IBD susceptibility even in the youngest patients. 
 
1. Kelsen JR, Conrad MA, Dawany N, et al. The Unique Disease Course of Children with Very Early onset-Inflammatory 
Bowel Disease. Inflamm Bowel Dis 2020;26:909-18. 
2. Liu JZ, van Sommeren S, Huang H, et al. Association analyses identify 38 susceptibility loci for inflammatory bowel disease 
and highlight shared genetic risk across populations. Nat Genet 2015;47:979-86. 
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113     OPTIMIZATION OF WHOLE EXOME SEQUENCING IN THE EVALUATION OF VERY EARLY ONSET 
INFLAMMATORY BOWEL DISEASE. Brooke Boyer1, Noor Dawany1, Megan Canavan1, Trusha Patel1, Maire Conrad1, 
Michael Dougherty2, Judith Kelsen1  
1Gastroenterology, Hepatology and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Pediatric 
Gastroenterology, Prisma Health, Greenville, SC  
 
Background:  Very early onset inflammatory bowel disease (VEO-IBD), diagnosed in children <6 years of age, while 
heterogenous, includes a subset of children with a more severe and refractory disease course. The identification of causative 
monogenic defects in some of these cases have resulted in curative treatments. Though advances in technology have allowed 
for continued discovery of causative genes, the nuances and inherent limitations of each modality are such that they are best 
performed and analyzed within the framework of a multidisciplinary team. We aimed to review the use of a multidisciplinary 
approach in analyzing copy number variations (CNVs) generated from whole exome sequencing (WES) performed in children 
with VEO-IBD where clinical suspicion together with a robust bioinformatics pipeline identified causative defects although 
initial results were unrevealing. 
 
Methods:  We analyzed 2,018 exomes including 790 patients with VEO-IBD and their parents sequenced using 6 Agilent 
platforms (SureSelect All Exon V4, V5 and V6 and Clinical Research Exome V1, V2 and V3). Novel and rare (MAF <0.01) 
likely deleterious (CADD score ≥10) missense and loss of function mutations within 101 previously published genes associated 
with VEO-IBD were selected for further analysis. Sequenced data were assembled and aligned to the GRCh37/hg19 reference 
human genome using BWA and CNV analysis was performed using GATK’s GermlineCNVCaller and annotated using 
SnpEff. Quality control (QC) filters were applied to exclude common CNVs found in >1% of the cohort and those with a phred 
quality score <20, corresponding to 99% accuracy. Deletions that passed QC criteria were manually inspected. 
 
Results:  We identified 13 deletions in VEO-IBD genes that passed QC filters. Examples include a 4 week old baby girl who 
presented with fever, diarrhea and failure to thrive, requiring TPN, and then gastrostomy tube placement. Her initial disease 
course was complicated by development of DIC, AKI/ATN, and what was thought to be at the time medical NEC. Given her 
severe presentation WES was completed without identification of a causal defect. By 1 year of age she developed perianal 
disease with rectolabial fistula formation as well as severe mucosal disease on endoscopic assessment, gingival hypertrophy, 
and transfusion dependency. She was also hypoalbuminemic and had marked elevation of inflammatory markers. In addition to 
intestinal disease, she had cerebellar atrophy, hypotonia, and developmental delay. Infliximab was initiated with limited 
response and stopped following anaphylactic reaction in the setting of anti-TNF antibody formation. Despite transitioning to 
adalimumab, she continued to have a refractory course. Immunologic evaluation was largely unrevealing with the exception of 
elevated CXCL9, consistent with an autoinflammatory phenotype. Ruxolitinib, a selective JAK1/2 inhibitor, was started as 
dual therapy with adalimumab, with marked improvement. Due to her early age of onset with severe disease presentation, WES 
was re-evaluated using CNV analysis. CNV analysis revealed a homozygous deletion of exon 3 in IL-10RB, inherited from 
both parents, who were heterozygous carriers. Functional studies confirmed her diagnosis and she was referred for marrow 
transplant (BMT) as curative therapy. A second case involves a baby boy who presented at 3 weeks of age with bloody 
diarrhea and was found to have gastric, duodenal and pancolonic disease on endoscopic assessment. His disease course was 
complicated by growth failure with period of TPN dependence, stricturing disease (duodenal, rectal), perianal disease with 
fistula formation, and recurrent skin and intestinal abscesses. He ultimately underwent colectomy; however, he continued to 
have refractory disease unresponsive to medical therapy. Initial WES analysis was uninformative, however, due to clinical 
suspicion for monogenic disease, CNV analysis was performed, and a de novo whole gene deletion in XIAP was identified. He 
has since undergone BMT and has remained in remission since that time. 
 
Discussion:  Advances in technology, paired with heightened recognition of disease phenotypes unique to VEO-IBD have 
improved and enhanced the discovery of causative genes. There are inherent limitations to each modality, however integrating 
a multidiscipline analysis and bioinformatic pipeline can improve detection of monogentic defects. The examples described 
above in two patients with monogenic defects, IL-10RB and XIAP, were identified by performing CNV analysis in WES. While 
WES pipelines are designed to focus on single nucleotide polymorphisms and small insertions/deletion, without CNV analysis, 
these mutations would not have been identified and curative therapy with BMT would not have been an option. 
 
 
114     IMPROVING TRANSITION SERVICE DELIVERY TO ADOLESCENTS AND YOUNG ADULTS WITH 
INFLAMMATORY BOWEL DISEASE AT AN ACADEMIC MEDICAL CENTER. Laura Bauman, Amy Hemperly, Lillian 
Choi, Elizabeth Yu, Nidhi Goyal, Soma Kumar, Daniela Castano, David Polk, Jeannie Huang  
Pediatric Gastroenterology, Hepatology, and Nutrition, University of California San Diego, La Jolla, CA  
 
Problem:  Adolescents and young adults with inflammatory bowel disease (AYA-IBD) must learn how to independently 
manage their disease and how to communicate effectively with their health care team in order to prepare for the transfer from 
pediatric to adult health care. This process of transition takes time and requires investment from both providers and patients. 
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Despite the recognition of the need for transition services by adolescents and young adults with chronic disease by multiple 
agencies, there remain notable deficits in transition service delivery in AYA-IBD. 
 
We previously demonstrated effective delivery of transition services to AYA-IBD via an electronic health record (EHR) 
activity for cognitively normal AYA-IBD >= 12y at our specialized IBD clinic. This includes annual performance of a 
transition assessment, skills practicum, goal-setting based on assessment and practicum performance and through shared 
decision-making, and delivery of resources along with a medical summary document reviewing a given patient’s medical 
history and care since diagnosis. However, the majority of AYA-IBD patients (~85%) at our urban academic medical center 
are evaluated at general gastroenterology (GI) clinics outside of the IBD center. Baseline data demonstrated that 15% of 
eligible AYA-IBD patients were receiving transition services on a weekly basis. We thus embarked on a quality improvement 
(QI) initiative to improve delivery of transition services to AYA-IBD across all clinic types (IBD and general GI). Our smart 
aim was to improve weekly rates of AYA-IBD transition service delivery from 15% to 80% over 1 year (May 2020-May 
2021). 
 
Methods:  Using process mapping and failure mode and effects analysis, we determined our key drivers and interventions and 
constructed a key driver diagram (Fig 1). Identified interventions included: improving provider awareness regarding the 
importance of transition and status of transition service delivery via monthly presentations; ensuring sufficient time and 
compensation for performance of transition services (doubling visit time and wRVUs); notifying providers of AYA-IBD 
needing services and upcoming transition-delivery opportunities (clinic visits); and increasing staff support. 
 
Our primary outcome was % eligible AYA-IBD who received transition services per week. We used Microsoft Excel and QI 
Macros to develop statistical process control charts to examine changes in measures over time. We used established rules for 
interpretation of control charts. The centerline and control limits were revised when an intervention was associated with special 
cause variation, as defined by 8 consecutive points above or below the mean. 
 
Results:  Of the 509 IBD patients seen at our institution, 426 patients qualify for transition services. 64% are white, 27% 
Hispanic, 57% male. 71% have Crohns disease, 22% ulcerative colitis, and 7% IBD-undetermined. Over the year-long QI 
project, we achieved 3 statistical process control chart shifts associated with our interventions and increased weekly transition 
service delivery from 15% to >90% (Fig 2). Our final shift was sustained for 12 weeks. 
 
Conclusions:  Using QI methodology, we increased transition-service delivery from 15% to >90% within 9 months and 
sustained this change for 3 months. The most substantial improvements occurred after standardizing provision of adequate visit 
time, providing clinical reminders, and increasing staff support. This project shows that with appropriate systemic supports, the 
routine delivery of a comprehensive EHR medical transition activity can be a feasible goal for academic medical centers caring 
for AYA-IBD. 
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115     IMPACT OF "AGING OUT" HEALTH INSURANCE POLICIES ON ADOLESCENT AND YOUNG ADULT 
HOSPITAL ADMISSIONS IN CALIFORNIA, 2008-2018. Laura Bauman1, Thomas Tjoa2, Susan Huang3, Jeannie Huang1  
1Pediatric Gastroenterology, Hepatology, and Nutrition, University of California San Diego, La Jolla, CA; 2Genetic 
Epidemiology Research Institute, UCI Health, Orange, CA; 3Division of Infectious Diseases, Department of Medicine, UCI 
Health, Orange, CA  
 
Background:  Pediatric patients with chronic diseases are often forced to transition from pediatric to adult providers when 
insurance “aging out” policies no longer reimburse pediatric care (i.e., 18y for standard private insurance; 21y for dependent 
Medicaid and California Children’s Services (CCS, government healthcare insurance) when services terminate; and 26y for 
private insurances with extended parent policy coverage). We examined the temporal impact of “aging out” on hospital 
admission rates as a measure of inadequacy of transition among adolescents and young adults (AYA). 
 
Methods:  This retrospective cohort study of AYA aged 15-30y hospitalized in California (CA) from January 1, 2008-
December 31, 2018 uses a CA deidentified dataset based on mandatory reporting of CA hospitalizations regardless of 
insurance status. Unique patient identifiers allow tracking of a patient’s hospitalizations across facilities. We evaluated age at 
admission, gender, race, ethnicity, hospital length of stay (LOS), insurance type (Medicare, Medicaid, private insurance, 
indigent insurance, CCS, and self-pay), and primary ICD-9 and 10 diagnosis codes. We excluded admissions in which 
pregnancy or psychiatric disease was the primary diagnosis, LOS >365 days, or in which the patient died. We assumed that the 
AYA population was stable in CA across the years examined. Admission rates were calculated per 100,000 same-aged persons 
in CA. We compared admission rates of each age cohort to the prior age cohort (e.g. admission rates in 16y to those in 15y) as 
year-to-year incremental changes (Y2YICs) over 15-30y (Fig. 1). 
 
Results:  Over the study period, 1,171,585 admissions and 140,768 readmissions occurred among AYA aged 15-30y. The top 
primary diagnostic groups (%) were: 1) digestive system diseases and disorders (gastrointestinal) (18%), 2) musculoskeletal 
system and connective tissue disorders (12%) and 3) hepatobiliary system and pancreas diseases and disorders (10%). Fig. 1 
depicts Y2YICs by age and by insurance type. Positive amplitude measures indicate a higher admission rate compared to the 
prior year. Fig. 1 demonstrates insurance transitions at the predicted ages of 21y and 26y, involving concomitant increased 
admissions for self-pay and indigent care alongside decreased admissions for Medicaid and CCS at 21y, and increased 
admissions for Medicaid and decreased admissions for private insurers at 26y. Overall, for all insurance types (Fig. 1), 
increased admission rates (positive Y2YICs) were noted for the ages of 18-20y with some evidence of rebound admissions 
(and presumed worsened health status) following the forced transition from pediatric-to-adult care at 18y. Fig. 2 depicts 
Y2YICs by age and insurance among gastrointestinal (Fig. 2A), and specifically inflammatory bowel disease (IBD: Crohns and 
ulcerative colitis, Figure 2B), admissions. Y2YIC gastrointestinal admission rates (Fig. 2A) were increased over 18-26y 
(greatest 18-20y) over all insurance types, with evidence of rebound admissions at or within 1-2y of known transfer of care 
events (18y, 21y, 26y) among AYA with IBD (Fig. 2B). 
 
Conclusions:  We show that overall Y2YICs in admission rates increased following insurance policy-mandated transfer of care 
events from pediatric to adult services. This was limited to 18-21y for all-cause admissions, but increased to 18-26y for 
gastrointestinal admissions, and was observed with rebound phenomena in patients with IBD at each insurance-dictated 
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transfer of care event. Insurance institutions may need to reconsider age-based transfer of care mandates in order to avoid 
negative consequences on health among vulnerable AYA. Further study is needed to understand contributors to these observed 
hospital admission rate increases, including readiness to transition, health status, and medical non-compliance. 
 

 
 

 
 
 
116     SPECTRUM AND TREND OF PEDIATRIC INFLAMMATORY BOWEL DISEASE: A TWO DECADE 
EXPERIENCE FROM NORTH INDIA. Shivani Deswal, MOHIT VOHRA, Sailen Bana, Dr. Neelam Mohan  
Department of Pediatric Gastroenterology, Medanta The Medicity, Gurgaon, Haryana, India  
 
Background:  Pediatric inflammatory bowel disease (IBD) has been known to be a disease predominant in the west. There is 
scarcity of data on pediatric IBD (P-IBD) from North India. The objective of our study was to analyse the clinical spectrum of 
P-IBD in North India.  
 
Methods:  The prospectively collected data of 126 children (<18 years old) diagnosed as IBD from January 1999 to December 
2019 was entered in a predesigned proforma .It was was systematically entered in a MS Excel spreadsheet and analyzed using 
SPSS version 21.0. Ulcerative colitis (UC) and Crohn’s disease (CD) descriptive phenotypes were revised according to the 
Paris classification.  

JPGN 73, Supplement 1, November 2021 S84

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
Results:  Of 126 children, UC was diagnosed in 76 (60.3%), CD in 44 (34.9 %) and IBD – unclassified (IBD-U) in 6 (4.76 %) 
patients. The mean age at diagnosis was 11.3 years; 38.8 % were <10 years with the male: female ratio of 1.6:1. Sixteen 
children (12.7%) had very early onset IBD (VEOBD) .Overall, the median time to diagnosis in IBD was 12 months (IQR: 3.25-
24) which was as high as 52.5 months (IQR : 11 - 98) in CD. Pancolitis with bleeding per rectum and ileocolonic involvement 
with pain abdomen were the commonest presentations in UC and CD respectively. Stricturing disease was seen in 27% of CD 
cases which was twice as much as reported in EUROKIDS data.. Relapses were seen in 46 % (35/76) of U.C and 23 % (10/4) 
of CD kids. Step- up treatment protocol was employed in them with use of biologicals in 12 % of cases. There was a 2.75 fold 
rise in the IBD cases in the last ten years (2010-20). There was reduction in time to diagnosis (21 months vs. 90 months; p – 
0.012) and empirical anti-tubercular therapy use (90 % vs. 5.8 %) in CD over two decades.  
 
Conclusion:  P-IBD is on the rise in North India. UC is more common than CD. There is a male predominance and more than 
one third are below 10 years of age. There is a significant delay in the time to diagnosis in CD. Pancolitis and ileocolonic 
disease are the commonest disease sites in UC and CD, respectively. Stricturing disease was seen in a quarter of children with 
CD. Relapses were seen in nearly half of our UC patients requiring immunotherapy /biologicals, use of which is safe in Indian 
children. 
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117     CORTICOSTEROID PRE-TREATMENT CAN BE USED TO DECREASE ANTI-DRUG ANTIBODIES IN 
PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL DISEASE BEING TREATED WITH INFLIXIMAB. 
Alexandra Falsey5, Diana Jo5, Helina Sirak1, Jane Yang2, Ian Leibowitz3,4,6, Diana Moya4, Suchitra Hourigan3,6, Eve May4  
1Medicine, The George Washington University School of Medicine and Health Sciences, District of Columbia, ; 2Laboratory 
Corporation of America, Burlington, NC; 3Gastroenterology, Pediatric Specialists of Virginia, Falls Church, VA; 4Pediatric 
Gastroenterology, Hepatology and Nutrition, Children's National Hospital, Washington, DC, 5Pediatrics, Inova Fairfax 
Hospital, Falls Church, VA; 6Pediatric Gastroenterology, Inova Fairfax Hospital, Falls Church, VA  
 
Background:  Tumor necrosis factor-α (TNFα) inhibitors, like infliximab (IFX), are common treatments for pediatric 
inflammatory bowel disease (IBD) and can effectively induce clinical remission. Loss of response is often associated with the 
development anti-drug antibodies (ADA) which accelerates drug clearance. While several strategies for reducing ADAs are 
noted in the adult literature, much less has been described in pediatric patients. A recent pediatric study proposed use of 
immunomodulators but these have significant adverse side effect profiles that are amplified when paired with TNFα inhibitors. 
Steroids invoke an anti-inflammatory effect that may reduce TNFα in the inflamed gut with lowered consumption of TNFα 
inhibitor and higher circulating drug levels with lower levels of ADA. When used for premedication or adjunctive therapy, 
systemic steroids may be an effective therapy for decreasing ADA. 
 
Methods:  Retrospective chart review was performed on pediatric patients with IBD on IFX and monitored with serial ADA 
levels. ADA levels were measured by electrochemiluminescence-based immunoassay (ECLIA) from Esoterix (LabCorp). ADA 
levels (ng/mL) are classified as negligible (<22), low (22-200), intermediate (201-1000) or high (≥1001). Data collected 
included demographics, disease characteristics, medication details, ADA levels and strategies used to reduce them. We aimed 
to identify children who developed ADA to IFX and to identify successful strategies used to reduce these levels. Chi-squared, 
Fisher Exact and student’s t-test were used to determine if an association between a reduction in ADA and clinical 
characteristics exists. 
 
Results:  Forty-seven patients with IBD on IFX with serial ADA levels were identified. ADA levels detected ranged from 
<22ng/mL – 1424ng/ml (mean 126.63ng/mL). 79% had Crohn’s disease (CD), 18% had Ulcerative Colitis (UC) and 4% had 
indeterminate colitis. Of these patients, 34 (72.3%) had ADA levels that decreased over time. There was no statistically 
significant difference between those whose levels decreased or increased by age at diagnosis, sex, or age at initiation of IFX. 
Children with CD were more likely to have a reduction in ADAs than those with UC (91% CD vs. 9% UC, p=0.02). In the care 
of these 34 patients, there were 167 IFX and ADA levels drawn - each representing opportunity for change in therapy. Of those 
167 time points, 19% of the time dose was increased (n=33), 15% of the time dosing interval was decreased (n=27) and 34.9% 
of the time additional medications were added (n=59). When medications were added to assist in lowering ADA levels, IV 
steroids were most common (34%, n=58). MTX was used at 3.5% of these time points (n=6). Of the 34 patients, 7 patients had 
ADA levels decrease by at least two tiers per LabCorp definitions. Intravenous premedication with solumedrol was used in 6 of 
7 (85.7%); steroids were considered for the 7th patient but contraindicated. 
 
Conclusions:  We describe a cohort of patients with IBD treated with IFX whose ADA levels fell without use of classical 
immunomodulators. This contributes to the literature as there are no studies to date that describe concurrent use of steroid 
premedication and dose intensification to lower ADA levels in pediatric patients. This highlights potential of this strategy to 
decrease formation of ADA in pediatric patients with IBD without the use of additional immunomodulators.   
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119     QUALITY IMPROVEMENT STRATEGIES LEAD TO INCREASED UTILIZATION OF EXCLUSIVE ENTERAL 
NUTRITION FOR THE INDUCTION OF REMISSION OF PEDIATRIC CROHN'S DISEASE. Shadi Sadeghian4, Mary 
Zachos1,3, Jillian Owens5, Joycelyne Ewusie2, Mary Sherlock1,3, Jenna Dowhaniuk1,3  
1Pediatrics, McMaster University, Hamilton, ON, Canada; 2Biostatistics Unit - The Research Institute of St Joseph's 
Healthcare Hamilton, Hamilton Health Sciences, Hamilton, ON, Canada; 3Pediatric Gastroenterology Division, McMaster 
Children's Hospital, Hamilton, ON, Canada; 4Health Sciences, McMaster University Faculty of Science, Hamilton, ON, 
Canada; 5Pediatrics, McMaster Children's Hospital, Hamilton, ON, Canada  
 
Background: Exclusive Enteral Nutrition (EEN) is the preferred therapy for induction of remission of pediatric Crohn’s 
Disease (pCD), supported by international guidelines. However, variation exists in the application of EEN across North 
America. By April 2016, McMaster Children’s Hospital (MCH) formalized an inflammatory bowel disease (IBD) nutrition 
program, standardizing our EEN use. This quality improvement (QI) initiative developed an in-hospital EEN order set, 
educational handout, and coordination of inpatient- outpatient services and Registered Dietitian care. The order set created a 
standardized and simple approach to select route, formula, progression schedule and caloric goals. The aim of this study is to 
analyze the impact of this program on the utilization of use of EEN at MCH. 
 
Methods: We conducted a retrospective cohort study of children (≤17 years old) with pCD diagnosed between September 2012 
and May 2018. We compared the rate of use of EEN as the choice of induction therapy in newly diagnosed pCD for the two 
years prior to the intervention (development of the quality improvement bundle and IBD nutrition program September 2012- 
August 2014) and two years following its finalization and implementation (April 2016- May 2018). Rates of EEN use were 
compared between each of these time periods to understand the influence of the standardized order set on the everyday practice 
of clinicians. In addition, nutritional outcomes were analyzed including percent ideal body weight (%IBW) assessment before 
and after the 6 to 8 week EEN course. 
 
Results: There were 47 children with newly diagnosed pCD meeting our inclusion criteria in the pre-intervention group with 
an average age of 11.5y compared to 88 in the post-intervention group with an average age of 13.1y. Within the pre-
intervention cohort, 23.40% (n=11) of patients received EEN. In contrast, in the post-intervention cohort 68.18% (n=60) of 
patients were treated with EEN. The difference in percentage of EEN use between these two time periods was 44.8% [95%CI 
27.6%- 61.9%],(p < 0.01). Following the completion of EEN, the median change %IBW in the pre-intervention group was 
9.0% [7.0,12.0] vs 7.0% [3.8 ,12.3] in the post-intervention group (p=0.539). 
 
Conclusions: Through the use of QI strategies and the development of a multidisciplinary IBD nutrition program, we 
dramatically increased the use of EEN for induction of remission of pCD at our centre. While some aspects of EEN utilization 
may be centre-specific, the development of a QI bundle consisting of educational tools, order sets and a multi-disciplinary team 
could be replicated to improve EEN utilization for induction of remission or as a bridge to medical therapy in other regions 
where EEN is underutilized. 
 
 
124     BOWEL WALL THICKNESS SEEN ON POINT OF CARE ULTRASOUND CORRELATES WITH ENDOSCOPIC 
DISEASE SEVERITY IN CHILDREN WITH INFLAMMATORY BOWEL DISEASE: A PILOT STUDY. Mallory 
Chavannes1,2, Lara Hart3, Jonathan Dillman4, David Polk5  
1Gastroenteorlogy, Children's Hospital of Los Angeles, Los Angeles, CA; 2University of Southern California, Los Angeles, CA; 
3McMaster University, Hamilton, ON, Canada; 4Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 5University of 
California San Diego, La Jolla, CA  
 
Background:  In pediatric patients with inflammatory bowel disease (IBD), delay in diagnosis can lead to the progression of 
disease. However, the current methods to visually assess disease activity is limited to colonoscopies and MR-enterography. 
Point-of-care intestinal ultrasound (POC IUS) is a non-invasive, cost-efficient tool for assessing intestinal inflammation. We 
aim to evaluate the correlation and diagnostic performance between POC IUS and endoscopic disease activity in children 
suspected to have IBD. 
 
Methods/Study Population:  In this cross-sectional study, we recruited consecutive patients newly diagnosed with IBD, 
presenting to the specialty outpatient clinic or hospitalized in a pediatric tertiary care center between August 2020 to April 
2021. They underwent POC IUS performed by a single gastroenterologist, in addition to a colonoscopy. The sonographer was 
blinded to colonoscopy results at the time of performing IUS. Bowel wall thickness (BWT) was measured across different 
bowel segments (rectum, sigmoid, descending, transverse, ascending colon, and terminal ileum) and recorded twice in 
longitudinal view and twice in axial view. An average segmental BWT of more than 4 mm was considered inflamed for the  
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rectum and sigmoid, while more than 3mm was considered inflamed for the rest of the colon and terminal ileum. The 
inflammation seen on colonoscopy was graded using segmental scores of the Simple Endoscopic Score for Crohn’s Disease 
(SES-CD) for patients with CD and the Ulcerative Colitis Endoscopic Index of Severity (UCEIS) for patients with UC. The 
scores were then used to classify the bowel segment as healthy, mild, moderate or severe. The association between the BWT 
and disease severity on endoscopy was assessed using the Kruskal-Wallis test. Numerical correlation between BWT and 
continuous values of the endoscopic scores were performed using Kendall’s Tau-b. 
 
Results:  Twenty-three patients completed both POC IUS and a colonoscopy. There were 10 (43%) girls with a median age of 
15 years (IQR 12-16 years), and 13 patients were diagnosed with CD, 7 with UC, and 3 had a normal colonoscopy. Median 
PCDAI was 32.5 (IQR 21.3-40), and median PUCAI was 70 (52.5-72.5). A total of 114/138 (83%) bowel segments were 
visualized on POC IUS. The rectum was the most poorly visualized segment, due to the location, and need for a filled bladder 
to act as a sonographic window. BWT was significantly associated with disease severity as measured by the SES-CD (p<0.001) 
for patients with CD, and BWT was also significantly associated with disease severity as measured by the UCEIS (p = 0.011). 
The numerical correlation between BWT and SES-CD for all segments was 0.40 (p<0.001, 95%CI 0.23-0.56), while the 
correlation with the UCEIS was 0.44 (p<0.001, 95%CI 0.28-0.60). BTW was able to detect an abnormal endoscopic bowel 
segment with a sensitivity of 88% (95%CI 70-98%), Specificity of 64% (95%CI 53-74%), a positive predictive value of 42% 
(95%CI 29-56%), and a negative predictive value of 95% (95%CI 86-99%). The accuracy of BWT was 69% (95%CI 60-76%). 
 
Conclusion:  In pediatric patients with IBD, we found that endoscopic disease severity correlates with the degree of BWT seen 
on POC IUS. Additionally, there is a significant correlation between the numerical endoscopic scores and BWT. BWT has an 
excellent negative predictive value for disease activity, making it a good screening test for disease in bowel segments. This 
pilot study outlines the potential of POC IUS as an evaluation tool of disease activity in pediatric clinical practice. 
 

 
Correlation of the endoscopic severity measured via colonoscopy with bowel wall thickness as measured by point-of-care 
ultrasound. 
 

JPGN 73, Supplement 1, November 2021 S90

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



125     HISTOLOGICALLY DIAGNOSED CMV COLITIS IS RARE IN PEDIATRIC PATIENTS. Quentin Buck1, Deborah 
Schady3,2, Richard Kellermayer4,5  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Pathology, Texas Children's Hospital, Houston, TX; 3Pathology & 
Immunology, Baylor College of Medicine, Houston, TX; 4Pediatrics-Gastroenterology, Baylor College of Medicine, Houston, 
TX; 5Gastroenterology, Hepatology and Nutrition, Texas Children's Hospital, Houston, TX  
 
Objectives:  Cytomegalovirus (CMV) induced or complicated colitis is important to distinguish from other infectious and 
immune-mediated causes of colitis. However, its prevalence is unknown among pediatric patients. The aim of our study was to 
establish a prevalence of colitis complicated by histologically confirmed CMV infection among all pediatric patients with 
colitis. 
 
Methods:  A retrospective review of colonoscopy pathology reports between 1/1/2011 to 11/6/2019 was done to identify all 
cases where “colitis” + “CMV” and/or “cytomegalovirus” was recorded. We reviewed the electronic medical record of all 
patients with CMV colitis in the pathology report, defined as detection of CMV in colonic tissue by immunohistochemistry 
and/or viral cytopathic changes consistent with CMV disease. Analyses were conducted to find the prevalence of CMV colitis. 
 
Results:  We found 1801 cases with “colitis” in pathology reports. Amongst these cases, 11 patients had confirmed CMV 
colitis by the gold standard of histology. Of these patients, eight (72.7%) were female, and the mean age at diagnosis was 15.4 
years. Seven out of the 11 patients (63.6%) were 16 years or younger (i.e. defined as child by the Food and Drug 
Administration of the United States). The prevalence of CMV in children (i.e., patients 16 years old or less) with colitis was 4 
of 1,000 cases of colitis. The prevalence of CMV colitis among all pediatric colitis cases was 0.6% (11/1801) or ~6 in 1,000. 
Nine out of 11 (81.8%) patients were immunocompromised either due to organ transplant status or biologic therapy. Four 
patients (36.4%) had inflammatory bowel disease (IBD) as an underlying diagnosis. Three patients had ulcerative colitis (UC), 
and one had Crohn’s disease (CD). Among the IBD cases, two patients had new-onset UC. Ten patients (90.9%) received 
antiviral therapy while one was not treated against CMV. None of the patients had recurrence of the CMV colitis observed 
within an average follow up of 44 months. None of the IBD patients required colectomy as a complication of the infection. 
 
Conclusions:  The prevalence of histologically proven CMV infection in pediatric colitis at our institution was low. None of 
the patients had severe complications from the CMV colitis. These findings can aid our approach and prognostics when 
considering colitis of immunocompromised pediatric patients. 
 
 
127     IMPROVING COMPLIANCE TO IMPORTANT LABORATORY WORK DURING BIOLOGIC INFUSION: A 
QUALITY IMPROVEMENT PROJECT. Rasmita Budhathoki1,2, Celine Forges-Voigt1, Marie Sosa3,4, Amber Langshaw1,2  
1Pediatric Gastroenterology, Jackson Memorial Hospital, Miami, FL; 2Pediatric gastroenterology, University of Miami School 
of Medicine, Miami, FL; 3Jackson Memorial Hospital, Miami, FL; 4Pediatric Nephrology, University of Miami School of 
Medicine, Miami, FL  
 
Background:   Biologics are the standard of care for children with moderate to severe inflammatory bowel disease (IBD). One 
way of administration of biologics is an infusion in a controlled setting at a regular time interval. The dose, frequency and 
efficacy of administration can be decided based on the medication trough and an antibody level checked prior to the infusion. If 
this level is not checked prior to the scheduled infusion, the physician must wait until next infusion to send them, before 
deciding to make changes in the treatment affecting patient care. These children also need frequent monitoring of inflammatory 
markers, anemia and nutritional status via laboratory work up. These labs do not need to be timed with the infusion and can be 
obtained independently. However, it is convenient to obtain them during the infusion to avoid additional discomfort and travel 
time for our patients. Our initial data collection identified that 24% of the records had missing labs. Our aim was to reduce that 
number to less than 5%. Our quality improvement initiative aims to improve patient care by implementing a protocol that 
would guide the healthcare team to obtain all the needed labs for the children coming for biologic infusion. 
 
Methods:  Retrospective chart review was done over 3-month period (01/01/2020 to 03/31/2020) of baseline data of: the 
missed labs during the outpatient biologic infusion. Deficiencies in data were noted. 
A quality improvement project consisted of two PDSA cycles with different interventions: 
 
First set of interventions included (i) clear documentation of needed labs in physician’s clinic note, (ii) providing infusion 
schedule to the fellows/APRN, (iii) writing infusion note using a newly developed template. Data over 3-month period 
(07/01/2020 to 09/30/2020) was collected to evaluate the effectiveness of the first step interventions. 
 
Second set of interventions were implemented including (i) addended infusion note with lab section, (ii) use of order set to 
order biologic infusion and labs. Data over 3-month period (12/01/2020 to 02/28/2021) after the second step of interventions 
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was again collected. 
 
Results:  Data was analyzed based on chi-square test for two independent sample. The first and second sets of interventions 
improved the percentage of missed labs from 24.07% to 8.77% (p value 0.0295) and 4.34% (p value 0.0061) respectively (see 
Table 1 and 2). The change in practice with protocol implementation over time was significant. 
 
Conclusion:  Bridging the communication gap via establishing a closed loop at different levels of the process decreased the 
number of important missing labs in a busy gastroenterology practice. 
 

 
 
Table 1 and Table 2: Comparing pre-intervention, step 1 and step 2 intervention 
 
 
128     CHARACTERISTICS OF CHILDREN WITH OVERLAPPING IRRITABLE BOWEL SYNDROME (IBS) AND 
INFLAMMATORY BOWEL DISEASE (IBD). Rasmita Budhathoki1,2, Miranda van Tilburg3, Celine Forges-Voigt1, Miguel 
Saps1,2, Amber Langshaw1,2  
1Pediatric Gastroenterology, Jackson Memorial Hospital, Miami, FL; 2Pediatric Gastroenterology, University of Miami 
School of Medicine, Miami, FL; 3Campbell University, Buies Creek, NC  
 
Background:   Incidence and prevalence of IBS in patient with IBD is increasing.1 Prevalence of IBS-type symptoms is four 
times more likely among patients with IBD who are in remission.2 Clinical dilemma emerges when patients continue to 
experience symptoms (abdominal pain, bloating and changes in bowel habit) while in remission. The American 
Gastroenterological Association (AGA) has recommend differentiating the two based on a clinical and laboratory assessment 
in addition to endoscopy and imaging as needed.3 However, this process of differentiation between a flare up of IBD and 
overlapping IBS, is time consuming and stressful for both children and families. Identification of the subset of children with 
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IBD who are more prone to develop IBS could assist to stratify the management and prevent unnecessary costs. 
 
Objectives:  To define the population with overlapping IBD-IBS along with their clinical, psychological, and social 
characteristics, compared to children with IBD alone. 
 
Methods:  Retrospective cross sectional study of 2 groups: overlapping IBD and IBS (IBD+IS) vs IBD only. 
Inclusion criteria: IBD diagnosed as per endoscopy/ imaging, IBS as per Rome IV, age 4 to 21 years, IBD in clinical remission 
as per based on the Pediatrics ulcerative activity index (PUCAI) and Abbreviated pediatric Crohn’s disease activity index 
(AbbrPCDAI). 
Various characteristics compared: IBD type, quality of life, child and parent psychological measures. 
 
Results:  Demographics: The study included 46 children with IBD, 12 in group IBD+IBS and 34 in group 2 with only IBD 
only. We are continuing to collect data, but at this point the small number of IBD+IBS children does not allow for any 
statistical testing. Rather descriptive data are presented here for each groups. Demographics are in Table 1. The sample was 
predominatly male, white, and stay at home with mother. 
 
Clinical: Most of the children included had Crohn’s disease with abdominal pain being the most common presentation at the 
time of diagnosis. Majority of children in either group had insufficient vitamin D level at the time of diagnosis (see Table 1). 
 
Quality of life and psychological factors: Quality of life was found to be better in IBD+IBS vs IBD alone. Parental 
catastrophizing, parental protectiveness and parental somatization were higher in IBD+IBS vs. IBD only. Children in IBD+IBS 
group had higher anxiety and depression scored compared to the IBD only group. (see Table 2) 
 
Conclusion:  The descriptive data suggests that having IBD-IBS overlap is associated with lower quality of life and increased 
psychological distress in children as well as more catastrophizing and protective behaviors from their parents. Given our small 
sample sizes, these differences have not been tested for statistical significance. However, our initial evidence shows substantial 
differences. For example, the quality of life for children with IBD+IBS is lower than those reported for children with cancer. 
We continue to collect data but these findings suggest that children with IBD in remission who also have IBS, need extra care. 
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Table 1: Demographic and clinical aspect of the sample 
Table 2: Quality of life and psychological factors 
 
 
129     DISCONTINUATION OF 5-AMINOSALYCYLATES AFTER INITIATION OF BIOLOGIC THERAPY DOES 
NOT ADVERSELY AFFECT CLINICAL REMISSION STATUS IN PEDIATRIC INFLAMMATORY BOWEL DISEASE. 
Denise Young3, Sharon Perry3, Sindhoosha Malay1, Judy Splawski3, Thomas Sferra3, Michael Finkler2, Jonathan Moses3  
1Biostastics and Bioinformatics, Case Western Reserve University, Cleveland, OH; 2Department of Pediatric Pharmacy, UH 
Rainbow Babies and Children's Hospital, Cleveland, OH; 3Pediatric Gastroenterology, Hepatology, and Nutrition, UH 
Rainbow Babies and Children's Hospital, Cleveland, OH  
 
Objectives:  5-aminosalicylates (5-ASA) are used for treatment of mild to moderate inflammatory bowel disease (IBD). 
Patients with progressive disease may require escalation to biologic therapy. Adult studies show no additional benefit of 
concomitant 5-ASA therapy or increase in adverse outcomes if 5-ASA are discontinued. There is a paucity of data in the 
pediatric IBD literature regarding outcomes of discontinuing 5-ASA when starting biologics. The aim of our study is to assess 
outcomes of pediatric IBD patients at our center who stop 5-ASA after biologic initiation. 
 
Methods:  We performed a single-center, retrospective chart review of pediatric IBD patients from 2010 to 2019. Patients 
initially treated with 5-ASA and escalated to and remained on biologic therapy for at least one year were included. 
Demographics, medication, laboratory and endoscopic data, and clinical disease activity were collected. 
 
Results:  Seventy-two patients were included in our study; the majority was diagnosed with Crohn’s disease. In the overall 
IBD cohort, more patients who discontinued 5-ASA were in clinical remission at one year (p=0.0455), although there was no 
statistical significance when assessing CD and UC separately (p=0.1694 and p=0.3002). All patients were steroid-free at one 
year. There was no statistically significant difference between the cohorts when evaluating biochemical response and remission 
in regards to hemoglobin, albumin, and C-reactive protein. Seven patients had repeat fecal calprotectin at one year; 5 patients 
had persistently elevated fecal calprotectin, and 3 of those patients were in the group with continued 5-ASA exposure 
(p=1.000). Eleven patients had repeat endoscopic evaluation at one year from biologic escalation; 63.6% demonstrated 
endoscopic remission, and there was no significant difference between the two treatment groups (p=1.000). Patients who 
discontinued 5-ASA had an average annual cost savings of $6,483 per patient. 
 
Conclusion:  Discontinuing 5-ASA in pediatric IBD patients on biologic therapy does not adversely affect clinical or 
biochemical remission at one year after initiation of biologic therapy. Additional outcomes of fecal calprotectin, steroid use and 
endoscopy does not appear to be worsened with discontinuation of 5-ASA at one year. It is also associated with decreased pill 
burden and healthcare costs. 
 
 
131     PREVALENCE OF OBESITY CO-MORBIDITIES IN OBESE AND OVERWEIGHT PEDIATRIC IBD 
PATIENTS. Matthew Rosenblum1, Namrata Patel2, Sofia Verstraete2, Emily Stekol2, Sabina Ali3  
1Pediatrics, UCSF Benioff Children's Hospital Oakland, Oakland, CA; 2Pediatric Gastroenterology, University of California 
San Francisco, San Francisco, CA; 3Pediatric Gastroenterology, UCSF Benioff Children's Hospital Oakland, Oakland, CA  
 
Introduction:  Most children diagnosed with Inflammatory Bowel Disease (IBD) have a normal or low Body Mass Index 
(BMI) at time of presentation. However, the prevalence of an elevated BMI (greater than 85th percentile for ages 2-18 or 
25kg/m2 for ages 18 and over) in newly diagnosed pediatric patients with IBD has been reported to be as high as 10% in 
Crohn’s Disease (CD) and 30% in Ulcerative Colitis (UC). Prior studies have shown that one in five patients with CD and one 
in three children with UC are either overweight or obese. BMI in the upper quartile is associated with more severe disease 
course and worse surgical outcomes following elective IBD related surgeries. The prevalence of obesity related co-morbidities 
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in adult IBD patients is well characterized in the literature, however, there is limited research on the co-morbidities associated 
with obesity in pediatric IBD patients at this time. 
 
Objective:  We aimed to understand the prevalence of elevated BMI in our institution’s pediatric IBD population as well as the 
characteristics and related complications. 
 
Methods:  We performed a cross-sectional study evaluating patients followed at the University of California- San Francisco 
Benioff Children’s Hospitals (UCSF) Pediatric IBD Program who were identified as obese or overweight. We queried the 
electronic medical records for patients that had diagnoses of UC, CD, or Unclassified IBD (IBD-U) and were seen at any 
UCSF campus between November 2019 and April 2021. We identified 167 patients as overweight (BMI %ile≥85 and <95 or 
BMI ≥25 and < 30mg/kg2) or obese (BMI%ile≥95 or BMI ≥30 mg/kg2) by CDC guidelines. Thirty patients were excluded 
from the study for having been lost to follow up (no in person or telehealth appointment by a pediatric gastroenterology 
provider in 18 months), or if they no longer had an elevated BMI at the time of data collection. Of note, due to the COVID-19 
pandemic and the subsequent increase in telemedicine visits, some growth parameters included in the study were self-reported 
by the patient or their family. The patients’ charts were reviewed for laboratory values (hemoglobin A1C, lipid panels, liver 
enzymes), hepatic steatosis diagnosed via MRI, and diagnoses of other obesity related co-morbidities such as sleep apnea and 
polycystic ovarian syndrome (PCOS). 
 
Results:  Of the 746 active IBD patients followed 67 patients (9.0%) were obese and 70 patients (9.4%) were overweight. Of 
the obese patients, 65.7% had a BMI %ile >99 or BMI >35. Amongst the obese and overweight patients (n-137), the median 
age was 18 (IQR 14-20). Of the 137 patients, 40.2% identified as White, 35.0% as Hispanic, 16% as unknown or declined to 
answer, and 8.8% as Black. The majority of our patients (49.6%) had CD, while 37.2% had UC and 13.1% had IBD-U. More 
patients identified as male (53.3%) than female (46.0%) or transgender (0.73%). More than half (55.5%) were privately insured 
and 44.5% were on Medicaid. 
 
Only 1.5% of patients were on systemic steroids at the time of this study and only 19.7% had ever been on systemic steroids. 
Most patients (70.8%) were actively on monoclonal antibody therapy with 55.7% of these patients on infliximab. Prior 
infliximab use was found in 13.1% of patients. Forty percent of patients required three or more medication changes since 
diagnosis, 21% required 2 medication changes, 11% required a single medication change, and 28% were on their original 
treatment medication at the time of the study. Of patients with UC, 39% had a history of severe disease based on prior PUCAI 
score greater than 65. Of patients with CD, 12.9% had structuring or penetrating disease and 4.5% needed surgery. 
 
A subset of patients had undergone screening for comorbidities by the time of the study. Of the 44.5% that had a lipid panel 
performed, dyslipidemia was found in 52.5% of patients (23.3% of all overweight and obese patients). Of the 86.9% of patients 
with a MRI performed, 16.0% were found to have hepatic steatosis. Additionally, of the 46.7% that had a HbA1c performed, 
prediabetes was found in 15.6% of patients and Type 2 Diabetes was found in 3.1%. Of the 75 female patients, 6.67% were 
diagnosed with PCOS by an endocrinologist. 
 
Conclusions:  We identified a slightly lower prevalence of overweight and obesity in our population (18.4%) when compared 
to prior studies (23.6%). In contrast to prior literature, the majority of patients with an elevated BMI had Crohn’s disease rather 
than Ulcerative Colitis. This study population appears to have difficulty achieving long-term remission as evidenced by 
requiring multiple medication changes since diagnosis. We found that obesity related co-morbidities are common in patients  

who underwent screening, namely dyslipidemia and hepatic steatosis. Our study suggests that routine screening for obesity 
related co-morbidities is an important factor in providing comprehensive care to overweight and obese patients with IBD. 

 
 

NEUROGASTROENTEROLOGY/FUNCTIONAL/MOTILITY 
 
132     ABDOMINAL TRAUMA IN CHILDREN AND THE INCIDENCE OF DISORDERS OF GUT BRAIN 
INTERACTION. Timothy Adamos2, Elisa Ornelas1, Amariel Ralbovsky2, Kaajal Visnagra3, Ashish Chogle2  
1Pediatric Gastroenterology, Children's Hospital of Orange County, Orange, CA; 2Pediatrics, Children's Hospital of Orange 
County, Orange, CA; 3University of California Irvine, Irvine, CA  
 
Background:   Disorders of gut brain interaction (DGBIs) may develop as sequelae to acute inflammatory processes in the 
abdomen such as infectious gastroenteritis, inflammatory bowel disease, etc. Abdominal trauma can result in acute GI 
inflammation. 
 
Objectives:  To assess whether children with abdominal trauma are more likely to develop DGBIs in long-term follow-up than 
controls. 
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Methods:  Families of children, between ages 4 and 18 years, seen in the ER for abdominal trauma from 2015 to 2020 were 
contacted at least 3 months after the ER visit. Parents completed a validated questionnaire to diagnose functional 
gastrointestinal disorders according to Rome IV criteria for the patient and a sibling (without trauma). 
  
Results:  Fifty-one subjects (32 males and 19 females) with a mean age of 11.9 and 26 controls (19 males and 7 females) with 
a mean age of 11.5 were recruited. Of the patients, 41% had gastrointestinal symptoms at the time of study (p=0.29). Of the 
patients who reported gastrointestinal symptoms and completed survey, only 21% met Rome IV criteria for diagnosis of DGBI. 
Of the controls, 19% met criteria for DGBIs. 
 
Conclusions:   Patients with a history of abdominal trauma are not at an increased risk to develop DGBIs. More participants 
and further analysis are needed to strengthen our conclusions. 
 
 
136     RELATIONSHIP BETWEEN CHRONIC ABDOMINAL PAIN AND PSYCHIATRIC DISORDERS IN A THIRD 
LEVEL CENTER. Ana Ayala German, Amador Ortega Hernández, Erick Toro-Monjaraz, Flora Zárate-Mondragón, Jose 
Francisco Cadena Leon, Ericka Montijo-Barrios, Karen Rubi Ignorosa-Arellano, Alejandro Loredo-Mayer, Roberto 
Cervantes-Bustamante, Jaime Ramírez-Mayans  
Pediatric Gastroenterology and Nutrition, Instituto Nacional de Pediatría, Ciudad de México, Ciudad de México, Mexico  
 
Chronic abdominal pain (CAD) is defined as abdominal pain that lasts more than 3 months and is one of the main reasons for 
consultation in the pediatric population. It has been shown that in the pediatric age, there is an association between CAD and 
psychiatric disorders such as depression, anxiety, family stress, poor adaptation to the environment, among others. 
This study aimed to estimate the prevalence of psychiatric disorders in patients with CAD at a third-level center in Mexico 
City, Mexico. 
 
Material and methods:  We carry out an analytical, retrospective, and cross-sectional study by revising clinical records of 
patients from 1 to 18 years old with CAD at the Instituto Nacional de Pediatria. The psychiatric assessment was based on the 
visits with the mental health service of the same institution. 
 
Results:  We include 130 patients with a mean age of 8.5 years, 63.8% (n: 83) being female. Regarding the most frequent 
etiology of CAD, constipation was present in 33.8%, and 30.76% of the patients had allergic comorbidity. As for psychiatric 
disorders, they were present in 37.7%, with anxiety disorder being the most frequent (34.6%), followed by attention deficit and 
hyperactivity disorder (28.5%), depressive disorder (24.4%), and family-related problems (16.3%). 
 
Due to the high allergic comorbidity, we found an association between allergy and psychiatric disorders, with a p of 0.023 (OR 
3.068 IC 1.41-6.68). We also found an association between headaches and children with psychiatric disorders with CAD 
(p<0.005). As we know, in children, headache has been reported to be a predictive factor of psychiatric disorders with chronic 
abdominal pain. 
 
Conclusion:  Psychiatric comorbidity occurs up to 37.7% in our hospital. Patients with a history of allergic disease and 
headache were more likely to have psychiatric comorbidity. We need prospective studies that support this hypothesis. 
 
 
137     THE EFFECT OF ABDOMINAL CUTANEOUS NERVE BLOCKS FOR ABDOMINAL CUTANEOUS NERVE 
ENTRAPMENT SYNDROME (ACNES) IN A PEDIATRIC POPULATION. Beate Beinvogl2, Karina Lukovits1, Carolina 
Donato1, Olivia etienne1, Kimberly Lobo1, Bobbie Riley1, Anjali Koka1, Neil Schechter1, Samuel Nurko2, Pradeep Dinakar1  
1Department of Anesthesiology, Critical Care, and Pain Medicine, Boston Children's Hospital, Boston, MA; 2Division of 
Pediatric Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA  
 
Introduction:  Abdominal cutaneous nerve entrapment syndrome (ACNES) is an abdominal wall pain syndrome resulting 
from the entrapment of a cutaneous nerve as it passes though the abdominal fascia. It is characterized by a localized, sharp, 
stabbing pain which increases with the contraction of abdominal muscles (Carnett’s sign). However, overlap with functional 
gastrointestinal disorders (FGIDs) and psychological comorbidities are common. The combined presentation often results in 
the ACNES diagnosis being overlooked or delayed. Treatment of ACNES consists of an ultrasound guided (USG) abdominal 
cutaneous nerve (ACN) block of the affected cutaneous nerve. However, there is insufficient literature showing ACNES 
treatment outcomes from a pain, FGID, functional and psychological standpoint after treatment with an ACN block. 
 
Objectives:  This study aims to describe the outcome in patients with ACNES after treatment with ACN blocks under USG. 
Further, it aims to characterize the pediatric patient population with ACNES. We hypothesized that treatment with ACN block 
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will be associated with improvement in pain scores 
 
Methods:  This is a retrospective cohort study of pediatric patients with the diagnosis of ACNES who received at least one 
ACN block under USG at the Boston Children’s Hospital between January 1, 2009 and April 30, 2019. Baseline demographics, 
details of pain characteristics and functional impairment were collected at baseline and up to 1 year after the first block. The 
primary outcome was duration of pain relief after the first block. Secondary outcomes included pain relief duration and 
presence of GI symptoms. 
 
Results:  Baseline characteristics: A total of 167 patients were included, and the majority were female (71.9%). Mean age at 
the time of the first block was 15.5 (3.3) years. Patients experienced 10.8 [IQR=4.4-25.3] months of pain before receiving their 
first nerve block. 76% of patients had a GI evaluation prior to their block and reported experiencing 11.9 [IQR=4.8-22.1] 
months of GI symptoms, and 12 [IQR=4.3-24.0] months of pain prior to their initial block. The median durations of pain and 
GI symptoms were not statistically different (Wilcoxon p-value=0.932). 24.0% and 51.5% of all patients reported moderate to 
severe social and school impairment, respectively. 
 
Abdominal wall nerve blocks: The mean pain intensity before a nerve block was 5.5 (2.53) out of 10, which decreased 
significantly to a mean intensity of 1.7 (2.57) immediately after the block (Paired T-test p-value<0.001). The mean duration of 
pain relief after receiving the first block among all patients was 2.1 (SD=3.0) months. The average number of nerve blocks per 
patient was 1.9 (1.3), with patients receiving between 1 and 4 blocks over the course of one year. 
 
Conclusion:  The long duration of pain prior to treatment suggests that ACNES is often overlooked, resulting in delay in 
treatment. ACN block under USG have both diagnostic and therapeutic value in abdominal pain from ACNES. They are 
effective short term interventions for abdominal wall pain and can be repeated with minimal adverse events. There is 
correlation between duration of FGID symptoms and ACNES pain. Further studies are needed to better understand long-term 
outcomes of ACN block under USG on abdominal wall pain as well as GI symptoms. 
 
 
138     HEALTH PERCEPTIONS AND UTILIZATION IN NEUROGASTROENTEROLOGY CLINICS DURING THE 
COVID PANDEMIC. Beate Beinvogl, Alexandra Cohen, Courtney DiFilippo, Madeline Kane, Samuel Nurko, Rachel Rosen  
Division of Pediatric Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA  
 
Background:  While COVID has had a significant impact of access to health care for adults, the impact on children is not 
known. The goal of this study was to determine the impact of the COVID pandemic on access to care and reintegration to 
school for children in subspecialty clinics at high risk for COVID -related complications. The secondary goal was to determine 
if any commonly prescribed gastrointestinal medications were associated with a higher risk of symptom development during 
the pandemic. 
 
Methods:  We conducted a prospective questionnaire study of patients presenting to the motility, abdominal pain and 
aerodigestive clinics for follow up between July 2020 and March 2021 during the COVID pandemic. These clinics were 
chosen because aerodigestive patients may be at high risk for COVID-related respiratory complications and abdominal pain 
and motility patients may be at high risk for post-infectious gastrointestinal complications. Patients/families were asked about 
symptoms, comorbidities, medication use, and COVID risk factors and exposure before and during the pandemic as well as 
health related anxiety before and during the pandemic. Means were compared using t tests and paired t tests. Proportions were 
compared using Chi Square analyses. 
 
Results:  202 patients (age 6.5 ± 6.5 years, range 0.1 – 24.6y) completed the study questionnaire. Patient characteristics shown 
in Table 1. 144 (71.3%) patients were seen for aerodigestive concerns, 37 (18.3%) for motility concerns, 21 (10.4%) for 
functional gastrointestinal disorders. 
Health related anxiety: There were no differences in health-related anxiety between these three patient groups before, during or 
approaching the end of the pandemic (p>0.23). When comparing individual pre- and during pandemic anxiety scores, all 
patient groups endorsed greater health-related anxiety during and toward the end of the pandemic compared to before the 
pandemic (p<0.0001). 
 
Health Care Utilization: Despite complexities of accessing care, gastroenterology patients continued to access healthcare with 
80.3% of patients continuing to seek in-person specialty care. Proton Pump Inhibitors (PPI) and motility medications were the 
most commonly prescribed during the pandemic; 11% of patients taking a PPI and 5% of patients taking a motility medication 
were newly prescribed these therapies during the pandemic. Rates of H2 antagonist prescribing remained low before and 
during the pandemic. 
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COVID-19 testing and positivity: To determine if there was a relationship between medication usage and COVID risk, we 
determined if medication use was associated with (1) frequency of getting tested and (2) frequency of a positive COVID test. 
PPI use was associated with a higher rates of COVID testing (p<0.01). 9% of the tested patients taking PPIs tested positive for  
 
COVID compared to 0% of the non-PPI patients (p<0.01). 9% of patients taking inhaled steroids and tested were positive for 
COVID, compared to 3% of the non-inhaled steroid patients (p<0.01). Neither motility medication or H2 antagonist use were 
associated in higher chance of getting tested or a positive COVID test result (p>0.194). 
 
Conclusions: The COVID pandemic has had a significant effect on health-related anxiety during and toward the end of the 
pandemic as school reintegration approaches. Both PPI use and inhaled steroids are associated with an increased risk of getting 
COVID testing and a positive result. 
 

 
 
139     THE OVERUSE OF BOWEL CLEANOUTS IN PEDIATRIC PATIENTS WITH DISORDERS OF GUT-BRAIN 
INTERACTION. Elizabeth Burch1, Beate Beinvogl1, Julie Snyder1, Neil Schechter2, Bobbie Riley2, Toni Solari1, Amy Hale1, 
Hannah Brewer1, Amy Milligan1, Samuel Nurko1  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Boston Children s Hospital Department of Anesthesiology 
Critical Care and Pain Medicine, Boston, MA  
 
Introduction:  In patients with chronic abdominal pain, pain is often incorrectly attributed to the presence of constipation, 
resulting in frequent and repeated bowel cleanouts with inconsistent responses. The literature also shows that chronic 
abdominal pain is regularly attributed to constipation even in patients that do not fulfil criteria for constipation; this can lead to 
delayed diagnosis for the correct DGBI and appropriate treatment, which includes addressing the visceral hyperalgesia 
associated with DGBI. Rome IV criteria suggest that patients with constipation and abdominal pain in which the pain does not 
resolve after adequate treatment of constipation fulfill diagnostic criteria for Irritable Bowel Syndrome (IBS). There are no 
studies of patients with pain-predominant DGBI that have established if bowel cleanouts for constipation were prescribed 
appropriately or their response to the intervention. 
 
Aim:  The aims of this study were to determine the type of DGBI in children with persistent pain in which bowel cleanouts 
were performed, and to assess the effect of prescribed cleanouts for abdominal pain in children with DGBI. 
  
Methods:  This is a cohort study of patients evaluated in a multidisciplinary Functional Abdominal Pain (FAP) program who 
met criteria for a DGBI per Rome III or IV criteria. Patients completed a comprehensive pre-evaluation survey including the 
Rome questionnaire, a question as to whether they had ever been prescribed a bowel cleanout for abdominal pain, if they had 
improvement of pain after the cleanout, and how many they received. “Pain improvement” was defined as either partial or 
temporary improvement by the patient. 
 
Results:  294 patients were seen, of whom 154 (52.4%) had received a bowel cleanout and were therefore included in the 
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present study. The mean age of the 154 subjects was 14 years (range 5-20 years) and 66.2% were female. Based on Rome 
III/IV criteria, 59/154 (38.3%) met criteria for Irritable Bowel Syndrome (IBS), 43/154 (27.9%) for Functional Abdominal Pain  
(FAP-NOS), 43/154 (27.9%) for Functional Dyspepsia (FD), 3/154 (1.9%) for Cyclic Vomiting Syndrome, 4/154 (2.6%) 
Functional Nausea and 2/154 (1.3%) for Abdominal Migraine. Ninety-eight patients (64%) underwent at least 1 cleanout, 32 
(20.5%) patients had at least 2 cleanouts, 4 (2.5%) patients had at least 3 cleanouts, and 20 (13%) had more than 3 cleanouts. 
 
Response to the cleanouts by DGBI diagnosis is presented in Table 1. As can be seen according to Rome criteria, 114/154 
(74%) patients did not have IBS-C, so the cleanout was not indicated. Overall, from the 154 patients who received a bowel 
cleanout, only 18.8% reported a partial or temporary improvement in abdominal pain. The highest rates of partial pain 
improvement were among patients with IBS-C (45.0%) and IBS-M (33.3%). Patients with Functional Dyspepsia and FAP-
NOS had equally poor response (7%). It is shown that even with a poor response, patients continued to be prescribed multiple 
cleanouts. 
 
Discussion:  Our findings show that most patients with DGBI in which bowel cleanouts are prescribed do not have 
constipation. This study confirms the overdiagnosis of constipation in patients with abdominal pain and highlights the 
importance of accurately diagnosing the type of pediatric DGBI before giving unnecessary cleanouts. It also emphasizes that 
even in those with constipation there is only a partial or temporary pain response, confirming the role that hypersensitivity 
plays in patients with IBS and the need for its focused treatment. 
 

 
 
141     NON-EROSIVE REFLUX DISEASE, CLINICAL AND IMPEDANCE-PH MONITORING FINDINGS IN 
MEXICAN CHILDREN. MIRIAM CANO LARIOS, Erick Toro-Monjaraz, José Francisco Cadena León, Flora Zárate-
Mondragón, Ericka Montijo-Barrios, Karen Ignorosa-Arellano, Alejandro Loredo Mayer, Roberto Cervantes-Bustamante, 
Jaime Ramirez Mayans  
Pediatric Gastroenterology and Nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
Objectives and Study:  Nonerosive reflux disease (NERD) is a common condition and the most frequent phenotype of 
gastroesophageal reflux disease (GERD). NERD includes patients with negative endoscopy but abnormal esophageal acid 
exposure and/or positive reflux-symptom association analysis (hypersensitive esophagus). This classification is possible owing 
to the use of multichannel intraluminal impedance (MII)-pH monitoring. To our knowledge, this is the first study on the 
evaluation and characterization of pediatric patients with NERD in Mexico. This study aimed to describe the histological and 
impedance-pH monitoring of children with NERD compared to erosive reflux disease (ERD). 
 
Methods:  We carried out a retrospective and analytical study over 5 years. We include children aged 1 to 18 years with 
gastroesophageal reflux disease diagnosed by (MII)-pH monitoring. According to the presence of lesions during the 
endoscopy, the patients were classified as NERD or ERD; of which we evaluated: symptoms, reflux index (IR), symptom 
association index (SAI), symptom association probability (SAP), and histologic diagnosis. The inclusion criteria were patients 
with GERD between 1 to 18 years of age who had multichannel intraluminal impedance (MII)-pH monitoring and endoscopy 
and histologic study. Exclusion criteria were patients who did not have a complete (MII)-pH monitoring. 
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Results:  Fifty-eight children (mean age 6.6 years) were included and divided as NERD 23/58 (39%) and ERD 35/58 (61%). 
SAP was positive in 11/35 (33%) of patients with ERD and 12/23 (52%) of NERD. Bile reflux occurred in 4 patients with ERD 
and 2 with NERD. Mean IR in ERD was 22.9% and 19% for NERD, with a statistically significant difference (p 0.045). We 
did not find significant differences in other metrics of (MII)-pH monitoring, symptomatology, and histological findings in both 
groups (Table). 
 
Conclusions: We didn't found differences between reflux symptoms, presence of esophagitis in the biopsy, or SAP in pH-
impedance monitoring, as was reported previously, which shows the heterogenicity of this disease. According with our results 
the IR is higher in patients with ERD, so the higher the IR, the greater the probability of finding erosion in the esophageal 
mucosa. 
 

 
 
 
142     LOW ESOPHAGEAL SPHINCTER PRESSURE BUT NOT BOLUS TRANSIT IS ASSOCIATED WITH 
INEFFECTIVE ESOPHAGEAL MOTILITY IN CHILDREN. A STUDY WITH COMBINED HIGH-RESOLUTION 
MANOMETRY AND IMPEDANCE. Ingrid Castillo Razo1,2, Erick Toro-Monjaraz1, Heidi Fuentes Canales1,2, Flora Zarate 
Mondragon1, Jose Cadena-Leon1, Karen Ignorosa-Arellano1, Alejandro Loredo-Mayer1, Roberto Cervantes-Bustamante1, 
Jaime Ramirez Mayans1  
1Gastroenterologia y Nutrición Pediatrica, Instituto Nacional Pediatria, Cdmx, Mexico; 2Facultad de Medicina, Universidad 
Nacional Autonoma de Mexico, Ciudad de Mexico, Ciudad de México, Mexico  
 
Introduction:   Ineffective esophageal motility (IEM) is one of the most common esophageal motor diseases using HRM, with 
an estimated prevalence reported in 20-30%. It's defined by 50% or more ineffective swallows (weak or failed) with an ICD 
<450 mmHg-s-cm. It is the most common anomaly in esophageal manometry in children and adults; this study aimed to 
generate more data about IEM in children and the association of different metrics in children with IEM and normal manometry. 
 
Material and methods:  We conducted a retrospective study, which included 15 patients with IEM according to the Chicago 
3.0 classification and 15 children with normal HRM (Diversatek ®). We evaluated the length of the esophagus, the pressure of 
the lower esophageal sphincter, average ICD, IRP, bolus transit, and time of the bolus transit. We compared each group (IEM 
vs. normal HRM) using the unpaired t-test. We considered a p-value <0.05 as statistically significant. 
 
Results:  Of the 15 patients, 60% were female, with a mean age of 13.4 years, in terms of symptoms, 46.66% have dysphagia, 
33.3% reflux, 6.6% vomited, 6.6% cough and 6.6 % gastric fullness. Cases were compared with controls: esophagus length 
(mean 15.7 vs 17.4 p = 0.254), lower esophageal sphincter pressure (mean 15.47 vs 26.29 p = 0.010), lower esophageal 
sphincter length (mean 3.5 vs 2.72 p = 0.39), DCI (integral of distal contraction) mean (296 vs 1448 p = 0), IRP (10.47 vs 
13.71 p = 0.184), bolus transit (31.92 vs 47.16 p = 0.61), bolus transit time (3.3 vs 5.1 p = 0.044). 
 
Conclusions:   EIM is the most frequent esophageal motor disorder in adults and children; in this study, we found lower 
pressure and a shorter length of the lower sphincter. Therefore more reflux can be inferred in these patients. In addition, we did 
not find differences in bolus transit in EIM as reported in adults. Further studies to are needed about IEM in pediatrics. 
 
 
143     BEING FIRST-BORN: RISK FACTOR FOR DEVELOPING FGID IN PANAMANIAN CHIDREN WITH 
AUTISM SPECTRUM DISORDER. Ricardo Chanis1, Carlos Velasco-Benitez2  
1Pediatrics, Hospital del Nino, Panama City, Panamá, Panama; 2Pediatrics, Universidad del Valle, Cali, Colombia  
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Introduction: The prevalence of functional gastrointestinal disorders (FGIDs) in children from Mexico and Colombia with 
autism spectrum disorders (ASD) is 67.2%; being the main FGIDs, functional constipation (FC) in 27.4%. Possible risk factors 
for developing FGIDs in ASD are unknown.  
 
Objective:  To determine the prevalence and possible risk factors of FGIDs in children with ASD from Panama City, Panama.  
 
Materials and methods:  Observational prevalence-type study carried out in the legal representatives of children with ASD at 
the Hospital del Niño in Panama City, Panama, who answered the Questionnaire for Pediatric Digestive Symptoms RIV 
Version (QPGS-IV) to identify FGIDs. Sociodemographic variables such as age, sex, race and school were taken into account; 
nutritional such as overweight/obesity and undernutrition; perinatals such as caesarean section; family as only child and first-
born; clinics such as a history of previous dengue and overlap of FGIDs; environment as separated/divorced parents. The 
statistics included univariate, bivariate and multivariate analyzes, with a statistically significant p <0.05.  
 
Results:  43 children between 4 and 17 years of age were included (8.8+/-3.3 years old; 74.4% of the masculine gender), 
67.4% of white race; 62,% public school; 7.0% overweight/obese; 9.3% with undernutrition; 60.5% born by cesarean section; 
23.3% only children; 57.1% firstborn; 7.0% with a previous history of dengue; 30.2% with FGIDs overlap, and 16.3% with 
separated/divorced parents. A prevalence of 67.4% was presented to present some FGIDs; being the main FGIDs in order of 
frequency: functional constipation in 25.6%; functional dyspepsia in 16.3%: functional vomiting in 11.6%; functional 
abdominal pain in 7.0%; adolescent rumination syndrome in 4.7% and aerophagia in 2.3%; with FGIDs overlap in 30.3%, 
being the main overlap, functional vomiting with adolescent rumination syndrome in 9.3%. The only possible risk factor was 
being first-born (OR=8.75 95%CI=1.59-58.9 p=0.0028).  
 
Conclusions:  More than half of Panamanian pre-school children, schoolchildren and adolescents with ASD presented some 
FGIDs, data similar to those of other Latin American countries, the main FGIDs being those associated with defecation, and as 
the only possible risk factor, to be firstborn. 
 
 
144     PEDSQLTM GASTROPARESIS SYMPTOMS MODULE DOMAIN AND ITEM DEVELOPMENT: QUALITATIVE 
METHODS. James Varni2, Robert Shulman1, Mariella Self1, Liz Febo-Rodriguez3, Heather Charron1, Kent Williams4, Rachel 
Rosen5, Samuel Nurko5, Bruno Chumpitazi1  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Pediatrics, Texas A&M University System, College Station, TX; 
3Pediatrics, University of Miami School of Medicine, Miami, FL; 4Pediatrics, Nationwide Children's Hospital, Columbus, OH; 
5Pediatrics, Boston Children's Hospital, Boston, MA  
 
Background:   Like adults, children suffer from gastroparesis. However, there are currently no validated instruments to 
determine the impact of gastroparesis in pediatric patients. The objective of this qualitative methods study was to develop the 
items and domains to support the content validity of the new Pediatric Quality of Life Inventory™ (PedsQL™) Gastroparesis 
Symptoms Module. 
 
Methods:  Patients ages 7-17 years with delayed gastric emptying (defined as >60% retention at 2 hours and/or >10% retention 
at 4 hours based on a 4-hour gastric emptying scintigraphy study) were recruited from the National Institute of Diabetes and 
Digestive and Kidney Diseases Pediatric Gastroparesis Registry. The qualitative methods involved an iterative process 
comprising a literature review of existing questionnaires and gastroparesis clinical research, an expert review panel of pediatric 
gastroenterologists who provided feedback on the conceptual framework in developing the semi-structured interview, and in-
depth focus interviews with six pediatric patients with gastroparesis and five of their parents (one did not participate) in 
developing relevant domains and item content. In the subsequent cognitive interviews phase, five additional patients with 
gastroparesis and their parents provided detailed feedback on item content, relevance, importance, and understandability of the 
domains and items. 
 
 Results:  Ten domains/scales were derived from the qualitative methods, with item content saturation achieved at 67 items, 
with no further themes or content identified during the final cognitive interviews. The new PedsQL™ Gastroparesis Symptoms 
Module consists of the following 10 scales: Nausea Scale (7 items), Stomach Fullness When Eating Scale (8 items), Vomiting  
 
Scale (7 items), Dry Heaves Scale (4 items), Heartburn and Reflux Scale (7 items), Stomach Pain and Hurt Scale (6 items), 
Food and Drink Limits Scale (7 items), Bloating Scale (7 items), Appetite Scale (5 items), and Worry Scale (9 items). 
Examples of the final empirically derived items are contained in the Table. 
 
Conclusions:  Our study supports the content validity of the new PedsQL™ Gastroparesis Symptoms Module. A national 
multisite study will be carried out to validate this new instrument in diverse pediatric populations to enhance its applicability. 
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145     FREQUENCY AND DIAGNOSTIC YIELD OF UPPER GASTROINTESTINAL SERIES OR 
ESOPHAGOGASTRODUODENOSCOPY FOR OBSTRUCTION IN CHILDREN WITH SUSPECTED 
GASTROPARESIS IN CLINICAL PRACTICE. Bruno Chumpitazi1, Robert Shulman1, Rachel Rosen2, Kent Williams3, 
Samuel Nurko2  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Pediatrics, Boston Children's Hospital, Boston, MA; 3Pediatrics, 
Nationwide Children's Hospital, Columbus, OH  
 
Background:  Gastroparesis (Gp) is defined as delayed emptying of the stomach in the absence of a mechanical obstruction. In 
clinical practice upper gastrointestinal series (UGI) and/or esophagogastroduodenoscopy (EGD) can be used to evaluate for 
potential gastric obstruction in a child with suspected gastroparesis. However, the current frequency which these evaluations 
are obtained in clinical practice and their yield in children with suspected Gp is largely unknown. 
 
Aims: In children with suspected Gp undergoing 4-hour gastric emptying scintigraphy evaluation to: 1) Determine the 
frequency of UGI and/or EGD evaluation performed in children with Gp vs. children with normal gastric emptying; and 2) 
Determine the diagnostic yield (findings) of UGI and EGD evaluations for identifying obstruction in children with Gp vs. those 
who have normal gastric emptying. 
 
Methods:  Retrospective medical chart review of children with suspected Gp being screened for potential inclusion into the 
NIH/NIDDK Gastroparesis Consortium pediatric Gp registry was performed. Children, ages 7-17 years, who had completed a 
4-hour gastric emptying scintigraphy test, from three pediatric institutions, were included for this evaluation. 
 
Results:  A review of medical records of 1,621 children undergoing 4-hour gastric emptying scintigraphy evaluation was 
completed of whom 473 (29.2%) had Gp and 1148 (70.8%) had normal gastric emptying. UGI Testing: UGI radiographic 
evaluations were completed in 188 (39.7%) of Gp children versus 215 (18.7%) of children with normal gastric emptying (Chi-
square=79.2, P<0.00001). UGI in children with Gp did not identify any cases of obstruction. UGI in children with normal 
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gastric emptying identified only 1 obstruction. EGD Evaluation: Upper endoscopy evaluations were completed in 242 (51.1%) 
of GP children vs. 577 (50.2%) of children with normal gastric emptying (Chi-square=0.11; P=0.7). No obstructions were 
identified during upper endoscopy in any of the screened children. 
 
Conclusions:  In clinical practice, UGI and EGD evaluations are obtained in only half or less of children with symptoms 
suggesting gastroparesis. In those children who underwent UGI and/or EGD evaluations, the diagnostic yield for mechanical 
obstruction is extremely low. This information may help pediatric gastroenterologists determine the potential utility of an UGI 
or EGD during the evaluation of a child with suspected gastroparesis. 
 

 
 
146     PREVALENCE OF FUNCTIONAL GASTROINTESTINAL DISORDERS IN CHILDREN WITH DOWN 
SYNDROME. Steven Ciciora1, Kandamurugu Manickam2, Miguel Saps3  
1Pediatric GI, Nationwide Children's Hospital, Columbus, OH; 2Genetics, Nationwide Children's Hospital, Columbus, OH; 
3University of Miami School of Medicine, Miami, FL  
 
Objective:  To assess the prevalence of functional gastrointestinal (GI) disorders in children 4-18 years of age with Down 
syndrome in the United States using the Rome IV criteria by caregiver report. 
 
Study design:  A cross-sectional national survey study in which caregivers (N=114) of children with Down syndrome 
completed an online survey about their child’s GI symptoms and quality of life (QoL). 
 
Results:  Based on the Rome IV criteria, 48% of children met symptom-based criteria for at least one functional GI disorder. 
Functional constipation (36%) and irritable bowel syndrome (15%) were the most common disorders found. QoL was lower in 
children with at least one disorder as compared to those who did not meet criteria for any disorders (mean QoL = 62.3 vs. mean  
QoL = 72.9 ; P < .001). Children with concomitant autism were more likely to meet criteria for one or more functional GI 
disorder than not meet criteria for any disorder (23.7% vs 3.6%; P < .01). 
 
Conclusions:  Functional GI disorders are common in children with Down syndrome and are associated with diminished QoL. 
 
 
147     ARE THERE DIFFERENCES IN THE POSTREFLUX SWALLOW INDUCED PERISTALTIC WAVE OR IN 
THE NOCTURNAL BASELINE IMPEDANCE IN CHILDREN ACCORDING TO SYMPTOM PRESENTATION? A 
TWO - CENTER STUDY. Judith Cohen Sabban1, Florencia Ursino1, Renata Weinschelbaum2, Eugenia Micheletti1, Andrea 
Romero2, Vanina Pagotto3, Marina Orsi1  
1Pediatric Gastroenterology, Hospital Italiano Buenos Aires, Buenos Aires , Argentina; 2Sanatorio de Niños de Rosario, 
Rosario, Argentina; 3Investigation and statistics, Hospital Italiano de Buenos Aires, Buenos Aires, Federal District, Argentina  
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Introduction:  The 24 hour multichannel intraluminal impedance-pH 24 (24 hr pH/MII) has become an essential tool in the 
gastroesophageal reflux (GER) diagnostic algorithm. Over time, some parameters have been added to improve understanding 
of reflux behaviors, such as the post-reflux swallow-induced peristaltic wave (PSPW) refers to the percentage of GER events 
(both acid and non-acid) that are followed within 30 seconds by a swallow, it is related to chemical clearance and the mean 
nocturnal baseline impedance (MNBI), which reflects mucosal damage even in the absence of macroscopic compromise. 
Aim: To study the PSPW and the MNBI parameter values in children presenting with respiratory or digestive symptoms and 
analyze the different characteristics between both groups. 
 
Material and Methods:  A retrospective multicenter review of the pH-MII tracings performed in children younger than 18 
years, between May 2018 and April 2021 for evaluation of GER, seen at the Gastroenterology Unit of Hospital Italiano of 
Buenos Aires and at the Sanatorio de Niños in Rosario. Exclusion criteria were patients on proton pump inhibitors, cerebral 
palsy, or eosinophilic esophagitis. Children were divided according to their main presenting symptom in two groups: GI: 
respiratory (cough, hoarseness) and GII: digestive (heartburn, epigastralgia). In all the recordings, the PSPW index (Total 
PSPW, Acid PSPW, non-acid PSPW) and the MNBI were calculated. Reflux index (RI) was considered normal when ranges 
were 0 -3, undetermined, 4- 6 and pathological ≥ 7. 
In the descriptive analysis median and interquartile range (IQR) for quantitative data and absolutely (n) and relative frequencies 
(%) for categorical data. Wilcoxon test was perfomed for comparison of median and chi2 or Fisher for proportions. Software R 
version 4.0.3 
 
Results:  A total of 92 tracings were analyzed, the mean age was 8.0 years (IQR 6.0 – 11.2), and 39 (42.3%) were female. GI 
had 57 (62.0%) patients and GII: 35 (38.0%). Table 1 shows comparison between groups. 
 
Conclusion:  In this two-center cohort study we could observe differences in the PSPW and a tendency of the MNBI in 
children according to their clinical presentation. Those with respiratory symptoms had a lower PSPW and a higher MNBI. 
These findings increase our knowledge in esophageal behavior and dynamics and could orient clinical management. 
 

 
 
148     IMPROVING BOWEL MANAGEMENT IN CHILDREN WITH SPINA BIFIDA. Mitchell Cohen1, Betsy Hopson2, 
Isaac Shamblin2, Erin Swanson-Kimani3, Drew Davis3, Brandon Rocque2  
1Pediatrics, The University of Alabama at Birmingham, Birmingham, AL; 2Pediatric Neurosurgery, The University of Alabama 
at Birmingham, Birmingham, AL; 3Pediatric Rehabilitation Medicine, The University of Alabama at Birmingham, Birmingham, 
AL  
 
Expectations and approaches for neurogenic bowel management in patients with spina bifida (SB) are different from patients 
with constipation or encopresis who are seen in a typical pediatric gastroenterology practice. For patients with SB, achieving 
adequate bowel management and social continence has been linked to better quality of life as well as higher likelihood of 
employment as an adult. A metric of success for a working bowel program for patients with SB is the frequency of unplanned 
bowel movements; a successful bowel program results in no unplanned evacuations. Most patients with SB require 
suppositories, enemas, and/or surgery to achieve continence. In our multidisciplinary SB clinic, we aimed to standardize the 
approach to developing a bowel management program and by so doing, increase the percentage of children (age 5-14) who are 
continent for stool to >70%, (i.e., have <1 episode of bowel incontinence per week). We screened 217 patients. Of these, 119 
(55%) met inclusion criteria and agreed to be followed in our study. The majority of those followed (93/119, 78%) had a 
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diagnosis of meningomyelocele. Of those not followed, the majority were already achieving continence with their bowel 
regimen (71/98, 72%). At the initial visit, only 22/119 (18%) were continent for stool, i.e., NOT having bowel movements 
outside of the toilet, and the mean number of bowel accidents per week was 9.8. In this study group, 64/119 (54%) patients 
have completed a one year follow-up. With a graded series of interventions, beginning with suppositories and advancing to 
high volume enemas, and including planned phone call check ins, for those who have completed one year follow-up, we have 
increased the proportion who had all bowel movements in the toilet and were accident free to 41% (26/64) (p = 0.005). These 
patients generally (58%) required enemas or suppositories in order to achieve continence. During a PDSA cycle we revised the 
criteria for success and began to prospectively evaluate those who had a timed or planned (timed) evacuation either in the toilet 
or in a diaper/pull-up as being successful. With this approach, 70% (16/23) who have completed one year of follow-up have 
achieved a successful outcome. While we were not able to achieve toileted bowel movements in as high a proportion of 
patients as we desired, we did increase the frequency of predictable or planned bowel movements, e.g., after an enema or 
suppository, without unplanned bowel movements at other times of the day.  Frequent phone follow up helped to identify 
barriers to success, such as not understanding how to obtain or use the medication or treatment. Patients with SB are frequently 
capable of achieving a continence program that minimizes unplanned bowel movements and maximizes opportunities for 
success in school and eventually at work. Unlike other patients with constipation or encopresis, who can usually be managed 
with oral laxatives, pediatric gastroenterologists are cautioned not to rely on oral medications alone, as these medications often 
make unplanned bowel movements more frequent in patients with SB. An aggressive bowel management program using 
suppositories and enemas for patients with SB can be effective in achieving social continence. 
 
149     INTER-RATER VARIABILITY OF THE BRISTOL SCALE ON DIAPERED STOOL. Melissa Trieu1, Nikki 
Jamshidbaigi1, Jaya Punati3, Tanaz Danialifar3, Raza Patel2, Hillel Naon3, Susan Dallabrida1,4, Brian Cohn1  
1Obvio Health USA, Inc, Orlando, FL; 2Department of Pediatrics, Intermountain Healthcare, Salt Lake City, UT; 3Division of 
Gastroenterology, Hepatology, and Nutrition, Children's Hospital of Los Angeles, Los Angeles, CA; 4SPRIM, Orlando, FL  
 
Background:  The Bristol Stool Scale (BSS) is used in pediatric research trials as an outcome metric, and prior work has 
measured inter-rater reliability and intra-rater reliability across raters with various backgrounds—However, it is unclear 
whether the level of stool consistency of a given photo is more prone to inter-rater variability (SD). 
 
Methods:  216 diapered stool photos from 9 children ages 2-4 years were collected. Per photo, we collected ratings from the 
careprovider (the untrained nonclinician), a central rater (a trained nonclinician) and 4 pediatric gastroenterologists. Group A 
(n=4 clinicians per photo, 215 photos) used the BSS ratings from the untrained nonclinicians as the reference rating, Group B 
references the trained nonclinician (n=4 clinicians, 212 photos), and Group C (n=3 clinicians, 214 photos) references 1 
clinician (clinician “α”, a pediatric gastroenterologist with a focus on motility). Unreadable photos were removed. 
 
Results:  Certain BSS scores have higher inter-rater variability (ANOVA FA=9.867, pA=1.74E-8, FB=25.918, pB=7.66E-23, 
FC=13.6, pC=5.34E-13, for A, B, and C respectively, which are shown as boxplots in Figure 1a-c, with Tukey HSD post hoc 
analyses in Table 1). In A, BSS-2 was the lowest score given by the untrained nonclinicians and also had the highest inter-rater 
variability (stdA2=1.068). For both B and C, BSS-1 had the highest inter-rater variability (stdB1=1.703, stdC1=0.900). For all 3 
groups, BSS-7 had the lowest inter-rater variability (stdA7=0.421, stdB7=0.163, stdC7=0.072). Generally, stool ratings from 
BSS1-2 have the highest inter-rater variability, and BSS-7 has the lowest variability (Table 1, Figure 1a-c). 
 
Conclusion:  We provide evidence that inter-rater variability is significantly different across the Bristol stool scale when using 
a reference BSS rating from a) untrained nonclinicians, b) a trained nonclinician, and c) a pediatric gastroenterologist. This 
work motivates research into standardized training or automated scoring with a special emphasis on BSS 1-3, where we 
observe higher disagreement. The typical BSS transitions from constipation, normal and loose stools are 2-3 and 5-6, which 
had the same variability across A, B, and C (Table 1); although possibly useful in BSS assessments—this work may not hold 
clinical relevance for stool scales with fewer categories. This variance imbalance would represent a small difference in practice 
when stool is evaluated on a 3-point or 4-point scale. However, these measures of across-scale variability can provide valuable 
context when the full BSS1-7 is used. 
 
PostHoc Tukey HSD Results 
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Figure 1. Bristol Stool Scale (BSS) clinician inter-rater variability (SD), with respect to a given reference rating provided by a) 
untrained nonclinicians, b) a trained nonclinician, and c) clinician α. No untrained nonclinicians reported their child's stool as 
BSS-1. 
 
 
150     DESIGN OF A PHASE 3, RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY TO 
EVALUATE THE EFFICACY AND SAFETY OF PRUCALOPRIDE IN PEDIATRIC PATIENTS WITH FUNCTIONAL 
CONSTIPATION. Carmen Cuffari1, William Spalding2, Heinrich Achenbach3, Manoj Thakur2, André Gabriel2  
1Department of Pediatrics, Division of Pediatric Gastroenterology and Nutrition, The John Hopkins University School of 
Medicine, Baltimore, MD; 2Takeda Development Center Americas, Inc., Lexington, MA; 3Takeda Development Center 
Americas, Inc., Zurich, Switzerland  
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Introduction:  Prucalopride is a selective serotonin type 4 receptor agonist indicated for the treatment of chronic idiopathic 
constipation (CIC) in adults. In children, CIC (or functional constipation [FC]), has a mean global prevalence of approximately  
14% and is a common problem encountered by many pediatricians. A previous phase 3, randomized, controlled trial of 
prucalopride in pediatric patients (6 months to 18 years old) with FC (NCT01330381) demonstrated no efficacy versus 
placebo. To comply with US Food and Drug Administration (FDA) post-marketing requirements, we designed an additional 
phase 3 trial to further assess the efficacy, long-term safety and tolerability of prucalopride in children and adolescents. 
 
Methods:  This multicenter trial will comprise a 12-week, randomized, double-blind, placebo-controlled phase, followed by a 
36-week, double-blind, safety extension phase. Approximately 240 toilet-trained patients aged 3–17 years who meet the 
modified Rome IV criteria for FC will be randomized 1:1:1 to receive low- (0.04 mg/kg) or high-dose (0.08 mg/kg) 
prucalopride, or placebo once daily (Figure). Fifteen non-toilet-trained patients ≥ 6 months old with FC will be included in an 
exploratory efficacy and safety analysis. The primary efficacy endpoint in toilet-trained patients will be the mean change in the 
number of spontaneous bowel movements per week over the 12-week, placebo-controlled phase. 
 
Discussion:  In addition to fulfilling FDA post-marketing requirements, the design of this study focused on addressing 
limitations of the previous prucalopride pediatric study. Importantly, the efficacy endpoints used in the present study will differ 
from those used in adults and in the previous phase 3 study and have been adapted to be suitable and provide data for a wider 
age range of patients. This will be achieved by the primary efficacy endpoint of our study being less restrictive than in the 
previous phase 3 study (the mean change in the number of spontaneous bowel movements (SBMs) per week over 12 weeks 
versus the proportion of patients with ≥3 SBMs per week and ≤1 episode of fecal incontinence every 2 weeks). Additionally, 
the duration of both study phases will be longer than in the previous phase 3 study (double-blind phase, 12 weeks vs 8 weeks; 
extension phase, 36 weeks vs 24 weeks), providing a longer time period in which to assess the efficacy and safety of 
prucalopride. In contrast to the previous phase 3 study, our study participants will be identified using the modified Rome IV 
criteria for FC, whereas previously, the Rome III criteria were used. This study will also include non-toilet-trained patients, 
which will broaden the population of pediatric patients in which the efficacy and safety of prucalopride will be assessed. 
Patients will undergo fecal disimpaction before randomization to ensure they all have the same colon content. Because 
withholding behavior has been identified as a common mechanism leading to the development of FC in children, patients will 
undergo standardized continuous behavioral therapy throughout the trial. 
 
Conclusion:  To date, there are limited treatments that have demonstrated efficacy in pediatric patients with FC. The present 
study of prucalopride in this patient population was designed to address limitations of the previous phase 3 study and aims to 
demonstrate the efficacy and long-term safety of this treatment. 
 

 
 
Figure 1. Study design 
 
152     EPIDEMIOLOGY AND INPATIENT CARE UTILIZATION OF HIRSCHSPRUNG DISEASE IN THE UNITED 
STATES: ANALYSIS OF THE NATIONAL INPATIENT SAMPLE 2009 - 2014. Rajmohan Dharmaraj1, Jessica Reno2, 
Jacqueline Fridge1, Lena Perger3, Yiliang Zhu2  
1Pediatric Gastroenterology, University of New Mexico Health Sciences Center, Albuquerque, NM; 2University of New Mexico 
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School of Medicine, Albuquerque, NM; 3University of New Mexico Health Sciences Center, Albuquerque, NM  
 
Background/Purpose:  Hirschsprung disease (HD) is associated with significant morbidities including long-term bowel 
dysfunction. An information update regarding inpatient care utilization for HD is needed to better understand current HD 
disease burden and inpatient care practice. The aim of this study was to update national and regional trends in the epidemiology 
of HD related hospital utilization in the United States between 2009 and 2014 using the National Inpatient Sample (NIS). We 
also sought to examine changing demographics, in-hospital mortality and length of hospital stay in these HD patients. 
Methods: We obtained NIS data for the years 2009 to 2014 for this study. We included all patients who were 18 years or 
younger with an ICD-9 code of 751.3 for HD among the first 10 diagnosis. Patients with pull-through procedres were 
identified. Patient level characteristics such as gender, race, quartiles of zip-code median household income, primary payer, and 
hospital-level characteristics such as hospital location and teaching status, and hospital bed size were studied. National 
estimates for each year were obtained for the total number of discharges with an HD diagnosis in relation to these 
characteristics. We also reported estimates of mortality, length of stay (LOS), coexisting congenital anomalies and clinical 
factors per year. A modified Cochrane-Armitage trend test was used to analyze trends for dichotomous outcome variables, and 
regression analyses were conducted for continuous and binary variables. Results were weighted for national estimates. p < 0.05 
was considered statistically significant. 
 
Results:  National estimates showed HD-discharges relative to annual total pediatric inpatient volume ranged from 2,796 in 
2009 to 3,925 in 2014, demonstrating little trend (p = 0.27). The overall incidence of HD was 1.78/10,000 live births. 
Neonates, patients of 29-day to 1 year in age, and patients 1-18 years accounted for 24%, 23%, and 49% of all HD-discharges 
in this national sample. We did observe increasing trends in the proportions of Medicaid patients and in African American 
patients relative to inpatient demographics. We also observed a decreasing trend in HD discharges in rural hospitals (p = 0.03), 
coupled with an increasing trend for urban-teaching hospitals. About 23% of the HD-discharges had at least one pull-through 
procedure. The estimated percentage of patients receiving pull-through procedures each year remained little changed from 
2009 to 2014 (p = 0.88). 91% of patients received one and 9% received two pull-through procedures. The percentage of 
patients receiving a pull-through procedure in neonatal age group increased from 33.0% in 2009 to 36.5% in 2014 (p = 0.003). 
Among those with any pull-through procedures, laparoscopic pull-through resection of rectum increased from 16.5% in 2009 to 
31.4% in 2014 (p = 0.0001), showing a strong increasing trend. Bulbus cordis anomalies and anomalies of cardiac septal 
closure were the most common congenital anomalies associated with HD. Dehydration, enterocolitis, constipation, and 
intestinal obstruction were the most common discharge diagnoses. There was a statistically significant increasing trend of 
functional digestive disorders among the HD discharges, from 9.5% in 2009 to 14.6% in 2014 (p = 0.001). Hospital mortality 
has remained stable over the period. The median LOS was 5 days. LOS demonstrated a decreasing trend of 0.23 days per year 
(p = 0.04) in the mixed-effects regression analysis. Cost showed a significant increasing trend of $1197 per year (p = 0.001). 
 
Conclusion:  Our large nationwide study is an updated analysis of the epidemiology and inpatient care utilization of HD in the 
United States from 2009 to 2014. HD-related hospitalization rates were stable and ratio of HD patients receiving pull-through 
procedures increased among neonates. We demonstrated decreasing trends in the LOS, increasing trends in the cost of 
hospitalization and no statistically significant changes in mortality. Future studies and development of protocols to standardize 
patient care could improve outcomes and decrease healthcare spending. 
 
Generalized mixed-effect regression models of mortality, length of stay, and cost in association with clinical and demographic 
factors among HD discharges. 
 

Covariate Mortality, OR (95% CI) p-value LOS, Days (SD) p-value Cost (SD) p-value 
Year (YOY-trend)  0.95 (0.85-1.07) 0.598 -0.23 (0.11) 0.036 1197(366)  0.001 

(Age) Neonates ( 
29 days to  

1 – 18 years 

 
Ref 

0.58 (0.38-0.91) 
0.13 (0.06-0.26) 

 
0.002 

<1.0E-08 

 
Ref 

-4.10 (0.53) 
-4.69 (0.49) 

 
8.48E-15 
<2.0E-16 

    

No of pull-through procedures 0.47 (0.29-0.75) 0.002 1.13(0.36) 0.002 7395(1066)  4.56E-12 
No of other procedures 

No of other procedures for neonate 1.31 (1.26-1.36) <2.0E-16 2.29 (0.07) <2.0E-16 6335(243)  
2758(288) 

<2.0E-16 
<2.0E-16 

Congenital Anomalies 3.08 (2.03-4.69) <1.0E-07         
(Sex) Male 

Female 
Ref 

0.42 (0.25-0.71) 2.4E-04         

(Zip-code median household income) 1st quartile 
2nd quartile 

Ref 
0.26 (0.14-0.46) 

 
3.0E-04 

Ref  
-0.77 (0.44) 

 
0.081     
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3rd quartile 
4th quartile 

0.40 (0.24-0.88) 
0.33 (0.19-0.59) 

0.004 
0.001 

-1.07(0.45) 
-1.51 (0.48) 

0.016 
0.002 

(Severity) Minor loss of function 
Moderate loss 

Major loss 
Extreme loss 

    

Ref 
0.82 (0.42) 
3.85 (0.50) 

12.47 (0.78) 

 
0.053 

1.28E-14 
<2.0E-16 

Ref 
1182 (1304) 
6736 (1535) 

37690 (2471) 

 
0.365 

1.16E-5 
<2.0E-16 

(Hospital birth) No 
Yes     Ref 

3.76 (0.82) 
 

4.74E-6 
Ref 

-6219 (2393) 
 

0.009 
(Race) Non-AA or Non-NA 

AA or NA     Ref 
1.12 (0.44) 

 
0.012 

Ref 
4042 (2197)  

 
0.066 

(Region) Northeast 
Midwest 

South 
West 

        

Ref 
421 

2528 
5998 

 
0.816 
0.356 
0.064 

AA - African American; NA - Native American 
 
 
153     EFFECTIVENESS OF CHOLECYSTECTOMY FOR CHILDREN AND ADOLESCENTS WITH CHRONIC 
RIGHT UPPER QUADRANT PAIN WITHOUT OBJECTIVE EVIDENCE OF GALLBLADDER PATHOLOGY. Lea 
Dikranian1, Lauren Sussman1, Ankesh Nigam2, Cary Qualia3  
1Pediatrics, Albany Medical Center, Albany, NY; 2Surgery, Albany Medical Center, Albany, NY; 3Pediatric Gastroenterology, 
Albany Medical Center, Albany, NY  
 
Background:  Chronic right upper quadrant (RUQ) pain in the pediatric population can be a debilitating symptom that leads to 
missed school days, increased healthcare visits, and high financial cost. Biliary dyskinesia is defined by a gallbladder ejection 
fraction less than 35% on CCK-HIDA scan in the absence of cholecystitis and cholelithiasis. Patients who have biliary 
dyskinesia can experience symptomatic improvement following cholecystectomy. Currently, there is a paucity of data 
regarding the benefit of cholecystectomy for children with chronic RUQ pain who do not have preoperative radiographic 
evidence of gallbladder disease. We aim to determine whether or not cholecystectomy is efficacious for such patients.  
 
Methods:  After obtaining IRB approval for the study, pediatric patients ages 0-18 years who had undergone cholecystectomy 
by a single general surgeon at Albany Medical Center between April 2015 and June 2020 were identified. Patients who had 
experienced RUQ pain for at least 3 months prior to cholecystectomy without preoperative objective evidence of gallbladder 
pathology were included in the study. 
 
Results:  A total of 18 patients underwent cholecystectomy. Six patients met inclusion criteria. Five of the 6 were female. The 
mean age at the time of surgery was 15.9 years, and the mean BMI was 30.0 kg/m2. The average gallbladder ejection fraction 
was 65.5% (range = 41-91%). Interestingly, all patients had evidence of cholecystitis on histological examination. Five of 6 
patients (83.3%) had complete resolution of their abdominal pain at the time of the post-operative follow-up visit (average of 
14.6 days post-surgery). 
 
Conclusion:  This study suggests pediatric patients with chronic RUQ pain without objective evidence of gallbladder 
pathology preoperatively often experience resolution of their abdominal pain following cholecystectomy. These patients may 
have what has been termed “normokinetic biliary dyskinesia.” Larger cohort studies involving pediatric patients are needed to 
further enhance our knowledge of this emerging diagnosis. 
 
 
156    EVALUATING DIETARY EDUCATION PROVIDED BY HEALTHCARE PROVIDERS TO PEDIATRIC 
PATIENTS WITH GASTROPARESIS. Debra Okafor1, Bruno Chumpitazi1, Deepa Dongarwar2, Hamisu Salihu2, Robert 
Shulman1  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Center of Excellence in Health Equity, Training, and Research, Baylor 
College of Medicine, Houston, TX  
 
Background:  Gastroparesis is defined as delayed emptying of the stomach in the absence of obstruction. Dietary 
modifications are first-line treatment for gastroparesis. Yet, we do not know what factors impact whether dietary education is 
provided to patients, including how often dietary advice is provided by dietitians. We sought to determine how often pediatric 
patients with gastroparesis receive dietary education, the types of recommendations given, how often a dietitian is involved, 
and factors affecting these outcomes at our institution. 
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Methods:  A retrospective chart review was performed on children 2- to 18-years-old diagnosed with gastroparesis based on 
standard diagnostic criteria. Using an adjusted binomial regression model, we identified patient demographic factors associated 
with dietary education, dietitian consultation, and diets recommended. 
 
Results:  Of the 161 patients who met the criteria, 98 (60.8%) were given dietary education and 42 (26.1%) were referred to a 
dietitian. The most common diets recommended by providers and dietitians were adjusting diet composition (e.g., puree) 
(26.5% and 47.6%, respectively). Patients with nausea/vomiting were less likely to receive dietary education or be 
recommended an adjusted diet composition; patients with severe symptoms were more likely to receive dietary consultation; 
patients seen in the community vs in the medical center outpatient setting were more likely to be recommended a low-fat diet 
(Table). 
 
Conclusion:  Dietary education is given by a modest majority of providers but use of a dietitian’s expertise is much less 
frequent. Clinical setting and symptoms appear to affect what and where guidance is given. 
 
 
157     PREDICTORS OF GLOBAL HEALTH, PEER RELATIONSHIPS, AND SLEEP QUALITY AMONG A CLINICAL 
SAMPLE OF YOUTH WITH DISORDERS OF GUT-BRAIN INTERACTION. Bonnie Essner1,2, Susan Tran3, John 
Fortunato4,5  
1Psychiatry & Behavioral Sciences, Northwestern University Feinberg School of Medicine, Chicago, IL; 2Pediatrics, 
Psychiatry & Behavioral Health, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 3Psychology, DePaul 
University, Chicago, IL; 4Pediatrics, Northwestern University Feinberg School of Medicine, Chicago, IL; 5Gastoenterology, 
Hepatology, & Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL  
 
Introduction:  Disorders of gut-brain interaction (DGBIs) are prevalent in community and pediatric gastroenterology clinical 
samples and are associated with higher occurrence of anxiety and depressive symptoms, as well as challenges in many domains 
of functioning that lead to high economic costs to families and the healthcare system. 
A constellation of gastrointestinal symptoms (e.g., nausea, abdominal pain) and non-gastrointestinal somatic sensations (e.g., 
fatigue) are common across various DGBIs. These symptoms, along with co-occurring mental health symptoms, likely 
contribute to the functional challenges observed in these youth. However, little is known about the relative influence of various 
aversive symptoms on youth functioning. Further information on impact of GI- and extra-GI symptoms on youth functioning 
could assist with scope and timing of interventions to improve patient clinical outcomes. 
The objective of this study was to examine the relative impact of frequently co-occurring DGBI somatic sensations – namely 
nausea, pain, and fatigue – on several functional health outcomes: global health, peer relationships, and sleep disturbance.  
 
Methods:  Participants were 113 children and adolescents (71 females, 41 males, 1 did not indicate gender; Mage=14.09 years, 
SDage=3.26 years) with DGBIs presenting for evaluation and treatment to a sub-specialty Neurointestinal and Motility 
Gastroenterology Program at a pediatric academic medical center. Child and adolescent patients completed standardized 
measures of somatic sensations (Nausea Profile; Fatigue and Pain Intensity subscales of the PROMIS Pediatric Profile-25) and 
mental health symptoms (Anxiety and Depressive Symptoms subscales of the PROMIS Pediatric Profile-25). They also 
completed measures of general, physical, mental, and social health (PROMISâ Pediatric Scale v1.0 – Global Health 7), peer 
relationship quality (Peer Relationship subscale of the PROMIS Pediatric Profile-25) and sleep disturbance (PROMIS Pediatric 
Sleep Disturbance – Short Form 4a). Parents reported on their children and adolescents’ somatic sensations, mental health 
symptoms, global health, peer relationship quality, and sleep disturbance using analogous parent-proxy versions of the same 
standardized measures. This study was approved by the local Institutional Review Board and all participants provided written 
assent/consent prior to enrollment and completion of study procedures. 
A series of hierarchical linear regressions were conducted to determine associations among somatic sensations and health 
outcomes, controlling for mental health variables. Anxiety and depressive symptoms were entered in the first block and 
somatic sensations (nausea, fatigue, and pain intensity) were entered in the second block using stepwise entry. Separate 
regressions were conducted for child- versus parent-report of each health outcome.  
 
Results:  Parent-reported anxiety and depressive symptoms were significantly negatively associated with global health in 
youth with DGBIs, accounting for 43% variance in the model, F (2,38)=14.394, p<.001; β=.-491, p=.008; β=-.910, p<.001, 
anxiety and depressive symptoms, respectively. Similarly, youth-reported depressive symptoms emerged as a significant 
predictor of global health scores, β=-.712, p<.001; F (2, 38)=20.147, p<.001. Additionally, parent proxy-report of youth 
depressive symptoms was related to lower peer relationship quality, β=-.562, p=.016; F (2, 37)=3.382, p=.045. After 
controlling for mental health symptoms, no somatic sensations were predictive of global health or peer relationships per parent- 
or youth-report. Finally, no parent- or youth-reported mental health or somatic sensation variables were associated with youth 
sleep disturbance.  
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Conclusion:  Anxiety and depressive symptoms were associated with lower global health, and depressive symptoms also 
predicted challenges to peer relationship quality, among children and adolescents with DGBIs in this clinical sample of patients 
within a specialized pediatric gastroenterology program. Findings suggest that the co-occurring mental health symptoms 
experienced by youth with DGBIs may highly interfere with their overall health and important social role development of 
childhood and adolescence. This bolsters the case for integrated psychogastroenterology services as an essential component of 
comprehensive pediatric gastroenterology treatment. 
 
 
158     RECTAL EVACUATION DISORDER IN PATIENTS WITH CONTIPATION CAN BE IDENTIFIED BY RECTAL 
GAS AREA ON ABDOMINAL X-RAY. Yamen Ezaizi1, Mhd Louai Manini1, Kristin Mara2, Michael Camilleri3  
1Pediatric Gastroenterology and Hepatology, Mayo Clinic Department of Pediatric and Adolescent Medicine, Rochester, MN; 
2Biomedical Statistics and Informatics, Mayo Foundation for Medical Education and Research, Rochester, MN; 
3Gastroenterology and Hepatology, Mayo Clinic Department of Internal Medicine, Rochester, MN  
 
Background:  Rectal evacuation disorder (RED) is a common cause of constipation in children and adults. RED is usually 
diagnosed based on pelvic floor evaluation using anorectal manometry (ARM) and evacuation tests (Balloon expulsion test 
(BET), barium and magnetic resonance defecography). A recent study showed that rectal gas measurements on computerized 
tomography (CT) may indicate presence of RED in adults with constipation. The same study showed that rectal gas area value 
of 900 mm2 on CT scout film had specificity of 92% and PPV of 69% in identifying constipated patients with RED. Abdominal 
X-ray (KUB) is simple, quick, and readily available test that is performed frequently on adolescents with constipation. 
 
Aim:  To compare maximum rectal gas area (RGA) on KUB between patients with and without RED and to assess its ability to 
predict the presence of RED in adolescent patients with constipation. 
 
Method:  We reviewed the electronic medical records of 526 patients <19 years who underwent ARM and/or BET as part of 
their evaluation for constipation. We analyzed the data from 160 patients who had KUB within 3 months prior to undergoing 
testing. Patients were classified into 2 groups: patients with RED and without RED. Diagnosis of RED was made if patients 
had abnormal BET (Time based BET was >60 seconds or weight-based BET >200g) and/or abnormal ARM [paradoxical 
contraction or inadequate (≤20%) relaxation of anal sphincter during simulated evacuation]. Without knowing the patient 
groups, we standardized the vertical extent of rectal area below lower margin of Sacro-iliac joints. Then we used a manually 
operated region of interest (ROI) tool to outline the surface area of rectal gas. The area of ROI was automatically computed 
using Quick query Radiographs and photographs Electronic Analysis and Display Station (QREADs) as shown in the figure. 
For the 2 groups, we compared RGA using a Wilcoxon rank sum test. To assess the ability of RGA in predicting RED, and we 
looked at the specificity, sensitivity, positive predictive value (PPV) and negative predictive value (NPV) of different RGAs on 
KUB to identify RGA values that predict the presence of RED in constipated patients. 
 
Results:  There were 160 patients underwent KUB, ARM and/or BET as evaluation for RED of whom 128 patients had RED. 
Table 1 summarizes patients’ demographics. Patients with RED had larger RGA [median (IQR), 588 mm2 (121.5 mm2, 1102 
mm2)] compared to patients without RED [258 mm2 (0 mm2, 631 mm2), p=0.046]. Table 2 shows RGA cut-off values with 
their specificity, sensitivity, PPV and NPV in differentiating patients with RED from those without RED on KUB. RGA values 
≥580 mm has best combination of specificity, sensitivity and PPV (75%, 51% and 89%, respectively) in identifying constipated 
patients with RED. 
  
Conclusion:  RGA on KUB is significantly larger in adolescents with RED and can predict presence of RED with very good 
sensitivity and specificity. 
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159     RECTAL EVACUATION DISORDER IN ADOLESCENTS: DIAGNOSIS, PATIENTS' DEMOGRAPHICS AND 
OUTCOME FOLLOWING PELVIC FLOOR THERAPY. Yamen Ezaizi1, Mhd Louai Manini1, Kristin Mara2, Michael 
Camilleri3  
1Pediatric Gastroenterology and Hepatology, Mayo Clinic Department of Pediatric and Adolescent Medicine, Rochester, MN; 
2Biomedical Statistics and Informatics, Mayo Foundation for Medical Education and Research, Rochester, MN; 
3Gastroenterology and Hepatology, Mayo Clinic Department of Internal Medicine, Rochester, MN  
 
Background:   Rectal evacuation disorder (RED) is a common cause of constipation in children and adults. RED is usually 
diagnosed based on pelvic floor evaluation using anorectal manometry (ARM) and evacuation tests (Balloon expulsion test 
[BET], barium and magnetic resonance defecography).  
 
Aim:  To describe the patients’ characteristics and manometric parameters in constipated adolescents with or without RED and 
to assess the outcome of pelvic floor therapy (PFT) in adolescents with RED.  
 
Methods:  We reviewed the electronic medical records of patients <19 years, between 2008 and 2018, who underwent 
anorectal manometry (ARM) and/or balloon expulsion test (BET) as part of their evaluation for constipation. We excluded 
patients who had ARM under sedation, prior PFT, inflammatory bowel disease, and colon surgery (e.g., ostomies, total or 
subtotal colectomy). Patients were classified into 2 groups: patients with RED and without RED. Diagnosis of RED was based 
on abnormal ARM (paradoxical contraction of anal sphincter or inadequate (≤ 20%) anal relaxation during simulated 
evacuation) and/or abnormal BET (time based BET >60 seconds or weight-based BET >200g). From the records, we also 
extracted documented psychiatric co-morbidity. Additionally, characteristics of patients with RED who had PFT were analyzed 
in relation to the therapeutic response. Based on patient/ family report and follow up data documented in the medical charts, 
outcomes of PFT was classified as symptom resolution, improvement, or no response. Wilcoxon rank sum tests were used to 
compare continuous variables, and Chi-square or Fisher’s exact tests to compare categorical data between groups  
 
Results:  There were 526 constipated patients, who underwent an evaluation for RED; 416 had RED. Patients’ demographic 
data are detailed in table. The mean (±SD) age was 16.6 (±1.7) and 79.5% were female. Patients with RED had higher 
prevalence of fecal incontinence (p=0.004) and history of abdominal surgeries (p=0.049); no other gastrointestinal symptoms 
differentiated the groups. Patients with RED had more negative rectoanal gradient [Median (IQR), -42.7(-64.6, -21.4)] 
compared with patients without RED [ -24.9(-38.2, -8.7), p <0.001]. Rectoanal pressure gradient cutoff of -34.75 had best 
sensitivity and specificity of 62% and 72%, respectively in predicting presence of RED. Volume thresholds for first sensation 
and discomfort were higher in patients with RED (p=0.036 and p=0.011, respectively). Patients with RED had more anxiety 
and depression (p<0.05). There were 135 patients who had undergone PFT at Mayo Clinic, 92 (68.1%) patients had 
improvement (partial or complete). Response to PFT was more likely in male patients (p=0.032) and patients who had higher 
residual anal pressure during simulated evacuation {Median (IQR), 77.9 (56,101.1) vs. 58 (36.4, 89.3), p=0.02}.  
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Conclusion:  Our data suggests that adolescents with constipation and RED are more likely to have a mood disorder (anxiety 
or depression), higher rectal thresholds for first sensation and discomfort, history of fecal incontinence and abdominal surgeries 
compared to constipated adolescents without RED. Response to PFT was more likely in males and in patients with higher 
residual anal pressure during simulated evacuation. 

 
 

 
NUTRITION AND OBESITY 

 
161     PEDIATRIC ICU ENTERAL FEEDING PROTEIN INTAKE: QUALITY IMPROVEMENT PROJECT. Pamela 
Cekola4, Melissa O'Brien1, Cecelia Pompeii-Wolfe2, Aimee Henrikson4, Heidi Reichert3, Sarah Cohen3, Krysmaru Araujo 
Torres4  
1Le Bonheur Children's Hospital, Memphis, TN; 2University of Chicago Comer Children's Hospital, Chicago, IL; 
3EpidStrategies A Division of ToxStrategies, Cary, NC; 4Nestle Health Science, Bridgewater, NJ  
 
Rationale:  Protein requirements in the critically ill child are higher in order to maintain protein balance and prevent lean body 
mass depletion. Protein intake has been found to be insufficient in the pediatric intensive care unit (PICU). Optimizing protein 
intake in the PICU is a priority along with addressing barriers to achieving full feeds, including fluid restriction, feeding 
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intolerance and interruption of feeds due to procedures. This quality improvement project (QIP) was designed to assess protein 
intake and feeding interruptions in critically ill children. 
 
Methods:  This QIP included critically ill children 1-13 years old, with higher protein needs, requiring tube feeding (EN) for at 
least 5 days and was conducted at 2 sites from July 2018 to June 2019. Both sites included 10 patients with PICU EN use 
within the previous 6 months in a retrospective cohort (RC) (determined from medical records) and also enrolled a prospective 
cohort (PF) fed a 1.2 kcals/mL, 16% protein (whey hydrolysate) formula [Peptamen Junior® HP, Nestlé Health Science, 
Bridgewater, NJ, USA]. Daily protein and calorie intake delivery as a percentage of prescribed daily goals, feeding intolerance, 
and feeding interruptions were collected for 5 days. 
 
Results:  Data from medical records of 20 subjects in the RC and 8 subjects in the PF were included. Mean age was 5.1 vs 6.2 
yrs; 70% male vs 13%; in the RC and the PF, respectively. The main admission diagnosis was trauma (40%) for the RC and 
respiratory diagnoses (87.5%) for the PF. Peptide (55%) and standard (35%) protein formulas were most used in RC. Over 
90% of protein goal was achieved in 46% (95%CI: 32%-60%) of days in RC and 53% (95%CI: 24%-81%) of days in PF 
(p=0.62). Mean formula intake volume was 655 ml/day (71% of goal) in RC vs 581 ml/day (69% of goal) in PF, with mean 
daily protein intake of 25g (95%CI:17-34) vs 31g (95%CI:16-46), respectively; patients in the PF consumed more daily grams 
of protein in less formula volume. Both cohorts met their highest percentage of nutrition goals on feeding Day 2. The most 
common feeding interruption reported in both RC and PF was due to ’procedures’ (40% and 75%, respectively, p=0.21). The 
PF cohort had no reports of feeding intolerance interruptions compared to a mean of 13% (95%CI: 3%-23%) of days in the RC 
[p=0.01]. PF had no reports of abdominal distention vs RC mean of 8% (95%CI: 0.3%-16%) of days [p=0.04]. No statistical 
difference in diarrhea or vomiting was observed. 
 
Conclusion:  In this QIP, when fed a 1.2 kcal/mL, higher protein (16% of kcals from protein) pediatric formula, critically ill 
children consumed more grams protein per day delivered in less formula volume and had no feeding interruptions due to 
feeding intolerance. Although the difference was not statistically significant, PF had a higher percent of days in meeting 90+% 
of protein goal compared to RC. 
 
 
163     PREVALENCE OF NEW INFANT FEEDING TRENDS IN THE UNITED STATES. Nan Du2, Anthony Porto1, 
Dina Dimaggio3  
1Pediatrics , Yale-New Haven Hospital, New Haven, CT; 2Gastroenterology, Boston Children's Hospital, Boston, MA; 
3Pediatrics, NYU Langone Health, New York, NY  
 
Background:   Nutrition during the first 1000 days of life has been shown to play a critical role in a child’s health and 
development. Though the American Academy of Pediatrics (AAP) has recommended against the informal sharing of breast 
milk, young child formulas (YCF) for infants, imported European infant formulas (EIF) and homemade infant formulas (HIF), 
little is currently known about the US prevalence of these trends. One study of 499 postpartum women demonstrated that 4% 
had shared milk with either a family or friend, but it is unclear the number of infants using donor breast milk (DBM). In 2019, 
a study in a NYC pediatric private practice, showed one in five formula-fed infants were fed non-FDA registered EIF. 
Unpublished data from this same study showed that 5% of babies feeding formula were being fed YCF, usually meant for 
children between ages of 12-36 months. The AAP has warned that. homemade formulas may contain too many or not enough 
nutrients, and there is not enough quality regulation.The purpose of this study was to establish the prevalence of contemporary 
infant feeding trends and gain insight into the parental reasoning for selecting those choices. 
 
Methods:  An anonymous cross-sectional voluntary electronic survey was sent to all active prescribers to the baby food 
company, Yumi's, listserv. A link to the survey was emailed to a group of parents in April and two subsequent reminder emails 
were sent two weeks apart in May 2021. Basic demographic, utilization of infant feeding trends and general feeding habits 
were collected. 
 
Results:  A total of 1744 responses were received; 61 responses were removed due to completing <50% of the survey or age of 
the child is greater than 3 years of age. Responses were collected from all 10 zip-code regions in the United States; 60% (1064) 
of the households had salary >$100,000 and over 75% (1291) had at least a bachelor’s degree. 87% (1465) of the infants were 
born full-term and 55.6% (936) were male. The mean age of the infant at time of survey was 10.2 months old. Initially, 57% 
(957) infants were exclusively breastfed on day of birth, which transitioned to 40% (668) by one year of life. 
 
Donor Breast Milk: 8% (119/1485) of those breastfeeding had used DBM with 63% (75/119) of the DBM users acquiring it 
from hospital. 35% (42/119) of the parents had received the DBM from someone that they knew and 7% (8/119) of those using 
DBM acquired it from social media groups over the Internet. 
European Infant Formulas: Approximately 13% (128/1015) of the respondents were using EIF and an additional 40% 
(407/1015) had heard of them; 40% (51/128) of the EIF users did not speak with their doctor. 45% (35/77) of those that spoke 
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with their child’s doctor about EIF, felt that they were at least somewhat informed. The most used EIF were HIPP (67/128) and 
Holle (38/128). Information about EIF was from either parent/friend recommendation (66/128) or other internet sources 
(56/128). EIF was purchased predominantly from Internet store/3rd party vendor (118/128). Of respondents who chose to use 
EIF for their infant, their most important reason for choosing to do so was the perception that EIF contained “better” 
ingredients, was an organic option, less “synthetic ingredients,” and that the European Union (EU) had stricter formula 
standards (91%, 77%, 66% and 69%, respectively). 
Young Child Formulas: 5% (48/1015) of the respondents using formula were using YCF for infants <1 year of age. The most 
commonly used YCF were Baby’s Only (21/48) and Enfamil Toddler (9/48). Of respondents who chose to use YCF for their 
infant, their most important reason for choosing to do so was the perception that YCF contained “better” ingredients, was an 
organic option, and less “synthetic ingredients” (54%, 41%, 35% respectively). The predominant source of information about 
YCF was “other internet source” (11/48) and parent/friend recommendation (11/48). Only 40% discussed using YCF for their 
infants with their pediatrician and of those, 49% felt their pediatrician was at least somewhat informed. 
Homemade Formulas: 2% of the respondents using formula were making their own HF. The respondents most obtained the 
recipe from a parent/friend recommendation (5/19) or a medical professional (4/19). Respondents also got recipes from social 
media, medical websites, and advertisements. Approximately 68% (13/19) of the HF users did not tell their pediatrician about 
using HF. 
 
Conclusions:  There is increased interest and use of donor breast milk, imported European infant formulas, toddler formulas 
for infants, and homemade infant formulas. A total of 17% of parents were following at least one of these trends. Additional 
training and guidance should be provided to pediatricians and pediatric gastroenterologists regarding these formula trends and 
understanding the potential risks to infants. 
 
 
164     THE IMPACT OF MORINGA OLEIFERA LEAF SUPPLEMENTATION ON HUMAN AND ANIMAL 
NUTRITION, GROWTH, AND MILK PRODUCTION. Sumeer Brar1, Carolyn Haugh1, Nicole Robertson1, Patrick Owuor2, 
Carrie Waterman3, George Fuchs1, Suzanna Attia1  
1Medicine, University of Kentucky College of Medicine, Lexington, KY; 2Anthropology, Northwestern University, Evanston, IL; 
3Nutrition, University of California Davis, Davis, CA  
 
Childhood undernutrition (underweight, stunting, wasting, and/or micronutrient deficiencies) contributes to up to 45% of 
deaths in children under five years. Cost-effective, practical strategies to reduce undernutrition among vulnerable populations 
are needed. Moringa oleifera (moringa) is a drought-tolerant, fast-growing tree whose edible nutrient-rich leaves provide a 
significant source of protein, bioavailable iron and vitamin A, and promote breastmilk production. To better understand 
moringa’s impact on nutrition, we performed a systematic review of human and animal studies assessing moringa leaf and its 
impact on iron or vitamin A status, measures of growth, and/or breastmilk production. Our search yielded 148 unique studies; 
33 were included (seven human, 26 animal). Quality assessment by Effective Public Health Practice Project guidelines was 
strong for one and moderate for all others. In humans, moringa at higher (14-30g/day) but not lower (<10g/day) doses 
improved hemoglobin (Hgb) in children with iron deficiency anemia, improved Hgb and vitamin A status in postmenopausal 
women, and increased BMI in HIV+ underweight adults. Moringa (0.5g/day) also increased breastmilk volumes. In animals, 
moringa increased milk production in 2 of 3 studies, inconsistently affected growth, and had no effect on iron status; vitamin A 
status was not measured.  No serious adverse effects were reported. Current evidence on moringa supplementation’s utility for 
enhanced maternal and child nutrition is limited but promising. Larger more rigorous trials are needed to assess optimal dosing 
of moringa leaf supplementation and its impact on iron and vitamin A status, breastmilk production, and growth in populations 
experiencing undernutrition. 
 
 
165     BENEFITS OF INTACT AND HYDROLYZED PEA PROTEIN VEGAN ENTERAL FORMULAS IN A 
PEDIATRIC POPULATION: BASED ON A PATIENT-CAREGIVER SURVEY. Stanley Cohen1, Vanessa Millovich2, Dwan 
Newman2, Belinda Jenks2, Ana Ramirez1  
1Children's Center for Digestive Health Care, Atlanta, GA; 2Kate Farms LLC, Santa Barbara, CA  
 
Background:   Enteral formulas have expanded to included plant-based proteins. Previous data investigating the benefit of an 
intact protein versus a hydrolyzed (peptide) formula have reported conflicting results, however, the formulations and protein 
source have not been solely plant-based nor vegan in these studies. To understand the benefits of nutritionally complete, vegan, 
pea protein enteral formulations, patient and caregiver responses were sought. 
 
Methods:  An online survey request was sent to families who had initially contacted the manufacturer of nutritionally complete 
vegan, pea protein enteral formulas (Kate Farms, Santa Barbara, CA) and who had completed a survey about their outcomes 1 
year previously. The 32 survey questions, administered via REDCap, addressed participant characteristics, reported health 
outcomes and reported adherence to the overall nutritional regimen. Survey responses from those who had used the formula in 
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the subsequent year were collected and were separated by the age of the formula user, those > 20 years, and those <20 years of 
age. The data was assessed in aggregate and by the formula used. 
 
Results:  Of the total respondents (n = 229), 97 were < 20 yo (pediatric cohort, PC). Of those, 71 (73%) were still on their 
formula at the time of the survey. The PC included 41 (42%) female users and 56 (58%) male users. The largest group of users 
were 1-5 yo (n=49, 50 %), with 6-12 yo and 13-19 yo accounting for 32 (33%) and 16 (16%), respectively. Within the PC, 44% 
(n=43) had used and/or was still using a hydrolyzed protein (peptide) formula (peptide users, PU) exclusively versus 47%, 
(n=46) who used or were continuing to using a standard or intact protein formula (standard users, SU) exclusively. Another 8% 
(n = 8) used both standard and hydrolyzed formulas. Primary diagnoses of PU were FTT (n= 11, 26%), CP (n=5, 12%) and CF 
(n=4, 9%) whereas SU reported developmental delay and dysphagia as the primary diagnosis (15 vs 0% and 13 vs 5%, 
respectively compared to PU). PU reported 56% (n=24) consuming their formula orally, 35% (n=15) by feeding pump, 19% 
(n=8) by bolus, and 7% (n=3) via gravity bag. SU reported 61% (n=28) consuming their formula orally, 30% (n=14) by feeding 
pump, 13% (n=6) by bolus and 4% (n=2) via gravity bag. Improvement in GI symptoms was seen more frequently among PU 
while weight gain was similar in both groups (Table 1). PU and SU responded similarly to questions on adherence: 91% (n= 
39) of PU and 91% (n = 42) of SU strongly agreed or agreed that they were able to use 75% of the recommended amount of 
formula daily, and, 84% (n=36) of PU did not have difficulty consuming their formula, as did 85% (n = 39) of SU. The main 
difficulties for those consuming a peptide formula were early fullness (n=4, 9%), abdominal pain (n=2, 5%), swallowing 
difficulty (n=1, 2%), or taste (n=1, 2%). Among SU, the primary reasons were taste (n=3, 6%), early fullness (n=2, 4%), and 
abdominal pain (n=2, 4%).  
 
In summary, this observational and exploratory dataset of patient/ caregiver responses demonstrates that those using standard 
and hydrolyzed (peptide) nutritionally complete, vegan, pea protein-based formulas demonstrate improvement in symptoms 
and have a minimal reported difference in adherence. However, the conditions where each was used varied between the groups. 
Further research is needed to expand upon these initial findings. 
Table 1: Patient/Caregiver Reported Outcomes – Symptoms and Weight Change Among Pediatric Patients Using an Intact or 
Hydrolyzed Pea Protein Formula. 
 

  Constipation Reflux Vomiting Diarrhea PNTA* No Improvement 
Hydrolyzed (Peptide) Protein (n=43) 37.2% 39.5% 27.9% 23.3% 4.7% 27.9% 

Intact Protein (Standard) (n=46) 28.3% 30.4% 19.6% 21.7% 6.5% 21.7% 
              
  Weight Gain Weight Loss No Change Unsure PNTA   

Hydrolyzed (Peptide) Protein (n=43) 76.7% 2.3% 16.3% 4.7% 0%   
Intact Protein (Standard) (n=46) 80.4% 4.3% 15.2% 0% 0%   

 
Percentages reflect the percent of participants who reported an improvement in GI symptoms and what kind of weight change 
if any. *Prefer Not to Answer 
 
 
166     IMPACT OF SARS COV2 ON NEWBORNS WEIGHT FROM INFECTED MOTHERS. Lucia Escobedo Berumen1, 
María Citlalli Casillas Casillas2,3, Gabriela Tijerina Tijerina4, Diego Gustavo Garay Carmona5,6, Claudia Lopez enriquez2,3, 
Andres Blanco Montero5,6, Jose Juan Donis Hernandez3, Lucia Martinez Hernandez3, Miguel Gallardo Luna1, Ana Quesada 
Tortoriello1, Rodrigo Osegueda Mayen4, Fermin Barba Gonzalez3  
1Pediatric gastroenterology and nutrition, Instituto Nacional de Pediatria, Mexico, Mexico, Mexico; 2Infectology, Hospital  
Infantil de Mexico Federico Gomez, Mexico City, Mexico City, Mexico; 3Infectology, Hospital Espanol, Mexico City, Mexico 
City, Mexico; 4Neonatology, Hospital Angeles Lomas, Huixquilucan, Estado de México, Mexico; 5Pediatric intensive care unit, 
Hospital Infantil de Mexico Federico Gomez, Mexico City, Mexico City, Mexico; 6Pediatric intensive care unit, Hospital 
Espanol, Mexico City, Mexico City, Mexico  
 
Introduction:  During the present Sars cov-2 pandemic, pregnant women are considered high-risk group population due to a 
state of immune compromise. Previous knowledge regarding pregnant women and their newborns is rapidly changing as new 
covid discoveries are unraveled, paying special attention on newborns evolution during their first days of life. 
 
Objectives:  To determine impact of Sars Cov2 infection on the expected birth weight of newborns of infected mothers. 
 
Methods:  It is a descriptive, cross-sectional, observational and retrospective study involving the analysis of clinical records of 
patients from the infectiology service of the Hospital Español Mexico. The study includes newborns from mothers between the 
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ages of 18 to 48 infected with Sars Cov2, confirmed by a PCR test. The study excludes patients with incomplete records. 
We evaluated the frequency and proportion of the qualitative variables; we obtained the arithmetic mean and the standard 
deviation for the quantitative variables with normal distribution. 
 
Results:  Data included 36 patients from the infectology service between the months of March 2020 to April 2021, with 
positive PCR for sars cov 2, with a mean age of 34.28 ± 5.86 years, mainly presented the following comorbidities: : obesity in 
27.8%, hypothyroidism 11.1%, diabetes 13.9%, gestational hypertension 13.9%. The principal symptoms presented by the 
mothers were respiratory in 19.4%, gastrointestinal 13.9%, asymptomatic presentation 47.2%. Newborns results were obtained 
with a mean gestational age of 37.3 ± 2.6, with a male predominance of 52.8%, with a mean birth weight of 2811.1 ± 616.7, 
height 47.64 ± 3.7. About 16.4% of the patients were premature, only 4 were admitted to the neonatal intensive care unit, due 
to sepsis, pediatric inflamatory multisystemic syndrome, and an intrauterine growth restriction. All the newborns had a 
negative PCR test despite the positive PCR of all the mothers 
 
Conclusion:  Newborns from mothers infected with Sars cov 2, were born with appropriate weight for their gestational age. 
The immune system of newborn babies protects to have adequate nutrition during the gestational period, however, some 
presented inflammatory and vascular complications. Special emphasis should be done on maternal metabolic clinical history, 
such as obesity, metabolic syndrome, and hypothyroidism since these comorbidities can impact negatively in the prognosis of 
the infected mother and the newborn. It is very important to perform a nutritional screening during prenatal care for an 
adequate metabolic programming in early life in children. 
 
 
167*     THE UTILITY OF POST-TREATMENT TEST OF CURE BLOOD CULTURES FOR CENTRAL LINE 
ASSOCIATED BLOODSTREAM INFECTIONS IN CHILDREN RECEIVING HOME PARENTERAL NUTRITION. 
Kathryn Broyles1, Mary Gallotto1, Allison Churchill1, Rachel Hoch1, Jennifer McClelland1, Lissette Jimenez1, Biren Modi2, 
Christopher Duggan1, Alexandra Carey1  
1Pediatric Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA; 2Pediatric Surgery, Boston 
Children's Hospital, Boston, MA  
 
Background:  Central line associated bloodstream infections (CLABSI) are a common complication of home parenteral 
nutrition (PN). Line salvage can be attempted in the absence of fungal infection, septic shock, and persistent bacteremia. In line 
salvage patients, test of cure (TOC) blood cultures following completion of antibiotic courses are often used to confirm 
clearance of bacteremia. This study examines the utility of post-treatment TOC blood cultures for CLABSIs in children 
receiving home parenteral nutrition (HPN). 
 
Methods:  Medical records of patients in the Boston Children’s Hospital HPN program who developed a CLABSI in the 
ambulatory setting from April 2018 through May 2021 were reviewed. CLABSI was defined according to the CDC National 
Healthcare Safety Network criteria. Charts were screened for documentation of TOC blood culture following completion of 
antibiotic courses as part of a quality improvement initiative. The HPN program is a quaternary referral program that follows 
132 patients ranging from 8 months to 34 years with intestinal failure requiring chronic PN through a central venous catheter 
(CVC). 
 
Results:  111 CLABSIs were evaluated in 64 unique patients. 66 (59.5%) CLABSIs were treated without the need for CVC 
removal of which 41 (62.1%) had a TOC drawn. The only positive TOC was deemed a probable contaminant with a common 
commensal, not the original microorganism. One patient, with a negative TOC, developed repeat CLABSI with the same 
organism (Staphylococcus aureus) 20 days after completion of a 14-day course of appropriately selected IV antibiotics. The 
venous catheter was subsequently removed. 15 (22.7%) CLABSIs in patients whose line remained in place did not have a TOC 
drawn (46.7% due to the inability to arrange outpatient appointment) and in 10 (15.2%) it was not known if TOC was obtained. 
None of the patients without a TOC or with an unknown TOC developed repeat CLABSI during the secondary bloodstream 
infection attribution period. 45 (40.5%) of CLABSIs required CVC replacement. 
 
Conclusion:  Positive TOC blood cultures following completion of antibiotic courses for CLABSI in a HPN population were 
very rare and subject to falsely positive results. TOC blood cultures can be difficult to coordinate in the outpatient setting and 
may lead to caregiver burden, unnecessary CVC blood draw, and increased healthcare costs. Future prospective studies 
examining the utility of post-treatment TOC blood cultures in line salvage patients are needed to determine the balance 
between the risk of persistent unrecognized bacteremia and the risks/costs of TOC. 
168     CORRELATION BETWEEN BODY FAT MASS, VISCERAL FAT AND BODY MASS INDEX IN CHILDREN 
WITH DOWN SYNDROME. Lucía Casas-Guzik, Karen Ignorosa-Arellano, Alejandro Loredo-Mayer, Flora Zárate-
Mondragón, Jose Cadena-Leon, Erick Toro-Monjaraz, Ericka Montijo-Barrios, Roberto Cervantes-Bustamante, Jaime 
Ramírez-Mayans  
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Gastroenterology and Nutrition, Instituto Nacional de Pediatría, Mexico City, Mexico City, Mexico  
 
Objectives and Study:  Down Syndrome (DS) is the most common chromosomal abnormality, characterized for a high 
prevalence of overweight and obesity. These children are evaluated with body mass index (BMI), however, it is not a sensitive 
tool for distribution of body fat mass (BFM). The aim of this study is to correlate BMI with BFM and visceral fat (VF) in order 
to define if better tools for composition analysis should be used in this population. Biolectric impedance analysis (BIA) is a 
safe, fast, accessible and easy-to-use tool to obtain this information from pediatric DS population. 
 
Methods:  Prospective, observational, analytic and cross-sectional study. 
Inclusion criteria: Mexican children with DS between 5 and 18 years old. 
Exclusion criteria: mosaicism and medical treatments or devices that interfere with the results of BIA. 
From a total of 43 subjects with DS between 5 and 18 years old, 8 were excluded, 6 because they could not remain still during 
the analysis, 1 was on chemotherapy and 1 had a pacemaker. BIA enabled for pediatric population was obtained from the 
remaining 35 in a room at 20-25°C (68-77°F) after 3 hours fasting, 5 minutes standing, urination and excretion. BMI was 
calculated and correlation was made with the information obtained in BIA by linear regression using the statistical analysis 
program STATA v16. 
 
 
Results:  A correlation coefficient of the BMI with the BFM for overweight and obesity of 10.4 and 14.1, respectively, with a 
p-value 0.04 (CI 0.04-20.7) for overweight and 0.004 (CI 4.72-23.3) for obesity was demonstrated. Not so in those with normal 
BMI, with a correlation coefficient of 5.8, with p-value 0.16 (CI -2.5-14.0). As expected, this correlation with overweight and 
obesity is evident. On the other hand, BMI does not correlate with VF, demonstrating a correlation coefficient for eutrophy, 
overweight and obesity as follows: 3.8 with p-value 0.15 (CI de -1.4-9.0), 2.6 with p-value 0.42 (CI -3.9-9.13) and 3.7 with p-
value 0.21 (CI -2.41-6.81), respectively. Therefore, BIA is useful to measure BFM but not VF, so it should not be used to 
predict risk of diseases associated with increased VF in this population. A correlation coefficient of 0.10 between kilograms of 
BFM and age was demonstrated, with a p-value of 0.00 (CI -0.05-0.15), which is expected. However, the one between BFM 
percentage and age is 0.03, with a p-value of 0.59 (CI 0.08-0.14), so that the percentage of BFM does not increases with age as 
kilograms of BFM, perhaps due to body components distribution.  Figure 1. Likewise, a lack of correlation between VF in 
kilograms and age was demonstrated, with a correlation coefficient of 0.02 with a p-value of 0.17 (CI -0.01-0.05).  Figure 2. In 
this regard, a comparison with healthy children could be made as a future investigation. Finally, musculoskeletal mass and fat-
free mass increases with age, with a correlation coefficient of 0.11, p-value of 0.00 (IC 0.08-0.14) and 0.19, p-value 0.00 (IC 
0.14-0.23), respectively. 
 
Conclusion:   Because the pediatric population with DS has a higher risk of being overweight and obese, it is recommended to 
evaluate them using standard BMI charts, indicating excess adiposity when their BMI is at the ≥80 percentile. Similar to the 
study performed by Loveday et al, and contrary to the one by Artoli et al, fat mass significantly correlated with BMI, 
demonstrating that BIA is useful in this population. Not so to measure visceral fat and draw conclusions about the risk of 
associated diseases, since no correlation was found in this study. Finally,although BFM increases in kilograms, not in 
percentage with age in this population. A comparison with healthy children could be made as a future investigation. 
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169     ABDOMINAL PAIN IN THE LAST MONTH AFTER THE INTAKE OF FODMAP IN COLOMBIAN 
SCHOOLCHILDREN AND ADOLESCENTS. Diana Cardenas-Sterling2, CARLOS Velasco-Benitez2, Daniela Velasco1  
1Medicina, Pontificia Universidad Javeriana, Cali, Colombia; 2Pediatrics, Universidad del Valle, Cali, Colombia  
 
Introduction:  The intake of FODMAP favors abdominal pain (AP) in children since being poorly absorbed, they exert an 
osmotic effect, are fermented at the colonic level and produce gas and abdominal distension.  
 
Objective:  To determine in Colombian schoolchildren and adolescents, the prevalence of AP in the last month after the intake 
of FODMAP and its possible risk factors.  
 
Methodology:  The prevalence of AP was determined after intaking FODMAP. The children identified through photographs 
the intolerance to 41 foods with FODMAP, which were classified into 7 groups (vegetables, greens and legumes; fruits; 
starches; nuts; dairy products; proteins; fats; sugars and beverages). Other digestive symptoms (belching, flatus, heartburn, 
fullness, nausea, diarrhea, constipation, vomiting, bloating, regurgitation, and spitting) and other extra-digestive symptoms 
(headache, dizziness, paleness, coldness, and blurred vision) were analyzed.  
 
Results:  234 children were included (14.2 +/- 2.1 years of age; 79.5% adolescents between 13 and 18 years of age; 63.7% of 
the female sex; 50.9% of the mixed race), 60.8% did not tolerate the intake of FODMAP; 27.8% did not tolerate vegetables, 
greens and legumes; 37.6% to only 1 FODMAP group, and 61.5% had AP. There was a greater opportunity to present AP 
when eating vegetables, greens and legumes (OR=2.14 95%CI=1.10-4.30 p=0.0164) and to a single FODMAP group 
(OR=2.39 95%CI=1.30-4.47 p=0.0026). This AP occurred in a isolated way (OR=7.00 95%CI=3.73-13.17 p=0.0000), and 
when it was associated with other digestive (OR=6.44 95%CI=3.46-12.04 p=0.0000) and extradigestive symptoms (OR=2.32 
95%CI=1.27-4.28 p=0.0031).  
 
Conclusion:  More than half of these children presented AP after intaking some FODMAP, especially vegetables, greens and 
legumes; being this AP isolated, and associated with other digestive and extradigestive symptoms. 
 
 
170     PREVALENCE OF NAFLD IN OBESE CHILDREN AGED 5-19 YEARS IN NORTH INDIA. Radha Chonsariya, 
Shivani Deswal, Neelam Mohan  
Department of Pediatric Gastroenterology, Medanta The Medicity, Gurgaon, Haryana, India  
 
Background:   Global prevalence of NAFLD is rising and it has emerged as a leading cause of chronic liver disease among 
children in USA. New screening modalities are being evaluated, however till now alanine aminotransferase (ALT) levels are 
universally accepted screening test for NALFD in children and liver biopsy remains the gold standard for diagnosis . Limited 
data is available on Indian children with most studies based on ultrasound evaluation. 
 
Aim:  To study the prevalence of NAFLD among obese North Indian children aged 5-19 years . 
 
Methodology:   A prospective study from 1st March 2017 to 31 st March 2021 was conducted in a major private sector referral 
centre of North India. All consecutive obese children (BMI > 95 th centile for age) ) presenting to the outpatient paediatric GI 
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clinic with symptoms of pain abdomen , constipation ,dyspepsia or raised transaminases were screened with baseline metabolic 
workup ( thyroid profile , lipid profile , HBA1c, liver function tests) and ultrasound abdomen (performed by two dedicated 
paediatric sonologists ). Ultrasound scoring of fatty liver was based on score developed by Saverymuttu et al . All children with 
hepatomegaly or raised transaminases or fatty liver on ultrasound were investigated for autoimmune liver disease, wilsons 
disease and chronic viral hepatitis . ALT > 52 in boys and > 44 in girls with baseline workup negative for other aetiologies of 
chronic liver disease was taken as definition of NAFLD and all children satisfying this criteria were enrolled in the study. 
Children with significant hepatosplenomegaly were excluded. Fibroscan and liver biopsy were offered to all the enrolled 
subjects and done if consent given. Fibroscan was done on ECHOSENSE 502 model by two dedicated paediatric 
gastroenterologists who were unaware of ultrasound report. CAP score of more than 249 Db/m was taken as liver steatosis and 
< 7 kPa was taken as no fibrosis. Liver biopsy was reported by a senior histopathologist . NAS score was used to grade 
steatosis and fibrosis. Steatosis of > 10 % on liver histology was accepted as equivalent of fibro scan CAP score of > 248 Db/m 
and F 0/F1 fibrosis to Fibroscan score < 7 kPa respectively as in various adult studies. The baseline clinical, laboratory, 
radiological, fibroscan and histopathology data was entered in a predesigned proforma .It was systematically entered in a MS 
Excel spreadsheet and analyzed using SPSS version 21.0. Categorical variables were presented in number and percentage (%) 
and continuous variables were presented as mean ± SD and median. 
 
Result:  Total number of obese children presenting to outpatient clinic were 214 in the study period of four years. Children 
fulfilling the definition of NAFLD were 66 (30.8 %). Children in the age group 5- 10 years were 24(36%) and adolescents (10-
19 years) were 42 (64 %). Males were 47 (71 %). Hypertension (Mean BP > 95 th centile), dyslipidaemia (triglycerides >110 
mg/dl ) were found in 10 (16 %) and 30 (45 %) children respectively .Though fasting hyperglycaemia was seen in 4 (6%) 
children , overt type 2 diabetes was present in one child only. ALT > 80 was seen in 36 (54.5 %). Ultrasound was reported 
normal  in 4 (6%) children, grade 1 fatty liver in 40 (60 %) and grade II in 22 (44 %). Fibroscan showed CAP score > 248 kb/m 
in 66 children (100%). Out of 66 children, four children had normal ultrasound but fibro scan picked steatosis in them. All 
these four children were confimed to have grade 2 steatosis on liver biopsy as well. 20 (30%) out of 66 children underwent 
liver biopsy after parental consent. Steatosis > 10 % was seen in all 20 children. Grade 4 steatosis was found in eight (40 %), 
grade 3 in eight (10%) , grade 2 in 8 (40 %) and grade 1 in 2 (10% ) children. Three children had evidence of fibrosis on liver 
biopsy (grade 1 - 1; grade 2-2) . All three were missed on fibroscan . 
 
Discusssion: Prevalence of NAFLD was found to be 30.8 % in our study which is in concordance with global prevalence 
among obese children. Fibroscan is a useful modality for reporting steatosis in children and it had high correlation with liver 
biopsy. However, fibroscan was not useful in detecting early fibrosis in our cohort of children. Further studies are needed to 
validate CAP score cut offs to grade steatosis severity in children. 
 
 
171     CAN WE PREDICT WHICH PREMATURE INFANTS, Cleveland, OH  
M.R. Brunswick, Gastroenterology, Hepatology, & Nutrition, University of Rochester Medical Center, Rochester, New York, 
M. Gregoski, Public Health Sciences, Medical University of South Carolina, Charleston, South Carolina, E. Schiller, 
University of Rochester, Rochester, New York, |J. Riccio, R. Dadiz, Neonatology, University of Rochester Medical Center, 
Rochester, New York, R.M. Ryan, Neonatology, UH Rainbow Babies and Children's Hospital, Cleveland, Ohio 
Background:  Extreme prematurity and associated medical complications can make oral feedings very challenging in the 
neonatal population. Most premature infants require a supplemental feeding tube (FT) during their neonatal intensive care unit 
(NICU) stay but eventually take adequate feeding volumes by mouth. A FT is used at home for infants who cannot achieve full 
oral feeding but who could otherwise be discharged. The decision to discharge an infant with a nasogastric tube (NGT) or 
surgical gastrostomy tube (GT) is complex and can delay NICU discharge. 
 
Objective:  Compare the clinical characteristics of premature infants born at <30 weeks’ (w) gestation who were discharged 
from the University of Rochester Medical Center’s (URMC) NICU with and without a feeding tube (NGT or GT). 
 
Methods:  We conducted a retrospective chart review of infants <30w gestation admitted to the NICU between 1/2015-
12/2016. Exclusion criteria included severe congenital anomalies, transfer to URMC after 7 days of age (would not have 
consistent feeding regimen at start), or transfer out of hospital or death before discharge (would not know risk of need for 
feeding tube). Clinical characteristics included: gestational age; birth weight; patent ductus arteriosus (PDA); necrotizing 
enterocolitis (NEC); intraventricular hemorrhage (IVH); type of respiratory support at 32w and 36w postmenstrual age (PMA); 
PMA at first oral feeding attempt; oral feeding volumes (as mL/kg/day) from 34w PMA to 50w PMA, as well as the first 50 
days after oral feeding initiation; and PMA at discharge. Data analyses were conducted using SPSS. Continuous data not 
normally distributed are presented as medians and tested by Wilcoxon rank sum but means and t-test if normally distributed; 
categorical data are presented as n (%) and tested by chi-square. 
Results:  There were 162 infants who met inclusion criteria. There were 31 (19.1%) infants who had a FT placed to enable 
discharge home. There were 23 (14.2%) who had an NG tube and 8 (4.9%) had a GT. Significant differences on univariate 
analysis (Table 1), included gestational age, PDA ligation, high frequency ventilator use, total days of ventilator use, total 
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number of days on positive pressure respiratory support, PMA at first oral attempt, oral feeding volumes at day 10, 20, 30, 40 
and 50 and volumes at 36-42w and 50w PMA, as well as PMA at discharge. Other variables not listed in Table 1 that were 
statistically significant were the respiratory mode at 32w PMA (p<0.0001) and 36w PMA (p<0.0001), and PMA at last day of 
mechanical ventilation (p=0.003). Variables that were not statistically significant included birth weight, birth percentile, PDA 
treated with medication, history of NEC, history of IVH, and oral feeding volumes at 34w, 44w, 46w, 48w PMA. Babies who 
received any discharge FT were discharged significantly later. 
 
Discussion:  There are no consensus guidelines among institutions for determining the need for FT placement at discharge in 
premature infants. This study identified several clinical characteristics associated with premature infants who were discharged 
from URMC with a FT. This information allows us to better understand which infants are at risk for oral feeding failure. We 
plan to use the results from this study as part of a multi-center study to predict which premature infants <30w gestation will 
require a FT at discharge from the NICU. Eventually these data could be used to plan for home FT earlier in the NICU course 
to enable earlier discharge. 
 

 
 
 
172     PREVALENCE OF GROWTH IMPAIRMENT AMONG SAUDI CHILDREN AND ADOLESCENTS: IS THERE 
ASSOCIATION WITH MICRONUTRIENTS DEFICIENCIES? Abdulrahman Al-Hussaini1, Zahir Alshehri2, Abdulwahid 
Aldehaimi3  
1Pediatric gastroenterology, King Fahad Medical City, Riyadh, Saudi Arabia; 2The department of Pathology and Laboratory 
Medicine, Division of Biochemistry, King Fahad Medical City, Riyadh, Please choose a State, Saudi Arabia; 3The department 
of Pathology and Laboratory Medicine, Division of Toxicology, King Fahad Medical City, Riyadh, Saudi Arabia  
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Background and objectives:   Over the past 40 years, Saudi Arabia has witnessed significant economic prosperity leading to 
complex changes in diet, lifestyle, and health patterns. Concurrent with these changes, the prevalence rates of overweight and 
obesity are alarmingly rising among Saudi children. No recent data exist on the trends and pattern of growth impairment among 
Saudi children. Also, studies on micronutrients in Saudi Arabia are either old, hospital or primary health care center-based. The 
objectives of our study were to: 1) provide the most recent estimate of the prevalence of thinness and short stature, 2) 
investigate the effect of parental socio-economic status (SES) on rate of growth impairment, 3) provide a more updated data on 
micronutrients deficiencies among Saudi general pediatric population, and 4) determine if there is an association between 
micronutrients deficiencies and undernutrition. 
 
Methods:  The present study is part of a cross-sectional mass screening study, “Exploring the Iceberg of Celiacs in Saudi 
Arabia” conducted among school-aged children (6-16 years) in 2014-2015. A sample of 7931 children aged 6-16 years were 
randomly selected. We identified thin [Body mass index (BMI) z-score < - 2 SD, for age and gender] and short children [height 
z-score < - 2 SD], using the WHO reference 2007. In order to assess SES impact on growth, we categorized SES into 4 levels 
by incorporating 4 main indicators: parents’ educational level, family income, habitation, and parents’ jobs. A case-control 
study was performed, where the sera of 182 thin children (Cases) and 393 normal BMI children (controls) were tested for 
levels of iron, ferritin, vitamin D, zin, selenium, and copper. 
 
Results:  The prevalence of short stature was 15% and thinness 3.5%. The two most common micronutrients deficient among 
Saudi children with normal BMI were iron (20-24%) and vitamin D (78%). Vitamin D levels were significantly higher among 
boys as compared to girls (39.6 nmol/L versus 31.15 nmol/L; P < 0.001). Deficiency of copper, zinc, and selenium occurred in 
0.25%, 1%, and 7.4% of the children with normal BMI. Comparisons between the cases and controls did not show statistically 
significant differences. 
 
Conclusion:  The rate of thinness among Saudi children and adolescents is low similar to developed countries, and is 
significantly correlated with SES. Vitamin D and iron deficiencies are still common forms of malnutrition in the Saudi 
community that remained unchanged over the past 20-30 years, while the intake of trace elements (zinc, copper, selenium) is 
adequate as evident by normal serum levels in the vast majority of the investigated children. We could not observe a 
correlation between undernutrition and micronutrients deficiencies. 
 
 
173     BIOMARKERS FOR FEEDING INTOLERANCE IN INFANTS WITH COMPLEX HEART DEFECTS 
UNDERGOING BYPASS SURGERY. Katarzyna Bigaj1, Gitanjali Indramohan2, Zeina Saleh3, David Lee3, Supriya Nair1  
1Pediatric Gastroenterology, The University of Texas Health Science Center at Houston John P and Katherine G McGovern 
Medical School, Houston, TX; 2Pediatric Critical Care, The University of Texas Health Science Center at Houston John P and 
Katherine G McGovern Medical School, Houston, TX; 3Pediatrics, The University of Texas Health Science Center at Houston 
John P and Katherine G McGovern Medical School, Houston, TX  
 
Introduction:  Nutrition in infants with congenital heart defects (CHD) is associated with better post-surgical outcomes and in 
the long term with improved neurocognitive development. Advancement of feedings can be impaired by feeding intolerance 
and carries a risk of necrotizing enterocolitis (NEC). Previous studies in neonatal patients have shown the potential for 
biomarkers to assist in early detection of intestinal inflammation and permeability as precursors to feeding intolerance and 
NEC. However, optimal markers in children with CHD have not been yet identified. Our objective is to identify and evaluate 
the utility of most promising biomarkers in patients with CHD to see whether they can be used as predictors of feeding 
intolerance. Early detection would help modify feeding protocols, including decision to initiate parenteral nutrition 
postoperatively, and decrease sequelae such as NEC and shorten post-operative hospital stay. 
 
Methods:  This is a prospective case-control study aimed to determine if serum and stool biomarkers in children with complex 
CHD will serve as predictors for post-operative feeding intolerance. We enrolled infants 0-6 months with CHD (surgery 
mortality categories, STAT 3-5) undergoing cardiopulmonary bypass (CPB) surgery. Our goal enrollment is 30 patients. 
Feeding intolerance was defined as presence of gastrointestinal symptoms requiring holding of enteral feeds to allow bowel 
rest for > 24 hours. Feeding tolerance was defined as achieving 80-100% goal enteral volume of 120 mL/kg/day by 7 days, 
with no GI symptoms, or with transient GI symptoms and feeds held <24 hours. Collected blood and stool samples included 
pre-surgery baseline, pre-feeding baseline, feeding intolerance and/or NEC samples and Day 7 and Day 14 post feeding 
initiation. We are measuring four plasma biomarkers including I-FABP, Claudin-3, IL-8 and IL-1RA and one fecal biomarker, 
Calprotectin. These are validated markers of intestinal inflammation, mucosal injury, and intestinal permeability. For analysis 
of continuous variables, we performed that Mann-Whitney U test. For analysis of categorical variables, we performed the 
Fisher’s exact test. 
 
Results:  We have enrolled 28 patients to date; 13 patients have been included in this analysis. Of those, 6 developed feeding 
intolerance and/or NEC. Further clinical characteristics and demographics are reported in Table 1. Claudin-3 levels did not 
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differ in the pre-feeding values between the two groups: 10.8 ± 3.45 vs 10.6 ± 2, p = 0.9. Patients in the feeding intolerance 
group had a higher peak of Claudin-3 (10.63 ± 1.7) than controls (6.8 ± 1.1), p < 0.001. The difference between baseline and 
peak values was 4.5 ± 2.6 for feeding intolerance group vs. 0.87 ±0.81 for controls, p = 0.03. IFABP pre-feeding/post-surgical 
values were statistically significant between feeding intolerance group 3757±1335 vs. feeding tolerance group 2152 ± 1274, p 
= 0.049. There was no significant difference in IFABP levels for Day 7 and Day 14 between the 2 groups. The mean weight for 
length Z-score at discharge for feeding intolerance group was -1.99±2.34 vs. 0.41±1.92 in feeding tolerance group, p-value 
=0.67. Of the patients in the feeding intolerance group, 67% had severe malnutrition at discharge based on Z-scores. The mean 
length of stay for feeding intolerance group was 78±51 verses 43±17, p = 0.14. 
 
Conclusions:  In this analysis, we observed that higher peak Claudin-3 level is associated with patients that have feeding 
intolerance or NEC post cardiopulmonary bypass surgery. Furthermore, higher IFABP level prior to start of feeding correlated 
with development of feeding intolerance. Although not statistically significant, patients in the feeding intolerance group were 
noted to have lower weight for length Z-scores at discharge, with majority being severely malnourished. Furthermore, although 
not significant, length of stay was longer in patients in the feeding intolerance group and would likely become significant with 
larger sample size included in the analysis. In conclusion, these early results are promising to identify biomarkers associated 
with feeding intolerance/NEC. 
 

 
 

 
 

PANCREAS 
 

182     PEDIATRIC ACUTE RECURRENT PANCREATITIS: THE ROLE OF ENDOSCOPIC RETROGRADE 
CHOLANGIOPANCREATOGRAPHY. Fernanda Monge-Urrea1, Elizabeth Cardenas-Anaya1, Jorge Monge2, Ericka 
Montijo-Barrios1, Flora Zárate-Mondragón1, Jose Cadena-Leon1, Erick Toro-Monjaraz1, Alejandro Loredo-Mayer1, Karen 
Ignorosa-Arellano1, Jaime Ramírez-Mayans1, Roberto Cervantes-Bustamante1  
1Gastroenterology and Nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico; 2Weill Cornell Medicine, 
New York, NY  
 
Backgrounds and Objectives:  Pediatric acute recurrent pancreatitis (PARP) is a poorly understood disease with numerous 
etiologies and a heterogenous clinical presentation. The most frequent etiology in most series is an obstructive process, either 
congenital or acquired, followed by idiopathic. Identification and treatment of the underlying cause can reduce, or even 
eliminate, the risk of recurrent episodes. Reestablishing adequate flow in patients with an obstructive etiology through an 
endoscopic retrograde cholangiopancreatography (ERCP) is a potential strategy for the management of PARP. In the last years, 
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the role of sphincter of Oddi dysfunction in the pathophysiology of idiopathic PARP has been taken into consideration, 
highlighting the role of ERCP in the management of such cases.  
 
The aim of this study was to report the use of ERCP in patients with PARP and its role in decreasing the annualized recurrent 
rate. We hypothesized that patients who underwent ERCP would have fewer episodes per year and a milder maximum severity 
score post-ERCP. 
 
Methods:  We performed a retrospective review of patients with a diagnosis of recurrent acute pancreatitis at the National 
Institute of Pediatrics in Mexico City. The review included all pediatric patients (0-18 years) diagnosed with PARP according 
to INSPPIRE criteria from January 01, 2010, to January 1, 2021. Patients with an incomplete clinical chart or those with an 
index case of chronic pancreatitis where excluded. We compared paired pre- and post-ERCP observations using the Wilcoxon 
signed-rank test for continuous data and the McNemar's test for categorical data. 
 
Results:  A total of 38 patients were identified as having PARP per INSPPIRE criteria, with a median age at index diagnosis of 
144 months (range 28-296), of which 24 (63%) patients were female. The most common etiology was idiopathic in 19 patients 
(50%) , followed by common bile duct stones in 6 patients (16%). Twelve (32%) patients underwent an ERCP, while 26 (68%) 
patients received medical management alone. 
 
Patients treated with medical management alone had a median follow-up of 33.2 months and a median rate of PARP of 1.15 
(range 0.3-9.9) episodes/year. The maximum severity of PARP was mild, moderately-severe and severe in 67%, 21% and 12%, 
respectively. 
 
Patients who underwent an ERCP had a median pre- and post-ERCP follow-up of 17.7 and 22.1 months, respectively. The 
most common etiology among these patients was idiopathic in 4 patients (33%). Patients had a significantly lower median rate 
of PARP post-ERCP than pre-ERCP (0.3 [range 0-5.3] vs 2.8 [range 0.8-8.4] episodes/year, p=0.012). The maximum severity 
of PARP pre-ERCP was mild, moderately-severe and severe in 50%, 17% and 33%, respectively; however, there was no 
significant difference post-ERCP (72%, 14% and 14%; p=0.16). 
 
Conclusions and Discussion:  ERCP is a therapeutic option for patients with PARP and it is associated with a decrease 
in episodes/year post-ERCP. Our study is limited by its retrospective design and the fact that the medical management cohort 
cannot be used as a control introducing bias, which we attempted to address by using a paired comparison design. Our results 
provide an initial rationale to examine in a prospective study whether ERCP can decrease the rate of PARP in patients without 
an obstructive etiology, which is currently the only indication for ERCP tested in a randomized controlled trial. 
 
 

MALABSORPTION/CELIAC/ENTEROPATHY 
 

183     CELIAC DISEASE: RISK OF HEPATITIS B INFECTION AND VACCINE NON-RESPONSE. Nawras Habash2, 
Imad Absah2, Rok Seon Choung1, Joseph Murray1  
1Division of Gastroenterology, Mayo Clinic Minnesota, Rochester, MN; 2Division of Pediatric Gastroenterology, Mayo Clinic 
Minnesota, Rochester, MN  
 
Background and aims:  The rate of hepatitis B virus (HBV) vaccination response is presumed to be lower in celiac disease 
(CD) patients. The immunity to HBV is determined by antibody titers against HBV surface antigen. In our study we aim to 
assess the response to HBV vaccination and risk of HBV infection (HBVI) in CD patients. 
 
Methods:  We performed a retrospective study using the Rochester epidemiology project (REP) (2010-2020).The REP is a 
unique medical record-linkage system that provides longitudinal epidemiolocal data about the residents of 27 counties in the 
Minnesota-Wisconsin area. The REP has electronic data that include demographic information, diagnostic and procedural 
codes and reports, and anthropometric metrics including weight, height, and body mass index. The data from the REP has been 
shown to represent residents of the Minnesota-Wisconsin area and a significant portion of the US population. Based on that, 
findings from studies based on the REP can be generalized to the US population. Over the study period we identified all 
patients with CD, HBVI and patients with both CD and HBVI. Demographic data for the CD disease patients including age and 
gender were also collected. 
We also performed a cross-sectional study using data from the National Health and Nutrition Examination Survey (NHANES) 
(2009-2014). The NHANES is an ongoing cross-sectional study that is conducted every two years by the National Center for 
Health Statistics of the CDC. It is a complex, stratified, multistage, probability-based sampling design that appropriately 
represents the noninstitutionalized U.S. civilian population. The study was conducted utilizing the pooled data from the 2009-
2014 NHANES. From the NHANES data we evaluated the rate of HBVI and vaccination of subjects with CD and controls. 
This study was approved by the Mayo Clinic institutional Review Board (IRB). 
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Results:  Rochester Epidemiology Project:  Over the period of 2010-2020 749,375 individual resided in the 27 counties 
included in the REP. Of those 3918 (0.5%) with CD and 2020 (0.27%) with HBVI were identified. Of the 3918 with CD 9 
were found to have comorbid HBV (0.22%). Also, of the 3918 patients 2690 (0.69%) were females, 629 (16%) were <18 years, 
2529 (65%) were 19-65 years, and 760 (19%) were > 65 years. 
 
National Health and Nutrition Examination Survey (NHANES) 
Among individuals aged > 6 years, the prevalence of CD was 0.71 % (95% CI, 0.53%-0.90%). The overall prevalence of HBVI 
was 0.33% (95% CI, 0.25%-0.41%). Table 1 shows the prevalence of CD according to age groups, sex, race, the status of HBV 
immunity, and the history of HBV vaccination. Among individuals susceptible to HBVI, the prevalence of CD was 0.73% 
(95% CI, 0.52-0.95), while the prevalence of CD was 0.59 (95% CI, 0.34-0.83) in persons with immunity due to vaccination or 
natural infection. Interestingly, no HBVI was found in subjects with CD. Based on the questions of HBV vaccination, the 
prevalence of CD in persons with vaccination was 0.64% (95% CI, 0.47-0.83), while the prevalence of CD in persons without 
vaccination was 0.79% (95% CI, 0.46-1.11). 
 
Table 2 shows the proportion of HBV immunity status according to CD and vaccination status. Among persons with CD, 
19.6% had HBV immunity after HBV vaccination while 21.6% of persons without CD had HBV immunity after HBV 
vaccination. There was no statistical difference of the immunity against HBV after vaccination between persons with CD or 
without CD. 
 
Conclusions:  There is no evidence of decreased immunity to HBV vaccine or increased risk of infection in patients with CD 
although these findings may have limited by the cross-sectional study design. Routine testing recommendations for HBV 
vaccine nonresponse may not be needed in patients with celiac disease. 
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189     THE EFFECT OF CFTR MODULATORS ON NUTRITIONAL STATUS, GROWTH AND PULMONARY 
FUNCTION IN CYSTIC FIBROSIS PATIENTS. Zunaira Mahmood1, Jennifer Gold2, Stephanie Thompson1, Pratikkumar 
Patel1, 2  
1Pediatrics, Charleston Area Medical Center, Charleston, WV; 2West Virginia University, Charleston, WV  
 
Introduction:  Poor nutrition and frequent hospitalizations for respiratory infections are common problems in patients with 
cystic fibrosis (CF) despite adequate dietary advice and pancreatic enzyme supplementation. The novel drugs-cystic fibrosis 
transmembrane conductance regulator modulators (CFTRM) correct the malfunctioning proteins made by the mutated CFTR 
gene. These drugs have shown to decrease respiratory exacerbations but limited data is available regarding their effect on 
nutrition. Our retrospective study’s goal was to determine the effects of CFTRM on nutritional and respiratory status in patients 
with CF. 
 
Methods:  We reviewed charts of patients with CF (aged 6 months to 30 years) who received care at West Virginia University 
Charleston Division CF clinic and started a CFTRM between 2014 and 2020. We compared the percentage of visits pre and 
post CFTRM therapy reporting adequate nutritional status based on growth percentiles and BMIs as defined by the Cystic 
Fibrosis Foundation (CFF). Respiratory status was assessed by respiratory function assessment scores (RFA, score: 0-5) in all 
patients and FEV1 for patients >6 years. Nutritional status, growth parameters and pulmonary function were compared pre and 
post CFTRM therapy using repeated measures analyses. 
 
Results:  A total of 40 patients out of a total 105 patients met all inclusion criteria. The median age starting a CFTRM was 5 
years. The most common CFTRMs initiated were Lumcaftor/Ivacaftor (22 patients) and Ivacaftor (13 patients), with 11 
patients switching to Tezacaftor/Ivacaftor and Ivacaftor and 11 to Elexacaftor/Tezacaftor/Ivacaftor and Ivacaftor during the 
study period. Respiratory status improved post-CFTRM based on RFA (median of 0.9 vs 0.8, p=0.04) but mean FEV1 did not 
differ statistically (66% vs 61%, p=0.22). Rates of adequate nutritional status did not statistically differ pre and post CFTRM 
(29% vs 36%, p=0.15). Changes over a period of two year for the growth parameters of weight height and BMI percentiles for 
age/gender and weight for height percentiles, did not increase after starting CFTRM (p > 0.10 for all comparisons). Median 
weight percentiles for age/gender increased after CFTRM initiation (36.5% vs 30.4%, p = 0.04). Although not statistically 
significant, but median for adequate nutrition based on CF nutritional goal improved as evidenced in graph. 
 
Conclusion:  Findings from this study will potentially help providers better anticipate the nutritional needs for CF patients 
when they are receiving a CFTRM. Although, based on the results, some nutritional parameters did not change significantly 
over 2 years or more, it is uncertain whether growth parameters would have been worse if eligible patients did not receive 
CFTRM. This study also emphasizes a need to focus on other factors such as G tube supplementation, social factors, genetic 
factors/potential and medication compliance to improve nutrition in CF patients. Based on our study, aggressive nutritional 
assessment is needed to see if patients are meeting adequate nutritional and metabolic demands and if they are not meeting the 
CFF recommended nutritional goals, then consider tube supplementation early on rather than later, irrespective of which 
medication they are receiving. In future, multicenter prospective studies will be helpful for continual assessment of nutritional 
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recommendations for patients receiving CFTRM. 

 
 
Effect of CFTR modulators on adequate nutrition over a period of time. 
 
 
191     IS IT ALL IN THE GENES? HLA RISK FOR CELIAC DISEASE IN A DOWN SYNDROME COHORT. Marisa 
Stahl1,2, Jessica Shaw3, Angela Rachubinski3, Matthew Galbraith3, Paul Norman4, Ronald Sokol1,2, Edwin Liu1,2, Joaquin 
Espinosa3  
1Gastroenterology, Children's Hospital Colorado, Denver, CO; 2School of Medicine, UNIVERSITY OF COLORADO, Aurora, 
CO; 3Linda Crnic Institute for Down Syndrome, University of Colorado, Aurora, CO; 4Personalized Medicine, University of 
Colorado, Aurora, CO  
 
Objectives:  Although not alone sufficient, celiac disease development typically requires human leukocyte antigen (HLA) DQ-
2 or DQ-8. Individuals with Down syndrome (DS) have a six-fold greater risk of celiac disease, however, the mechanism of 
this increased risk remains to be elucidated. This study aims to examine the HLA risk profile for celiac disease in a cohort with 
DS. 
 
Methods:  Imputed HLA genotypes were available for a total of 210 individuals with DS from the Human Trisome Project 
(HTP), of whom 19 (9%) had a clinical history of celiac disease. We compared HLA genotype frequencies observed in DS 
individuals with and without celiac disease against published genotype frequencies observed in euploid cases and controls. 
Permissive HLA haplotypes explored were DQ2.5, DQ2.2, DQ8, and DQ 7.5 as described in Table One. 
 
Results:  Permissive HLA genotypes were carried by 71% of DS participants without celiac disease (n=135) and 95% of those 
with celiac disease (n=18, See Table 1). While DQ2.5 homozygosity confers the highest risk in the typical population, there 
was no observed DQ2.5 homozygosity in our DS cohort. Furthermore, DQ7.5/X and X/X were more common in those with 
celiac disease and DS than in the typical population. 
 
Conclusions: The HLA genetic risk profile of those with DS and celiac disease in this cohort differs from the published risk 
profile of those without DS. Further study is needed to understand the contribution of non-traditional HLA haplotypes and non-
HLA variants to the markedly increased risk for celiac disease in Down syndrome. 
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196     NUMERICAL DATA ASSOCIATED WITH WAIT LIST PLACEMENT FOR INTESTINAL TRANSPLANTION. 
Fumitaka Sugiguchi1,2, Shannon Russell3, Khalid Khan3, Nada Yazigi3, Udeme Ekong3, Cal Matsumoto3, Stuart Kaufman3  
1Pediatrics, MedStar Georgetown University Hospital, Washington, DC, 2Pediatrics, Georgetown University Medical Center, 
Washington, DC, 3Transplant Institute, MedStar Georgetown University Hospital, Washington,  
 
Background:   Standard indications for intestinal transplantation (ITx) include progressive intestinal failure-associated liver 
disease (IFALD), progressive loss of central vein access when intestinal failure (IF) appears permanent, unresectable 
abdominal neoplasms, and poor quality of life (QoL) with IF in individual cases. Although laboratory and other quantifiable 
parameters can support these indications, their systematic use is limited by a lack of consistent validation. We herein consider 
the relationship between objective findings of ITx evaluation and the decision to place or not to place patients on the ITx wait 
list in our recent practice. 
 
Methods:  We performed a retrospective review of 56 pediatric ITx evaluations conducted between 2016 and 2020. Data 
collected included demographic information such as IF diagnosis and at evaluation intestinal anatomy, magnitude of parenteral 
nutrition (PN) support, liver and kidney function, and central vein status including vein patency and infection history. Total 
energy expenditure (TEE) was estimated using the Schofield equation with activity factor = 1.3 for patients age 36 months and 
older and dietary reference intakes for those < 36 months. Central tendencies of independent variables were given as medians 
with interquartile range (IQR) [1st quartile, 3rd quartile] and compared using the Mann-Whitney test (significance equal to p < 
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0.05). Relative strength of associations of individual variables with the decision to list or not to list was determined using 
binary logistic regression. 
 
Results:  Of the 56 patients, the primary reason for requesting ITx evaluation by referring teams included refractory 
disease/poor QoL in 30, liver disease in 18, declining central vein access in 2, recurrent central line-associated blood stream 
infection (CLABSI) in 1, and for miscellaneous reasons in 5. Underlying diagnoses included short gut syndrome (SGS) in 37, 
functional intestinal failure (FIF) in 15, and non-IF diagnoses in 4. Compared to FIF, those with SGS were younger at 
evaluation, 0.85 [0.42, 3.6] years vs 7.6 [1.9, 9.7] years; had lower plasma citrulline levels, 7.5 [4.9, 9.1] vs 14.5 [10.8, 22.2]; 
and had a greater parenteral nutrition requirement as percent of estimated TEE, 88.6 [72.8, 107]% vs 84.0 [68.6, 97.2]%. Of the 
56 patients evaluated, 36 (64%) were placed on the ITx waitlist including 22 for liver-inclusive ITx and 14 for isolated ITx. 
Significant factors associated with wait list placement are shown in the Table. Small bowel length was equivocally (p = 0.07) 
shorter in patients with SGS listed vs not listed, 15 (4, 39) cm vs 43 (14, 80) cm. Factors not differing between those listed and 
not listed for ITx included at evaluation number of occluded central veins, number of CLABSIs, total serum bilirubin, serum 
albumin, INR, hepatic fibrosis stage, and gestational age. 
 
Conclusion:  ITx waitlist placement decisions were most strongly associated with quantifiable data reflecting intestinal 
absorptive function. This finding implies that identification of classic indications for ITx at evaluation in individual patients is 
influenced by estimates of likely duration of PN, i.e. the permanence of IF itself. 
 

 
 
 
199   CHARACTERIZATION OF THE BLOOD MICROBIOTA IN CHILDREN WITH CELIAC DISEASE. Isha 
Mehrotra1,2, Gloria Serena1,3,4, Victoria Kenyon1,3,4, Victoria Martin5,6,7, Stephanie Harshman5,8,9, Ali Zomorrodi1,3,4,5, Ruslan 
Sadreyev5,10, Alessio Fasano1,3,4,5,11,12, Maureen Leonard1,3,4,5,11, Murat Centibas5,10  
1Center for Celiac Research and Treatment, Massachusetts General Hospital, Boston, MA; 2Massachusetts Institute of 
Technology, Cambridge, MA; 3Mucosal Immunology and Biology Research Center, Massachusetts General Hospital, Boston, 
MA; 4Celiac Research Program, Harvard Medical School, Boston, MA; 5Harvard Medical School, Boston, MA; 6Division of 
Pediatric Gastroenterology and Nutrition, Massachusetts General Hospital, Boston, MA; 7Food Allergy Center, Massachusetts 
General Hospital, Boston, MA; 8Eating Disorders Clinical and Research Program, Massachusetts General Hospital, Boston, 
MA; 9Neuroendocrine Unit, Massachusetts General Hospital, Boston, MA; 10Department of Molecular Biology, Massachusetts 
General Hospital, Boston, MA; 11Division of Pediatric Gastroenterology and Nutrition, Massachusetts General Hospital, 
Boston, MA; 12European Biomedical Research Institute of Salerno, Salerno, Italy  
 
Objectives: Celiac Disease (CD) is an autoimmune disorder triggered by gluten ingestion that can develop in genetically 
predisposed individuals. Alterations in the gut microbiota have been suggested to contribute to development of autoimmune 
conditions including CD. Recent work suggests the existence of a blood microbiota. Evidence that alterations in the blood 
microbiota potentially influence the development of chronic immune based diseases is increasing. However, there is no 
published literature regarding the blood microbiota in children, including those with CD. This study aimed to characterize the 
diversity and taxonomic composition of the blood microbiota of children with CD compared to controls. Methods: Whole 
blood samples were collected from children with active CD, CD in remission, and control subjects and 16S rRNA 
sequencing was utilized to analyze the blood microbiota. Results: We found 16s rRNA present throughout all pediatric blood 
samples, providing evidence for the presence of a pediatric blood microbiota. We found significant differences in beta diversity 
and in abundance of certain taxa (Campylobacterales order, Odoribacteraceae and Helicobacteraceae families, Odoribacter 
genus and species, and Bacteroides acidifaciens species) between subjects with active CD and controls. These taxa have been 
previously reported to be associated with immune response and gutinflammatory diseases. We did not find significant 
differences between subjects with active and remission CD or between remission CD and controls. Conclusions: We provide 
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evidence for a pediatric blood microbiota and identified increased beta diversity and alterations in the composition of blood 
microbiota in subjects with active CD compared to controls. 
 

 
 
 
200     IMPACT OF THE PANDEMIA ON THE DIAGNOSIS OF CELIAC DISEASE IN CHILDREN AT A 
UNIVERSITY HOSPITAL IN ARGENTINA: A SINGLE CENTER EXPERIENCE. María Micheletti, Florencia Ursino, 
Veronica Busoni, Marina Orsi  
Pediatric Gastroenterology, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina  

Introduction: Celiac disease (CD) is a chronic gluten related autoimmune disease, whose suspicion is based on clinical 
manifestations, positive autoantibodies, concordant genetics together with a confirmatory biopsy. According to the ESPGHAN 
guidelines patients could avoid endoscopy, for the diagnosis in Argentina the no-biopsy approach is not supported by local 
health regulations. 
Since March 2020 when the WHO declared the Sars Cov 2 pandemia a strict quarantine was established in our country with an 
overall drop in the number of endoscopies. 
Aim:  To compare the number and clinical characteristics of biopsy diagnostic approach of CD one year prior and during 
pandemia in relation to the total number of upper GI endoscopies (UE) performed during those periods. 
 
Material and methods: Observational and analytical study in a retrospective cohort of children under 19 years of age who 
underwent an UE due to celiac disease suspicion in the following time periods: Group I (GI) pre-pandemia from March 2019 to 
February 2020 and Group II (GII) during pandemia from March 2020 to February 2021. Inclusion criteria were patients who 
underwent UE due to CD suspicion with positive antitrasglutaminase antibodies together with adequate duodenal samples to 
establish Marsh classification. CD diagnosis was confirmed on the basis of positive antitrasglutaminase antibodies and Marsh 
II or III histology. 
 
Results: 45 patients were evaluated, 30 of GI (66%) and 15 of GII (33%). 
In GI, a total of 397 UE were performed, 30/397 (7.5%) due to suspected CD, the mean age of presentation was 10 years, 22/30 
females (73%). While in GII 215 UE were performed, 15/215 (6.9%) for suspected CD, mean age was 7 years, 9/15 were 
women (60%). 
 
The forms of clinical presentation observed vary in both periods as shown in Table 1. 
Regarding antitransglutaminase, 86% (n26) had positive antibodies in GI and 93% (n14) in GII, with mean values of 981.18 
(1.9 - 4965.5) and 1857.17 (146.4 - 4965.5) respectively. 
As for biopsies, in both periods 80% had a compatible biopsy, while 4 (13%) had a normal biopsy in GI and only 1 (6%) in 
GII, Marsh 1 in GI 0 vs GII 1, Marsh 2 GI 2 vs GII 0, Marsh 3A GI 1 vs GII 0, Marsh 3B GI 15 vs GII 7, Marsh 3C GI 6 vs 
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GII 5. 
 
Conclusion: In this single center cohort experience study in children there were no major differences in the percentage of 
celiac diagnosis based on biopsy confirmation in relation to the overall endoscopies performed. During COVID pandemia there 
was an increase in atypical presentations, younger children, higher values of antibodies and a reduction by a half of the total 
number of cases per year. Moving to a “no biopsy approach” will probably helps skipping new cases related to parents fear in 
bringing into their child to undergo a procedure. 
 

 
 
202     SIGNIFICANCE OF INCREASED INTRAEPITHELIAL LYMPHOCYTES IN ESOPHAGEAL BIOPSY IN A 
PEDIATRIC POPULATION AT A METROPOLITAN TERTIARY CARE CENTER. Joseph Chapman1, Preeti Malik2, 
Carlos Castrodad-Rodriguez3, Kathleen Shea2, Pediatric GI and Nutrition Pediatric GI and Nutrition2, Michelle Ewart3, 
Yolanda Rivas2  
1Pediatrics, Montefiore Medical Center, Bronx, NY; 2Pediatric Gastroenterology, Hepatology, and Nutrition, Montefiore 
Medical Center, Bronx, NY; 3Pathology, Montefiore Medical Center, Bronx, NY  
 
Background:  Increased esophageal intraepithelial lymphocytes (IELs) can be associated with a variety of etiologies making 
the interpretation of this histologic finding difficult. Gastroesophageal reflux remains a common diagnosis, however it is the 
association with Crohn’s disease that often prompts further investigation. Previous studies have found that esophageal 
lymphocytosis is immune mediated and occurs more commonly in children than in adults, highlighting the importance of 
familiarity with this finding among pediatric gastroenterologists. 
 
Aim:  To evaluate the significance and etiology of increased IELs in esophageal biopsy in our metropolitan pediatric 
population. 
Methods: We performed a retrospective study of 2166 pediatric patients who underwent esophagogastroduodenoscopy (EGD) 
with esophageal biopsy between 2017-2019 at a tertiary care center. Patients with >25 IELs per HPF on esophageal biopsy, 
confirmed by two independent pathologists, were included in the study. Data on demographics, presenting symptoms, 
indications for biopsy, lab results, and EGD findings were collected using chart review. We calculated frequency/percentage 
for categorical values and mean and SD for continuous variables. 
 
Results:  We found 22 patients with increased IELs on esophageal biopsy. Mean age was 9 (SD:5.8) years; 68% (15/22) were 
male and 45.4% (10/22) Hispanic. Seven patients (32%) presented with chronic vomiting, dysphagia or abdominal pain, and 
36.3% (8/22) had more than 1 symptom. The most common indications for biopsy were the presenting symptoms listed above 
in 77.2% (17/22) of the patients. In the remaining 5 patients the indication for biopsy included positive celiac serology, IBD, 
EOE, abdominal pain in a liver transplant recipient, and GI bleed. The findings on EGD included furrows and white lesions in 
5 patients and ulcers and erythema in 4 patients; the remaining 13 had normal appearing mucosa. After biopsy, 5 patients were 
diagnosed with EOE, 4 with Crohn’s disease, 3 with gastritis, and 3 with lactase deficiency. In the three remaining patients no 
post-endoscopy etiology of IELs was found. 
 
Conclusions:  In our metropolitan pediatric population, the finding of increased esophageal IELs was most commonly 
associated with Crohn’s disease, EOE, GERD, and lactase deficiency. In our preliminary data set, due to include an additional 
three years of EGDs, the findings are in line with previous studies in pediatrics. 
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203     FOLLOW-UP ESOPHAGOGASTRODUODENOSCOPY IN PEDIATRIC CELIAC DISEASE PATIENTS. Anita 
Rao, Meredith McIntee, Meghan Landry, Ritu Verma  
Pediatrics, University of Chicago Division of the Biological Sciences, Chicago, IL  
 
Background:  Although ESPGHAN and NASPGHAN differ in their published guideline for the diagnosis of celiac disease 
(CD), it is generally agreed upon that abnormally elevated celiac serologies can be used as a reliable marker for duodenal 
mucosal damage. Both AGA and ESPGHAN guidelines allow the option to forgo biopsies in symptomatic patients who are 
positive for HLA DQ2/DQ8 and if antibody titers are sufficiently elevated (1, 2). NASPGHAN recommends confirmation of 
diagnosis via duodenal biopsies in all patients (3).  Once diagnosis is confirmed and patients begin treatment with a gluten free 
diet, progress is typically monitored by trending celiac serologies as an indicator of mucosal healing. While it is common 
practice to investigate non-responsive celiac disease with repeat biopsy, there has been disagreement in the literature regarding 
whether normalized serology can be considered a reliable marker for intestinal healing (4, 5, 6). 
 
Methods:  IRB-approved chart review was conducted at the University of Chicago on individuals <21 years with CD who had, 
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for various reasons, undergone follow up duodenal biopsies after receiving a diagnosis of celiac disease. Biopsy results were 
correlated with serologies including TTG IgA, TTG IgG, DGP IgA, DGP IgG, or EMA, and patient-reported symptoms, 
demographic, and other clinical data. Data were extracted from medical charts, then analyzed using SPSS (7) with 95% 
confidence intervals. Independent sample t-tests and Wilcoxon Mann-Whitney U tests were performed. 
 
Results:  Chart review was completed for 69 patients (41% female, 51% male) with a mean age of 9.5 years at diagnosis. 65 of 
69 patients (94.2%) were diagnosed with CD by biopsy and serologies. 4 of 69 (5.8%) were diagnosed by serologies alone. 151 
follow-up EGDs were performed, and 94 had repeat CD serologies done at the time of EGD. Indications included persistent 
symptoms on a GFD (15), elevated serologies (43), other GI conditions (75), gluten challenge (8), intentional gluten exposure 
(9), and unknown (1). The other GI conditions diagnosed among the 69 patients were inflammatory bowel disease (3), 
microscopic colitis (3), irritable bowel syndrome (6), eosinophilic esophagitis (17), and other (9). Patients with any elevated 
serologies were significantly more likely to have villous blunting (t=2.750, p<0.001) increased IELs (t=2.189, p<0.001), and 
crypt hyperplasia (t=1.560, p=0.001) in the duodenum. Elevated TTG IgA and DGP IgA were associated with the presence of 
villous blunting to any degree (U=112, p<0.001, and U=66.5, p=0.031 respectively), yet elevated DGP IgG was not associated 
with villous blunting (U=71, p=0.174). 22 of the 43 with elevated serology (51.2%) had normal duodenal biopsies. 
 
Conclusion:  The results of this study show an overall strong correlation between elevated Celiac serologies and degree of 
mucosal injury in CD. Given our findings, patients with CD who have elevation of their Celiac serologies should have more 
than just one type of serology drawn, especially if the only indication for a repeat EGD is mildly elevated serology. However, 
of the 43 patients with elevated Celiac serologies who underwent repeat EGD, 22 (51.2%) had normal biopsies with Marsh 
Scores of 0. Although Celiac serologies have globally been considered a surrogate for mucosal healing, these findings indicate 
that there may be more specific clinical or serologic data to be explored that would function as a better representation of 
ongoing enteropathy. 
 
References:   Husby S, Koletzko S, Korponay-Szabo IR, et al. European Society for Pediatric Gastroenterology, Hepatology, 
and Nutrition guidelines for the diagnosis of coeliac disease. J Pediatr Gastroenterol Nutr 2012;54:136 – 60. 
Husby S, Murray JA, Katzka DA. AGA Clinical Practice Update on Diagnosis and Monitoring of Celiac Disease-Changing 
Utility of Serology and Histologic Measures: Expert Review. Gastroenterology. 2019 Mar;156(4):885-889. 
Hill, Ivor D.; Fasano, Alessio; Guandalini, Stefano; Hoffenberg, Edward; Levy, Joseph|; Reilly, Norelle; Verma, Ritu 
NASPGHAN Clinical Report on the Diagnosis and Treatment of Gluten-related Disorders, Journal of Pediatric 
Gastroenterology and Nutrition: July 2016 - Volume 63 - Issue 1 - p 156-165 
Hopper AD, Hadjivassiliou M, Hurlstone DP, et al. What is the role of serologic testing in celiac disease? A prospective, 
biopsy-confirmed study with economic analysis. Clin Gastroenterol Hepatol 2008;6:314– 20. 
Vecsei E, Steinwendner S, Kogler H, et al. Follow-up of pediatric celiac disease: value of antibodies in predicting mucosal 
healing, a prospective cohort study BMC. Gastroenterology 2014;14:28. 
Silvester JA, Kurada S, Szwajcer A, et al. Tests for serum transglutaminase and endomysial antibodies do not detect most 
patients with celiac disease and persistent villous atrophy on gluten-free diets: a meta-analysis. Gastroenterology 
2017;153:689–701.e1. 
IBM Corp. Released 2020. IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp 
 
 

MICROBIOLOGY/MICROBIOME 
 

205     H-ANTIGEN RESPONSE TO ANTIBIOTIC STRESS BASED ON A FUT2-MOUSE MODE. Indu Varier1, Kurt 
Schibler1, Jae Kim1, Michael Helmrath2  
1Neonatology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatric Surgery, Cincinnati Children's 
Hospital Medical Center, Cincinnati, OH  
 
Background:   Fucosyltransferase-2 (FUT2) gene encodes α-1,2-FucosylTransferase (α-1,2-FucT) enzyme responsible for the 
expression of H-antigen, a fucose containing carbohydrate moiety on mucosal surfaces and bodily secretions. Fucose of the H-
antigen is important for intestinal homeostasis and microbiota-host interactions and thus may play an important role in the 
development of therapeutic approaches to promote a healthy microbiome. FUT2 genotype and H-antigen has shown to be  
associated with acute medical conditions in neonates like necrotizing enterocolitis (NEC), strengthening the dysbiosis theory 
for its pathogenesis. In the literature, particularly in human studies, most papers linking FUT2 and its associations have been at  
a genotype level and little data is available on the phenotypic enzymatic activity or H-antigen expression with respect to 
disease states. The knowledge gap is that FUT2 genotype does not always reflect the phenotype of expression and may be 
altered during stress and treatments such as antibiotics. This highlights the significance of methods to assess H-antigen 
expression over time. The aim of this study is to test the specific hypothesis that antibiotic stress will alter the microbiota and 
decrease the levels of H-antigen in a FUT2-mouse model. 
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Materials and Methods:  We utilized a FUT2-mouse model with 3 zygosities– wild type (WT), heterozygous (HET), and 
knockout (KO) to prove this hypothesis. Experimental design included collecting samples prior to and serially following 
antibiotics for 7-10 days (Figure 1). Samples were standardized for weight and total protein count using Bicinchoninic Acid 
(BCA) protein kit. A novel ELISA methodology was developed for quantification of H-antigen, using Ulex-europaeus-
agglutinin-1 (UEA-1), a specific α-1,2-fucose recognizing lectin. Known concentrations of H-antigen is not readily available 
hence internal stock sample was developed and validated for reproducibility, specificity, and dilution linearity for an R2-value 
of 0.966. 
 
Results:  This study is the first to identify H-antigen in stool making it more convenient to translate the study into neonates 
compared to the prior published studies on saliva. Regional distribution of H-antigen was highest in the colon and lower along 
the intestine (ileum > jejunum > duodenum). Preliminary ELISA results show that H-antigen levels temporarily decrease 
following antibiotics in HET and WT mice (Figure 2). Interestingly, in KO mice there was a spike in H-antigen level following 
antibiotics. 
 
Conclusion: This newly developed ELISA methodology is a reliable tool for H-antigen quantification in novel samples like 
stool. Concentration of fucose in tissues like colon that are in intimate contact with the highest density of microbes suggests a 
close relationship between bacteria and host fucosylation. Vulnerable periods of decreased H-antigen levels following 
antibiotics could be rescued using prebiotics like 2’-FucosylLactose (2’FL) which is a structural analog of H-antigen. Further 
experimentation using mRNA and microbiome analysis may add to our understanding of the role of fucosylation in the gut. 
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207*     ANALYSIS OF THE STOOL VIROME IN PEDIATRIC INFLAMMATORY BOWEL DISEASE. Sharmistha 
Rudra1, Ana Cobian-Guemes2, Guanxiang Liang1,2, Naomi Pressman1, Sarah Neukrug1, Robert Baldassano1, Frederick 
Bushman2, Lindsey Albenberg1  
1Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Microbiology, 
University of Pennsylvania, Philadelphia, PA  
 
Background:  The pathophysiology of inflammatory bowel disease (IBD) is multifactorial, with ongoing research in 
understanding the interaction of the mucosal immune system and the environment. The role of the microbiome, especially the 
virome, in the development of IBD has been implicated but still unclear. Many studies hypothesize different viruses having a 
causative role for the development of IBD or IBD flares. Two animal model studies showed that when mice with IBD at risk 
genes, ATGL1 and IL-10 knockout, were infected with norovirus they developed Crohn disease phenotypes. In our study, we 
aim to assess the relationship between the human gut virome and disease exacerbation for patients undergoing treatment of 
IBD with biologic therapies using stool virome sequencing. 
 
Methods:  We performed a prospective, observational longitudinal cohort study including patients with IBD, ages 3-22 years 
on infusion biologic therapy (infliximab or vedolizumab). The study period for recruitment was 18 months. At the time of 
enrollment, subjects were in clinical remission, defined by a PCDAI, short PCDAI or PUCAI score <10, and/or physician 
global assessment (PGA) consistent with quiescent disease. Subjects were followed for at least six months and consisted of two 
visits. Visit 1 was the enrollment visit with quiescent disease status and visit 2 was either quiescent at 6 months (baseline-
quiescent (BQ) group) or flare (baseline-flare (BF) group). Flare disease was defined as moderate disease on PGA, PCDAI>30, 
short PCDAI>25, or PUCAI>=35. At the time of visit, serum, stool, laboratory data, physical examination, and symptom 
history were collected. 
 
Virus like particles were purified from stool samples collected from BF group (n=31 pairs) and BQ group (n=33 pairs). DNA 
sequencing was performed. Reads were quality filtered and compared to the viral reference genomes database (n=13,778 viral 
reference genomes) at 96% identity. Viral hits were normalized by virome size and reference genome length to obtain 
fractional abundances. Paired t-test was conducted to analyze differences between the two groups. 
 
Results:  The most abundant virus identified in the stool virome for both BQ and BF was crAssphage. The fractional 
abundance of this virus was further analyzed to identify differences in the BQ and BF groups. The bacteriophage crAssphage 
has a significantly higher fractional abundance in the BQ group than in the BF group (Figure 1, p-value=0.007). The fractional 
abundance was also evaluated between the two visits and was significantly lower in the BF group visit 2 (flare visit) compared 
to the BQ group (p-value: 0.034). 
 
Discussion:  The crAssphage host is a member of the phylum Bacteroidetes, which is associated with a healthy gut 
microbiome. In our patients with IBD who developed flare disease in the six months they were enrolled in the study, a 
statistically lower crAssphage fractional abundance was quantified. We are conducting ongoing analysis to correlate flare 
status with fecal calprotectin, with flare disease defined as fecal calprotectin>250 ug/g. This finding of lower crAssphage 
fractional abundance may suggest a dysbiotic state leading to clinical change and further studies are warranted to assess the 
role of crAssphage as a potential biomarker for IBD disease flare. The majority of sequences in IBD viromes have no hits to 
known viruses, opening the possibility of new viral discovery in these samples. 

 
Figure 1: Fractional Abundance of crAssphage in DNA viromes in Quiescent and Flare Groups 
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208*     METAGENOMIC AND METABOLOMIC BREAST MILK ANALYSIS REFLECTS SIMILAR COMPOSITION 
IN SUBJECTS WITH CELIAC DISEASE ON A GLUTEN-FREE DIET AND HEALTHY CONTROLS. Katherine 
Olshan1, Ali Zomorrodi1, Meritxell Pujolassos2, Jacopo Troisi2, Nayeim Khan3, brian fanelli3, Victoria Kenyon4, Alessio 
Fasano1, Maureen Leonard1  
1Pediatric Gastroenterology, Massachusetts General Hospital, Somerville, MA; 2Theoreo srl, Salerno, Italy; 3CosmosID, 
Rockville, MD; 4Mucosal Immunology and Biology Research Center, Boston, MA  
 
Background:  Celiac disease (CD) is an autoimmune enteropathy triggered by ingestion of gluten. Genetic predisposition and 
exposure to gluten are necessary but not sufficient to develop CD. Mounting evidence supports the gut microbiota as a 
potential trigger to developing CD. While CD can develop at any age, prospective studies in at-risk infants identify an average 
onset age of 2-3 years old. Nutrition strongly affects intestinal engraftment, and as breast milk serves as the major nutritional 
source for many infants, it is essential to examine how variations in breast milk composition may shape the gut microbiota of 
the offspring. While multiple studies examine the microbiota in healthy mothers, few studies have been performed evaluating 
mothers with CD. Here we compare the composition of the breast milk microbiota and metabolome of mothers with treated CD 
and healthy controls. 
 
Methods:  CDGEMM (Celiac Disease Genomic, Environmental, Microbiome and Metabolome) is a prospective cohort study 
following 500 infants with a first-degree relative with CD. Thirty-six maternal breast milk samples from this study were chosen 
for our analysis: 20 mothers with a history of CD on a gluten-free diet (GFD) and 16 healthy controls (Table 1). Breast milk 
samples were collected at 7-14 days (mean 8.7 +/- 1.8 days) postpartum. Microbiota composition was determined using 
shotgun metagenomic sequencing. GC-MS was utilized to determine the metabolomic composition. 
Results: We identified statistically significant differences in the abundance of a number of bacterial strains in the breast milk of 
CD mothers on GFD compared to that of healthy control mothers. In particular, two Acinetobacter strains and one Rothia strain 
were found to have a higher abundance in samples from mothers with CD. Additionally, the abundance of one strain from 
Faecalibacterium, Clostridiales, Bacteroides, and Gemella and two viral strains (Dill cryptic virus and Rosellinia necatrix) were 
higher in samples from healthy controls. There was no statistically significant difference in metabolites between the two 
groups. 
 
Conclusions:  The breast milk composition of mothers with CD on a GFD is similar to that of healthy mothers 7-14 days 
postpartum. While we identified statically significant differences for seven bacterial species between subjects with CD on a 
GFD and healthy controls, there were no significant differences in metabolomic composition, suggesting that functionally the 
breast milk microbiota is comparable between the two groups. This suggests that initial engraftment of the infant intestinal gut 
microbiota may not be significantly affected by maternal history of CD if mother is on a GFD, though further research is 
needed to further characterize this engraftment. 
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209     ACCURACY OF THE HELICOBACTER PYLORI STOOL ANTIGEN TEST IN VIETNAMESE CHILDREN 
USING THE DIAGNOSTIC CRITERIA OF ESPGHAN/NASPGHAN* AS REFERENCE STANDARD.. Tu Nguyen 
Cam1,2, Phuong Nguyen Ngoc Van3, Dung Hoang Thi Phuong4, Hiep Nguyen Thanh5, Dinh Truong Quang6, Xuan Ngo Minh7, 
Annie Robert8, Patrick Bontems9,2  
1Department of Gastroenterology, City Children's Hospital, Ho Chi Minh City, Viet Nam; 2Université Libre de Bruxelles, 
Brussels, Belgium; 3Department of Biostatistics and Informatics, Pham Ngoc Thach University of Medicine, Ho Chi Minh City, 
Viet Nam; 4Department of Microbiology, Pham Ngoc Thach University of Medicine, Ho Chi Minh City, Viet Nam; 5Faculty of 
Public Health, Pham Ngoc Thach University of Medicine, Ho Chi Minh City, Viet Nam; 6Department of Surgery, City 
Children's Hospital, Ho Chi Minh City, Viet Nam; 7Faculty of Medicine, Pham Ngoc Thach University of Medicine, Ho Chi 
Minh City, Viet Nam; 8Institut de recherche expérimentale et clinique, Pôle d'épidémiologie et Biostatistique, Universite 
catholique de Louvain, Brussels, Belgium; 9Department of Gastroenterology, Hopital Universitaire des Enfants Reine Fabiola, 
Brussels, Belgium  
 
Background:   Stool antigen test is a well-known non-invasive method recommended not only to confirm eradication of 
Helicobacter pylori (H. pylori) infection in children according to the latest ESPGHAN/NASPGHAN guideline but also for 
epidemiological purposes. In Vietnam, different stool antigen tests kits are available nationwide. However, there are limited 
data on the accuracy and cut-off points for children. 
 
Objectives:   To assess the diagnostic accuracy of a monoclonal enzyme immunoassay stool test for detection of H. pylori 
antigen in Vietnamese children. 
 
Methods:  Consecutive children undergoing a digestive endoscopy at the City Children’s Hospital, Ho Chi Minh City, 
Vietnam from October 2019 to October 2020 were included after informed consent. From each patient, gastric biopsy-based 
tests and a monoclonal immunoassay stool test (HpSA, Premier Platinum HpSA Plus EIA, Meridian Bioscience) were 
performed after stopping proton pump inhibitors 2 weeks and antibiotics 4 weeks. H. pylori positive status was defined as 
positive culture or a positive combination of histopathology with positive rapid urease test or real-time PCR assay of urease 
gene-ureA (ESPGHAN/NASPGHAN criteria). Stool samples were analyzed by spectrophotometry (450nm). For 0.14 as cut-
off, we calculated sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and Youden J. 
Area under receiver operating characteristic (ROC) curve for HpSA was computed, and the cut-off maximizing Youden J was 
determined. 
 
Results:  A total of 87 children aged 2-16 years met the inclusion criteria with a mean age of 10 ± 3 years and 41 (47%) were 
boys. Sixty-three (72%) children were diagnosed with H. pylori infection. When using the cut-off provided by the 
manufacturer, the HpSA was positive in 67 (77%) children. From H. pylori-infected patients, HpSA was positive in 57 (90.5%) 
patients. From the non-infected patients, HpSA was positive in 10 (42%) patients.The sensitivity, specificity, PPV, NPV, and 
accuracy of HpSA recommended cut-off were 90.5%, 58.3%, 85.1%, 70.0% and 81.6%, respectively. The area under curve 
(AUC) for HpSA was 0.759 (95% CI: 0.624 – 0.893). From the ROC curve, the optimal cut-off value of HpSA was 0.156 
which provided the similar accuracy as the cut-off point recommended by manufacturer. 
 
Conclusion: The monoclonal H. pylori stool antigen test showed a high sensitivity but a moderate specificity. It has a relevant 
diagnostic value in clinical settings but an increase in the cut-off can be more adapted in epidemiological studies with a lower 
prevalence. 
 
Footnote:    *ESPGHAN: European Society for Paediatric Gastroenterology Hepatology and Nutrition 
NASPGHAN: North American Society for Paediatric Gastroenterology, Hepatology and Nutrition 
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Receiver-operating characteristics (ROC) curve of monoclonal enzyme immunoassay stool antigen test for H. pylori infection. 
 
 
210     SARS-COV-2 PREVALENCE IN FECES OF VERY YOUNG CHILDREN, A LONGITUDINAL STUDY. Lydia 
Nashed1, Jyoti Mani3, Sahel Hazrati3, Tiana Richards3, Naya Nerikar3, Shreeya Ravi3, Lisa Mattei2, Shira Levy3, George 
Maxwell3, Suchitra Hourigan1  
1Pediatrics, Inova Fairfax Hospital, Falls Church, VA; 2Children's Hospital of Philadelphia Pediatrics Residency Program, 
Philadelphia, PA; 3Inova, Falls Church, VA  
 
Background:  Understanding the disease burden of the severe acute respiratory syndrome coronavirus 2 (SARS- CoV-2) in 
young children has been challenging as the majority are asymptomatic or experience mild symptoms and were rarely tested 
especially near the start of the pandemic. Since children are a potential reservoir of SARS-CoV-2, this is vital epidemiological 
data to understand. SARS-CoV-2 is traditionally detected through respiratory secretions; however, detection of SARS-CoV-2 
has also been reported in feces and shedding may continue for weeks after respiratory samples show resolution. This allows the 
unique opportunity to examine the prevalence of SARS-CoV-2 in stool samples of young infants collected during the pandemic 
who may otherwise not be tested for SARS- CoV-2. We examined the prevalence of SARS-CoV-2 in already collected fecal 
samples from young children through the pandemic as well as associated demographic and clinical factors. 
 
Methods:  As part of an ongoing longitudinal microbiome study in Northern Virginia, serial stool samples were collected from 
infants before 2 days of life, 2 months, 6 months, 12 months and 24 months of age before and throughout the Covid-19 
pandemic. Stool samples were stored at -80°C without viral preservative. Viral RNA was extracted and reverse transcription 
quantitative-PCR detecting SARS-CoV-2 nucleocapsid gene in the N1 and N2 regions was performed as per manufacturer 
guidelines (CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel assay). Positive and negative 
controls were included on each plate. At each time point, household infectious history particular to SARS-CoV-2 infection and 
social demographic factors were collected. The characteristics of the study cohort were described and univariate analyses were 
performed to investigate associations between test results and characteristics of the study cohort. Penalized logistic regression 
models were developed to evaluate the association between fecal positivity and ethnicity, essential worker status, and other 
potential risk factors. 
 
Results:  769 serial stool samples from 595 infants were included. The overall prevalence of SARS-CoV-2 in infant feces was 
1.69 % (13 samples) with a prevalence at delivery, 2 months, 6 months, 12 months and 24 months of 0, 0, 2.56, 1.96, and 0.85 
% respectively. There were no positive stool samples collected in 2019 prior to the start of the pandemic. Fecal positivity was 
first detected 2/3/2020, 31 days before the reported first case of Covid-19 in Northern Virginia; prevalence rates peaked in 
September at 4.5% (Figure 1). One infant who tested positive was symptomatic and diagnosed with COVID-19 21 days before 
his stool was collected; no other infant with a positive stool sample was symptomatic or had a personal or family history of a  
 
SARS-CoV-2 (Table 1). Of the 13 positive samples, 8 reported Hispanic or Latino ethnicity and 7 reported an essential worker 
(Table 1). Penalized logistic regression model showed an association between Hispanic ethnicity and testing positive (OR 5.04 
(95% CI 1.7 – 15.0)) that persisted after controlling for a household member being an essential worker (OR 4.7 (95% CI 1.6 – 
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14.0)). 
 
Conclusion: Studying infant stool allows a unique glimpse into SARS-CoV-2 burden in an understudied population. 
Prevalence of SARS- CoV-2 in infant stool correlated with the prevalence of COVID-19 during the pandemic, with higher 
rates in those of Hispanic ethnicity correlating with regional trends. Fecal positivity in asymptomatic infants even before 
quarantine restrictions supports the early but silent transmission of SARS-CoV-2. This study likely underestimates fecal 
positivity and true prevalence rates as stool samples were stored without viral preservative. Although this study suggests an 
association between Hispanic ethnicity and fecal positivity, there are many socioeconomic factors that predispose to disease 
while ethnicity may be a mediating or confounding factor. 
Characteristics of the study cohort compared among negative and positive Sars-CoV-2 cases 
 

Characteristics Negative (n=582) Positive (n=13) P-Value 
Hispanic Ethnicity 23.4% 61.5% 0.006 

Household Member Diagnosed with Sars-CoV-2 3.6% 0.0% 0.5 
Childcare Outside of the Home During Quarantine 20.0% 16.7% 0.7 

Symptomatic Infant, Sars-CoV-2 Untested 10.0% 0.0% 0.2 
Household with Essential Worker During Quarantine 51.3% 58.3% 0.6 

 

 
MUCOSAL BIOLOGY/IMMUNOLOGY 

 
212*     INVESTIGATING IRBIT AS A REGULATOR OF CFTR-INDEPENDENT BICARBONATE SECRETION IN 
PATIENT-DERIVED DUODENAL ENTEROIDS. Jessica Sarthi1, Vincent van Unen2, Joshua Chan2, Alexander Guh-
Siesel2, Shayda Abazari1, Annie Trumbull1, Calvin Kuo2, Zachary Sellers1  
1Pediatrics, Stanford University, Stanford, CA; 2Stanford Medicine, Stanford, CA  
 
Background and Aims:  Proximal duodenal bicarbonate neutralizes gastric acid thereby creating a favorable intestinal pH 
environment for pancreatic enzyme function. However, in cystic fibrosis (CF) patients, this essential process is severely 
damaged leading to impaired digestion and absorption. Cystic fibrosis transmembrane conductance regulator (CFTR) 
modulators may help improve impaired intestinal pH, however, these are not effective for all CFTR mutations, especially Class 
I mutations where no CFTR protein is made. As a therapeutic option for all CF patients, our goal is to increase duodenal 
bicarbonate secretion independent of CFTR. One way to do this is by harnessing the ability of chloride/bicarbonate exchangers, 
which we have previously shown in mouse duodenum can transport bicarbonate even in the absence of CFTR expression 
and/or function. The specific aim of this project is to determine the role of IRBIT (IP3 receptor binding protein released with 
IP3), a hub protein shown to regulate CFTR and other ion transporters in other tissues, in regulating chloride/bicarbonate 
transport in human duodenum.  
 
Methods:  Endoscopic biopsies were obtained from pediatric and adult patients under an IRB-approved protocol. Biopsies 
were only used in those with no endoscopic or histologic evidence of duodenal abnormalities. Biopsies were used directly for 
in situ analysis or cultured using traditional “apical in” duodenal enteroids or flipped “apical out” enteroids. Western blot and 
confocal immunofluorescence was used for protein expression studies Computational analysis tools were used to evaluate 
mRNA expression of target genes in single cell RNA sequencing data (sc-RNAseq) generated from intestinal epithelial cells.  
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Results:  IRBIT is highly expressed in human duodenal biopsies, with protein densitometric analysis showing ≥3.5 fold higher 
expression than Calu-3 airway submucosal gland cells or HEK293 kidney-derived cells. Analysis of publicly available 
intestinal sc-RNAseq data (ileum, colon, rectum) showed predominant expression of IRBIT (ACHYL2) in enterocytes, and to a 
lesser amount in progenitor and transit amplifying cells. The expression pattern was similar across all intestinal segments. 
Additionally, the expression pattern was similar to SLC26A3 (down-regulated in adenoma; DRA) and SLC26A6 (putative 
anion transporter 1; PAT-1) chloride/bicarbonate exchangers. DRA expression was greater than PAT-1 expression in all 
intestinal segments. Furthermore, we generated a protein interactome map that revealed interactions between IRBIT 
(ACHYL2) and DRA. Immunofluorescence analysis of IRBIT localization in duodenal biopsies confirmed higher expression 
of IRBIT towards the apical pole of villus enterocytes, compared to crypt enterocytes. In patient-derived duodenal enteroids 
IRBIT was expressed in villus-like (differentiated) as well as crypt-like (undifferentiated) enteroids, with greater IRBIT mRNA 
and protein expression in villus-like enteroids compared to crypt-like enteroids, a pattern similar to DRA expression. Since 
traditional “apical in” enteroids are difficult to stimulate with luminal agents, we successfully generated viable undifferentiated 
and differentiated flipped “apical out” enteroids.  
 
Summary and Conclusions:  Taken together, we have shown that IRBIT is highly expressed in the duodenum with similar 
expression pattern as other chloride/bicarbonate exchangers. We have successfully used patient-derived enteroids to generate 
both “apical in” and “apical out” enteroids which will allow us to investigate the role of IRBIT in bicarbonate secretion, using 
both basolateral and apical physiological stimuli, respectively, and probe its physical and functional interactions with 
chloride/bicarbonate exchangers. By manipulating these interactions, we hope to provide new therapies for CF gastrointestinal 
disease. 
 

MEDICAL EDUCATION 
 

215     DEVELOPMENT AND IMPLEMENTATION OF DIGEST: THE DIGITAL INTERACTIVE 
GASTROENTEROLOGY EDUCATION SUITE FOR TRAINEES. Patrick Reeves, Steve Min, Nathan Kolasinski  
Pediatric Gastroenterology, Walter Reed National Military Medical Center, Bethesda, MD  
 
Background:  Clinical clerkship curricula should exist to provide rotating learners on subspecialty rotations with consistent 
exposure to specific topics geared towards the discipline of interest, such as Pediatric Gastroenterology (GI). 
 
We aim to describe our experience developing and implementing DIGEST: the Digital Interactive Gastroenterology Education 
Suite for Trainees, a novel, online GI curriculum delivered to rotating learners during the COVID-19 pandemic. 
 
Methods:  A general needs assessment identified that there was a lack of standardized educational experience amongst the 
rotating learners on Pediatric GI service, and that DIGEST would provide a standardized educational experience for all 
learners. Furthermore, our targeted needs assessment revealed that learners sought a program that was self-directed, interactive, 
practical and portable. 
 
After establishing goals and objectives, we developed a modular course framework wherein each module would represent a 
single topic (i.e. Constipation) and was subdivided into: Required readings, Supplemental (optional) readings, and Videos & 
Podcasts. The curriculum also employed low-fidelity human patient simulation (LFHPS) scenarios including: nasogastric tube 
placement, gastrostomy replacement, and interpretation of abdominal radiographs. 
 
The COVID-19 pandemic compelled us to transition this program from our departments’ secure share drive to the GOOGLE 
classroom (Figure 1). 
 
A programmatic evaluation was undertaken and employed both learner responses to a questionnaire with external validity, and 
healthcare professions education (HPE) expert’s responses to a course quality assessment rubric. 
 
Learner perceptions of the effectiveness of the DIGEST was captured using the physician assistant clinical rotation evaluation 
(PACRE) instrument. The PACRE instrument exhibits high external validity and evaluates learner perceptions of a curriculum 
with respect to multiple educational domains including: Learning Climate, Control of Session, Communication of Goals,  
Promotion of Understanding and Retention, Evaluation, Feedback, Promotion of Self-Directed Learning, Rotation Logistics,  
Effects of Clinical Simulation of Learner Self-confidence, and Global Assessment. During the same virtual survey encounter, 
we asked learners to measure their satisfaction and self-confidence in learning following the LFHPS training using the Student 
Satisfaction and Self-Confidence in Learning scale (SSSCL). 
We targeted a composite score > 3.5 (Likert scale 1-5;1-Strongly Disagree, 5-Strongly Agree) for all survey questions. 
 
Results:   Learners reported an appropriate learning experience with DIGEST. All PACRE and SSSL scores measured above 
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4.0 (Table1). The HPE expert reported that the course design of DIGEST met or exceeded expectations in all categories. 
 
Conclusion:  DIGEST is a novel pediatric gastroenterology curriculum for rotating learners that draws on evidenced-based 
medicine, and uses an HPE-informed approach, to deliver a multimedia, self-paced, interactive learning experience to medical 
trainees. DIGEST could be easily deployed, or replicated, for civilian Pediatric GI divisions to use with their learners or 
expanded on a larger platform to enhance learning for a wider audience. 
 

 
 
Figure 1: 
Constipation and Fecal Incontinence Module Layout on GOOGLE Classroom for DIGEST 

 
Table 1:  Evaluation of the DIGEST curriculum by Learners using the PACRE and SSSL instruments 
PACRE= physician assistant clinical rotation evaluation 
SSSL= Student Satisfaction and Self-Confidence in Learning scale 
 
 
216     PEDIATRIC GASTROENTEROLGY FELLOW TRAINING EXPOSURE TO VIDEO CAPSULE ENDOSCOPY. 
Mora Puertolas, Anita Rao, Julia Kleinhenz, Hilary Jericho  
Pediatric Gastroenterology, University of Chicago Division of the Biological Sciences, Chicago, IL  
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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, with the main indications 
including suspected small bowel bleeding and the diagnosis and management of small bowel Crohn’s Disease. It is used widely 
in adult medicine with increasing numbers in pediatrics. Despite the increase in its use, VCE training is not currently required 
as part of the three year pediatric gastroenterology fellowship. The aim of our study is to determine the adequacy of pediatric 
gastroenterology fellowship VCE training in North America. 
 
Study Design:  We conducted a cross-sectional, email administered survey of pediatric gastroenterology fellows across North 
America through the use of the pediatric gastroenterology fellow listserv. Results were collected and analyzed anonymously. 
 
Results:  A total of 83 pediatric gastroenterology fellows completed the survey out of 457 recipients in the listserv, for a 
response rate of 18.2%. All but one of the respondents were in their second or third year of training. Half of participants 
(48.2%) reported little formal training in VCE. The vast majority of fellows rated themselves as not at all confident (40%) and 
not very confident at placing the capsule (30%). Only 6% of third year fellows rated themselves as comfortable interpreting a 
VCE study or writing the report. A majority of pediatric gastroenterology fellows (69.5%) endorse inadequate VCE training 
during their three years of fellowship, and 72% express a lack of confidence in interpreting VCE studies; the majority (88%) 
would find additional VCE training to be beneficial.  
 
Conclusions:  Despite 88% of pediatric gastroenterology fellows expressing an interest in receiving formal training in the 
administration and interpretation of VCE during their fellowship, VCE training is not being provided consistently as part of the 
three year ACGME-accredited (Accreditation Council for Graduate Medical Education) pediatric gastroenterology fellowship, 
resulting in limited comfort level with performing and interpreting the procedure independently. Given the increasing use of 
this endoscopic intervention, especially in pediatric patients, efforts to incorporate VCE training into the curriculum should be 
considered, given the high likelihood that fellows will encounter many instances where the intervention is medically indicated 
after they graduate. 
 
 
218     LESSONS LEARNED FROM A PILOT OF A NOVEL MULTI-MODAL PEDIATRIC GI CURRICULUM FOR 
MEDICAL STUDENTS. Paul Tran, Christine Waasdorp Hurtado, Meghan Treitz  
Pediatrics, Children's Hospital Colorado, Aurora, CO  
 
Introduction:  Pediatric gastroenterology is an essential component of knowledge for clinical medical students. Typically, 
clerkship students learn pediatric gastroenterology concepts through patient encounters in clinical settings or didactic sessions. 
Patient interactions and application of learned concepts vary among students, and minimally interactive lectures do not 
promote long-term retention of material. The principle of “interleaving” in education is applied where learning multiple topics 
simultaneously allows learners to form connections between new material and prior knowledge. We designed, implemented, 
and evaluated a novel multi-modal curriculum that allows all students to learn and apply knowledge of GI concepts within the 
RIME (reporter-interpreter-manager-educator) framework of clerkship student development to enhance learner engagement 
and improve skills. 
 
Methods:  Curriculum development followed Kern’s six-step model. We developed a comprehensive case with interleaving of 
4-7 pediatric gastroenterology concepts and general pediatric topics within a framework of a standard clinical experience 
requiring incorporation of history taking, creation of a problem list, formulation of differential diagnosis, and development of a 
basic management plan. The case was revised using rapid prototyping based on student and facilitator feedback. The case was 
implemented in small groups during the 2020-21 academic year. Students completed a pre-session case review and recorded 
video presentations using the FlipGrid application. The teaching session consisted of small-group review of students’ Flipgrid 
videos and discussion followed by an interactive presentation with large-group discussion of relevant topics. Students 
submitted a post-session wrap-up note in a modified SOAP format, after which, an “attending” or exemplar note was 
distributed for use as a learning resource that students could compare to their own. Following the session, students completed a 
survey with Likert scale questions and open-ended prompts. Survey data was analyzed using descriptive statistics. A qualitative 
approach with inductive content analysis was used to analyze comments. 
 
Results:  44 students completed the session. All students completed a Flipgrid presentation and submitted post-session notes. 
55% of students answered that they would use Flipgrid again to refine oral presentations. >70% found the post-session note 
helpful in organizing a problem list, formalizing, and prioritizing a differential diagnosis, and considering a management plan. 
Themes from content analysis include interactive nature of the session and the usefulness of multiple teaching modalities to 
enhance application of concepts. Representative comments include: “The format in which it was presented (i.e. forming a 
differential/presentation, discussion in small and large group, and then writing a note) felt fairly realistic to the clinical 
setting” and “I really liked the combination of teaching modalities.” 
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Discussion:  We successfully developed, implemented, and evaluated a multimodal GI case interleaved into a patient story 
overlaid on the RIME developmental framework. Lessons learned include: 1) students appreciate a multimodal approach to 
learning; 2) the multimodal approach supports learner development within the reporter and interpreter categories of the RIME 
framework, with evidence of skill in reporting and creating a differential diagnosis for GI complaints; 3) Flipgrid is valuable 
technology for practicing oral presentations and obtaining feedback. Next steps include evaluation of learner knowledge 
retention and curriculum enhancement with additional cases. 

 
 
219     A COMPREHENSIVE ANALYSIS OF PEDIATRIC GASTROENTEROLOGY FELLOWSHIP WEBSITE 
CONTENT. Kritika Sukumar2, Chapman Wei1, Dean Focht2, Benjamin Kuhn2  
1Department of Medicine, Staten Island University Hospital, Staten Island, NY; 2Pediatric Gastroenterology, Geisinger 
Medical Center, Danville, PA  
 
Background:  As the COVID-19 pandemic has heightened the importance of online recruitment, program websites (PW) have 
become increasingly instrumental for applicants to evaluate fellowship opportunities. A robust pediatric gastroenterology PW 
can aid applicants by illustrating a program’s mission and educational opportunities. Amongst the various criteria that 
prospective applicants assess, perceived inclusivity and physician well-being are essential components contributing to program 
culture and positively influence ranking decisions. We conducted a comprehensive audit of pediatric gastroenterology PWs to 
identify potential opportunities to improve PW content, better serve applicants, and ultimately facilitate a more informed match 
process. 
 
Methods:  This study evaluated 2020-2021 ACGME accredited pediatric gastroenterology PWs for the presence of binary 
informational, diversity, and wellness categories. We assessed the presence of 28 informational variables derived from 
previously published website analyses with added specialty-specific variables. Our study also considered three categories for 
evaluating diversity and inclusion that were adapted from inclusive online graduate medical education recruitment strategies. 
Wellness content was evaluated using four categories adapted from wellness curriculums and pertinent categories in previously 
published studies. We defined websites with 70% or more of the investigated 28 informational categories as “comprehensive 
websites,” a threshold used in prior studies. GraphPad software (GraphPad Prism 7, GraphPad Software, San Diego, CA) was 
utilized for all univariate analyses using Spearman Correlation’s test, with statistical significance defined as p-value <0.05. 
 
Results:  Of the 64 programs which had functional fellowship websites, 48.4% had a “comprehensive website.” Overall, 
programs on average filled 59.7% of all categories. 46.9% of the programs had information pertaining to at least one of the 
three assessed diversity categories and 56.3% of the programs had content relating to at least one of the four wellness 
categories. The prevalence of each category is shown in Figure 1. We found a positive association between having a more 
complete website and more diversity-identified website (p=0.024) or a wellness-identified website (p=0.005). 
 
Discussion & Conclusion:  In an increasingly virtual world, PWs serve as an applicant’s first impression, influencing the 
perception of a program’s key initiatives. While our results suggest that PWs vary greatly in comprehensiveness, overall, 
pediatric gastroenterology PWs are lacking in all three of our evaluated categories. Our study found that more complete 
websites also tend to fill more of the diversity and wellness categories. This trend suggests that a progression towards a more 
complete PW includes both diversity and wellness components, rather than viewing them as separate categories. 
 
The incomplete nature of pediatric gastroenterology PWs is notable. Traditional in-person recruitment strategies allowed 
applicants to explore hospital facilities, interact with diverse faculty, and observe colleague camaraderie. Hence, in the era of 
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heightened virtual recruitment, it would be beneficial for programs to effectively translate their initiatives to digital mediums. It 
behooves programs to highlight efforts they have made toward these important areas, both to represent themselves accurately 
and better cater to the interests of their prospective applicants. 
 
Ultimately, PWs are cost-effective tools in recruitment for pediatric gastroenterology fellowships and should be optimized to 
capture key tenets of a program’s culture. By doing so, programs can strategically align with the interests and values of 
prospective applicants, empowering applicants to make more informed decisions that foster better matches. 
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PLENARY SESSION 
 

Grand Watkins Prize 
221     A TREATMENT-NAÏVE SINGLE CELL ATLAS OF PEDIATRIC CROHN’S DISEASE PREDICTS DISEASE 
TRAJECTORY. Hengqi (Betty) Zheng1,4,5, Benjamin Doran2,6, Alison Yu3, Kayla Cribbin4, Victor Tkachev3,7, Lusine 
Ambartsumyan1,5, Ghassan Wahbeh1,5, David Suskind1,5, Dale Lee1,5, Namita Singh1,5, Brandi Bratrude3, Madeline Ford4,5, 
Leslie Kean3, Jose Ordovas-Montanes2,3,6,7  
1Pediatrics, University of Washington, Seattle, WA; 2Massachusetts Institute of Technology, Cambridge, MA; 3Boston 
Children's Hospital, Boston, MA; 4Center for Immunity and Immunotherapy, Seattle Children's Research Institute, Seattle, WA; 
5Gastroenterology and Hepatology, Seattle Children's Hospital, Seattle, WA; 6Broad Institute, Cambridge, MA; 7Harvard 
Medical School, Boston, MA  
 
Background: Single-cell analysis has transformed our ability to understand tissue biology in inflammatory bowel disease 
(IBD). Most single-cell RNA-sequencing (scRNA-seq) atlases of IBD rely on samples obtained from adult-onset IBD who are 
receiving therapies. To date, the association between single-cell biological data with clinical treatment outcomes has yet to be 
fully elucidated. Here, we aim to perform single-cell analysis from mucosal samples of the first treatment-naïve pediatric 
patient cohort and hypothesize that baseline pretreatment cellular states predict trajectory of disease and disease response to 
therapy. 
 
Methods: Patients were enrolled from November 2017 to December 2018 and followed for 2-3 years. Biopsies and blood were 
obtained fresh from pediatric patients at time of Crohn’s disease diagnosis prior to initiation of therapies (CD) and from non-
inflamed age-matched pediatric controls (CTRL). We performed scRNA-seq on cells from duodenum, terminal ileum and 
colon, and paired peripheral blood. Furthermore, patients were prospectively followed for up to 3 years with clinical data 
tracking including initiation and clinical response to anti-TNF antibody therapies. 
 
Results: 14 with CD and 13 CTRL, were enrolled with median ages of 12.5 years and 16 years respectively. Median clinical 
follow-up is 32.5 months for CD patients. First, we created single-cell atlases of both CTRL and CD cohorts. The 
comprehensive cellular atlas of Crohn’s disease is derived from 124,054 single cells isolated from terminal ileal biopsies 
(Figure 1A) with subplots broken down by patient ID (Figure 1B), major cell types grouping determined via Louvain clustering 
(Figure 1C) with dot plot of 2 defining genes for each cell type (Figure 1E). The dendrogram demonstrates hierarchical 
iterative tiered clustering approach to identify subpopulations of cellular subsets (Figure 1D). After diagnosis, 4/14 CD patients 
with milder disease activity scores were started non anti-TNF therapy (NOA), 5/14 patients initiated on anti-TNF therapy and 
sustained full clinical response on standard dosing at end of clinical followup (FR), and 5/14 patients started anti-TNF but 
required dose escalation within first year of therapy (PR). Between CD and CTRL, baseline clinical variables of age and BMI 
were not statistically significant though CRP elevated in CD (Figure 1E). Baseline age, BMI z-score, weighted pediatric 
Crohn’s disease activity index (wPCDAI), Albumin, CRP, and ESR were not statistically significant between the 3 CD groups, 
though wPCDAI scores were higher in PR and FR groups (Figure 1F). Correlation of scRNA-seq with clinical meta-data of 
anti-TNF response reveals a joint vector of T/NK/ILC cell states (Figure 2) which strongly correlates with not only disease 
state (Figure 2C) but with NOA, FR, and PR as well (Figure 2D). Joint analysis of T/NK/ILC cells show cellular state and 
populations that are significant (Figure 2B). 
 
Conclusion: In summary, we present here the first treatment-naïve pediatric Crohn’s disease cellular atlas containing fully-
annotated cells types and key gene-list resources for further studies, identify correspondence between disease and age-matched 
controls, and nominate cell states and gene expression profiles associated with disease severity and treatment outcomes. 
Identified cellular states could offer future prognostic markers of anti-TNF response and targetable pathways for IBD 
treatment. 
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Gerard Odell Prize for Excellence in Liver Research 
222     FERROPTOSIS INHIBITORS MITIGATE ISCHEMIA-REPERFUSION INJURY IN MARGINAL LIVERS IN A 
NOVEL “PROTECT” MODEL. Mustafa Nazzal2, Johan van Nispen2, Marcus Voigt2, Stephen Bruno1, Alan Chen1, Yash 
Patel1, Anisha Patel1, Brittany Wichman1, Eric Song1, Vidul Murali1, Austin Armstrong1, Emily Duncan1, Erik Madsen1, 
Chandrashekhara Manithody1, Joseph Krebs1, Aakash Nagarapu1, Douglas Blackall1, Danielle Carpenter1, Chintalapati 
Varma2, Jeffrey Teckman1, Ajay Jain1  
1Pediatrics, Saint Louis University, Saint Louis, MO; 2Surgery, Saint Louis University School of Medicine, Saint Louis, MO  

Introduction: The discard rate of deceased donor livers (DDL) remains high at nearly 9% and includes livers that are steatotic, 
old in age and from donation after cardiac death. The major challenge with marginal DDL (MDL) is severe ischemia 
reperfusion injury (IRI) which leads to primary non-function or early graft dysfunction with increased recipient mortality and 
morbidity. We proposed that reduction of ferroptosis, a form of regulated cell death related to increased intracytoplasmic iron, 
would reduce IRI in MDL. We tested our theory with our previously described PROTECT model (Perfusion Regulated Organ 
Therapeutics with Enhanced Controlled Testing) using normothermic perfusion of two split liver lobes simultaneously, with 
one lobe acting as an internal control for the other. 

Methods: MDL were split into right and left lobes and perfused using the PROTECT pump. One lobe was treated with 
deferoxamine (DM) (0.6mmol/L) and the other acted as an internal control. We compared intracellular iron content, 
biochemical measures and ferroptosis gene expression between lobes. 

Results: Both lobes were perfused for 3 hours. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) 
decreased in the DM treated lobe throughout the experiment, while ALT (U/L) and AST (U/L) rose in the control lobe 
(ΔALTDM: -405, ΔALTcontrol: 586, ΔASTDM: -380, ΔASTcontrol: 617) (Figure 1A). Similarly, RPL8 (0.72 vs 1.52), HO-1 (2.74 vs 
6.93) and HIF1α (2.60 vs 8.67) fold change expressions were all decreased in the DM lobe compared to the control lobe. The 
expression of these genes was also compared to a sample taken from a healthy liver (Figure 1B). Lastly, Prussian Blue iron 
staining and intensity quantification showed a marked decrease in iron quantity in the DM lobe compared to the control lobe 
(288 ± 18 E-3 vs 329 ± 13E-3; p=0.036) (Figures 1C and 1D). 

Conclusion: By administering DM, we reduced the iron content within hepatocytes, thus reducing ferroptosis as shown by 
decreased expression of pro-ferroptotic genes (RPL8, HO-1, HIF1α). In addition, we observed improvement in ALT and AST 
in the DM treated lobe. Our data suggests that reducing ferroptosis helps mitigate IRI. This approach could serve as the basis 
for a clinical trial using DM to reduce IRI in MDL, increasing the utility of such organs. 
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CONCURRENT SESSION - GOING FURTHER THAN EVER BEORE: ADVANCES IN SMALL BOWEL 
EVALUATION 

 
 
223     RISK FACTORS FOR POST-ERCP PANCREATITIS IN PEDIATRIC PATIENTS. Ahmad Hassan2, Tom Lin1,3, 
Milton Smith2, Lindsey Hornung4, Maisam Abu-El-Haija1,3, Jaimie Nathan5, David Vitale1,3  
1Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Internal Medicine, University of 
Cincinnati College of Medicine, Cincinnati, OH; 3Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH; 
4Biostatistics and Epidemiology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 5General and Thoracic 
Surgery, Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
 
Background:  Post-ERCP Pancreatitis (PEP) is the most common complication of endoscopic retrograde 
cholangiopancreatography (ERCP). Limited existing data suggests prophylactic pancreatic duct (PD) stenting in high-risk 
pediatric patients may increase the risk of PEP. The aim of this study was to identify factors associated with increased rates of 
PEP in pediatric patients who underwent ERCP. 
 
Methods:  A retrospective review was performed for all patients at a single, tertiary care institution who underwent ERCP 
between 2012 and 2020. Demographics, patient and procedure-related factors, and technical data were collected. Chart review 
was conducted for 2 weeks after each procedure to identify cases of PEP. Data were analyzed using Chi-square or Fisher’s 
exact tests as appropriate and Mann-Whitney-Wilcoxon tests. Subgroup analysis was performed on higher risk patients, 
defined as patients who underwent PD injection. 
 
Results: 736 ERCPs were performed for 402 unique patients over 8.5-years. All patients were ≤ 22 years old, with the 
exception of 5 patients. Ninety-four patients developed PEP (12.8%), of which 91 were mild and 3 were moderate, with no 
severe cases; the median age was 11 years and 57% were female (Table 1). Pancreatic indication, presence of native major 
papilla, PD cannulation and injection, and higher American Society for Gastrointestinal Endoscopy Complexity Score were 
associated with higher rates of PEP (Table 2). 
A higher rate of PEP was found in patients who received rectal indomethacin (odds ratio (OR) 2.1, 95% confidence interval 
(CI) 1.3 – 3.2) (Table 2); however, in high-risk patients, there was no difference (OR 1.1, CI 0.64 – 1.9). Placement of a 
prophylactic or therapeutic PD stent was associated with a higher PEP rate (OR 1.8, CI 1.1-2.95; OR 1.6, CI 1.03 – 2.6) (Table 
2), but this trend was not persistent in high-risk procedures (OR 1.0, CI 0.6 – 1.7; OR 0.8, CI 0.5 – 1.3). 
Patients with PRSS1 mutation were less likely to develop PEP (P = 0.04). Fifty-two of the 79 patients (66%) with the PRSS1 
mutation had chronic pancreatitis (CP). CP trended toward a lower rate of PEP (P = 0.06). In the subgroup with both PRSS1 
and CP, only 2 patients developed PEP (P = 0.003) (Table 1). Other adverse events included post-sphincterotomy hemorrhage 
(4), stent migration (5), and perforation (1). 
 
Conclusion: This study evaluates risk factors for increased rates of PEP in a pediatric cohort at a tertiary care pediatric 
hospital. The overall rate of PEP in our cohort was slightly higher than previously reported in pediatric ERCP, likely due to a 
higher rate of pancreatic indications (53%) and ERCPs with ASGE complexity of III or IV (57%). Overall, this study identifies 
multiple risk factors associated with higher and lower rates of PEP and calls into question some common practices in pediatric 
ERCP thought to decrease risk of PEP. Randomized prospective trials are needed to better define the utility of these 
interventions. 
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CONCURRENT SESSION - EVALUATION AND TREATMENT OF GI SYMPTONS IN SPECIAL POPULATIONS 
 

Young Faculty Clinical Investigator Award 
224     LONGITUDINAL DISEASE-ASSOCIATED GUT MICROBIOME DIFFERENCES IN INFANTS WITH FOOD 
PROTEIN-INDUCED ALLERGIC PROCTOCOLITIS. Victoria Martin1, Yamini Virkud1, Ehud Dahan2, Hannah Seay1, 
Hera Vlamakis3, Ramnik Xavier3, Wayne Shreffler1, Qian Yuan1, Moran Yassour2  
1Massachusetts General Hospital, Boston, MA; 2Hebrew University of Jerusalem Faculty of Science, Jerusalem, Israel; 3Broad 
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Institute, Cambridge, MA  
 
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 pathophysiology and relationship to other 
food allergic manifestations remain poorly understood. Complex interactions between the gut microbiome and immune cells in 
infancy are thought to be part of the pathogenesis for the marked rise in pediatric allergic diseases worldwide, and FPIAP is 
one of the earliest allergic manifestations. Therefore, we leveraged our large prospective healthy infant cohort to longitudinally 
evaluate the potential role of the infant gut microbiome in the development and resolution of FPIAP. 
 
Methods:  We analyzed 954 longitudinal samples from 160 infants in a nested case-control study (81 who developed FPIAP, 
and 79 matched controls) from 1 week to 1 year of age by 16S rRNA ribosomal gene sequencing as part of the Gastrointestinal 
Microbiome and Allergic Proctocolitis (GMAP) Study. Using QIIME2 and MaAsLin2 multivariate modeling controlling for 
infant diet, mode of delivery, age, and probiotics use, we found linear correlations between FPIAP and microbial features after 
adjusting for multiple comparisons using the Benjamini–Hochberg FDR method (q<0.25). 
 
Results:  We first confirmed that vaginally delivered infants had a greater abundance of Bacteroides, infants who received any 
breast milk had a greater abundance of Bifidobacterium, and that overall bacterial richness rose over the first year (Figure 2). 
We then found key differences in the microbiome of infants with FPIAP, most strongly a higher abundance of an unclassified 
genus of Enterobacteriaceae and a lower abundance of an unknown family of Clostridiales during the symptomatic period, as 
well as other key taxonomic differences across symptom states including apparent dysbiosis even prior to FPIAP symptom 
onset (Figure 3). 
 
Conclusion:   This study contributes to the larger body of literature examining structural development of the early life gut 
microbiome and provides a foundation for more mechanistic investigation into the pathogenesis and microbial effects on 
FPIAP and subsequent food allergic diseases of childhood. We provide a foundation for testable functional hypotheses around 
the underlying role of key bacterial taxa in the pathophysiology of FPIAP and identify new microbial targets for novel 
diagnostic, therapeutic, and prevention strategies. 
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CONCURRENT SESSION - TIME TO SPARE A LIVER 
 

Young Faculty Investigator Award 
225     FRUCTOSE METABOLISM VIA KETOHEXOKINASE DECREASES CPT1A MEDIATED FATY ACID 
OXIDATION IN MICE ON A HIGH-FAT DIET TO PROMOTE DEVELOPMENT OF OBESITY, INSULIN 
RESISTANCE AND NAFLD. Samir Softic1, Sehyung Park1, Robert Helsley1, Pan Deng2, Andrew Morris2  
1Pediatric Gastroenterology, University of Kentucky College of Medicine, Lexington, KY; 2Small Molecule Mass Spectrometry 
Core Laboratory, University of Kentucky College of Medicine, Lexington, KY  
 
Background:   Nonalcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease in children and 
adolescents. Intake of high-fat diet (HFD) and sugar-sweetened beverages has been associated with development and 
progression of NAFLD. It is unclear if combined intake of sugar and HFD have synergistic effects on the development of these 
metabolic complications and what pathways may be mediating this process. 
 
Methods:  Inbreed C57Bl6/j, male mice were placed on a standard low-fat diet (LFD, D12450K) or a standard HFD (D12492), 
which contains 60% of calories from fat and 6.8% calories from sucrose. Since sucrose is a disaccharide composed of fructose 
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and glucose monosaccharides we also made two custom HFDs where 6.8% of sucrose has been replaced with 6.8% of fructose 
(HFD+RF) or glucose (HFD+RG). The mice were continued on respective diets for 12 weeks and their food intake, and weight 
gain were monitored weekly. Glucose and insulin tolerance test were performed at eight and ten weeks on the diets, 
respectively. Livers were harvested for Western blot analysis, qPCR gene expression and metabolomics profiling of liver 
lipids. In our next set of experiments mice were provided standard LFD and HFD but also a custom HFD in which 6.8% of 
sucrose has been removed and not replaced with anything. The percent of calories in this sugar free HFD (HFD+SF) increased 
from 60% to 65%, while the percent of carbohydrates decreased from 20 to 15%. Lastly, cultured hepatocytes were made to 
overexpress (OE) ketohexokinase (KHK), the rate-limiting enzyme of fructose metabolism, and these cells were fed free fatty 
acids. 
 
Results:  Mice on a HFD gained more weight (46.1±1.4g) and consumed more calories (14.5±0.5kcal) than mice on a LFD 
(35.4±1.2g and 13.2±0.1kcal). Replacing sucrose with fructose in a HFD resulted in same weight gain (46.3±1.7g) but mice on 
HFD+RF diet consumed less calories (13.4±0.3) than mice on a standard HFD. On the other hand, mice on HFD+RG gained 
less weight (42.2±1.5g) but interestingly consumed more calories (18.2±0.6) than mice on a HFD. Mice on HFD and HFD+RF 
developed glucose intolerance and insulin resistance, whereas mice on HFD+RG remained glucose sensitive similar to the 
mice on LFD. Mice on a HFD and HFD+RF diets had about four-fold increase in liver KHK and higher total liver 
diacylglycerol (DAG). In particular, C16:0_C16:1, C16:1_C18:2, and C18:1_C18:2 DAG species were increased in mice on a 
HFD and HFD+RF diets. Conversely, mice consuming HFD+RG did not have elevated liver KHK or hepatic DAGs. In the 
follow up experiment, mice on a HFD gained extra weight and were more glucose intolerant than mice on a custom sugar-free 
HFD (HFD+SF). In vitro, OE of KHK in HepG2 hepatocytes decreased fatty acid oxidation and increased glycolysis as 
compared to wild type hepatocytes as measured by seahorse flux analyzer. KHK OE cells had lower CPT1a, the rate-limiting 
enzyme of fatty acid oxidation, so when treated with free fatty acid they had increased lipid accumulation. 
 
Conclusion:  A relatively small amount of fructose in a HFD is sufficient to stimulate KHK and reduced fatty acid oxidation 
via decreased CPT1a. This results in incomplete oxidation of triglycerides and leads to DAG accumulation, hepatic insulin 
resistance and NAFLD. These experiments establish synergistic effects of sugar and HFD metabolism on development of 
obesity and its complications. Mechanistically, KHK mediated reduction in CPT1a offers an explains why sugar-free ketogenic 
diets, which contain high percent of calories from fat, but do not stimulate KHK, lead to weight loss, better glucose tolerance 
and improved NAFLD. 
 

POSTER SESSION II 
 

Poster of Distinction* 
 

AERODIGESTIVE/FEEDING AND SWALLOWING DISORDERS 
 

Feeding Matters Outstanding Pediatric Feeding Disorders Award 
226     SHARED DECISION MAKING AND LONGITUDINAL FOLLOW UP OF PATIENTS WITH SEVERE 
PHARYNGEAL DYSPHAGIA. Guillermo Beltran Ale1,4, Amanda Rogers4, Morgan Leonard2,4, Anna Hurst3, Ashley 
Heinemann2, Leslie Boehm4, Ashley Chapman4, Katherine Rogers5,4, William T Harris1,4, Reed Dimmitt1, Rachel Kassel1,4  
1Pediatrics, The University of Alabama at Birmingham School of Medicine, Birmingham, AL; 2Hearing and Speech, Benjamin 
Russell Hospital for Children, Birmingham, AL; 3Genetics, The University of Alabama at Birmingham School of Medicine, 
Birmingham, AL; 4Aerodigestive Program, Benjamin Russell Hospital for Children, Birmingham, AL; 5Clinical Nutrition, 
Benjamin Russell Hospital for Children, Birmingham, AL  
 
Introduction:  For years, our institution’s speech language pathologists (SLPs) and occupational therapists (OTs) held sole 
responsibility for determining appropriate immediate care of children lacking a safe drink consistency on outpatient video 
fluoroscopic swallow studies (VFSS). Concomitantly, the natural history of swallow dysfunction in these patients was 
unknown. 
 
Hypothesis:  We hypothesized that a multidisciplinary team could urgently engage families in shared decision making 
regarding appropriate feeding plans and maintain safety. 
 
Methodology:  For children without feeding tubes who have no safe liquid consistency identified VFSS, the Children’s of 
Alabama Aerodigestive Center launched an outpatient protocol for urgent outpatient clinic evaluation in 10/2020 as an 
alternative to immediate hospitalization. We continue to follow these patients longitudinally to gain an understanding of natural 
history including genetic etiology. 
 
Results:  Of 1162 VFSS studies during the initial 7-month study period (October 2020 – May 2021), 28 patients (2.4% of 
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swallow studies) aspirated all liquid consistencies on an outpatient swallow study and lacked an alternate means of nutrition. 
Of these, 11 (39%) were immediately admitted for inpatient management and 15 (54%) were seen outpatient in the  
 
Aerodigestive clinic within a week of the VFSS. None of the latter group experienced any overt complications between VFSS 
and follow up clinic appointment. At the clinic visit, 39% of the patients’ families chose to proceed immediately to 
gastrostomy tube placement, 29% of patients families opted for a nasogastric tube, and 32% of families preferred continuing 
oral intake. Of those families who did not initially opt for an alternate means of nutrition, over half later chose to have a 
gastrostomy tube placed.  Investigation into the etiology and natural history of dysphagia proceeds. The majority (75%) of 
patients identified as lacking a safe drink consistency have global developmental delays. Genetic syndromes have been 
identified in 45% of these patients (86% having undergone genetic evaluation to date. 36% of patients were evaluated for a 
structural abnormality via direct laryngobronchoscopy (DLB). Of these, only 7% had a structural defect identified. 
 
Conclusion: Patients with no safe drink consistency identified on VFSS can be safely and effectively managed with close 
outpatient follow-up in an a multidisciplinary Aerodigestive clinic rather than utilizing inpatient resources. Adopting a “No 
Safe Swallow Protocol” allows for efficient, effective patient flow and shared decision making that meets families’ care 
preferences. Often, these preferences evolve with time, necessitating a longitudinal relationship. No Safe Swallow is frequently 
a harbinger of significant developmental delay, often associated with a genetic syndrome rather than a consequence of an 
anatomical defect. 
 
 
227     STABILITY OF ENFAMIL AR POWDER FORMULA OVER TIME AS A THICKENING TREATMENT FOR 
DYSPHAGIA. Nina Williams1, Kara Larson1, Lauren Jalali2, Carolyn Babeu1, Kara Freeman1  
1Otolaryngology, Boston Children's Hospital, Boston, MA; 2Gastroenterology, Hepatology & Nutrition, Boston Children's 
Hospital, Boston, MA  
 
Thickened liquids are commonly used to manage pediatric dysphagia and aspiration (Gosa et al, 2011). However, the use of 
thickened liquids in the pediatric population continues to be controversial and non-standardized. There are limited thickening 
options approved for use in the infant population (Woods et al, 2012), and these options pose challenges with regard to 
accessibility, reliability, and practicality for patients and their caregivers. Infant rice and oatmeal cereals are widely used as 
thickening agents for infant formula. However, there are currently no standardized recipe recommendations, resulting in 
inconsistent recipes being used across settings. 
 
Several barriers have been identified in reliably achieving a desired viscosity when using infant cereal as a thickening agent. 
Research suggests that the viscosity of formula can change depending on the thickening agent being used, concentration of the 
formula, time elapsed since preparing the formula, temperature of the beverage, and the method used for mixing (Gosa & 
Dodrill, 2017, Rush et al, 2020). While standardized testing such as the International Dysphagia Diet Standardisation Initiative 
(IDDSI) flow test can be used to assess the viscosity of formula prepared with infant cereal (IDDSI, 2018), this may not be 
practical for families to implement on a daily basis at home while caring for an infant, or for medical providers preparing 
formula across a large caseload of patients. 
 
Enfamil AR powder formula was selected for the purpose of this study as it is commonly prescribed by gastroenterologists and 
pediatricians at our institution for the management of gastroesophageal reflux symptoms. Enfamil AR powder is an infant 
formula with added rice starch designed to thicken over time, and is believed to decrease the frequency of regurgitation 
episodes compared to standard formula (Vanderhoof et al, 2003., Duncan et al. 2019). IDDSI testing of Enfamil AR Ready to  
 
Feed (RTF) formula performed by our institution found the liquid to be in the “slightly thick” range at baseline and remain that 
consistency over time. However, the use of RTF formulas are often not a viable option for families due to the cost. Whereas, 
Enfamil AR powder formula is often more affordable and covered by WIC in the state of Massachusetts, making it an 
accessible option for many families (United States, Congress, Women, Infants & Children (WIC) Nutrition Program, 2020). 
 
At our facility, increasing the caloric density of formula is recommended by dieticians and gastroenterologists for various 
reasons, including the promotion of weight gain and tolerance of formula in smaller volumes. Concentrated formulas allow for 
a greater amount of calories per volume, so the infant can achieve higher calorie and nutrient intake with less volume (Rosen et 
al. 2018). For infants with faltering growth and/or higher caloric needs, concentrated formula allows higher energy intake while 
maintaining an appropriate volume of formula for a specific age. 
 
For practical reasons, caregivers and hospital milk labs often prepare concentrated formula in large batches ahead of time and 
store and refrigerate for up to 24 hours. Previous research studying Enfamil AR powder formula has suggested that with 
increasing caloric density, the viscosity changes over time (Fraizer et al. 2016). For families and medical providers that are 
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preparing batches of Enfamil AR powder in advance and offering at different points across a 24-hour period, further research is 
needed to determine the specific factors that may impact viscosity including the changes in viscosity over a prolonged period 
of time. This is particularly important for patients requiring a specific level of thickened liquid for dysphagia management. 
 
The goal of the present study was to evaluate the stability of Enfamil AR powder formula at various caloric densities and batch 
sizes over 24 hours to determine its reliability as a thickening agent for the management of oropharyngeal dysphagia and 
aspiration. Enfamil AR powder formula was prepared in varying batch volumes to replicate caregiver and milk lab batching. 
IDDSI testing was performed in specified time intervals over 24 hours on each of the caloric densities prepared in an effort to 
model a typical infant feeding schedule. Enfamil Standard formula was used as the control, as this formula is not designed to 
change in viscosity over time. Our preliminary research revealed that Enfamil AR powder 20kcal, 22kcal and 24kcal further 
thickens over a 12-hour period, reaching peak thickness (often advancing one IDDSI level) after 3 hours and then decreasing 
slightly or stabilizing over the course of the next 6-9 hours. These findings reveal that level of caloric fortification, batch size, 
and time since mixing formula impacts the consistency of Enfamil AR powder formula. We will discuss whether use of 
fortified Enfamil AR powder formula is an effective treatment option for oropharyngeal dysphagia. 
 
 
228     RETROSPECTIVE REVIEW OF THE USE OF AIRWAY ASPIRATION PANEL. Syed Rizvi1, Vijay Mehta1, Shruti 
Nabar1, Amanda Kovar3, Carlos Sabogal2, Devendra Mehta1  
1Pediatric Gastroenterology, Hepatology, & Nutrition, Orlando Health, Orlando, FL; 2Pediatric Center for Children 
Pulmonary and Sleep Medicine, Orlando Health, Orlando, FL; 3Department of Pediatrics, Orlando Health, Orlando, FL  
 
Introduction:  Asthma and gastroesophageal reflux disease are both common and often co-exist. It has been well described 
that there is a greater prevalence of GERD in asthmatics, with a question of whether microaspiration may be a trigger. The 
traditional method to detect micro-aspiration is the lipid laden macrophage test, which is not a sensitive or specific marker for 
aspiration. In contrast, presence of gastric pepsin A in the bronchoalveolar washing fluid have shown to be more specific and 
sensitive marker for aspiration 
 
Aim:  Our aim was to analyze the results of our aspiration marker panel studies (AMPs) in children with asthma and reflux 
 
Methods:  This is a retrospective review of 229 patients who had bronchoscopy for chronic pulmonary symptoms, of which 
186 had asthma and/or reflux, who had airway aspiration panel between January 1, 2005 and June 8, 2020. The aspiration panel 
included total pepsin, pepsin A, pepsin C and salivary amylase. For this study we looked at positive pepsin A or amylase. 
Diagnosis of asthma and reflux were obtained from chart review based based on pulmonologist and gastroenterologist 
diagnosis respectively. Aspiration markers are absent in otherwise healthy children undergoing intubation for elective 
procedures (n=60) 
 
Results:   Our cohort demographics included 95 (41%) female, with average age of 6.8 years (±5.6). 
Pepsin C was positive in 84 (42.4%) of patients with asthma vs 44 (22.2%) reflux alone, N=198, p=0.6188 (p>0.05).  
The aspiration markers Pepsin A and amylase were positive in 42 (21.2%) of patients with asthma, vs 28 (14.1%) with reflux 
alone.   Of the 198 subjects Pepsin A and/or amylase was positive in 7 (3.5%) with asthma alone, 28 (14.1%) subjects with 
reflux and 35 (17.8%) subjects combined asthma and reflux, N=198, p-value=0.6455 (p>0.05).  
 
Conclusion:   Our study suggests aspiration is common in patients evaluated by bronchoscopy for chronic pulmonary 
symptoms. The combination of reflux and asthma had highest rates of Pepsin A and or salivary amylase, though not 
significantly so from asthma or reflux alone. Pepsin C presence did not differentiate asthma from other pulmonary disorders 
with asthma. Our findings suggest microaspiration in asthma patients is common. We will report completed review of 703 
patients to see if trend of higher aspiration markers reaches significance. 
 
 
229     APPROACH TO DIAGNOSIS AND MANAGEMENT OF GASTROESOPHAGEAL REFLUX (GER) IN THE 
NEONATAL INTENSIVE CARE UNIT (NICU) FROM THE PEDIATRIC GASTROENTEROLOGIST'S 
PERSPECTIVE. Alex Schosheim1, Héctor Alcalá2, Keith Breglio1, Lesley Small-Harary1  
1Pediatric Gastroenterology, Stony Brook University, Stony Brook, NY; 2Family, Population and Preventative Medicine, Stony 
Brook University, Stony Brook, NY  
 
Background:  Gastroesophageal reflux (GER) is an almost universal phenomenon in preterm infants and there is wide 
variation in diagnostic workup and treatment across NICU sites. Researchers have yet to examine the varied approach to 
diagnosis and treatment from the pediatric gastroenterologist's perspective. 
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Objective:  The aim of this study is to compare approaches to diagnosis and management of GER in the NICU from the 
perspective of pediatric gastroenterologists. 
 
Methods:  A questionnaire was sent out to the Pediatric GI Listserv, which included 2,776 subscribers from 42 different 
countries. Multivariable logistic regression analyses were used to compute adjusted odds ratios and 95% confidence intervals 
of: 1) implications used for intraesophageal pH or impedance monitoring in preterm infants; 2) rarely or never using specified 
treatments; and 3) rarely or never using specified investigations. Practice and demographic characteristics served as 
independent variables. 
 
Results:  Responses were obtained from 227 pediatric gastroenterologists yielding a response rate of 8.2%. The most common 
approach to diagnosis was based on clinical symptoms with 95.8% of respondents either always or usually using clinical 
parameters for diagnosis. With regards to pH impedance in suspected GER: physicians in the US were less likely to never use 
impedance with pH, physicians abroad had 18% lower odds of using impedance (AOR=0.82; 95% CI=0.08-8.45) and 
physicians at institutions without fellows had 56% lower odds of rarely or never using impedance (AOR=0.44; 95% CI=0.23-
0.87). With regards to H2 blockers: physicians in the US were less likely to never use H2 blockers, physicians in urban settings 
were more likely to never use H2 blockers, physicians in the US had 83% lower odds of rarely or never using H2 blockers 
(AOR=0.17; 95% CI=0.07-0.42) and physicians in urban settings had 139% odds of rarely or never using H2 blockers 
(AOR=2.39; 95% CI=1.06-5.37). With regards to proton pump inhibitor (PPI) use: physicians in urban centers had 322% 
higher odds of rarely or never using PPIs (AOR=4.22; 95% CI=1.46-10.20) and physicians in the US had 930% higher odds of 
rarely or never using PPIs (AOR=10.3; 95% CI=1.33-79.75). 
 
Conclusion:  Among pediatric gastroenterologists there remains wide variation in diagnostic and treatment strategies for 
infants with suspected GER in NICUs. This highlights the need for future randomized trials to determine the best and most 
appropriate approach to diagnosis and treatment of GER in this vulnerable population. 
 
 
231*     AIRWAY IMPEDANCE: A NOVEL DIAGNOSTIC TOOL TO EVALUATE EXTRAESOPHAGEAL SYMPTOMS 
IN AERODIGESTIVE PATIENTS. Rachel Rosen, Reza Rahbar, Karen Watters, Courtney DiFilippo, Alexandra Cohen, 
Madeline Kane, Tregony Simoneau, Sarah Connearney, Samuel Nurko  
Boston Children's Hospital, Boston, MA  
 
Background:  The diagnosis of extraesophageal reflux manifestations is difficult. Otolaryngologists frequently implicate 
gastroesophageal reflux as a cause for airway erythema and edema. Yet studies have failed to show a correlation between 
airway appearance and reflux events detected by impedance testing. Therefore, new biomarkers of extraesophageal reflux are 
needed. It is the aim of this study to investigate the utility of airway impedance (AI), a novel method to quantify airway 
inflammation, against other gold standard airway and esophageal diagnostic tests. 
 
Methods:  We performed simultaneous airway and esophageal mucosal impedance testing on children undergoing 
bronchoscopy and endoscopy for the evaluation of chronic respiratory symptoms. AI was performed by placing a specially 
designed probe into the larynx during laryngoscopy. This same probe was then used to measure esophageal impedance at three 
heights. AI results were compared to (1) esophageal impedance measurements; (2) esophageal biopsy results; (3) validated 
reflux questionnaire scores; and (4) blinded airway visual scoring using the reflux finding score (RFS) where higher scores 
suggest more inflammation. Impedance values were also compared between patients with differing clinical characteristics 
including medication use (proton pump inhibitors, inhaled steroids as modulators of inflammation) and aspiration status. As 
with esophageal impedance, lower values signify greater inflammation. 
 
Results:  61 patients were recruited. Patient characteristics are shown in Table 1. There was no significant correlation between 
distal esophageal or proximal esophageal impedance values and airway impedance (r2:-0.85-0.39, p>0.6). There was no 
significant difference in the mean airway impedance in patients with and without distal esophagitis (with distal 
esophagitis:1195±1241 Ω, without distal esophagitis: 1887±2049 Ω, p=0.2) or proximal esophagitis (with proximal 
esophagitis:1990±1661 Ω, without proximal esophagitis: 1286±1493 Ω, p=0.2). Patients taking inhaled steroids had a 
significantly higher mean airway impedance (1553±1687 Ω) compared to those that were not (969±470 Ω, p=0.09). Patients 
who were taking PPIs had a significantly lower airway impedance (859±549 Ω) than patients who were not taking PPIs 
(1357±1330 Ω, p=0.07). Patients taking PPIs also had a higher RFS (13.8±3.2) than patients not taking PPIs (10.8±3.3, 
p=0.01). We then categorized patients’ airway impedances by quartile. Patients with the lowest quartile of airway impedance 
were significantly associated with PPI use compared to patients in the remaining quartiles (p=0.007). 27% of patients with 
abnormal VFSS fell in the lowest airway impedance quartile compared to 0% of the patients with a normal VFSS (p=0.09). 
There was no difference in the mean reflux finding score in patients with the lowest quartile of airway impedance (12.8±3.6) 
compared to the highest 3 quartiles (11.0±3.2, p=0.3). There was no difference in the quality of life scores between patients in 
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the lowest versus higher quartiles of airway impedance (p>0.7). 
 
Conclusions:  PPI use was associated with a lower AI (and a higher RFS score) and inhaled steroids were associated with a 
higher AI. AI may be a valid marker of gastroesophageal reflux (for which the PPI was prescribed). Airway mucosal changes 
may be reversed in inhaled steroids which increase AI. 

 

232    ARFID PRESENTATION AND MANAGEMENT IN PEDIATRIC GASTROENTEROLOGY. Linda Nicolotti, Dara 
Seelig, Michael Glock, Leah Hunt  
Pediatrics, Wake Forest University School of Medicine, Winston-Salem, NC  
 
Avoidant Restrictive Food Intake Disorder (ARFID) is a new diagnosis in the DSM-V marked by significant weight loss or 
failure to gain weight, significant nutritional deficiency, dependence on enteral feeding or oral nutritional supplements, and 
interference with psychosocial functioning. ARFID can have serious medical consequences associated with malnutrition and 
accompanying gastrointestinal symptoms. Such patients are likely to present to pediatric gastroenterology clinics. There is a 
paucity of research to guide intervention of ARFID in pediatric gastroenterology. This preliminary study is one of the first to 
examine ARFID presentation and management in a pediatric gastroenterology clinic. 
 
Subjects were thirteen patients with a primary diagnosis of ARFID who presented to a pediatric gastroenterology clinic. 
Retrospective data was collected from the medical record. Interdisciplinary and family-centered treatment was utilized. 
Descriptive statistics were used to examine patient data consisting of demographics (e.g., age, sex), health-related metrics (e.g., 
BMI, labs), and treatment-related variables (e.g., number of visits, Emergency Department (ED) admissions, hospitalizations, 
and nasogastric tube placement). 
 
Results indicated that patients were six females (46%) and seven males (54%) ranging in age from 6 to 17 years (M=12.23). 
There were twelve White patients (92%) and one Latinx patient (8%). Number of visits ranged from 0-11 (M=5.62) 
psychology sessions, 0-11 (M=3.15) dietician visits, and 1-11 (M=4.62) medical provider appointments. All patients had other 
medical and/or psychological diagnosis. Of the thirteen patients, eight had GI symptom-related emergency department visits, 
three were hospitalized related to weight loss and/or malnutrition, and one had nasogastric tube placement. Using the World 
Health Organization growth standards criteria to classify BMI Z-scores, one patient (8%) was classified as wasted, one (8%) 
was overweight, and the remainder (84%) were within the normal range. While seven patients (54%) demonstrated weight gain 
and corresponding increases in BMI during treatment, almost all (92%) remained in the same classification group except one 
patient (8%) who decreased from overweight to at risk for overweight. Tables and graphs will represent results. 
 
Pediatric patients diagnosed with ARFID are likely to seek specialized medical care with gastroenterology clinics. These 
patients can have life-threatening complications, and they often require interdisciplinary management and close monitoring. 
Concurrent psychological and/or medical diagnoses are common, complicating treatment. Pediatric gastroenterology teams 
should be familiar with ARFID and its management. This preliminary and leading investigation informs ARFID management 
in gastroenterology and lays the groundwork for future research. 
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234     ORAL CARE ASSOCIATED WITH LESS MICROASPIRATION IN VENTILATED CARDIAC PATIENTS. 
Nishant Patel1, Philip Lin2, Michael Stack4, Janet Conrad1, Harun Fakioglu3, Bassam Anomoelak1, Karoly Horvath1, Devendra 
Mehta1  
1Pediatric Gastroenterology, Arnold Palmer Hospital for Children, Orlando, FL; 2Emergency Medicine, Arnold Palmer 
Hospital for Children, Orlando, FL; 3Pediatric Cardiology Intensive Care, Arnold Palmer Hospital for Children, Orlando, FL; 
4University of Central Florida, Orlando, FL  
 
Abstract:  Aspiration is common in mechanically ventilated patients and may predispose patients to aspiration pneumonia, 
chemical pneumonitis, and chronic lung damage. Pepsin A is a specific marker of gastric fluid aspiration and is often detected 
in ventilated pediatric patients.1 We investigated the effect of oral care and throat suctioning in the detection of Pepsin A in the 
tracheal aspirates (TA) up to 4 hours after these procedures. 
 
Methods:  Twelve pediatric patients between age 2 weeks to 14 years who underwent intubation for cardiac surgery were 
enrolled in this study. Six of the 12 patients were consented prior to their surgery with initial specimen collected at the time of 
intubation and last one shortly prior to extubation (intubation duration < 24hrs). The remaining 6 patients were consented after 
cardiac surgery. All specimens were collected per routine care per respiratory therapy protocol and shortly prior to extubation 
(intubation duration >24hrs). Tracheal fluid aspirates were collected every 4 to 12 hours in the ventilated patients. Enzymatic 
assay for gastric Pepsin A and protein determination were performed. The time of oral care and throat suctioning within 4 
hours prior was recorded prospectively. 
 
Results:  A total of 342 TA specimens were obtained from the 12 intubated pediatric patients during their course of 
hospitalization. Of the 342 tracheal aspirates, 287 (83.9%) showed detectable total pepsin (Pepsin A & C) enzyme activity 
(greater than 6ng/ml) and 176 (51.5%) samples had detectable Pepsin A enzyme levels (greater than 6ng/ml of Pepsin A). Only 
29 samples out of 76 samples (38.2%) had evidence of microaspiration after receiving oral care, while 147 out of 266 (55.3%) 
samples were Pepsin A positive when no oral care was provided. Odds ratio is 0.50 (Cl 0.30 – 0.84) and the number needed to 
treat (NNT) is 5.8 (CI 3.4 – 22.3). Testing air filters for pepsin was not beneficial. 
 
Conclusion:  Oral care is a highly effective measure to prevent microaspiration of gastric fluid in ventilated pediatric patients. 
The NNT (5.8) suggests this is a very effective prevention strategy. Pepsin A is a useful and sensitive biomarker that allows 
targeting such approaches to prevent ventilator associated pneumonias and accurately detect gastric aspiration. 
Results – Tracheal aspirate samples, total Pepsin and Pepsin A, Pepsin A positive samples with respect to position collected, 
and endotracheal (ET) tube type 
 

Patient Number of TA 
Samples 

Number of Pepsin A+ 
Samples 

Number of total Pepsin 
+ Samples  

Pepsin A + / total 
Pepsin + (%)  

Cuffed ET tube 
(yes/no) 

1 43 23 39 56.4 yes 
2 21 6 14 42.8 yes 
3 13 11 13 84.6 yes 
4 3 2 3 66.7 no 
5 88 27 72 36.1 yes 
6 151 89 125 71.2 yes 
7 3 3 3 100.0 yes 
8 5 4 5 80.0 yes 
9 2 2 2 100.0 yes 
10 6 4 4 100.0 yes 
11 3 3 3 100.0 yes 
12 4 4 4 100.0 yes 

Study totals 
(%) 342 176 (51.5) 287 (83.9) 78.2 11/12 

 
 
Pepsin A + = Pepsin A enzyme level > 6ng/ml; suggestive of microaspiration 
Oral care, ET tube and throat suctioning 
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Patient Oral 
Care 

ET tube 
suctioning 

Throat 
suctioning 

Pepsin A + samples 
after OC* 

Pepsin A - samples 
after OC* 

Duration of intubation 
(days) 

1 21 22 6 9 11 26 
2 1 6 0 1 8 8 
3 6 15 6 4 3 6 
4 3 3 0 1 2 1 
5 5 20 9 7 9 4 
6 12 68 7 7 14 40 
7 0 3 0 0 0 <1 
8 0 5 0 0 0 2 
9 0 2 0 0 0 <1 

10 2 6 2 0 2 2 
11 1 3 1 0 1 <1 
12 0 4 1 0 0 2 
              

 
Oral care denoted as OC. An * denotes samples collected within 4 hours of receiving oral care Pepsin A + = Pepsin A enzyme 
level > 6ng/ml; suggestive of microaspiration Pepsin A - = Pepsin A enzyme level < 6ng/ml; not suggestive of microaspiration 
 
 
235     GASTROINTESTINAL MANIFESTATIONS OF EPIDERMOLYSIS BULLOSA IN CHILDREN OF A TERTIARY 
PEDIATRIC HOSPITAL IN MÉXICO, CITY. Yolainis Rosado Arias, José Francisco Cadena León, Karen Ignorosa-
Arellano, Flora Zarate Mondragon, Erick Toro-Monjaraz, Alejandro Loredo Mayer, Roberto Cervantes-Bustamante, Jaime 
Ramirez Mayans  
Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
Background:  The epidermolysis bullosa (EB) comprises a group of rare genetic disorders, characterized by inherited skin 
fragility, which leads to the formation of blisters, erosions, and scars on the skin in response to minimal mechanical trauma. 
The cutaneous manifestations can be accompanied by mucosal injure, extracutaneous manifestations, and systemic 
involvement. One of the most common sites of extracutaneous injury is the gastrointestinal tract, which may cause 
considerable morbidity for those patients. The most frequent GI manifestations are: oral mucosal involvement, esophageal 
strictures, and constipation; others less frequently are gastroesophageal reflux, failure to thrive, protein-losing enteropathy, and 
diarrhea. Currently, there are no available guidelines about the management of these complications. 
 
Objective:  This work aims to describe the clinical characteristics and gastrointestinal manifestations of patients with 
epidermolysis bullosa and correlate those manifestations with the type of EB. 
 
Methods:  A retrospective review of medical records was performed in children diagnosed with EB at Instituto Nacional de 
Pediatría, between January 2010 and January 2021. The sample was 31 patients <18 years. Descriptive statistics were 
performed obtaining frequencies and inferential statistics with the use of chi2 for qualitative variables. 
 
Results:  We include 31 patients, 58,1% were male, the rest were female, the most children (93,5%) were diagnosed at the time 
of birth or before the first month of life and the most of patients had some degree of malnutrition 14/16 (38,7%) and only 2/16 
(12,9%) had adequate nutritional status. We found 17/31 (54,8%) whit recessive dystrophic EB (RDEB), 11/31 (35,5%) 
dominant dystrophic EB (DDEB), 2/31 (6,5%) simplex EB and 1/31 (3,2%) Kindler’s EB, no patient had junctional EB. About 
GI symptoms, 64,5% presented dysphagia, 54,8% constipation, 48,3% stenosis, 16,1% blisters in the oral cavity, 6,4% anal 
fissure and 3,2% gastroesophageal reflux. The types of EB that were more related to gastrointestinal symptoms were RDEB 
and DDEB p=0,038 (Table 1). Seven of eleven patients with DDEB had stenosis and 7 patients had constipation, 8/17 patients 
with RDEB had stenosis and 10/17 had constipation. At the time of diagnosis of stenosis, 46,6% of patients were between the 
age of 5-10 years. 
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Conclusion:  In our population, the clinical features of patients with EB are similar to developed countries population. The 
most common GI symptoms were dysphagia, constipation, and stenosis and the type of EB more related to gastrointestinal 
symptoms was dystrophic EB. 
 
Table 1. Gastrointestinal symptoms according to the type of Epidermolysis Bullosa 

Type of Epidermolysis Bullosa (EB) Gastrointestinal Symptom No Gastrointestinal Symptom 
Simplex EB 0 2 

Dominant dystrophic EB * 8 3 
Recessive dystrophic EB * 14 3 

Kindler’s EB 0 1 
* there is a correlation (p<0.05). 
 

DIVERSITY, EQUITY AND INCLUSION AND/OR HEALTH DISPARITIES/EQUITY 
 
237*     AFRICAN AMERICAN RACE IS ASSOCIATED WITH LOWER HEALTH LITERACY AMONG CAREGIVERS 
OF CHILDREN WITH INFLAMMATORY BOWEL DISEASE. Tiffany Linville1, Emmala Waduge1, Jeremy Adler2, Sabina 
Ali4, Rana Ammoury6, Colleen Brensinger5, Jose Cabrera7, Ryan Cox8, J. del Rosario9, Jill Dorsey10, Jennifer Dotson12, 
Matthew Egberg11, Mel Hyman3, Tracy Jester13, Subra Kugathasan14, Ian Leibowitz15, Maureen Mccauley5, Zarela Molle-
Rios10, Yuliya Rekhtman16, Chip Samson17, Kelly Sandberg18, Jen Savas19, Shehzad Saeed18, Jennifer Strople20, Jeanne Tung21, 
Sofia Verstraete3, James Lewis5, Michael Kappelman11  
1Gastroenterology, Levine Children's Hospital, Charlotte, NC; 2Gastroenterology, University of Michigan, Ann Arbor, MI; 
3Gastroenterology, University of California San Francisco, San Francisco, CA; 4Gastroenterology, University of California 
System, Oakland, CA; 5University of Pennsylvania, Philadelphia, PA; 6Children's Hospital of The King's Daughters, Norfolk, 
VA; 7Childrens Wisconsin, Milwaukee, WI; 8Helen DeVos Children's Hospital, Grand Rapids, MI; 9Nemours Biomedical 
Research, Wilmington, DE; 10The Nemours Foundation, Jacksonville, FL; 11University of North Carolina System, Chapel Hill, 
NC; 12Nationwide Children's Hospital, Columbus, OH; 13Pediatric Gastroenterology, The University of Alabama at 
Birmingham College of Arts and Sciences, Birmingham, AL; 14Pediatric Gastroenterology, Children's Healthcare of Atlanta 
Inc, Atlanta, GA; 15Pediatric Gastroenterology, Children's National Hospital, Washington, ; 16Pediatric Gastroenterology, 
Prisma Health Midlands, Columbia, SC; 17Pediatric Gastroenterology, Washington University in St Louis, St Louis, MO; 
18Pediatric Gastroenterology, Dayton Children's Hospital, Dayton, OH; 19ImproveCareNow Inc, Burlington, VT; 20Pediatric 
Gastroenterology, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 21Pediatric Gastroenterology, 
Oklahoma State Regents for Higher Education, Stillwater, OK  
 
Background:  Health literacy is the ability of individuals to discover and apply information and services to health-related 
decisions and actions for themselves and others. Health literacy is especially important in those with chronic medical 
conditions such as inflammatory bowel disease (IBD) due to the complexity of available medical, surgical and dietary 
treatment options. Up to 40% of adult IBD patients have limited health literacy, which has been associated with worse 
outcomes. Limited health literacy is also disproportionately prevalent in African Americans. We explored health literacy 
among caregivers of children with IBD soon after IBD diagnosis and evaluate associations between health literacy and race, 
ethnicity, and other social determinants of health in a multi-center pediatric IBD inception cohort. 
 
Methods:  Social Factors with Racial Disparities in Kids with IBD (SaFR-Kids) is a multi-center inception cohort study of 
children with IBD. We recruited children within 6 months of IBD diagnosis at 19 participating centers within the 
ImproveCareNow (ICN) network. Caregivers reported patient demographics and other social determinants of health at 
enrollment. Race/ethnicity was self-reported. Caregivers’ health literacy was assessed utilizing the validated Newest Vital Sign  
instrument.  All responses were linked to clinical data captured in the ICN registry which captures disease characteristics, 
treatments, and disease outcomes at enrollment and each follow-up clinical encounter. We used descriptive statistics to 
characterize the study population and caregiver health literacy overall and by race/ethnicity and utilized logistic regression to 
evaluate associations between race, ethnicity, household income, and caregiver education status. 
 
Results:  We recruited 363 children with IBD (208 CD, 121 UC, 18 IBD unspecified). Median time from diagnosis to 
enrollment was 60 days. Mean age at diagnosis was 13.1 years; and 44.4% were female. 242 participants (66.7%) were White, 
65 (17.9%) African American (AA), and 56 (15.4%) other, while 29 (7.9%) reported Hispanic ethnicity (Table 1). 
Health literacy was adequate in 82.3% of caregivers and ‘possibly limited’ or ‘limited’ in 6.6 and 11% of caregivers 
respectively. Limited health literacy was observed in a much higher proportion of caregivers of AA children compared with 
caregivers of White children (66.7 vs 16.7%). Health literacy was not associated with Hispanic ethnicity. 
In adjusted analyses, Black vs White race (OR 0.2, 95% CI 0.1-0.5) and lower household income were associated with lower 
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health literacy (Table 2). Lower educational attainment was numerically but not statistically associated with health literacy. 
 
Discussion:  A substantial proportion of caregivers of newly diagnosed children with IBD suffer from low health literacy. Low 
health literacy is particularly common among parents of African American children and in families with lower educational 
attainment and household income. As low health literacy has been associated with poor health outcomes in other chronic 
conditions and may impact the process of shared decision making, adherence, and other health behaviors, screening for health 
literacy among caregivers may be an important component of routine clinical care of children and adolescents with IBD. 
 

 
Demographics and clinical characteristics of the SaFR-Kids 
 
 

 
Associations between race, ethnicity, and other social determinants of health and adequate health literacy 
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238     INPATIENT TELEHEALTH COVERAGE SUPPORT OF GASTROENTEROLOGY CONSULT SERVICE AT 
OUR REGIONAL CHILDREN'S HOSPITAL. Christine Waasdorp Hurtado  
Pediatrics, University of Colorado Denver School of Medicine, Aurora, CO  
 
Background:  Due to staffing model, there is significant inequity in call burden between our regional Childrens Colorado 
facility in Colorado Springs (n=5, cFTE 3.9) and our main campus in Anschutz (Denver)(n=35). Telehealth was utilized to 
provide in-patient call coverage at the regional Childrens Colorado hospital for ten weeks of the year, thus decreasing the call 
requirement for the local providers while maximizing care to a community with a significant (>60%) goverment insured 
population. 
 
Description:  The Anschutz physician team identified four physicians to cover 10 weeks (Monday to Friday) of call in a 
calendar year. Prior to staring the providers were giving an orientation to the services, in-patient telehealth and provided the 
EPIC smart phrases to support documentation and billing. The on-call providers were supported by the inpatient physician 
assistants who support the Colorado Springs team. The physician and PA would talk by telephone in early in the morning to 
create a plan for which patients to round on that day and address any critical issues. The PA would pre-round and prepare 
notes. In the late morning or afternoon, the physician and the PA would round on the patients using a telehealth cart to allow 
the physician to observe the exam and discuss the patients’ care with parents and medical team by telehealth. After rounding 
notes would be completed and routed to the physician for attestation and billing. The on-call physician also covered all local 
provider and Emergency Department phone calls with appropriate coordination of care. Any in-patient and emergent 
procedures were covered by the regional facility team during their morning procedure blocks or emergently as clinically 
indicated. 
 
Data:  The Anschutz team saw an average of 3.8 patients per day during their 10 weeks of call. The primary team averages 4.1 
patients per day. There were 21 procedures during the 10 weeks with only 2 occurring in the evening and the other 19 added to 
the existing procedure blocks. The local hospitalist service felt their gastroenterology consult needs were met by the telehealth 
care. There were no complaints from families during these Telehealth weeks. There was no change in patient satisfaction 
scores for the In-patient team. 
There was a significant increase in resiliency and well-being among the regional facility team associated with the additional 
support and call reduction as assessed by the annual faculty survey. There was also less tangible benefit relating to having 4 
providers gaining a better understanding of the benefits of challenges related to working at the regional childrens hospital. 
 
Discussion:  Telehealth can be successfully utilized to provide consultation services support at a regional community hospital. 
This practice can be utilized to provide excellent care to lower socio-economic population while better sharing the workload 
between larger main campus groups and regional facilities. There are significant benefits to this practice for the local care 
teams. 
 
Conclusions/Next Steps:  We plan to continue this successful practice with possible extension of this practice to additional 
regional facilities that lack a gastroenterology consult service. We will continue an active quality improvement plan monitoring 
patient and provider satisfaction and billing patterns. 
 
The support of the physician assistants who know the hospitalist and Emergency Department teams and their ability to support 
the use of the Telehealth carts is important to the success of this practice and should be better characterized. 
We hope to share this success with a manuscript in the near future. 
 
 
239     HEREDITARY POLYPOSIS SYNDROMES: DISCREPANCIES, DIVERGENCE AND DISPARITY. Taina 
Hudson3, Claudia Phen1, Isabel Rojas1, Shlomi Cohen2, Thomas Attard3, Warren Hyer4  
1Gastroenterology, The University of Texas Southwestern Medical Center, Dallas, TX; 2Tel Aviv Sourasky Medical Center, Tel 
Aviv, Israel; 3Children's Mercy Hospitals and Clinics, Kansas City, MO; 4London North West Healthcare NHS Trust, Harrow, 
London, United Kingdom  
 
Background:  Polyposis syndromes are rare but significant pathologies in pediatric patients. Exposure during training is 
limited1, thus management is significantly influenced by major societal guidelines; however, heterogeneity amongst 
recommendations may lead to differences in patient care with potentially clinically significant repercussions. Herein we 
stratified differences in current major societal guidelines for polyposis syndromes emphasizing clinical impact. 
Methods: A systematic literature search for societal guidelines published in English from 1997-2017 was conducted (PubMed, 
EMBASE, Medline and Cochrane). Key societal guidelines were summarized. References in these documents were also 
accessed for corroborative evidence on recommendations. 
Major societal guidelines were categorized by professional society, (ESPGHAN,2–4 ESGE,5 ACG,6 NCCI7), management 
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domain (upper gastrointestinal, colonic and extraintestinal), and specific hereditary polyposis syndrome (Familial 
Adenomatous Polyposis - FAP, Juvenile Polyposis Syndrome - JPS, Peutz Jeghers Syndrome - PJS). Recommendations were 
individually tabulated, and results were collated to identify areas of significant discordance. Areas of discordance were scored 
for clinical relevance as low or moderate/high by consensus by the authors of the abstract. 
Results: Findings are summarized in Table 1; the major areas of discordance among the guidelines included genetic screening 
and screening for extraintestinal manifestations. We noted that pediatric gastroenterology representation was poor among 
authorship across all guidelines with no representation (0/14 for ESGE, 0/6 ACG, 0/29 NCCI) with the exception of 
ESPGHAN societal guidelines. 
 
Discussion:  Discrepancies in societal guidelines may have greater impact for relatively uncommon but deleterious conditions 
such as pediatric polyposis syndromes, which confer increased lifetime risk of colonic and extraintestinal malignancy. The 
most significant differences in societal recommendations for polyposis management have moderate or potentially high clinical 
impact. The quality of evidence underlying the guidelines was low quality and relied heavily on expert opinion, which often 
does not include expert pediatric gastroenterology input. Contrasting societal affiliations between specialists can result in 
discordance in care. Future efforts will need to incorporate pediatric gastroenterology representation and inter-societal 
collaboration.  Prospective, and registry-based studies are necessary to develop the evidence base necessary to improve the 
quality of societal guidelines. 
 

 
 
 
240     VARIATION IN MEDICAL CARE BY RACE/ETHNICITY FOR ABDOMINAL PAIN PATIENTS PRESENTING 
IN PEDIATRIC GASTROENTEROLOGY AMBULATORY CLINICS. Debra Okafor3, Julie Dinh1,2, Amir Jazayeri3, John 
Hollier3, Faith Ihekweazu3  
1Department of Psychology, Baruch College, New York, NY; 2Department of Psychology, CUNY The Graduate Center, New 
York, NY; 3Department of Pediatric Gastroenterology, Hepatology and Nutrition, Baylor College of Medicine, Houston, TX  
 
Background:  Health disparities significantly contribute to health inequality and negative health outcomes in patients from 
disadvantaged communities. Poorer health outcomes amongst underrepresented minorities have been well documented in the 
adult population. While data in children is more limited, current research suggests that the same is true for the pediatric 
population. Several studies have investigated health disparities secondary to race/ethnicity in pediatrics, but most have focused 
on acute care populations, including pediatric Critical Care and Emergency Medicine. Additional work is necessary to further 
define and address healthcare inequities in the pediatric ambulatory setting; moreover, no studies seek to describe these issues 
amongst patients in the pediatric gastroenterology (GI) clinic. Abdominal pain is a common reason for establishing care with 
Pediatric GI; however, there is a lack of published data on the effects of health disparities on abdominal pain management by 
pediatric gastroenterologists. This study aimed to evaluate whether the race/ethnicity of pediatric patients with abdominal pain 
affects healthcare utilization by pediatric GI providers and to assess how the frequency of patient-clinician interactions differ 
by race/ethnicity among pediatric patients presenting with abdominal pain. 
 
Methods:  We conducted a retrospective cross-sectional study evaluating outpatient encounters of 4- to 18-year-old patients 
who presented to Texas Children’s Hospital Pediatric GI Clinic from July 1, 2018, to July 1, 2019, with a chief complaint of 
abdominal pain. Demographic and outcome variables were extracted electronically from the EMR. Outcome variables included 
medications prescribed by the gastroenterologist, imaging studies, laboratory testing, secondary referrals to other specialties, 
telephone messages (calling patient outside of a clinical encounter), MyChart messages (HIPPA compliant messaging service 
through EPIC electronic medical record), endoscopic procedures, emergency room visits (with a chief complaint of abdominal 
pain), and time to a follow-up appointment. We compared differences in continuous dependent variables with one-way 
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analyses of variance (ANOVAs) using Levene’s test first to assess the homogeneity of variance and correcting with Welch’s 
ANOVA where appropriate. Post hoc Tukey’s tests were conducted to identify significant pairwise relationships. 
 
Results:  Of the 10,366 patients included, 45% identified as non-Hispanic White, 41% Hispanic, 11% Black/African 
American, and 4% Asian/Native Hawaiian/Pacific Islander. The overall effect of race/ethnicity was significant in all outcomes 
examined in this study. Compared to White patients, Black/African American and Hispanic patients had fewer imaging studies 
ordered (p<0.0001), telephone messages (p<0.001), and MyChart messages (p<0.001), and more Emergency Room visits for 
abdominal pain (p=0.0002, see Table). Asian patients also had significantly more MyChart messages than Hispanic patients 
(p<0.005). Black/African American patients had fewer laboratory tests (p<0.005) and follow-up appointments (p<0.005) 
compared to White patients. Hispanic patients were less likely to be referred to other providers/specialties (p<0.0001) or have 
procedures (p<0.0001) compared to White patients. Additionally, they were prescribed medications less often than White and 
Black/African American patients (p<0.001). 
 
Conclusion:  These study results demonstrate that routine clinical care of pediatric patients with abdominal pain in the 
ambulatory pediatric GI setting differs by race/ethnicity. Working toward identifying and addressing the root cause of these 
inequities is imperative. More targeted research is crucial to identify, address, and eliminate disparate care in 

 

   
  
241     RURAL ACCESS TO PEDIATRIC GASTROENTEROLOGY CARE. Rayna Grothe  
Pediatric Gastroenterology, Mayo Clinic Minnesota, Rochester, MN  
 
Introduction:  Rural access to pediatric gastroenterology care is suboptimal, despite the increasing numbers of pediatric 
gastroenterologists in subspecialty training and practice. Telemedicine has been used as a method to increase access to 
pediatric subspecialty care. There are limited publications that address rural access to pediatric gastroenterology care. 
 
Objective:  To review literature in the field of rural access to pediatric subspecialty care in order to highlight success and 
limitations of pediatric subspecialists to provide care to rural communities. Secondly, to review processes outlined in the 
publications that could be applied to pediatric gastroenterology with the goal of providing ideas and framework to the pediatric 
gastroenterology specialty as it works to address access and inequities in rural health care. 
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Methods:  A literature search was done utilizing Medline, Embase, Scopus and WorldCat 1946-April 29,2021, using the words 
pediatric gastroenterology, workforce and rural access. Twelve publications were identified. The search was then broadened to 
include the words pediatric subspecialty resulting in 62 publications. Nine publications focused primarily on adult care and 
were not reviewed resulting in 65 publications analyzed. Publications were evaluated to determine if a specific program to 
provide access to rural subspecialty care was described. Once a publication was identified then the method to deliver rural 
access to care was documented (telemedicine, in person visits, other) and outcomes and barriers to providing care were noted. 
 
Results:  Seventeen publications reported on programs to deliver pediatric subspecialty rural care and included endocrinology, 
adolescent medicine, dentistry, neurology, emergency medicine, critical and neonatal care, psychiatry, surgery and children 
with special health care needs. Telemedicine was the predominant method for delivering care and was presented in several 
forms: (1) direct subspecialist to patient consultation; (2) web based continuing education; (3) hybrid model with inpatient 
telemedicine and specialty inpatient nurse practitioner visits and (4) direct subspecialist to primary physician consultation. 
Patient involvement with the development of web based education and monitoring, and nurse practitioner facilitators of 
telemedicine care were also described. Outcomes reported with the use of telemedicine when compared with referral site in 
person visits included: (1) more family centered; (2) improved adherence to therapy; (3) improved quality of care; (4) 
improved patient satisfaction; (5) shorter time to receive care; (6) lower risk of subsequent hospitalization; (7) improved visit 
attendance; (8) improved communication and (9) less school absence. Barriers to implementation of telemedicine included: (1) 
technology; (2) local privileges and practice restriction; (3) concerns for medical malpractice; (4) insurance coverage and (5) 
shortage of rural health professionals to engage in implementation. Three surveys focused on opinions of primary care 
providers regarding rural access to pediatric subspecialty care. These surveys found that providers were satisfied with quality 
of care provided. Barriers to care described from the surveys were: (1) wait times; (2) having the correct subspecialist available 
at the correct time; (3) insurance coverage for subspecialists and (4) lack of input from rural providers when implementing 
telehealth programs. Two publications reviewed delivery of pediatric gastroenterology telemedicine during the Covid-19 year. 
The first reviewed a single center experience to a defined insured population, while the second reviewed utilization of 
telehealth for ongoing IBD management. Neither of the pediatric gastroenterology publications was specific to rural access 
programs. No studies reviewed reported on the process or outcomes of in person outreach rural subspecialist visits. 
 
Conclusions:  Telemedicine is effective in delivering rural pediatric subspecialty care and has potential to enhance pediatric 
gastroenterology rural access through direct patient to subspecialist visits, primary provider to subspecialist visits, pre 
procedure assessments and post procedure visits, patient and provider education and ongoing health management. 
Involvement of all stakeholders including primary providers, rural health system and community leaders is critical to the 
success of a pediatric rural telemedicine subspecialty program 
 
Recommendations:  Pediatric gastroenterology programs participating or developing rural outreach care are encouraged to 
publish and share data on outcomes and experience with the goal of decreasing health care disparities in the rural pediatric 
population.  Leaders in pediatric subspecialty organizations, medical education, and public health should include rural access to 
health care along with research and education activities within this population when determining pediatric subspecialty 
workforce requirements. 
 

ENDOSCOPY 
 
242     ELECTRONIC HEALTH RECORD MODULE TO STANDARDIZE TRANSITION SERVICES IN PEDIATRIC 
LIVER TRANSPLANT. Kimberly Newton1,2, Kathleen Schwarz1,2, Kyla Gonzalez2, Nancy Boyd2, Jacob Parker3, Jeannie 
Huang1,2  
1Pediatrics, University of California San Diego, San Diego, CA; 2Division of Pediatric Gastroenterology, Hepatology and 
Nutrition, Rady Children's Hospital San Diego, San Diego, CA; 3Division of Informatics, Rady Children's Hospital San Diego, 
San Diego, CA  
 
Background:  Effective transition preparation among adolescents and young adults with chronic disease is an essential quality 
care goal identified by the Institute of Medicine and Healthy People 2030. A poor transition is associated with worse health and 
psychosocial outcomes, yet there remains tremendous variability in delivery of transition readiness services. With respect to 
pediatric liver transplant, ~500-600 youth undergo a liver transplant every year in the US with survival rates into adulthood of 
80%. Suboptimal transition has been associated with graft loss and mortality. Several resource distribution models have been 
used for transition preparation. Most are personnel-dependent with varying degrees of success. Recent successes in 
inflammatory bowel disease suggests that there is a role for the electronic health record (EHR) to reduce variability in 
transition service and resource delivery. 
 
Methods:  We developed a Liver Transplant Transition EHR-module in Epic EHR based on prior work in IBD (1) to track 
patients through a process where transition preparation needs are assessed and services distributed. The process (Figure 1) 
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entails annual assessment of key transition skills and setting of transition skill goals through shared decision making, review of 
patients' own medical record for familiarity, resource delivery based on individual need, reassessment for competence, and 
documentation of actual transfer of care. (Screenshots to be provided at time of abstract presentation). Prompting for service 
delivery is aided by a health maintenance checklist and feedback to the physician regarding patient cohorts’ journeys through 
the process is provided via a programmed dashboard. 
 
We recently launched this Transition EHR Module (in late February 2021) at our liver transplant clinic among patients >12 
years without diagnosed cognitive delay. We present preliminary data from patients who have received elements of the 
Transition Module and anticipate data from 20-25 patients by the meeting. 
 
Results:  To date, 7 of 10 eligible patients have received the Transition Module. Recipient patient demographics were median 
age of 18 (17,19) years [median (IQR)], 25% male, 38% white, 50% Hispanic. Reasons for liver transplant of those eligible for 
the module included: autoimmune hepatitis (2), biliary atresia (3), Alagille’s syndrome (1), Wilson’s disease (1), neonatal 
hepatitis (1), hepatoblastoma (1), and myofibroblastic tumor (1). Of the 7 patients receiving at least 1 element of the Transition 
Module, all received a medical summary (review of personal medical history) and performed the transition self-assessment 
checklist of transition knowledge and skills and completed the transition skills practicum, with 71% setting transition skill 
goals with their healthcare provider. The median score on the practicum was 75 out of 100 with an interquartile range of 65 to 
85. 
 
85% of the patients provided feedback on the Transition Module during the evaluation period. Those who provided feedback 
did not differ by age, race, or sex as compared to counterparts (p>0.20). 67%reported previously receiving information about 
transition, and 17% reported previously being asked about transition readiness. On a utility rating scale of 0 (not helpful at all) 
to 10 (very helpful), patients reported a median (IQR) utility score of 7 (5,7) for the transition readiness assessment, 9 (5,9) for 
transition resources provided, and 8 (7,8) for the medical history summary sheet. All patients surveyed would recommend the 
Transition Module to other patients. 
 
Conclusion:   An EHR module to standardize delivery of resources addressing transitional readiness among pediatric liver 
transplant patients was well received and relatively friendly to clinical workflow. This study demonstrates the initial feasibility, 
utility, and successful receipt of an EHR transition module to standardize transition preparation resource delivery to pediatric 
liver transplant patients. 

 
 
246     TRENDS IN ENDOSCOPIC TREATMENT FOR UPPER GASTROINTESTINAL NON-VARICEAL BLEEDING: 
A SINGLE CENTER FIVE-YEAR EXPERIENCE. Nadia Garín, Fernanda Monge-Urrea, Karen Ignorosa-Arellano, Jose 
Cadena-Leon, Alejandro Loredo-Mayer, Erick Toro-Monjaraz, Flora Zárate-Mondragón, Ericka Montijo-Barrios, Roberto 
Cervantes-Bustamante, Jaime Ramírez-Mayans  
Gastroenterology, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
Backgrounds and Aims:   Upper gastrointestinal bleeding (UGIB) is a life-threatening condition in childhood. Unfortunately, 
despite advances in endoscopic therapeutic techniques that have transformed adult practice, the pediatric population has still to 
catch up, with only a minority of procedures performed for therapeutic management of UGIB. 
 
Adult studies have identified several risk factors for rebleeding, such as chronic kidney disease, low hemoglobin level at 
presentation, cirrhosis, endoscopic hemostasis by inexperienced endoscopist, or high C-reactive protein level upon diagnosis. 
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Other factors associated with mortality include hemodynamic instability on presentation, severe comorbidity, old age, or failure 
of endoscopy with intention to treat. 
 
Esophagogastroduodenoscopy (EGD) offers a variety of endoscopic tools that pediatric gastroenterologists may use to help 
achieve hemostasis during acute UGI bleeding episodes there is, however, sparse data regarding the efficiency and outcome of 
therapeutic endoscopy for non-variceal upper gastrointestinal bleeding (NVUGIB) in pediatric patients. The aim of this study 
was to report the trends in endoscopic treatment for NVUGIB in a pediatric third-level center in the last five years. 
 
Methods:  We performed a retrospective review of the medical charts of patients with NVUGIB at the National Institute of 
Pediatrics in Mexico City. This review included all the pediatric patients (0-18 years) diagnosed with NVUGIB that required 
endoscopic treatment to reestablish hemostasis from 2016 to 2021. Standard descriptive statistics were used to describe patient 
demographics, including distribution of age and disease characteristics. Categorical data are expressed as percentage, whereas 
continuous data are expressed as mean ± standard deviation. 
 
Results:  We identified a total of 67 patients with NVUGIB, of these only 17 underwent therapeutic EGD and one patient had 
two interventions. The patients had a mean age in months of 93.6 ±60 with a minimum of 2 and a maximum of 202 and 77.8% 
(n=14) were male. 
 
It was observed that only 38.9% (n=7) had an adequate nutritional status, 44.4% (n=8) had some degree of malnutrition and 
16.7% (n=3) were obese or overweight. As comorbidities, cancer was the most frequent 33.3% (n=6) followed by chronic liver 
disease 22.3% (n=4) and chronic kidney disease 16.7% (n=3). The most frequent clinical presentation was melena 55.5% 
(n=10) followed by hematemesis 33.3% (n=6). At diagnosis, the patients had a mean hemoglobin level of 8.66 ±2.38 mg/dl, 
179000 platelets ±, and INR of 1.32 ±0.28, so 33% (n=6) did not require transfusion. 
 
The first endoscopy was performed within 6-24 hours after the event in 44.4% of the patients (n= 8) and in more than 24 hours 
in 38.9% (n=7), only 16.7% were performed in the first 6 hours (n=3).The following endoscopic findings were obtained: 
gastric ulcer 11% (n=2), gastric erosion 44.4% (n=8), gastric ulcer and gastric erosion 27.8% (n=5), duodenal erosion was 
found, vascular malformation, and esophageal ulcer with gastric erosion in one patient respectively. In 55% of the patients, the 
upper EGD was performed within the first 24 hours from presentation to the emergency department or from the start of 
bleeding in previously hospitalized patients. Most of our patients had a single therapy 94.4% (n = 17) and the most frequently 
used therapy was hemospray 77.8% (n=14) followed by argon 11.1 (n=2), adrenaline 5.6% (n=1) and only one patient (5.6%) 
had dual therapy with hemospray and hemoclip as the first intervention. Successful endoscopic hemostasis was possible in 
77.8% of patients during the first endoscopic intervention. With these interventions, 33.3% of the patients (n=6) presented 
rebleeding, of these 83.3% (n=5) were after 72 hours and only 5.6% (n=1) was less than 24 hours. The treatment used for 
rebleeding was hemospray at 60% (n=3), hemospray with epinephrine at 20% (n=1), and one patient was not treated due to 
hemodynamic instability (20%). 
 
Conclusions:  Despite being a pediatric referral center in our country, few hemostasis procedures have been performed at 
NVUGIB in the last 5 years. The application of hemospay was the most applied hemostasis technique due to its easy access 
and good results were obtained. The time of EGD is more than 24 hours from the start of bleeding because most patients need 
hemodynamic support treatment and the start of a medical treatment such as omeprazole and/or octreotide stops in most of the 
patients the bleeding. 
 
Given that our sample is small, no measures of association can be obtained, so a prospective study will be carried out to 
observe demographic, endoscopic and paraclinical risk factors in our patients for early rebleeding. 
 
 
249     IMPACT OF TRAINEE INVOLVEMENT ON THE OUTCOME OF ERCP PROCEDURES: RESULTS FROM 
THE PEDIATRIC ERCP INITIATIVE. Rekha Gupta1, Racha Khalaf2, John Morrison1, Ernest Amankwah1, Wenly Ruan3, 
Douglas Fishman3, Bradley Barth4, Quin Liu5, Matthew Giefer6, Kyung Kim7, Mercedes Martinez8, Luigi Dall'oglio9, Filippo 
Torroni9, Paola De Angelis9, Simona Faraci9, Sam Bitton10, Kulwinder Dua11, Roberto Gugig12, Clifton Huang13, Petar 
Mamula14, J. Antonio Quiros15, Yuhua Zheng16, Travis Piester16, Amit Grover17, Victor Fox17, Michael Wilsey1, David 
Troendle4  
 
1Johns Hopkins All Children's Hospital, St Petersburg, FL; 2USF Health Morsani College of Medicine, Tampa, FL; 3Baylor  
College of Medicine, Houston, TX; 4The University of Texas Southwestern Medical Center Medical School, Dallas, TX; 
5Cedars-Sinai Medical Center, Los Angeles, CA; 6The University of Queensland Ochsner Clinical School New Orleans, New 
Orleans, LA; 7University of Ulsan College of Medicine, Songpa-gu, Seoul, Korea (the Republic of); 8Columbia University 
Irving Medical Center, New York, NY; 9Ospedale Pediatrico Bambino Gesu, Roma, Lazio, Italy; 10Donald and Barbara Zucker 
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School of Medicine at Hofstra/Northwell, Hempstead, NY; 11Medical College of Wisconsin Department of Pediatrics, 
Milwaukee, WI; 12Lucile Salter Packard Children's Hospital at Stanford General Pediatrics, Palo Alto, CA; 13Cook Children's 
Medical Center, Fort Worth, TX; 14The Children's Hospital of Philadelphia, Philadelphia, PA; 15Medical University of South 
Carolina, Charleston, SC; 16Children's Hospital of Los Angeles, Los Angeles, CA; 17Boston Children's Hospital, Boston, MA  
 
Background/Aim:  There are increasing numbers of advanced endoscopy training programs for pediatric endoscopic 
retrograde cholangiopancreatography (ERCP) in the United States and Europe. Prior studies have found pediatric ERCP cases 
involving trainees have similar precut rates and length of time to the common bile duct, but these studies are limited by their 
retrospective nature, single center environment, and small numbers of overall procedures. Using a large, multicenter 
prospective database of pediatric ERCP cases, we aim to determine if trainee involvement with ERCP affects 1) technical 
success of the procedure, 2) rates of post-procedural adverse outcomes, and 3) fluoroscopy and procedure duration. 
 
Methods:  We performed a secondary analysis of the Pediatric ERCP Database Initiative (PEDI). Consecutive ERCPs on 
children <19 years of age from 18 IRB-approved centers were entered prospectively into the PEDI REDCap database. 
Technical success and post-procedural adverse event rates were compared between cases with trainees to those without. The 
percentage of cases in the highest quartile of fluoroscopy and procedure durations were also compared. All adverse events were 
defined and reported utilizing the American Society for Gastrointestinal Endoscopy (ASGE) lexicon for adverse events. 
Comparisons were performed using chi-squared or Fisher’s exact tests, where appropriate, with a significance level of 0.05. 
 
Results:  Overall, 28% (320/1124) of ERCP cases had trainee involvement. Initial findings from this study are summarized in 
Table 1. The median age of individuals undergoing ERCP was 13.5 years [IQR 9.0-15.7] and median weight was 50.4 kg [IQR 
27.9-66.8]. No significant differences in age, sex, or weight were noted between cases with and without trainees (p >.05); 
however, the distribution of race did differ significantly between groups (p <.01). Procedural difficulty, as determined by 
ASGE difficulty grade, was not significantly different between groups (p=.51). ERCPs were largely technically successful 
(≥90% for both groups). The presence of trainees did not impact technical success (OR =1.14 [95% CI 0.72, 1.79]; p=.65) or 
adverse events (OR= 1.21 [95% CI 0.79,1.85]; p=.43). Rates of post-ERCP pancreatitis, pain, and bleeding were similar 
between groups (p >.05). Fewer cases involving trainees were in the top quartile (>58 min.) of procedural time (19% vs. 26%; 
p=.02). However, the proportion of cases in the top quartile of total fluoroscopy time (>240 sec.) did not differ by the presence 
of a trainee (26% vs. 24%; p =.47). 
 
Conclusion:  In a large, multicenter database of pediatric ERCP procedures, we did not detect a significant difference in the 
rates of a successful procedure or adverse events between cases with and without trainee involvement. Procedural time differed 
between cases with and without trainees, and further analysis will examine if case difficulty plays a confounding role in this 
finding. Overall, our findings suggest trainee involvement in pediatric ERCP is safe. 

 
 
 
255    INCREASING INCIDENCE OF MILD CHRONIC GASTRITIS IN PEDIATRIC PATIENTS:A RETROSPECTIVE 
ANALYSIS. Mary Wood, Rohit Josyabhatla, Amber Gafur, Melissa Van Arsdall  
Pediatrics, The University of Texas Health Science Center at Houston, Houston, TX  
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Objective:  The presence of chronic gastritis and peptic duodenitis is described frequently in pediatric patients undergoing 
esophagogastroduodenoscopy (EGD). Its clinical significance in the absence of H. pylori or other obvious pathology is unclear. 
The incidence of these findings is anecdotally reported to be increasing at our institution. We tested the hypothesis that the 
incidence of histologically-identified chronic gastritis has independently increased over time. 
 
Design:  We conducted a retrospective cohort study of pediatric EGD cases between August 1, 2011 to July 31, 2012 (Group 
A) and August 1, 2019 to July 31, 2020 (Group B). This was a convenience sample of the oldest (Group A) and latest (Group 
B) data from our electronic medical record. We reviewed the charts and recorded patient demographics, symptoms, medication 
use, endoscopy findings, biopsy results, and final diagnosis. We summarized and compared these characteristics between the 
two groups. We performed multivariate logistic regression to test whether the primary outcome, chronic gastritis, has 
independently increased over time after adjusting for other factors. 
 
Results:  A total of 322 EGDs were included in our study, with 186 in Group A and 136 Group B. Indications for EGD were 
similar between the two groups except for a higher rate of screening (4.4% vs 0.5%; p=0.019) and hematemesis (2.9% vs. 0%; 
p=0.019) in Group B. Gross endoscopic findings were different between the two groups (Table 1). Histologic findings were 
similar in the distal esophagus but not in the proximal or mid esophagus. More foveolar metaplasia was seen in Group B 
(12.5% vs. 0.5%; p<0.001). Other histologic findings were similar. Fewer patients used PPIs in Group B (41.2% vs. 65.6%; 
p=0.006). More patients in Group B had disaccharidase deficiency and abdominal migraines or cyclical vomiting. More 
patients in Group A had inadequate caloric intake and reflux or dyspepsia. 
The incidence of our primary outcome, chronic gastritis, was significantly higher in Group B (67.6% vs. 26.3% in Group A). 
Regression analysis revealed that chronic gastritis had independently increased over time (OR= 4.9, 95% CI 2.5-10.2, 
p<0.001). 
 
Conclusion:  Patients undergoing EGD between August 2019 and July 2020 were 4.9 times more likely to have chronic 
gastritis compared to patients from 8 years earlier. This increase was independent of other factors that we measured in our 
study. Its clinical significance remains uncertain because it was not associated with any factors except the year the procedure 
was performed. But given the marked increase in its incidence over time, further studies are needed to identify predictors and 
sequelae of chronic gastritis identified during endoscopy in pediatric patients. 
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Table 1. Comparison Between the Two Groups 

 
Table 2. Multivariate Regression Analysis to Identify Independent Associations with Histologically-Identified Chronic 
Gastritis 
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256     ENDOSCOPIC EVALUATION FOR GRAFT-VERSUS-HOST-DISEASE: AIM FOR ABOVE AND BELOW. 
Yasemin Cagil, Monique Barakat, Alice Bertaina, Greg Charville, Roberto Gugig  
Stanford University School of Medicine, Stanford, CA  
 
Background:  Graft-versus-host disease (GVHD) is a major cause of morbidity and mortality following hematopoietic stem 
cell transplant (HSCT) in children and adolescents. Gastrointestinal (GI) GVHD is the most life-threatening form of GVHD. 
Despite recent efforts in developing new biomarkers, the diagnosis of GI GVHD remains clinical and often requires 
histopathologic confirmation. The optimal endoscopic approach for evaluation of possible GI GVHD in these patients remains 
unclear. 
 
Methods:  In this single center retrospective study we evaluated all patients <18 years of age who underwent endoscopic 
evaluation for GI GVHD at our tertiary care academic medical center in the past 12 years (2008-2020). We analyzed 
symptoms, endoscopic findings, and pathology results from biopsies obtained. Standard descriptive statistical approaches were 
used for analysis. 
 
Results:  A total of 71 patients who underwent endoscopic evaluation for GI GVHD were identified and included. Diagnosis of 
GVHD was determined by pathology reports from biopsies obtained during endoscopy. The most common GI symptoms 
requiring endoscopic evaluation were: diarrhea (56/71, 78.9%), vomiting (48/71, 67.6%), and nausea (41/71, 57.7%). Among 
patients who had diarrhea, 44.6% (25/56) had documentation which indicated blood in their bowel movements. Most patients 
(44/71, 62.0%) underwent both upper and lower endoscopy. Thirteen (18.5%) underwent only upper endoscopy and 14 
(19.7%) underwent only lower endoscopy (9 flexible sigmoidoscopy, 5 colonoscopy). The presence of GVHD was ultimately 
diagnosed in the majority of patients who underwent endoscopy (62/71, 87.3%). A normal appearance of GI mucosa was 
described in endoscopy reports for the majority of patients who underwent endoscopic evaluation for GVHD (50/71, 70.4%). 
The most common abnormal endoscopic findings reported were diffuse erythema of the GI mucosa, patchy erythema of the GI 
mucosa, mucosal erosions and mucosal sloughing. For all patients in whom abnormal endoscopic findings were reported, 
pathology evaluation of biopsies obtained revealed GVHD changes. In the 44 patients for whom both upper endoscopy and 
colonoscopy were performed, based on pathology reports, the sensitivity for diagnosis was 72% for upper endoscopy and 79% 
for lower endoscopy. Negative predictive value of biopsies obtained during upper endoscopy was 74% and negative predictive 
value for biopsies obtained during lower endoscopy was 65%. Six patients (13.6%) who underwent both upper and lower 
endoscopy were diagnosed with GVHD based on upper endoscopy biopsies and did not have evidence of GVHD in biopsy 
samples obtained from the colon. Each of these six patients with isolated upper GI GVHD had nausea/vomiting as the 
predominant symptom and no report of diarrhea. 
 
Conclusion:  This study represents the largest cohort of pediatric patients in which the procedural endoscopic diagnosis of 
GVHD has been evaluated. These data underscore the importance of performing both upper and lower endoscopy for 
endoscopic evaluation for GVHD, as the diagnosis of GVHD may be missed in over 10% of patients who in fact have GVHD 
if lower endoscopy alone is performed. The vast majority of patients referred for endoscopic evaluation due to concern for 
GVHD end up having GVHD, supporting the predictive value of clinical suspicion. The presence of any endoscopically 
detectable mucosal abnormality in this clinical context predicts a diagnosis of GVHD, however most patients with GVHD had 
endoscopically normal appearing GI mucosa. For all patients undergoing evaluation for GVHD and particularly for patients 
with upper GI symptoms of nausea and vomiting, without diarrhea, consideration should be given to performing both upper 
and lower endoscopy for the most accurate endoscopic diagnosis. Additional studies focused on the predictive value of specific 
endoscopic findings and clinical features of GVHD, as well as the sensitivity of specific GI tract location-specific biopsies will 
be informative to guide best-practices in this increasingly relevant area of pediatric endoscopic care. 
 
 
259     AIRWAY MANAGEMENT OF PEDIATRIC PATIENTS DURING ESOPHAGEAL FOREIGN BODY REMOVAL. 
Hannah Lonsdale2,4, Jerry Brown1, Kurt Rodriguez1, Ryan Shargo1, Morgan Ekblad1, Jacquelin Peck3, Aditi Dey3, Michael 
Wilsey1  
1Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL; 2Anesthesiology, Johns Hopkins All 
Children's Hospital, St Petersburg, FL; 3Johns Hopkins All Children's Hospital, St Petersburg, FL; 4The Johns Hopkins 
Hospital, Baltimore, MD  
 
Introduction:  The ingestion of a foreign body is a major cause of pediatric presentation to the emergency department, with an 
estimated incidence of 175,000 ingestions per year. Respiratory support requirements for endoscopic foreign body removal are 
variable and dependent on factors such as medical history, acute status, and NPO duration. Current NASPGHAN guidelines  
recommend endotracheal intubation for all endoscopic foreign body removal in patients who are NPO for less than 8 hours at 
time of procedure. There is a paucity in the literature of studies comparing endotracheal intubation to natural airway in these 
procedures. The objective of our study was to examine and compare outcomes following pediatric endoscopic foreign body 
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removal, with the type of intraoperative airway as the primary independent variable.  
 
Methods:  All patients aged under 19 years of age who underwent endoscopic esophageal foreign body removal over a 7-year 
period between July 1st 2013 and September 30th 2020were included. Patients who had spontaneous passing of the foreign 
body or progression beyond the esophagus at the time of endoscopy were excluded from the study. Data collection included 
medical history, age, race/ethnicity, NPO time, duration of foreign body ingestion, type & size of foreign body, location within 
the esophagus, ASA class, intubation status, intraoperative medications used, OR time, scope time, PACU time, & 
complications.  
Patients’ medical histories were examined for remarkable cardiac, neurological, & respiratory features. The EMR was 
reviewed for red flag presenting symptoms of foreign body ingestion, including drooling & tachypnea. ASA class, type of 
anesthesia, & anesthetics administered during the procedure was retrieved from the anesthesia record. NPO status duration was 
retrieved from the pre-anesthesia assessment report. Foreign body duration was calculated from historian account of time of 
ingestion to procedure stop time in the OR nursing record. Foreign bodies were first classified as “sharp” or “blunt”, then were 
further classified as food boluses or magnets when applicable. The length in centimeters of the foreign bodies at their greatest 
dimensions was used to record size.  
The initial respiratory support provided was recorded as well as any intraoperative conversion of respiratory support. Post-
procedural adverse events examined in the study included respiratory, neurological, gastrointestinal, & cardiac complications. 
OR time, scope time, & PACU times were retrieved from the OR nursing record. Major complication screened for included 
hypopnea, tachypnea, requirement for more than 40% O2 via face mask, or more than 1 L via nasal cannulae, requirement for 
nebulized treatments, and an SpO2 less than 90%, new onset neurological deficit, seizures, esophageal erosions, esophageal 
necrosis, esophageal perforations confirmed by esophagram, hypotension, hypertension, tachycardia, needing vasopressors, 
new onset arrhythmias, tachycardia, & bradycardia.  
Patient demographics and clinical characteristics were compared between patients who were intubated and were not intubated. 
Differences in non-normally distributed continuous variables and categorical variables between intubated and non-intubated 
patients were evaluated using Kruskal-Wallis test and Fisher’s exact-test, respectively. Additionally, differences in non-
normally distributed outcome variables (i.e., PACU time and OR room time) between intubated and non-intubated patients 
were evaluated using Kruskal-Wallis test. Statistical significance was defined as a p-value < 0.05. 
 
Results:  Our inclusion criteria yielded 289 unique cases over the 7-year period. Analysis of our data set from the first four 
years of the study period found that the majority of patients were male and Caucasian, with a median age of 4 years old. 
Demographic analysis found that intubated patients were more likely to be male (p = 0.0237). The demographics of the 
intubated & non-intubated patient groups were largely similar. Preliminary interim analysis from this time period found that the 
use of a natural airway during endoscopic esophageal foreign body removal was associated with significantly reduced OR and 
PACU times in pediatric patients (11 min vs. 27 min; p < 0.0001); however, the overall length of stay did not differ 
significantly between these two groups (14 vs. 15; p = 0.8123). 
 
Conclusion:  The purpose of this study was to help address the paucity of data in the literature comparing endoscopic 
esophageal foreign body removal with endotracheal intubation and with a natural airway. Our data indicate that the use of 
natural airway in select patients is associated with significantly decreased room times. Although length of stay reductions did 
not reach statistical significance, one should consider the implications for costs and patient safety. 
 
 
267     ASSESSING PROCEDURAL PERFORMANCE AT A PEDIATRIC ENDOSCOPY CENTER. Fernanda Monge-
Urrea1, Nadia Garín1, Jorge Monge2, Ericka Montijo-Barrios1, Flora Zárate-Mondragón1, Karen Ignorosa-Arellano1, 
Alejandro Loredo-Mayer1, Erick Toro-Monjaraz1, Jose Cadena-Leon1, Roberto Cervantes-Bustamante1, Jaime Ramírez-
Mayans1  
1Gastroenterology and Nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico; 2Weill Cornell Medicine, 
New York, NY  
 
Background and Objectives:  Quality improvement in all aspects of medicine has been of great interest in the last decade and 
this is no different for pediatric gastroenterology. Several evidence-based guidelines have been proposed to assess quality 
during endoscopic procedures. Most recently the American Society for Gastrointestinal Endoscopy and the Pediatric 
Endoscopy Quality Improvement Network (PEnQuIN) have proposed a series of standards and indicators to serve this purpose. 
 
Aim:  The aim of this study was to measure adherence to endoscopy quality indicators proposed by the PEnQuIN group. 
 
 
Methods:  We performed a retrospective chart review of consecutive pediatric patients that underwent an endoscopic 
procedure from July 2020 to April 2021 at the National Institute of Pediatrics in Mexico City. The review included upper and 
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lower gastrointestinal procedures. We described the rate of adherence to quality standards as binary variables. Indicators on 
bowel preparation, exit colonoscopy time, quality of preparation and documentation of preparation were measured only for 
patients who underwent a colonoscopy. 
 
Results:  In total, 100 endoscopic procedures were reviewed and assessed 31 indicators (Figures 1-4). Quality indicators were 
classified as pertaining to either facility-related standards or procedure-related standards, and the latter were further 
subclassified as preprocedure-, intraprocedure- or postprocedure-related standards. 19 of 31 indicators (61%) had a greater than 
90% compliance, while 8 indicators (26%) had a compliance lower than 70%. Endoscopies were performed within a timeframe 
in accordance with guidelines, whenever available, in 74% of cases. The indicators with the lowest compliance were “patient 
and caregiver experience data obtained” and “documentation of interruption of procedure due to sedation related issues”, both 
at 0%, followed by “fasting and sedation-related guidelines” and “documented intraprocedural adverse events”, at 1% and 4%, 
respectively. 
 
Conclusions and discussion;  Most of the lack of adherence in our center, in particular the “performance of procedures within 
a timeframe according to guidelines” and the “review of pathology reports”, can be explained by the high volume of patients 
and the lack of clinic and endoscopic time availability due to the COVID-19 pandemic. The rest are due to the lack of 
consistent and systematic documentation. Of note, we rarely document the lack of immediate adverse events or undue 
interruptions following a procedure, and we almost never document providing written recommendations to patients or 
caregivers upon discharge. Of particular importance, an area to improve upon is adhering to fasting and sedation related 
guidelines, since most of our patients underwent 8 hours of fasting regardless of specific recommendations. 
 
Quality improvement is a crucial part of a pediatric endoscopic center, and only by continuous measurement of quality 
standards we can hope to improve the care to our patients. On the basis of these results, we have proposed an intervention to 
prospectively and systematically document the PEnQuIN group quality standards. 
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EOSINOPHILIC DISORDERS 

 
 
268     EOSINOPHILIC GASTRITIS AND EOSINOPHILIC DUODENITIS EXHIBIT A SIMILAR CLINICAL 
PRESENTATION, UNDERSCORING THE NEED FOR COLLECTION OF MULTIPLE BIOPSIES FROM BOTH THE 
STOMACH AND DUODENUM TO EVALUATE FOR TISSUE EOSINOPHILIA: ANALYSIS FROM A RANDOMIZED 
TRIAL. Nirmala Prabu Gonsalves1, Mirna Chehade2, Marc Rothenberg3, Ikuo Hirano1, Kathryn Peterson4, Gary Falk5, 
Lauren Gehman6, Alan Chang6, Dr. Bhupinder Singh6, Dr. Henrik Rasmussen6, Robert Genta7, Evan Dellon8  
1Northwestern University Feinberg School of Medicine, Chicago, IL; 2Icahn School of Medicine at Mount Sinai, New York, NY; 
3Division of Allergy and Immunology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4University of Utah 
Health, Salt Lake City, UT; 5University of Pennsylvania Perelman School of Medicine, Philadelphia, PA; 6Allakos, Inc., 
Redwood City, CA; 7Baylor College of Medicine, Houston, TX; 8University of North Carolina at Chapel Hill School of 
Medicine, Chapel Hill, NC  
 
Introduction: Eosinophilic gastritis (EG) and/or eosinophilic duodenitis (EoD) is underdiagnosed due in part to a nonspecific 
clinical presentation and a lack of standardized diagnostic criteria. Here we characterize the symptoms of subjects with EG 
and/or EoD (EG/EoD) using screening data from a randomized controlled trial of lirentelimab (AK002), an anti-Siglec-8 
antibody that depletes eosinophils (eos) and inhibits mast cells. 
 
Methods: Symptoms were assessed by an electronic patient-reported outcome (PRO) questionnaire developed to meet FDA 
Guidance and completed by patients on a daily basis. The questionnaire assessed the daily severity of 8 symptoms: abdominal 
pain, nausea, vomiting, early satiety, loss of appetite, abdominal cramping, bloating, and diarrhea. Individual symptom scores 
ranged from 0 to 10 (0=no symptom, 10=worst possible), with a maximum daily Total Symptom Score (TSS) of 80 (higher 
score=greater severity). In order to be eligible for upper endoscopy, subjects were required to have moderate-to-severe GI 
symptoms, defined as an average daily individual symptom score of ≥3 (scale 0–10) over 7 days for at least 1 of 3 predefined 
symptoms (abdominal pain, diarrhea and/or nausea) for at least 2 of 3 weeks. Histologic thresholds for diagnosis were ≥30 eos 
per high-powered field (hpf) in ≥5 hpfs for EG and ≥3 hpfs for EoD. 
 
Results: Of the 72/88 symptomatic subjects who met histologic criteria for EG/EoD, 10 (14%) had only EG, 27 (38%) had 
only EoD, and 35 (49%) had concomitant EG+EoD (Fig. 1). The overall mean ±SD TSS was 31 ±14 and was similar for those 
with only EG, only EoD, and EG+EoD (40 ±12, 29 ±14, and 31 ±14, respectively). Most (90%) subjects experienced 7 or 8 of 
the 8 symptoms assessed (Fig. 2A), most symptoms occurred 5 or 6 days out of a 7-day week (Fig. 2B). Mean severity score of 
most symptoms was 4–6 when calculated across all screening days (Fig. 2C) or only for days in which the symptom was 
present (score >0) (Fig. 2D). The mean severity of diarrhea and vomiting appeared lower than the other symptoms when 
calculated across all days (Fig. 2C). Across all analyses, symptom presentation was similar in subjects with only EG, only 
EoD, and EG+EoD. 
 
Conclusions: This study is the first to prospectively evaluate the symptoms of EG/EoD subjects using data collected daily and 
with severity scoring using a validated PRO instrument. Most subjects experienced a constellation of GI symptoms at 
moderate-to-severe intensity on most days. Symptom presentation was clinically indistinguishable between subjects with only 
EG, only EoD, and concomitant EG+EoD, which shows that clinical presentation is the same regardless of the location of 
eosinophilia in the stomach, duodenum or both- underscoring the need to biopsy both organs. 
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Figure 1. Study Screening Results  
1Moderate-to-severe symptoms, defined as an average daily symptom score of ≥3 [scale 0–10] over 7 days for abdominal pain, 
diarrhea and/or nausea on a PRO questionnaire for ≥2 weeks 
 
 
 
EGD, esophagogastroduodenoscopy. EG, eosinophilic gastritis; EoD, eosinophilic duodenitis; EG/EoD, eosinophilic gastritis 
and/or eosinophilic duodenitis; eos/hpf, eosinophils per hpf; hpf, high-powered field. 
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Figure 2. Symptomatic Burden of Subjects with EG and/or EoD 
 
 
269     PERSISTENCE OF ABNORMAL ENDOSCOPY AND BIOPSY FINDINGS IN PATIENTS WITH 
EOSINOPHILIC ESOPHAGITIS IN A REAL-WORLD SETTING IN THE USA. Olulade Ayodele2, Rohan Parikh3, 
Elizabeth Esterberg3, Mayank Ajmera3, Bridgett Goodwin1, Nirav Desai1, David Katzka4  
1Takeda Development Center Americas, Inc., Cambridge, MA; 2Takeda Development Center Americas, Inc., Lexington, MA; 
3RTI Health Solutions, Research Triangle Park, NC; 4Division of Gastroenterology and Hepatology, Mayo Clinic Minnesota, 
Rochester, MN  
 
 
Introduction:  Endoscopy with biopsy is essential for the diagnosis and monitoring of disease progression in eosinophilic 
esophagitis (EoE). As a result, patients often undergo multiple endoscopies with biopsies to establish treatment success and 
maintenance of response. This study assessed endoscopy and biopsy findings among patients of any age diagnosed with EoE in 
a large-scale real-world setting in the USA. 
 
Methods:  This retrospective observational cohort study used electronic medical records and claims data from the Geisinger 
Health System, an integrated health services network in the USA. Patients were eligible for inclusion if they had: at least two 
diagnoses of EoE between August 1, 2009 and June 30, 2018; at least one endoscopy; and at least 12 months of data before  
(baseline) and after (follow-up) the index date. Index was defined as the date of the first endoscopy during the period 180 days 
before to 365 days after the first diagnosis of EoE. We evaluated endoscopic and histologic findings before and after the index 
date in patients with EoE, stratified by age group (0–11, 12–17, 18–54 and ≥55 years old). 
 
Results:  Overall, 613 patients were enrolled and met the inclusion criteria; of these, 182 were children (0–11 years old), 146 
were adolescents (12–17 years old), 244 were adults (18–54 years old) and 41 were older adults (≥55 years old). Only 7.5% of 
patients had undergone endoscopy before index; the timing of follow-up endoscopy varied by age. Of 547 patients who had at 
least 2 years of follow-up, 76.6% underwent a follow-up endoscopy within 2 years after index. A higher proportion of patients 
aged <18 years old had undergone an endoscopy with or without biopsy any time after index than patients ≥18 years old (data 
not shown). At index, fewer children (68.6%) had an abnormal esophageal endoscopic appearance than adolescents (85.0%), 
adults (86.6%) and older adults (81.1%); after index, percentages were lower in all age groups (Figure 1). Despite an 
endoscopic improvement in some patients, an abnormal esophageal endoscopic appearance persisted in at least half of all 
patients up to 3 years after index (Figure 1). Patients aged <18 years old typically presented more often with inflammatory 
(43.6% [103/236]) than fibrostenotic features (4.7% [11/236]) up to 3 years after index. In terms of histologic findings, the 
proportion of patients with a peak eosinophil count of >15 eosinophils per high-power field (eos/hpf) decreased after index; 
however, more than half of patients still had high peak eosinophil counts up to 3 years after index; these findings were similar 
across age groups except in older adults (Figure 2). The proportions of patients with a peak eosinophil count at other response 
thresholds (≤1, ≤6 or ≤15 eos/hpf) were similar between age groups, both at and after index. For patients who had a peak 
eosinophil count of >15 eos/hpf at index, a greater proportion of patients aged <18 years old had ≤15 eos/hpf (n=144, 52.0%) 
than patients ≥18 years old (n=56, 27.5%) during the follow-up period. 
 
Conclusions:  Endoscopy with biopsy was not universally performed after index. Regardless of the timing of endoscopy or 
patient age, persistent abnormal esophageal endoscopic appearance was observed in more than half of the endoscopies 
performed up to 3 years after index. Overall, patients experienced a decrease in peak eosinophil counts over time; however, 
histologic activity (>15 eos/hpf) persisted in some patients up to 3 years after index. These data provide insight into the utility 
and patterns of endoscopy in the diagnosis and monitoring of EoE, and highlight the challenges of applying endoscopic and 
histologic endpoints in a real-world clinical setting. 
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Figure 1.  Proportion of patients with EoE, stratified by age group, with an abnormal esophageal endoscopic appearance at 
index and after indexa 

 

 
Figure 2.  Proportion of patients with EoE, stratified by age group, with a peak eosinophil count of >15 eos/hpf at index and 
after index 
 
 
270     CONCURRENT CELIAC DISEASE AND EOSINOPHILIC ESOPHAGITIS IN A PEDIATRIC COHORT: MORE 
THAN A COINCIDENCE. Arielle Grossman, Melanie Greifer, Jeremiah Levine  
NYU Langone Health, New York, NY  
 
Introduction:  Celiac Disease (CeD) and Eosinophilic Esophagitis (EoE) represent two distinct histopathologic diseases, yet 
sometimes are diagnosed concomitantly in the same patient. The literature conflicts as to whether there is an increased risk of 
EoE in the CeD population compared to the general population. Further, it is unclear if the concurrence of both diseases 
represents a distinct pathophysiology. The purpose of our study is to characterize pediatric patients with both CeD and EoE. 
Specifically, we compared demographics, personal/family history, and lab values in patients with both CeD and EoE compared 
to patients with CeD only. 
 
Methods:  We performed a retrospective single-center case-control study. All patients with CeD, confirmed by Marsh 2 or 3 
on duodenal biopsies, seen in our pediatric CeD clinic over the past 5 years were included. Patients that did not meet histologic 
criteria for CeD diagnosis, without esophageal biopsies, or without available pathology results were excluded. EoE patients 
were then identified by histological findings of >15 eosinophils per high-power field on esophageal biopsy. Through chart 
review, we identified the patients’ sex, body mass index percentile at diagnosis, age at presenting symptoms and diagnosis, 
personal history and family history of atopy or autoimmune disease, and albumin, hemoglobin, absolute eosinophil count 
(AEC), and tissue transglutaminase antibody IgA at time of diagnosis. We used unpaired t-test to compare values and Fisher’s 
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exact test to compare presentation and symptoms in the patients with both CeD and EoE and those with only CeD. 
 
Results:  There were 225 CeD patients identified. We excluded 18 patients that did not meet the CeD definition, 24 patients 
that did not follow up, 34 patients without pathology records, and 1 patient without esophageal biopsy. We included the 
remaining 148 patients in our study. Of these patients, 137 had CeD only (92.6%) and 11 had both CeD and EoE (7.4%). 
Patients with both CeD and EoE had higher AEC prior to diagnosis with a mean of 454.1/μL ±122.7/μL compared to 231.9/μL 
±19.5/μL for patients with only CeD (P=0.003). We found no difference in other variables evaluated (Table). 
 
Conclusions:  We found a higher proportion of EoE in CeD patients than expected in the general population, suggesting a 
possible connection between the two diseases. In addition, we demonstrated that patients with both EoE and CeD have a higher 
AEC than patients with only CeD. This may be helpful in determining which patients may additionally have EoE when 
performing endoscopy on suspected CeD patients. Next steps include comparing our cohort of both CeD and EoE to EoE alone 
and further evaluating our CeD/EoE cohort. We believe that by investigating patients with both CeD and EoE, we will be able 
to better understand these individual diseases and optimize care for our patients. 
 

 
 
271*     EFFICACY AND SAFETY OF BUDESONIDE ORAL SUSPENSION IN A PEDIATRIC POPULATION: 
POOLED DATA FROM A PHASE 2 AND PHASE 3 TRIAL IN PATIENTS WITH EOSINOPHILIC ESOPHAGITIS. 
Sandeep Gupta1,2, Vincent Mukkada4, Evan Dellon3, Benjamin Gold5, Margaret Collins4, David Katzka6, Gary Falk7, Lan Lan8, 
Nirav Desai9, James Williams9, Ikuo Hirano10  
1Pediatrics , Indiana University, Zionsville, IN; 2Community Health Network Inc, Indianapolis, IN; 3University of North 
Carolina System, Chapel Hill, NC; 4Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 5Children's Center for 
Digestive Healthcare, Atlanta, GA; 6Mayo Foundation for Medical Education and Research, Rochester, MN; 7University of 
Pennsylvania, Philadelphia, PA; 8Takeda Development Center Americas, Lexington, KY; 9Takeda Development Center 
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Americas, Cambridge, MA; 10Northwestern University Feinberg School of Medicine, Chicago, IL  
 
Introduction:  Eosinophilic esophagitis (EoE) is a chronic, immune-mediated, inflammatory disease localized to the 
esophagus, and is characterized by eosinophil-predominant inflammation and symptoms of esophageal dysfunction. 
Budesonide oral suspension (BOS) is an immediate-release swallowed topical corticosteroid optimized as a viscous suspension 
for patients with EoE. Previous studies have shown that BOS improves symptomatic, histologic and endoscopic outcomes in 
adolescents and adults with EoE. The aim of this pooled post hoc analysis was to evaluate the efficacy and safety of BOS 2.0 
mg twice daily in pediatric patients with EoE. 
 
Methods:  We used pooled data from two 12-week, randomized, double-blind, placebo-controlled trials of BOS 2.0 mg twice 
daily (phase 2 [MPI 101-06/NCT01642212] and phase 3 [ORBIT1/SHP621-301/NCT02605837]) in patients aged 11–17 years 
with EoE and dysphagia. Peak eosinophil counts, the Dysphagia Symptom Questionnaire (DSQ) and the EoE Endoscopic 
Reference Score (EREFS) were used to assess histologic, symptomatic and endoscopic outcomes, respectively. 
 
 
Results:  Overall, 76 patients received at least one dose of study drug (BOS 2.0 mg twice daily [n = 45] or placebo [n = 31]). 
After 12 weeks of therapy, significantly more BOS- than placebo-treated patients had histologic responses (≤ 1 eosinophil per 
high-power field [eos/hpf]: 42.2% vs 0.0%; ≤ 6 eos/hpf: 46.7% vs 6.5%; and < 15 eos/hpf: 53.3% vs 9.7%, respectively; 
all p < 0.001). Numerically more BOS- than placebo-treated patients had symptom responses (≥ 30% reduction in DSQ score: 
68.9% vs 58.1%, respectively; p = 0.314) after 12 weeks of therapy. Significantly more BOS- than placebo-treated patients had 
a combined response (≤ 6 eos/hpf and ≥ 30% reduction in DSQ score: 31.1% vs 3.2%, respectively; p = 0.003) after 12 weeks 
of therapy. Additionally, BOS-treated patients had significantly greater reductions in least-squares mean EREFS from baseline 
to week 12 of therapy compared with patients receiving placebo (−4.1 vs −2.1, respectively; p = 0.021). BOS was generally 
well tolerated, with no significant differences in adverse events versus placebo. All treatment-emergent adverse events were 
mild or moderate in severity. 
 
Conclusion:  BOS 2.0 mg twice daily significantly improved histologic, endoscopic and combined (histologic and 
symptomatic) outcomes, as measured using stringent endpoints, compared with placebo. In addition, BOS 2.0 mg twice daily 
was well tolerated in this pediatric population with EoE. 
 
 
272     EOSINOPHILIC ESOPHAGITIS IN CHILDREN: A SINGLE CENTER EXPERIENCE IN ECUADOR FROM 
2009-2020. Fabián Vásconez-Muñoz1, Pamela Hernández-Almeida1, Estefanía Carrión-Jaramillo1, Andrea Vásconez-
Montalvo2  
1Pediatric Gastroenterology, Hospital Metropolitano, Quito, Pichincha, Ecuador; 2Pediatrics, Hospital Metropolitano, Quito, 
Pichincha, Ecuador  
 
Purpose: There is scarce epidemiological data in South America of eosinophilic esophagitis (EoE); and no studies in Ecuador. 
We evaluate the epidemiological, clinical, endoscopic and histological characteristics of Ecuadorian children with EoE. 
 
Methods: Were included 2711 children who had symptoms of gastroesophageal disease that underwent upper gastrointestinal 
endoscopy (UGE), between 2009 and 2020, at Hospital Metropolitano de Quito, Ecuador. Esophageal mucosal biopsies were 
taken in 72 patients. EoE was diagnosed when there were >15 eosinophils in the esophagus per high power field (HPF). 
 
Results:  EoE was diagnosed in 35 children (9.4± 4.5 years) with a male predominance (74%). The prevalence rate of EoE was 
13 per 1000 patients, and the average of annual incidence was 13/1000. Abdominal pain (51.4%) and vomiting (31.4%) were 
dominant symptoms. 47.1% children had a background of allergic diseases; mainly, allergic rhinitis (37.1%) and atopic 
dermatitis (11.4%). The most common endoscopic finding were furrowing (82.9%) and edema (74.3%). All patients were 
initially treated with proton-pump inhibitors (PPIs). The group who didn’t respond to PPIs, received steroids (5.7%), diet 
(5.7%), and 5 patients were consulted to the allergist. Clinical and histological resolution was observed in 65% of the patients 
who underwent a second UGE after 6-8 weeks of PPI. 
 
Conclusion:  The annual incidence of EoE in the pediatric population in Ecuador was similar to Korean children, while its 
prevalence was lower than the average prevalence in Latin America. A population-based multi-center study with long-term 
follow-up is warranted to confirm the epidemiology of EoE in Ecuadorian children.  
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273     ENDOSCOPIC APPEARANCE DOES NOT PREDICT THE PRESENCE OF HISTOLOGIC EOSINOPHILIC 
GASTRITIS AMONG SYMPTOMATIC ADULTS, INDICATING THAT COLLECTION AND EVALUATION OF 
BIOPSIES SHOULD OCCUR REGARDLESS OF ENDOSCOPIC APPEARANCE: ANALYSIS FROM A RANDOMIZED 
TRIAL. Ikuo Hirano1, Mirna Chehade2, Dr. Nirmala Prabu Gonsalves1, Marc Rothenberg3, Kathryn Peterson4, Gary Falk5, 
Lauren Gehman6, Alan Chang6, Dr. Bhupinder Singh6, Dr. Henrik Rasmussen6, Robert Genta7, Evan Dellon8  
1Northwestern University Feinberg School of Medicine, Chicago, IL; 2Icahn School of Medicine at Mount Sinai, New York, NY; 
3Division of Allergy and Immunology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4University of Utah 
Health, Salt Lake City, UT; 5University of Pennsylvania Perelman School of Medicine, Philadelphia, PA; 6Allakos, Inc., 
Redwood City, CA; 7Baylor College of Medicine, Houston, TX; 8University of North Carolina at Chapel Hill School of 
Medicine, Chapel Hill, NC  
 
Introduction: Eosinophilic gastritis (EG) and eosinophilic duodenitis (EoD) are characterized by chronic gastrointestinal (GI) 
symptoms and increased and activated eosinophil and mast cell numbers in the stomach and duodenum in the GI tract. Our aim 
was to characterize the endoscopic findings in subjects with EG and to compare them to those of symptomatic individuals 
without EG using screening data from a randomized, controlled trial of lirentelimab (AK002), an anti-Siglec-8 antibody that 
depletes eosinophils and inhibits mast cells. 
 
Methods:  Subjects who met symptom criteria underwent upper endoscopy, during which individual investigators 
prospectively scored gastric features according to the Eosinophilic Gastritis Endoscopic Reference System (EG-REFS). The 
system scores 7 parameters (granularity, erosion, nodularity, erythema, friability, folds, pyloric stenosis) in 3 gastric locations 
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(fundus, corpus, antrum). All parameters other than erosion are scored from 0-2, where 0=no findings, 1=mild, 2=severe; 
erosion is scored from 0=no findings to 6=deep/excavated ulceration; total score range=0-46. Scores were assessed in subjects 
found to meet histologic criteria for EG (≥30 eosinophils per high-powered field (eos/hpf) in ≥5 gastric hpfs). Symptomatic 
subjects without EG – those with EoD only [≥30 eos/hpf in ≥3 duodenal hpfs] and those with neither EG nor EoD – were used 
as a non-EG control group for comparative analyses. Preexisting diet restrictions and medications (e.g. ≤10 mg prednisone q.d. 
or equivalent) were permitted. 
 
Results:  Of 72 subjects who met symptom criteria, 45 (63%) were found to have EG, with or without EoD. Endoscopic 
abnormalities were either absent or mild in most locations but were more commonly identified in the antrum than in the corpus 
or fundus (Fig. 1). The most common abnormalities overall were erythema, erosion, and granularity, at 86%, 64%, and 57% 
(Fig. 2A). Endoscopic findings were also observed in symptomatic individuals with EoD without EG and those with neither 
EG nor EoD, most commonly erythema (70% and 75%), granularity (44% and 44%), and erosion (37% and 25%) (Fig. 2A). 
Total EG-REFS score did not correlate with histologic EG or EoD (Fig. 2B). 
 
Conclusions:  Endoscopic findings were normal or mild in many subjects with EG and/or EoD in this study. Furthermore, 
endoscopic abnormalities may not be specific to EG and endoscopic severity did not predict the presence of histologic EG. 
Limitations to this analysis include the lack of central endoscopic scoring and a healthy subject comparator. Use of preexisting  
medications or diet therapy in some subjects may have reduced detection of abnormalities. Overall, the findings emphasize the 
importance of systematically collecting biopsies and counting tissue eosinophils in symptomatic patients, regardless of 
endoscopic findings. 
 

 
 
Figure 1. Rate of Various Endoscopic Abnormalities in Each Region of the Stomach in Subjects with EG  
Percent of EG subjects by scoring of individual features in the gastric fundus, corpus and antrum; scores of 0 and 1 indicate 
normal and mild findings, respectively. 
1Eosinophilic Gastritis Endoscopic Reference System 
EG, eosinophilic gastritis 
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Figure 2. Endoscopic Abnormalities in Symptomatic Subjects with and without EG and/or ED  
 
274     IS GRANULATION TISSUE AT THE GASTROESOPHAGEAL JUNCTION AND EOSINOPHILIC 
ESOPHAGITIS ASSOCIATED? Stephanie Leon Paredes1, David Gremse2  
1Pediatrics, University of South Alabama, Mobile, AL; 2Pediatric Gastroenterology, University of South Alabama, Mobile, AL  
 
Background:  Eosinophilic esophagitis (EoE) is a chronic disorder of esophageal dysfunction that is characterized by an 
immune-mediated esophageal condition with eosinophilic predominant inflammation. Children with EoE may present with a 
range of symptoms including failure to thrive, abdominal pain, nausea, vomiting, chest pain, dysphagia with slow and picky 
eating and food impaction. Endoscopic findings may include rings, white plaques, furrows, strictures, loss of vascular markings 
(edema), exudates or may be grossly normal with only histologic findings. The generally accepted criteria for diagnosis of EoE 
is based on a peak value of >15 eosinophils per high power field in esophageal biopsies and exclusion of other conditions that 
are associated with esophageal eosinophilia. 
The present study arises from the observation of isolated granulation tissue (GT) at the gastroesophageal junction (GEJ) seen 
during esophagogastroduodenoscopy (EGD) in patients with EoE. A review of the literature did not identify, a reported 
association between GT and EoE. Therefore, the objective of this study is to identify an association between granulation tissue 
at the GEJ via EGD on patients with biopsy proven EoE. 
 
Methods:  Institutional review of pediatric cases with ages ranging from 7 months to 18 years who underwent endoscopy by 
the same physician between January 2017 to December 2019. Total cases were 479 and excluded 64 as they underwent 
colonoscopy without EGD. We then proceeded to create a 2x2 table and the data was analyzed utilizing Fisher Exact Test. 
 
Results:  Twenty-nine patients had a biopsy proven diagnosis of eosinophilic esophagitis. Nine had granulation tissue 
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regardless of the diagnosis. Three patients demonstrated to have EoE with concomitant GT at the GEJ. It was also observed 
that out of the nine patients with granulation tissue, 6 had the diagnosis of GERD. 
An additional observation is that one patient had GT at the GEJ had concomitant diagnosis of EoE and GERD. 
The pre-set alpha level is 0.05, and the P value for Fisher exact test is 0.0194. 
 
Conclusions:  The analyzed data shows there is an association between the presence of granulation tissue at the GEJ and the 
diagnosis of eosinophilic esophagitis. The clinical significance of these results is that GT at the GEJ may be the only 
endoscopic finding in a patient with suspected EoE. We propose that biopsies of GT at the GEJ should be performed to assess 
for mucosal eosinophilia. 
Chronic reflux has been thought to induce epithelial barrier disfunction increasing permeability to allergens triggering 
eosinophilic inflammation. Interestingly, we had one case of GERD with concomitant EoE and the finding of GT at GEJ; 
emphasizing this possible relationship. Determining this finding is beyond the scope of this study, and further research should 
be performed. 
The limitations to this study is the small sample size. A multicenter study has to be performed to assess the correlation of this 
new finding. 
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4x4 Table illustrating the patients included in the study with EoE or other diagnoses (columns) and presence or absence of GT 
at GEJ (rows). 
 
 
275*     TSLP / WDR36 GENETIC VARIANT RS79881201 ASSOCIATES WITH RESPONSE TO PPI THERAPY FOR 
EOSINOPHILIC ESOPHAGITIS IN PEDIATRIC PATIENTS. Edward Mougey8, Wendy Caba-Piloto1, Carolina Gutiérrez-
Junquera2, Sonia Fernández-Fernández3, Maria Cilleruelo2, Ana Rayo3, Belén Borrell3, Enriqueta Román2, Carmen González-
Lois4, Montserrat Chao5, Hadeel Haddad6,7, James Franciosi6,7  
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Objectives and Study:  PPIs are an effective treatment for pediatric eosinophilic esophagitis (EoE), however individual 
response rates can be highly variable. Although we have previously identified STAT6 and CYP2C19 variants that associate with 
PPIREE, we can neither fully predict how an individual will respond to PPI therapy for EoE, nor how to adjust an individual’s 
therapy to improve their odds of responding. Our goal is to develop a precision medicine algorithm for EoE. We hypothesize 
that genetic variants in the TSLP/WDR36 locus will help to predict patients who will respond poorly to PPI therapy for EoE. 
 
Methods:  Three endoscopies with esophageal biopsies were performed in a prospective cohort of children who: 1.) presented 
with ≥ 15 peak eosinophils per high power microscope field (eos/hpf; 0.24 mm2) (baseline); 2.) Completed 8-weeks of twice 
daily 1 mg/kg esomeprazole therapy (high-dose PPI therapy, initial therapy); and 3.) Completed one year of once daily 1 mg/kg 
esomeprazole maintenance therapy (low-dose PPI maintenance therapy, long term follow-up). Genomic DNA was prepared 
from microtome sections of formalin-fixed paraffin-embedded tissue and genotyping was by TaqMan. We examined 3 SNPs in 
the TSLP/WDR36 locus (rs3806933, [T], minor allele frequency (MAF) = 0.34; rs79881201, [T], MAF = 0.42; rs1438673, [T], 
MAF = 0.44). Primary outcome was peak eos/hpf and response to PPI therapy was defined as < 15 peak eos/hpf. Secondary 
outcomes of EREFs and symptoms were also captured. 
 
Results:  Among 109 EoE patients who received high-dose PPI therapy for 8-weeks, 74 (68%) were responders, and 35 (32%) 
were non-responders. Following completion of the initial 8-weeks of high-dose therapy, 73 responders were stepped down to 
low-dose PPI therapy for 1 year. At the end of the year, 49 (67%) remained in remission, and 24 (33%) relapsed to EoE. Binary 
logistic regression (BLR) found that carriers of TSLP/WDR36 rs79881201 were 3.8 fold more likely to fail to respond to 8-
weeks of high-dose PPI therapy relative to non-carriers (odds ratio (OR)[95%CI] = 3.83[1.16,12.6], p-value = 0.027), 
corresponding to an increase in post-PPI peak eos/hpf of 2.3 fold relative to non-carriers (negative binomial regression (NBR) 
rate ratio (RR)[95%CI] = 2.3[1.1,4.8], p-value = 0.028; post-PPI peak eos/hpf median[95%CI] in carriers = 10[5,24], non-
carriers = 5[0,12]). While the pre-PPI EREF score was not associated with rs79881201, the EREF score post-PPI was strongly 
associated with carriage of rs79881201 (post-PPI EREFS median[95%CI] carriers = 3[2,3], non-carriers = 2[1,2], p-value = 
0.006), driven primarily by increased exudates (p-value = 0.032) and furrows (p-value = 0.003). In patients who completed 1 
year of low-dose maintenance therapy, a similar trend was found for increased risk of relapse in carriers of rs79881201 
(OR[95%CI] = 2.95[0.88-9.8], p-value = 0.078). 
 
Conclusion:  EoE patients who carry TSLP/WDR36 rs79881201 are at increased risk of failing to respond to both an initial 8-
weeks of high-dose PPI therapy and a subsequent year of low-dose PPI maintenance therapy. A large, international cohort of 
pediatric EoE patients, treated with PPI therapy, is needed to establish pharmacogenetic / pharmacogenomic variants that are 
informative for training precision medicine algorithms for EoE. 
276*     MARKERS OF ESOPHAGEAL INFLAMMATION AND CHRONIC REMODELING CAPTURED BY THE 
MINIMALLY INVASIVE CAPSULE BASED DEVICE PROVIDE COMPREHENSIVE ASSESSMENT OF DISEASE 
ACTIVITY IN EOSINOPHILIC ESOPHAGITIS. Cassandra Burger2, Calies Menard-Katcher2, Zhaoxing Pan2, Joshua 
Rothman1, Alain Benitez1, Milica Grozdanovic3, Benjamin Wilkins1, Michael Arnold2, Jonathan Spergel1, Glenn Furuta2, 
Steven Ackerman3, Amanda Muir1  
1Pediatrics, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Children's Hospital Colorado, Aurora, CO; 
3University of Illinois at Chicago College of Medicine, Chicago, IL  
 
Background:  In order to understand disease activity in Eosinophilic Esophagitis (EoE), endoscopy with biopsy is required. 
Prior studies using the Esophageal String Test (EST) have shown that evaluation of luminal eosinophil-associated proteins 
(EAPs) can accurately determine disease activity in EoE, but it is unknown how EST measurement of EAPs relates to outcome 
measures of esophageal remodeling or potential biomarkers of remodeling. Herein, we sought to determine if EST-captured 
biomarkers associate with disease activity as measured by the EoE histologic scoring system (EoEHSS), Endoluminal 
Functional Imaging Probe (EndoFLIP), and Endoscopic Reference Score (EREF). Further we sought to evaluate EST-captured 
biomarkers with markers of esophageal remodeling, including epithelial to mesenchymal transition (EMT) in the tissue and 
string-captured levels of periostin. 
 
Methods:  Pediatric and adolescent patients with EoE undergoing clinical endoscopy were recruited from two hospitals 
between April 2018 and October 2019. Included patients had confirmed EoE based on published guidelines and underwent the 
EST, upper endoscopy with biopsy and EndoFLIP evaluation. The EnteroTrackerTM device (EnteroTrack LLC, Aurora CO, 
USA) consists of a weighted gelatin capsule containing 90 cm of woven nylon string. The capsule was swallowed, the string 
left in place for 1-hr, and then removed to capture a liquid biopsy containing esophageal luminal secretions, inflammatory and 
epithelial cells as previously described. The EST was performed within 2 days of endoscopic evaluation. No treatment changes 
occurred between study procedures. The EST sample was evaluated for EAPs and epithelial-derived proteins including: 
eosinophil-derived neurotoxin (EDN), eosinophil peroxidase (EPX), major basic protein-1 (MBP-1), Charcot-Leyden Crystal 
protein/Galectin-10 (CLC/Gal-10), Eotaxin-3 (Eot3, CCL26) and periostin (POSTN). Biopsies were taken from the proximal 
and distal esophagus and fixed and stained for markers of EMT including E-cadherin and vimentin. GI pathologists scored 
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biopsies for the EoEHSS. Comparisons between groups was done using t-test. Correlations were analyzed using Spearman’s 
Rho. 
 
Results:  41 patients (28 male, average age 12.4 years (range 7 – 18), 24 active and 17 inactive EoE (based on eosinophils per 
hpf or < 15) met inclusion criteria. Validating previous studies, string EAPs correlated with peak eosinophil counts from 
esophageal mucosal biopsies with large effect (rs 0.68 – 0.53 (p<0.001). String EAPs correlated positively with EoEHSS and 
EREFs (rs 0.73 – 0.42 and rs 0.54 – 0.30, respectively, p<0.01). String EAP levels correlated significantly and negatively with 
esophageal distensibility (with small to medium effect). EDN and CLC-Gal-10 had the highest correlation with distensibility 
with rs = -0.44 and -0.47, respectively (p<0.05). Histologic markers of EMT correlated with string biomarkers; vimentin 
staining positively correlated with Eot3 as well as the EAPs and conversely, epithelial E-cadherin staining was significantly 
and negatively correlated with EAPs. Together, the Vim/Ecad ratio correlation with string EAP biomarkers ranged from rs 0.46 
– 0.41, p<0.01. Lastly, because periostin is upregulated in EoE and associated with remodeling, we evaluated it in EST 
samples. Periostin was captured by the EST and its expression correlated significantly with endoscopic and histologic findings 
(rs = 0.37 and rs =0.44 respectively, p<0.02) in the esophagus, as well as with the Vim/Ecad ratio, a marker of EMT (rs = 0.37, 
p<0.02). 
 
Discussion:  Measurement of luminal biomarkers captured by the EST in children with EoE are significantly associated with 
markers of disease severity, including histology, endoscopic appearance and, as now shown here, distensibility and EMT. 
Luminal biomarkers that include markers of epithelial remodeling may inform disease severity beyond mucosal eosinophilic 
inflammation, to include esophageal remodeling that occurs as a consequence of chronic active EoE disease. 
 
 
278*     TOPICAL STEROID DOSE REDUCTION IMPROVES ADRENAL FUNCTION AND MAINTAINS 
EOSPINOPHILIC ESOPHAGITIS CONTROL. Mason Nistel1, Glenn Furuta1, Stephanie Hsu2  
1Gastroenterology, Children's Hospital Colorado, Aurora, CO; 2Endocrinology, Children's Hospital of Colorado, Aurora, CO  
 
Background:  Swallowed topical corticosteroid (STS) medications constitute the most effective medical therapy for 
eosinophilic esophagitis (EoE). Adverse drug reactions to these medicines include thrush, Candida esophagitis, and despite low 
systemic bioavailability, development of adrenal insufficiency (AI). The rates for development of AI and factors that increase 
AI risk are poorly understood, with AI found in 5 to 66% of EoE patients treated with STS. The aim of this study was to 
determine total steroid dose dependency on the likelihood for development of AI in this patient population. 
 
 
Methods:  We performed a retrospective cohort study of EoE patients treated with STS at a tertiary care center. Demographic, 
clinical, growth, laboratory, and histologic data were extracted. Topical steroid dosage for EoE and other concomitant atopic 
conditions (eosinophilic gastritis/gastroenteritis/colitis, asthma, eczema, allergic rhinitis) were converted to fluticasone 
equivalent dosage (based on dose required for 20% adrenal suppression1, summed, and presented as total dose per body surface 
area (dose/BSA). We analyzed data from patients who were diagnosed with AI based on peak cortisol <18 mg/dl during ACTH 
stimulation testing. AI recovery was judged by repeat ACTH stimulation testing >18 mcg/dl or more than 1 year of normal 
morning cortisol measurements (>8.0 mg/dl) in patients who discontinued STS. 
 
Results:  Between 2012 and 2020, 30 patients were diagnosed with AI and met criteria for data analysis (Table 1). Twenty 
subjects had eventual normalization of adrenal function despite 13 of them continuing on topical steroids for atopic conditions 
(ciclesonide n = 8, fluticasone n = 2, budesonide n = 3). Fluticasone equivalent dose/BSA was significantly different at AI 
diagnosis compared to 6 months later and again at AI recovery (p = 0.03 and p <0.0001). Additionally, patients on Entocort 
had significantly increased total dose/BSA of almost an order of magnitude more than patients whose regimen did not include  
Entocort. Dividing the group based on patients who received Entocort and those who did not, the average total steroid 
dose/BSA for patients who recovered was 245 mg fluticasone equivalents/m2 and 251 mg/m2 respectively while the average for 
those who did not recover was 462 mg/ m2 and 463 mg/ m2 respectively. None of the patients who recovered from AI were on 
Entocort at the time of recovery. Within the AI recovery group, there was a non-significant decrease in maximum peak 
eosinophil count/HPF from initial endoscopy to final endoscopy from an average of 47 eos/HPF initially compared to 26 
eos/HPF on latest EGD (p = 0.318) despite drastic and significant decreases in total steroid dosage. 
 
Summary:  In our cohort of EoE patients who developed iatrogenic AI, we found that adrenal function can recover when the 
STS dose is decreased, without worsening control of EoE. Entocort contributes a high steroid burden compared to other STS 
formulations and may be an independent risk factor for the development of AI. 
Conclusions-These findings imply that a paradigm shift to the lowest effective total topical steroid dose may be beneficial in 
decreasing the incidence of AI and the management of AI in this population. With the development of less invasive methods to 
assess EoE disease burden (string, sponge, TNE), the opportunity to investigate treatment effect more closely could decrease 
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rates of adverse drug reactions. 
 
1. Daley-Yates PT. Inhaled corticosteroids: potency, dose equivalence and therapeutic index. Br J Clin Pharmacol. 
2015;80(3):372-80. 
 
 
279*     CICLESONIDE IMPACTS CLINICOPATHOLOGICAL FEATURES OF EOSINOPHILIC ESOPHAGITIS. 
Mason Nistel1, Nathalie Nguyen1, Dan Atkins2, Heather Miyazawa1, Cassandra Burger1, Glenn Furuta1, Calies Menard-
Katcher1  
1Gastroenterology, Children's Hospital Colorado, Aurora, CO; 2Allergy and Immunology, Children's Hospital of Colorado, 
Aurora, CO  
 
Background:  Ciclesonide (CIC) is a topical steroid treatment for asthma and allergic rhinitis that possesses biochemical 
properties designed to improve topical potency compared to other preparations. Epithelial carboxylesterases convert the pro-
drug CIC to the active form desisobutyryl-ciclesonide (des-CIC); des-CIC binds the glucocorticoid (GC) receptor with 100X 
greater affinity than CIC and 12X greater than dexamethasone. Des-CIC is highly protein bound with oral bioavailability 
estimated at <1% of total dose. The aim of this study was to determine if CIC reduced clinicopathological features of 
eosinophilic esophagitis (EoE) and limited systemic steroid exposure. 
 
Method:  We performed a retrospective cohort study of CIC treated EoE patients from a tertiary care center. Demographic, 
clinical, laboratory, endoscopic, and histologic data were extracted. We analyzed data from patients who had endoscopic and 
histological data available prior to initiating treatment and after a minimum of 5 weeks follow-up. Morning cortisol 
concentrations were considered low if two separate levels were less than 5.0 mg/dl. 
 
Results:  Between 2010-2019, 281 patients were treated with CIC and 81 met criteria for data analysis. Use of CIC for an 
average of 11.6 months was associated with a significant reduction in symptoms including dysphagia (p<0.001), abdominal 
pain (p<0.001), vomiting (p=0.01), heartburn (p=0.02), and behavior changes (p=0.02). Height/weight z-scores pre- and post- 
treatment were not statically different. Average composite EREFS scores decreased from 2.54 to 1.37 (p<0.001) with 
significant improvement in exudates, edema, and furrows (all p<0.001). (Figure 1). Maximum peak eosinophil counts 
decreased significantly from 48.4 to 23.3 eosinophils/HPF (p<0.001). A similar finding was shown when peak eosinophil 
counts were analyzed in the proximal and distal esophagus separately. (Figure 2). In all, 43 patients achieved or maintained 
remission of eosinophilic inflammation (<15 eosinophils/HPF). New Candida infections were reported in 3 patients. Fasting 
morning cortisol concentrations were low in 10 of 31 patients tested. Six of these 10 patients had abnormal ACTH stimulation 
testing and were diagnosed with biochemical adrenal insufficiency (AI). Of these 6, two had normalization of cortisol level 
within the study period and 1 had resolution of AI a year later while continuing on CIC. None of the 81 patients experienced 
clinical features of AI. 
 
Conclusions:  In the largest reported series to date, CIC treatment was associated with a significant improvement in 
clinicopathological features of EoE. Consistent with experience and most of the literature to date, patients treated with topical 
steroids exhibit few, if any, clinical symptoms of AI, but our limited evidence suggests that they may benefit from biochemical 
monitoring. 
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280     GASTRODUODENAL EOSINOPHILIA IS UNDER-APPRECIATED IN EOSINOPHILIC ESOPHAGITIS (EOE) 
PATIENTS WITH FUNCTIONAL BOWEL SYMPTOMS: A REAL LIFE EXPERIENCE. Kathryn Peterson1, Robert 
Genta2, Dr. Henrik Rasmussen3, Bradford Youngblood3, Dr. Amol Kamboj3  
1University of Utah Health, Salt Lake City, UT; 2Baylor College of Medicine, Houston, TX; 3Allakos, Inc., Redwood City, CA  
 
Background:  Eosinophilic esophagitis (EoE) is currently believed to be the most common Eosinophilic Gastrointestinal 
Disorder. Though dysphagia is the hallmark feature of EoE, patients often present with non-esophageal GI symptoms, 
including abdominal pain and bloating. The presence of EoE increases one’s risk of developing distal eosinophilia, including  
 
eosinophilic gastritis (EG) and duodenitis (EoD). A diagnosis of EG/EoD often takes years due to lack of provider awareness 
and the absence of consensus diagnostic guidelines. Extra-esophageal GI complaints in EoE patients may represent 
undiagnosed EG/EoD. 
 
Aim:  To evaluate the prevalence of EG/EoD in patients with EoE and functional abdominal symptoms. 
 
Methods:  52 EoE patients with extra-esophageal GI symptoms (i.e. abdominal pain, nausea, bloating, irritable bowel) who 
had stomach and small bowel biopsies interpreted as non-specific inflammation or normal were identified (“EoE+S”). 15 EoE 
patients without extra-esophageal complaints who had routine screening stomach and small bowel biopsies at their initial 
endoscopies were included as a control group (“EoE-S”). Biopsies taken at initial work up were identified and blocks were cut 
for H&E staining and assessment by an independent, blinded GI pathologist skilled in eosinophil (eos) assessment. 
 
Results:   After exclusion for gastric/duodenal surgery, opiate dependence, systemic immunosuppression, H Pylori, and loss of 
tissue, a total of 45 (EoE+S) and 12 (EoE-S) patients were evaluated in each cohort, respectively (Table 1). Common 
symptoms were abdominal pain, bloating, nausea, and “IBS” (Figure 1). EoE+S patients averaged 3 additional types of tests to 
evaluate their extra-esophageal complaints (range 0-6). All patients had prior pathology reports consistent with non-specific 
inflammation or normal tissue. Upon blinded re-assessment, 8/45 (17.8%) E+S patients met histologic criteria for EG (≥30 
eos/hpf in ≥5 gastric hpfs). None of the EoE-S patients met histologic criteria for EG. 24/45 (53%) EoE+S patients met 
histologic criteria for EoD (≥30 eos/hpf in ≥3 duodenal hpfs). 7 patients had concomitant EG+EoD. 3/12 EoE-S patients met 
histologic criteria for EoD. Peak gastric and duodenal eos counts for the EoE+S group were 25.4±20.4 and 42.4±20.9, 
respectively, and 9.7±6.3 and 28.3±8.2, respectively, for the EoE-S group. 
 
Conclusions:  In patients with EoE and extra-esophageal GI complaints, review of gastric and duodenal biopsies previously 
reported as normal or “non-specific inflammation” demonstrated a high discovery rate of gastroduodenal eosinophilia. These 
findings suggest that intentional evaluation of gastric and duodenal eos is indicated in patients with EoE and persistent non-
esophageal GI symptoms. Increased awareness of EG/EoD and consensus diagnostic criteria may lead to the identification of 
currently undiagnosed patients with EG/EoD. 
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Table 1.  Baseline Characteristics of EoE Patients 
aNonspecific inflammation includes reactive gastritis, chronic gastritis, focal inflammation, duodenitis, reactive epithelial 
changes 
bAdditional tests include additional EGDs with biopsies for pain, breath tests for bacterial overgrowth, colonoscopies, capsule 
endoscopies, exploratory laparoscopy, ultrasound, CT scan, single balloon enteroscopy, etc. 
c7/8 were diagnosed with nonspecific inflammation of the stomach 
 

 
Figure 1. Functional GI Symptoms Present in EoE Patients 
 
 

HEPATOLOGY 
 

281     THE ASSERT STUDY: A PHASE 3 DOUBLE-BLIND, RANDOMIZED, PLACEBO-CONTROLLED STUDY OF 
THE SAFETY AND EFFICACY OF ODEVIXIBAT IN PATIENTS WITH ALAGILLE SYNDROME. Nadia Ovchinsky1, 
Jessica Savage2, Lise Kjems2, Patrick Horn2  
1Children’s Hospital at Montefiore, Bronx, NY; 2Albireo Pharma Inc, Boston, MA  
 
Background:  Alagille syndrome (ALGS) is a rare, inherited cholestatic liver disease typically presenting within the first 3 
months of life. Clinical features of ALGS can include mild to end-stage liver disease and pruritus, with up to 88% of patients 
presenting with pruritus and up to 45% having severe pruritus. No approved medical therapy is currently available for the 
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treatment of ALGS. Odevixibat, a potent, selective inhibitor of the ileal bile acid transporter (IBAT), can potentially reduce 
systemic bile acids, improve liver function, and decrease pruritus in patients with ALGS. The ASSERT study evaluates 
odevixibat as a potential treatment for pruritus in ALGS. 
 
Methods:  This double-blind, randomized, placebo-controlled, multicenter phase 3 trial (ClinicalTrials.gov identifier: 
NCT04674761) was initiated in March 2021 and is expected to enroll approximately 63 patients, including approximately 45 
patients aged <18 years and an additional exploratory cohort of up to 18 patients aged ≥18 years. To be included, patients must 
have a genetically confirmed diagnosis of ALGS, history of significant pruritus, and elevated serum bile acid levels at 2 
screening visits. Exclusion criteria include presence or medical history of other types of liver disease, inflammatory bowel 
disease, and chronic kidney disease; serum alanine aminotransferase levels >10-fold above the upper limit of normal (ULN) or 
total bilirubin levels >15-fold above the ULN at screening; and biliary diversion surgery in the 6 months prior to study start or 
liver transplantation planned within 6 months following randomization. Eligible patients are randomized 2:1 to receive either 
120 µg/kg/day odevixibat or placebo capsules for oral administration once daily for 24 weeks. The primary efficacy endpoint is 
change from baseline scratching score to month 6 (weeks 21-24) as measured by the Albireo observer-reported outcome 
pruritus instrument. The key secondary endpoint is change in serum bile acid levels from baseline to the average of weeks 20 
and 24. Additional secondary endpoints include changes in patient- and observer-reported pruritus as well as xanthomatosis, 
sleep parameters, quality of life, and biochemical markers of liver function. Safety and tolerability are assessed by analyzing 
treatment-emergent adverse events, as well as physical examination, vital signs, laboratory tests, liver ultrasound, and liver 
elastography. Following study completion, patients will be eligible to receive odevixibat through an open-label extension 
study. 
 
Results:  Not applicable. 
 
Conclusion:  The ongoing ASSERT study is investigating the efficacy of the IBAT inhibitor odevixibat for relief of pruritus 
and alleviation of cholestasis, as well as its safety and tolerability in patients with ALGS. By reducing bile acid load, 
odevixibat could potentially provide a new medical intervention option for patients with ALGS to reduce pruritus and improve 
hepatic outcomes. 
 
 
283     CORRELATION OF METABOLIC DYSFUNCTION AND ETHNICITY WITH NAFLD HISTOLOGICAL 
SEVERITY AT INDEX DATE. Kayla Hartjes1,3, Raymond Chung2,3, Uzma Shah1,3, Tracey Simon2,3  
1Pediatric Gastroenterology, Massachusetts General Hospital, Boston, MA; 2Gastroenterology and Hepatology, Massachusetts 
General Hospital, Boston, MA; 3Harvard Medical School, Boston, MA  
 
Background and Aims:  Non-alcoholic fatty liver disease (NAFLD) is the most common liver disease in children, yet there is 
a lack of studies investigating differences between adult and pediatric populations. In addition, most studies of pediatric 
NAFLD have been based on small sample sizes with limited histologic data. In our study we aim to further describe a cohort of 
pediatric and young adult (< 25 years) of NAFLD patients with the eventual aim to complete hepatic genomic sequencing and 
compare to clinical characteristics. Specifically, we examined the relation of histological severity at the time of biopsy between 
those that had diabetes, dyslipidemia or hypertension at the time of biopsy and those that did not. We also examined the 
relation of histological severity at the time of initial biopsy between Hispanic and non-Hispanic patients. 
 
Methods:  This single center, case control study included all children and young adults (≤25 years of age) with biopsy-
confirmed NAFLD (greater or equal to 5% hepatic steatosis) between 2002-2020 (n =167) at a single institution. NAFLD was 
confirmed histologically and further categorized as simple steatosis, steatosis with fibrosis, NASH or NASH with fibrosis. 
Clinical data was collected by chart review including race, ethnicity, BMI, sex, age, and laboratory results prior to biopsy. 
Odds ratios (OR) and 95% confidence intervals (CI) were calculated and a two-tailed P<0.05 was considered statistically 
significant, unless otherwise specified 
 
Results:  We included 167 patients with biopsy proven NAFLD under the age of 25. Among patients with NAFLD undergoing 
hepatic biopsy, those with one or more metabolic comorbidity were more likely to have fibrosis at time of biopsy then those 
without any metabolic comorbidity. There was no statistically difference in those with metabolic comorbidities and without in 
presenting with NASH or simple steatosis. In addition, 71 patients were of Hispanic ethnicity. Among patients with NAFLD 
undergoing biopsy, Hispanic patients were significant less likely to have simple steatosis; in contrast, Hispanic patients were 
significantly more likely to have NASH and to have fibrosis at time of biopsy compared to non-Hispanic patients. 
 
Conclusions:  In our single center cross sectional study examining children and young adults with biopsy proven NAFLD, 
patients with one or more metabolic comorbidities compared to those without any metabolic comorbidities were more likely to 
have fibrosis at initial biopsy. In addition, Hispanic patients were significantly more likely to have severe disease at time of 
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biopsy then non-Hispanic patients. We are currently completing hepatic RNA sequencing with the aim of uncovering 
underlying gene expression differences to explain differential histology as well as long term outcomes to correlate with clinical 
data. Thus far, we have been able to run RNA sequencing on samples to determine that the technique is feasible and yields 
interpretable data. 
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284     CORRELATING NEIGHBORHOOD-LEVEL DEPRIVATION TO INITIAL PRESENTATION AND DISEASE 
SEVERITY IN PEDIATRIC NON-ALCOHOLIC FATTY LIVER DISEASE. Nicole Hickman1, Mason Price1, Ariel 
Feldstein2, Noe Crespo3  
1Medicine, University of California San Diego, La Jolla, CA; 2Gastroenterology, Hepatology, and Nutrition, Rady Children's 
Hospital San Diego, San Diego, CA; 3Health Promotion and Behavioral Science, San Diego State University, San Diego, CA  
 
Non-alcoholic fatty liver disease (NAFLD) is a growing issue within the pediatric community. There is a strong correlation 
between NAFLD and obesity, peripheral insulin resistance, sedentary lifestyle, and genetic predisposition. The evidence 
suggesting socioeconomic status (SES) as a risk factor for NAFLD is limited. A prior study based on U.S. census data suggests 
that children from a more socioeconomically deprived neighborhood present at a younger age, but do not necessarily suffer 
from more severe pathology. We aim to further characterize the presentation of NAFLD in patients across the spectrum of 
neighborhood deprivation as well as identify any possible correlation between SES and disease severity at the time of 
diagnosis. This will allow us to identify a potentially at-risk population that would require targeted interventions for disease 
prevention and treatment. This is a retrospective case-control study of 344 patients with a diagnosis of NAFLD who were seen 
at The Fatty Liver Clinic at Rady Children’s Hospital between January 2012 and June 2017. Each patient received an Area 
Deprivation Index (ADI) score representative of their state decile rank for neighborhood deprivation, taking into account 
income, education, employment, and housing quality. ADI was then correlated to symptomatology, laboratory findings, and 
histological data at the time of presentation and/or diagnosis. Data analysis was collected for our sample as a whole, which was 
then broken down into two groups for comparison. Our two groups were low ADI (defined as ADI 5 or below) and high ADI 
(defined as ADI 6 or above). Our study sample was predominantly male (63.7%) and Hispanic (78.8%). The mean ADI across 
our entire sample was 6.54 (SD = 6.54, n = 344) with the mean for our low ADI group at 3.92 (SD = 1.09, n = 101) and the 
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mean for our high ADI group at 7.63 (SD = 1.29, n = 243). Our two ADI groups did not statistically significantly differ 
between age of presentation or diagnosis, type of presentation, or associated conditions aside from the higher ADI group being 
2.014 times more likely to also be diagnosed with low HDL (sig. 0.037, 95% C.I. 1.043-3.887). Patients in the high ADI group 
also had statistically significant lower Vitamin D levels at the time of presentation (P-value 0.024). Mean liver function testing 
and histopathologic derived NAFLD Activity Scores did not significantly differ between low and high ADI patients. Across the 
entire sample, ADI was not independently a predictor of either aspartate transaminase (AST), alanine transaminase (ALT), or 
histologic NAFLD Activity Score (NAS). Pediatric patients with NAFLD come from the entire spectrum of neighborhood 
deprivation but on average tend to be above the 50th decile for state-level neighborhood deprivation. There was no difference in 
presentation characteristics and severity of NAFLD, aside from lower HDL and Vitamin D values amongst patients with higher 
levels of neighborhood deprivation. Area deprivation was not shown to be predictive of more severe disease as assessed by 
serum liver enzymes and liver biopsy NAFLD activity scores. 
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288     SAFETY, TOLERABILITY, AND BIOLOGICAL ACTIVITY OF AXA1125 AND AXA1957 IN A PROSPECTIVE 
16-WEEK RANDOMIZED, PLACEBO-CONTROLLED STUDY IN SUBJECTS WITH NAFLD WITH AND WITHOUT 
TYPE 2 DIABETES. Stephen Harrison1, Nadege Gunn2, Seth Baum3, Ziad Younes4, Anita Kohli5, Rashmee Patil6, Harinder 
Chera7, Jeff Zhao7, Manu Chakravarthy8, Margaret Koziel7  
1Pinnacle Clinical Research, San Antonio, TX; 2Pinnacle Clinical Research, Austin, TX; 3Excel Medical Clinical Trials, Boca 
Raton, FL; 4Gastro One, Germantown, TN; 5Arizona Liver Health, Chandler, AZ; 6South Texas Research Institute, Edinburg, 
TX; 7Axcella Health Inc., Cambridge, MA; 8Carmot Therapeutics Inc, San Francisco, CA  
 
Background:   Patients with nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH) may benefit 
from approaches targeting multiple metabolic and fibroinflammatory pathways. We assessed safety, tolerability, and biological 
activity on liver structure and function with AXA1125 and AXA1957—novel, orally administered endogenous metabolic 
modulator (EMM) compositions of amino acids and related metabolites and precursors specifically designed to simultaneously 
support pathways related to metabolism, inflammation, and fibrosis. 
 
Methods:  This was a 16-week, multicenter, randomized, placebo (PBO)-controlled non–IND clinical study of adult subjects 
with NAFLD (proton density fat fraction [PDFF] ≥10% and corrected T1 [cT1] ≥830 msec by multiparametric MRI), with or 
without type 2 diabetes (T2D) (NCT04073368). We assessed safety and activity of AXA1125 (24 g) and AXA1957 (13.5 g 
and 20.3 g) twice daily vs PBO on key biomarkers of metabolism (eg, MRI-PDFF and homeostasis model assessment of 
insulin resistance [HOMA-IR]) and fibroinflammation (eg, alanine aminotransferase [ALT], cT1, N-terminal type III collagen 
propeptide [ProC3], and fibrosis 4 [FIB-4]). 
 
Results:  Of the 102 subjects who received ≥1 study product dose, 40 (39%) had T2D. Baseline characteristics were consistent 
with presumed NASH (mean MRI-PDFF 21.8%, cT1 987.1 msec, FibroScan 13.0 kPa, ProC3 16.8 ng/mL) and insulin 
resistance (mean HOMA-IR 10.9). Improvements (numerically greater reductions from baseline) with AXA1125 vs PBO were 
seen at Week 8 and were sustained at Week 16: MRI-PDFF (−22.9 vs −5.7%); absolute HOMA-IR (−4.4 vs 0.7); ALT (−21.9 
vs −7.2%); absolute cT1 (−69.6 vs +18.3 msec); ProC3 (−13.6 vs −3.6%); FIB-4 (−7.5 vs −1.9%). Compared with the overall 
population, reductions with AXA1125 vs PBO were more pronounced in subjects with T2D for MRI-PDFF (−31.2 vs −8.3%), 
absolute HOMA-IR (−9.2 vs −0.8), and ALT (−34.6 vs −13.9%). AXA1957 led to numerically greater reductions vs PBO in 
MRI-PDFF, ALT, cT1, and ProC3, but not HOMA-IR or FIB-4 at Weeks 8 and 16. Greater activity was observed with 
AXA1125 vs AXA1957 on MRI-PDFF, HOMA-IR, ALT, and cT1. More subjects who received AXA1125 vs PBO or 
AXA1957 achieved biomarker reduction thresholds shown to correlate with improved histologic or clinical outcomes (Table). 
AXA1125 and AXA1957 resulted in mild to moderate AEs, most commonly transient gastrointestinal AEs that resolved 
without intervention. Few subjects discontinued treatment owing to AEs. Serum lipids and body weight remained stable. 
 
Conclusion:  AXA1125 and AXA1957 were safe, well tolerated, and showed multitargeted activity on metabolic and 
fibroinflammatory pathways of NASH, with AXA1125 showing greater activity in subjects with and without T2D. AXA1125 
will be evaluated in studies for treatment of NASH in adults and pediatric populations. 
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292     DISEASE BURDEN AND NATURAL HISTORY OF PROGESSIVE FAMILIAL INTRAHEPATIC 
CHOLESTASIS: BASELINE CLINICAL CHARACTERISTICS AMONG ODEVIXIBAT-TREATED PATIENTS IN THE 
PHASE 3 PEDFIC STUDIES. Girish Gupte2, Piotr Czubkowski1, Florence Lacaille3, Alain Lachaux4, Ulrich Baumann5, 
Reha Artan6, Buket Dalgic7, Hasan Özen8, Tassos Grammatikopoulos9,10, Quanhong Ni11, Lise Kjems11, Patrick Horn11  
1Department of Gastroenterology, Hepatology, Nutritional Disorders and Pediatrics, The Children’s Memorial Health 
Institute, Warsaw, Poland; 2Liver Unit and Small Bowel Transplantation, Birmingham Women’s and Children’s NHS 
Foundation Trust, Birmingham, United Kingdom; 3Pediatric Gastroenterology-Hepatology-Nutrition Unit, Hopital 
universitaire Necker-Enfants malades, Paris, Île-de-France, France; 4Hospices Civils de Lyon, Hôpital Femme-Mère-Enfant, 
Service D’hépatogastoentérologie et Nutrition Pédiatrique, Lyon, France; 5Pediatric Gastroenterology and Hepatology, 
Hannover Medical School, Hannover, Germany; 6Akdeniz University, Antalya, Turkey; 7Department of Pediatric 
Gastroenterology, Gazi University Faculty of Medicine, Ankara, Turkey; 8Hacettepe University Faculty of Medicine, Ankara, 
Turkey; 9Institute of Liver Studies, King’s College London, London, United Kingdom; 10Pediatric Liver, GI and Nutrition 
Centre and MowatLabs, King’s College Hospital NHS Trust, London, United Kingdom; 11Albireo Pharma Inc, Boston, MA  
 
Background:  Progressive familial intrahepatic cholestasis (PFIC) is a group of rare, genetic liver diseases in children. Clinical 
characteristics of PFIC include cholestasis, fat-soluble vitamin deficiency, severe pruritus that can disrupt sleep and reduce 
quality of life (QoL), and progressive liver disease. PEDFIC 1 and PEDFIC 2 are phase 3 interventional studies of odevixibat, 
an ileal bile acid transporter inhibitor, in patients with PFIC. Characteristics of patients in these studies prior to receiving 
treatment may provide useful information on the natural history of PFIC or potential insights about disease impacts. Therefore, 
the goal of this analysis was to summarize baseline parameters in patients who participated in the PEDFIC studies. 
 
Methods:  PEDFIC 1 was a 24-week, double-blind study in children with PFIC1 or PFIC2; patients were randomized to either 
placebo, odevixibat 40 μg/kg/day, or odevixibat 120 μg/kg/day. PEDFIC 2 is an ongoing, 72-week, open-label extension study, 
where all patients receive odevixibat 120 μg/kg/day. PEDFIC 2 enrolled either patients from PEDFIC 1 or new patients with 
any type of PFIC. Prior to PEDFIC 1 and PEDFIC 2 (new patients only), eligible patients had elevated serum bile acids and 
significant pruritus at screening, while extreme elevations in certain hepatic parameters (ie, alanine aminotransferase and total 
bilirubin >10 times the upper limit of normal) were exclusionary. Here, we describe clinical signs, symptoms, and impacts 
among patients at baseline, which is defined here as the last available assessment prior to the first dose of odevixibat in a 
PEDFIC study. Baseline assessments included hepatic parameters, growth measurements, sleep characteristics, and outputs 
from 2 QoL measures: the Pediatric QoL Inventory questionnaire, which produces a total score from 4 domain scores 
(physical, emotional, social, and school functioning), and a Family Impact Module total score, composed of physical, 
emotional, social, and cognitive functioning, as well as communication, worry, daily activities, and family relationship domain 
scores. All outcomes were summarized descriptively. 
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Results:  Overall, 77 patients contributed baseline data in this analysis, and several types of PFIC were represented (PFIC1, 
n=20; PFIC2, n=51; PFIC3, n=5; MYO5B deficiency, n=1). Patients in this pooled population (mean age: 5.2 years old) had 
received a diagnosis of PFIC at an early age; baseline values for hepatic biochemical parameters are shown in the Table. 
Patients were below their age-matched peers for growth based on negative height-for-age and weight-for-age Z scores at 
baseline (Table). The largest growth deficit was observed among patients age 13 years and up (n=5), who had a mean (SD) 
baseline height Z score of –2.5 (1.4). Prior to initiating odevixibat, patients spent the majority of nights needing help falling 
asleep, needing soothing, or sleeping with their caregivers, as indicated by mean sleep parameter values at baseline (Table). 
Additionally, both patients and their families had impaired QoL at baseline (Table). QoL domains that were the most 
negatively impacted were patient emotional functioning (mean [SD] score, 48 [19]) and the families’ daily activities (40 [25]) 
and worry (39 [23]). 
 
Conclusions:  The baseline characteristics of the patient population studied here reflect the broader population of patients with 
PFIC (pediatric population, cholestasis, impaired hepatic function, impaired growth, and impact on sleep parameters). In 
addition, PFIC had a considerable impact on the QoL of patients and their caregivers. The complexity of PFIC was illustrated 
by the heterogeneity and severity of the clinical signs and symptoms in these patients. 
 

 
 
 
293     PEDIATRIC SUBJECTS WITH CIRRHOSIS ARE NOT AT A HIGHER RISK OF BLEEDING OR CLOTTING 
DUE TO A REBALANCED HEMOSTATIC SYSTEM. Chaowapong Jarasvaraparn1, Courtney Rusch2, Janis Stoll1, Sakil 
Kulkarni1  
1Pediatric, Division of Gastroenterology, Hepatology and Nutrition, Washington University in St Louis School of Medicine, St 
Louis, MO; 2Pediatric, Washington University in St Louis School of Medicine, St Louis, MO  
 
Background:  Evidence suggests that the hemostatic system is rebalanced in adults with cirrhosis and may lead to deep venous 
thrombosis or bleeding. There is accumulating evidence in adults with cirrhosis that thromboelastography (TEG) may 
supplement conventional tests of coagulation (platelet count, prothrombin time (PT) and fibrinogen level) to accurately assess 
the risk of bleeding or thrombosis. A prior pediatric publication suggested that thrombin generation assays and viscoelastic 
tests may provide better estimates of hemostasis compared to standard tests. 
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Methods:  In this single center, retrospective (2013-2020) study, we included pediatric subjects (< 20 years) who underwent a 
liver transplant (LT). We excluded subjects with acute liver failure, combined solid organ transplantations, incomplete data and 
subjects who received parenteral vitamin K or blood product transfusion in the week prior to LT. We collected demographic 
data, clinical data and laboratory data from chart reviews. Laboratory tests evaluating the hemostatic system (prothrombin 
time, partial prothrombin time, fibrinogen level, platelet counts and TEG) just prior to the start of LT were included in our 
analysis. TEG parameters analyzed included reaction time (R), kinetic time (K), alpha angle (a), and maximum amplitude 
(MA). Based on histologic analysis of the liver explant, we divided the subjects into 2 groups. Subjects with METAVIR 
fibrosis grade 3 or 4 were included in “cirrhosis” group, while those with grade 0, 1 and 2 were included in “non-cirrhosis” 
group. P value less than 0.05 was considered significant. 
 
Results:  We included 93 patients in this study, 35 patients (37.6%) in non-cirrhosis group and 58 patients (62.4%) in 
“cirrhosis” group. The median (IQR) age at the time of LT was 1.75 (0.8-9.9) years. Biliary atresia was the most common 
indication for LT (43%). The incidences of deep venous thrombosis and bleeding episodes prior to LT were not significantly 
different between non cirrhosis and cirrhosis groups. The proportion of subjects with high R time (p=0.51), low alpha angle (p= 
0.33), high K time (p=0.07) and lower MA (p=0.09) were comparable between the groups. PT (p<0.001) and International 
Normalized Ratio or INR (p<0.001) were significantly higher in the cirrhosis group, while platelet counts were significantly 
lower (p<0.001) in the cirrhosis group. However, we did not find any significant differences in values of R time (p=0.9), K 
time (p=0.37), alpha angle (p=0.35), MA (p=0.45) and fibrinogen levels (p=0.46) between groups. There was no difference in 
the intraoperative blood loss or requirement of blood products during and after LT surgery between groups. The cirrhotic group 
did not have a higher incidence of bleeding or clotting events in the 30 day post-LT period compared to non-cirrhotic group 
(Table). Within the cirrhosis group, we did find a correlation between MELD/PELD score and perioperative PRBC in ml/kg 
(p=0.03) and platelet transfusion in ml/kg (p=0.004) requirement, but not with intra-operative blood loss (p=0.75). Fibrinogen 
level showed significant correlation with k-time, alpha angle and MA. Similarly, platelet count showed significant correlation 
with MA and alpha angle. We did not find any correlation between PT, INR, PTT, fibrinogen level or any of TEG parameters 
with operative blood loss or perioperative blood product requirement. 
 
Conclusions:  Pediatric subjects with cirrhosis are not at a higher risk of bleeding or clotting before, during or after LT 
compared to non-cirrhotic subjects. The hemostatic system in pediatric cirrhotic subjects when analyzed by TEG parameters, 
but not by conventional tests is similar to non-cirrhotic subjects. TEG does reflect the abnormalities in clot formation related to 
fibrinogen level and platelet count in cirrhotic subjects. However, it does not reliably reflect operative blood loss and 
perioperative product requirement.   
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295     DOES EXERCISE CAUSE ACUTE LIVER INJURY IN FONTAN PATIENTS: A PROSPECTIVE STUDY. Alexis 
Gumm1, Salil Ginde2, George Hoffman3, Melodee Liegl4, Pippa Simpson4, Nghia Vo5, Grzegorz Telega1, Bernadette Vitola1, 
Ankur Chugh1  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Medical College of Wisconsin, Milwaukee, WI; 2Pediatric 
Cardiology, Medical College of Wisconsin, Milwaukee, WI; 3Anesthesiology, Medical College of Wisconsin, Milwaukee, WI; 
4Pediatrics, Medical College of Wisconsin, Milwaukee, WI; 5Radiology, Medical College of Wisconsin, Milwaukee, WI  
 
Background:  Single ventricle congenital heart disease requires multiple palliative cardiac operations culminating with the 
Fontan procedure, which re-directs deoxygenated, systemic venous blood flow, passively into the lungs. Although survival has 
improved for this population, this circulation leads to downstream congestion of the liver and Fontan-associated liver disease 
(FALD), whose etiopathogenesis is not completely understood, but can result in liver fibrosis, nodules and chronic failure. 
Exercise is recommended for cardiovascular health in Fontan patients, but may exacerbate FALD via acute liver injury from 
abrupt elevations in central venous pressure. The aim of the study was to assess if acute liver injury was occurring in Fontan 
patients directly as a result of high-intensity exercise. 
 
Methods:  Ten patients, ages 10-40 years of age, status-post Fontan procedure were enrolled in the prospective pilot study. 
During routine cardiopulmonary exercise testing, patients had near-infrared spectroscopy (NIRS) to measure oxygen saturation 
to multiple organs including the liver, and underwent pre- and post-exercise testing with pre- and post- liver ultrasound 
elastography, laboratory markers, and cytokines to assess for liver injury. 
 
Results:   Compared to cerebral NIRS, the hepatic and renal beds showed the greatest decrease in oxygenation during exercise, 
with the hepatic bed showing the greatest change and slowest recovery. Nine patients had normal systolic function and 1 
patient had decreased function with ejection fraction (EF) < 40%. There was no clinically significant change in shear wave  
velocity, except in the patient with EF<40%, where it rose by 52%. There was a clinically insignificant increase in ALT and 
GGT after exercise. Cytokines associated with liver fibrosis secondary to FALD, such as PDGF and TGF-beta-1,2,3, did not 
trend in a particular direction, except in the patient with an EF <40%, where they all increased significantly. Eleven other 
cytokines associated with liver injury did increase significantly in all ten patients. 
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Conclusion:  The NIRS data suggests that the liver is vulnerable to reduced oxygen delivery during exercise and does not 
recover as quickly as other organs. This pattern was shown in all patients, including those with preserved EF. Liver 
elastography does not show worsening stiffness after exercise in patients with an ejection fraction >40%. This study did not 
find consistent biochemical evidence of acute liver injury for patients with an EF >40%. Further studies are needed to better 
understand the impact of higher intensity exercise on liver injury and FALD, specifically in Fontan patients with decreased 
systolic function. 
 

 
 
 

 
 
 
296     THE IMPACT OF THE COVID-19 PANDEMIC ON CAREGIVERS OF PEDIATRIC LIVER TRANSPLANT 
RECIPIENTS: A PILOT SURVEY. Caroline Qin1, Douglas Mogul1, Rotem Miloh2, Roy Miloh2, Jennifer Garcia2, Sara 
Kathryn Smith2, Tamir Miloh2  
1Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Department of Pediatrics, The Johns Hopkins Hospital, 

JPGN 73, Supplement 1, November 2021 S201

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



Baltimore, MD; 2Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Department of Pediatrics, University of 
Miami Health System, Miami, FL  
 
Background:  The coronavirus disease 2019 (COVID-19) pandemic has greatly affected pediatric patients and their caregivers. 
Immunosuppressed patients, such as pediatric liver transplant (LT) recipients, face unique challenges. The objective of this 
study was to describe the psychosocial impact of the COVID-19 pandemic on caregivers of young children and adolescents 
who received LT and assess their views on vaccinations. 
 
Methods:  A cross-sectional analysis was conducted using an anonymous survey composed of a validated 4 question anxiety 
questionnaire, closed yes/no questions, and Likert scale questions. The survey was distributed electronically from March-May 
2021 through social media and in-person at Jackson Hospital Miami to caregivers of pediatric LT recipients. 
 
Results:  A total of 28 surveys were returned. The majority (76%) of caregivers endorsed feeling anxious about the COVID-19 
pandemic with most reporting high (average score of 4/5) stress associated with their child being immunosuppressed. 55% of 
respondents additionally believed that their child felt anxious, and approximately one-third of caregivers reported increased 
domestic tension. Less than 20% of caregivers believed that the COVID-19 pandemic changed their child’s blood work 
schedule or healthcare. Most (78%) respondents used telehealth during the pandemic and endorsed high (average score of 4/5) 
satisfaction, but only half selected that they wanted to continue to use telehealth in the future. Exposure to sick contacts was 
minimal, with 11% having a household member fall ill and 25% having to quarantine because of exposure. While a majority of 
caregivers expressed high trust in their child’s medical team to use precautions (93%), knowledge of COVID-19 symptoms 
(100%), willingness to bring their child for testing if symptomatic (100%), and high adherence with masking and quarantining 
precautions (100%), 54% of caregivers reported that they do not intend to get the COVID-19 vaccine for their child after 
approval. 
 
Conclusion:  Our pilot results demonstrate that caregivers of pediatric LT recipients feel concerned about COVID-19, the 
majority were compliant with precautions and have not had their child’s healthcare impacted. However, high vaccine hesitancy 
was also reported, highlighting the need for education on vaccine utility and safety in the immunosuppressed patient 
population. 
 
 
297     MARALIXIBAT TREATMENT RESPONSE IS ASSOCIATED WITH IMPROVED HEALTH-RELATED 
QUALITY OF LIFE IN PATIENTS WITH BSEP DEFICIENCY. Kathleen Loomes1, Andrea Goldstein2, Robin Howard2, 
Will Garner2, Jessica Marden3, Emma Billmyer3, Annika Anderson3, Richard Thompson4  
1Department of Pediatrics, Division of Gastroenterology, Hepatology and Nutrition, Perelman School of Medicine, University 
of Pennsylvania and Children's Hospital of Philadelphia, Philadelphia, PA; 2Mirum Pharmaceuticals, Foster City, CA; 
3Analysis Group Inc, Boston, MA; 4Institute of Liver Studies, King's College London, London, London, United Kingdom  
Background:   Bile salt export pump (BSEP) deficiency is the most common genetic cause of progressive familial intrahepatic 
cholestasis (PFIC). Common manifestations include jaundice, pruritus, failure to thrive, and progressive liver disease. The 
disease negatively impacts patients’ health-related quality of life (HRQoL). Currently, there are no approved drug therapies for 
pediatric cholestasis. Maralixibat (MRX) is a novel, oral, minimally-absorbed inhibitor of the apical sodium-dependent bile 
acid transporter (ASBT) under evaluation for the treatment of cholestatic liver disease. This study assessed the impact of MRX 
treatment response on HRQoL among patients with BSEP deficiency. 
 
Methods:  This retrospective analysis included data from a subset of patients with BSEP deficiency included in the INDIGO 
Phase 2 open-label trial of MRX in children with PFIC. Pruritus was measured using a validated caregiver-reported Itch 
Reported Outcome (ItchRO) severity assessment tool (0 = none to 4 = very severe). MRX treatment response was defined a 
priori as a >70% decrease from baseline, or normalization, in serum bile acid (sBA) and >1-point reduction in ItchRO score at 
week 48. HRQoL was assessed using the Pediatric Quality of Life Inventory Generic Core (PedsQL; 0-100 scale, 100 = best 
quality of life), Family Impact (FI), and Multidimensional Fatigue (MF) scale scores, and were collected via caregiver. The 
minimal clinically important difference (MCID) for the HRQoL assessments is 5 points. A subset of individual items from the 
HRQoL scales were also independently selected for assessment in relation to treatment response and each item’s relevance to 
BSEP deficiency. HRQoL scores and selected items were assessed at baseline and week 48 and stratified by treatment response  
status. P-values were calculated using t-test or ANOVA. Multivariate linear regression models were used to assess the  
relationship between the mean change from baseline in HRQoL score and indicators for treatment response, adjusting for 
baseline HRQoL. Adjustment for additional baseline covariates was also explored. 
 
Results:  A total of 22 patients with BSEP deficiency were included in the analysis. At baseline, mean ± SD age was 4.7 ± 3.4 
years, sBA 359.18 ± 148.76 µmol/L, ItchRO score of 2.20 ± 0.86, PedsQL score of 64.34 ± 13.54, FI score of 61.22 ± 15.75, 
MF score of 60.87 ± 22.78, 31.8% were male, mean ± SD height and weight Z-scores were -1.2 ± 1.0 and -0.6 ± 0.9, 
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respectively. At 48 weeks, 6 patients had achieved a treatment response; one patient’s week 48 sBA response status was 
unknown and was therefore excluded. In general, baseline HRQoL was lower among responders than non-responders. 
Responders experienced a greater change from baseline to week 48 across all HRQoL measures compared with non-responders 
(Table). Multivariate regression analyses found that sBA treatment response at week 48 was associated with a clinically 
meaningful improvement in HRQoL from baseline to week 48. Controlling for baseline PedsQL score, sBA responders’ scores 
increased by a mean of 17 points over the 48 weeks compared with non-responders (p =0.012). Similarly, for the MF scale, 
responders’ scores increased by an average of 22 points compared with non-responders (p=0.037). Smaller and non-statistically 
significant differences were observed for the FI score. Five of the ten individual HRQoL items, pre-selected for clinical 
relevance, largely related to sleep and fatigue, demonstrated significant changes from baseline to week 48 in sBA responders 
compared with non-responders: feeling tired during the day (p=0.032), worried about how my child’s illness is affecting other 
family members (p=0.004), difficulty sleeping through the night (p=0.002), feeling tired when he/she wakes up in the morning 
(p=0.005), and taking a lot of naps (p=0.004). 
 
Conclusions:  MRX treatment response at week 48 in patients with BSEP deficiency, as measured by sBA and pruritus, is 
associated with statistically significant and clinically meaningful improvement in health-related quality of life across multiple 
dimensions. 
 

 
 
301     IMMUNOGLOBULIN MONOTHERAPY AND COMBINATION THERAPY (IMMUNOGLOBULIN AND 
EXCHANGE TRANSFUSION) ARE EQUALLY EFFECTIVE AMONG PATIENTS WITH GESTATIONAL 
ALLOIMMUNE LIVER DISEASE. Jasmine Khatana1,2, Raja Damayanthi Murali1,2, Aravind Thavamani2,3, Maricruz 
Crespo3,2, Senthilkumar Sankararaman3,2  
1Pediatrics, MetroHealth Medical Center, Cleveland, OH; 2Case Western Reserve University, Cleveland, OH; 3UH Rainbow 
Babies and Children's Hospital, Cleveland, OH  
 
Introduction:  Gestational alloimmune liver disease (GALD) is a rare materno-fetal alloimmune disorder characterized by 
antibodies directed towards the fetal or neonatal liver and often presents with liver failure in the neonatal period. Various 
studies have evaluated different treatment modalities such as exchange transfusion (ET) or intravenous immunoglobulin (IVIG) 
or a combination of both to evaluate outcomes such as mortality or liver transplant-free survival. These studies are often 
limited by small sample sizes. 
 
Methods:  We analyzed the Pediatric Health Information System (PHIS) and included all patients with an ICD-10 diagnostic 
code of GALD between 2016 and 2020. Based on the treatment, the cohort was classified into two groups, 1) IVIG group and 
2) Combined group who received both IVIG and ET. The primary outcome variable was mortality and the secondary outcome 
variable was liver transplant-free survival. We also evaluated demographics, treatment details, health care expenditure and 
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concomitant presence of acute liver failure. Fisher Exact test was used to compare categorical variables and Mann-Whitney U 
test for comparing continuous variables. Multivariable logistic regression analysis was constructed to analyze the effect of 
treatment modality over mortality and outcome variables. 
 
Results:  During the 5-year study period, we analyzed a total of 46 patients with GALD, of which 34 received only IVIG and 
12 received both IVIG and ET. GALD had an overall male predominance (M:F=7:3), the majority of patients were Caucasians 
(54%) and had public insurance (65%) (Table 1). The overall mortality rate was 30% (14/46) in the study population. The 
overall prevalence of neonatal liver failure was 50% (23/46) and 11% of patients underwent liver transplantation. There was no 
significant difference in mortality or need for liver transplant between the groups. Multivariable logistic regression analysis did 
not reveal any increased risk of mortality in the IVIG group compared to the combined group (adjusted OR-1.3; 95% CI: 0.65 
to 3.87; P=0.88) and similarly, no significant difference was noted for transplant-free survival between the groups (adjusted OR 
– 1.1; 95% CI: 0.47 to 2.30; P=0.56). 
 
Conclusions:  The overall risk of mortality and liver transplant-free survival is similar between infants treated with IVIG 
compared to those who received both IVIG and ET. 
 

 
 
303     EFFICACY AND SAFETY OF ODEVIXIBAT IN CHILDREN WITH PROGRESSIVE FAMILIAL 
INTRAHEPATIC CHOLESTASIS WITH PRIOR EXTERNAL BILIARY DIVERSION. Binita Kamath1,4, Richard 
Thompson2, Quanhong Ni3, Lise Kjems3, Patrick Horn3  
1The Hospital for Sick Children, Toronto, ON, Canada; 2Institute of Liver Studies, King's College London, London, London, 
United Kingdom; 3Albireo Pharma Inc, Boston, MA; 4University of Toronto, Toronto, ON, Canada  
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Background:   Progressive familial intrahepatic cholestasis (PFIC) is a group of pediatric cholestatic liver diseases 
characterized by disruption of bile production and transport. One surgical treatment option for patients with PFIC is partial 
external biliary diversion (PEBD), which can be used to reduce bile acid levels in patients with medically refractory pruritus. 
However, PEBD is not successful in all patients. Odevixibat, an ileal bile acid transporter inhibitor, is in development for the 
treatment of cholestatic liver diseases. In the phase 3 PEDFIC 1 and PEDFIC 2 studies, odevixibat treatment reduced serum 
bile acids (sBAs) and improved pruritus in patients with PFIC. This post hoc subgroup analysis evaluated the safety and 
efficacy of odevixibat in patients enrolled in the PEDFIC studies who had PEBD surgery prior to study entry. 
 
Methods:  In the double-blind PEDFIC 1 study, children with PFIC1 or PFIC2 were randomized to placebo or 40 or 120 
µg/kg/day odevixibat for 24 weeks. In PEDFIC 2, an ongoing, open-label extension study, patients from PEDFIC 1 or newly 
enrolled patients with any PFIC subtype receive odevixibat 120 µg/kg/day. In both PEDFIC 1 and PEDFIC 2, eligible patients 
had elevated sBAs and significant pruritus at screening. This post hoc analysis includes patient data to a cutoff date of 
December 4, 2020. Changes over time in sBA levels and observer-reported pruritus (range: 0–4; higher scores indicate worse 
symptoms), sleep parameters, and quality of life (QoL; assessed with the Pediatric Quality of Life Inventory [PedsQL]) were 
evaluated in the subgroup of patients from PEDFIC 1 and/or PEDFIC 2 with a medical history of PEBD surgery performed 
prior to study enrollment. 
 
Results:  A total of 10 patients with prior PEBD surgery (median [range] age, 8 [3.5−12 years) were enrolled (Table). All 
patients had elevated sBAs and pruritus scores prior to the first dose of odevixibat, indicating that prior PEBD surgery was 
unsuccessful or only partially successful. In 9 patients, the approximate mean time from PFIC diagnosis to surgery was 1 year; 
the other patient underwent surgery approximately 2 years before receiving a diagnosis. Of these 10 patients, 8 enrolled in 
PEDFIC 1 and continued into PEDFIC 2, and 2 additional patients were newly enrolled in PEDFIC 2. With odevixibat 
treatment, 7 patients had reductions in pruritus score and 4 met criteria for pruritus response (ie, ≥1-point drop in pruritus 
score). Overall, 5 patients had reductions in sBA levels; 1 patient, who also met pruritus response criteria, met criteria for sBA 
response (ie, sBAs reduced by ≥70% or levels ≤70 μmol/L) at last assessment (Table). Of the 9 patients with post-baseline 
QoL assessments, 6 had improved observer-reported PedsQL total scores, including all 4 pruritus and/or sBA responders. The 
4 pruritus and/or sBA responders also had reductions from baseline to last assessment in percentage of days with bleeding 
associated with scratching, needing soothing or help falling asleep, and sleeping with caregivers. Treatment-emergent adverse 
events (TEAEs) were observed in 9 (90%) patients in the subgroup of patients with prior PEBD; all TEAEs were mild to 
moderate in severity, and no patients discontinued due to a TEAE. As of the data cutoff, 9 of the 10 patients were continuing in 
the study; 1 patient discontinued with a reason of “other” (due to lack of treatment effect). 
 
Conclusion:  Improvements were observed in sBA levels, pruritus, QoL, and sleep parameters in some patients enrolled in the 
PEDFIC 1 and PEDFIC 2 studies who had prior PEBD surgery. These improvements were observed despite elevated sBAs and 
pruritus in these patients at baseline, suggesting that some patients with poor response to PEBD could potentially respond to 
odevixibat treatment. Odevixibat was generally well tolerated in these patients. 
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304     PRURITUS INTENSITY IS ASSOCIATED WITH CHOLESTASIS BIOMARKERS AND QUALITY OF LIFE 
MEASURES AFTER MARALIXIBAT TREATMENT IN CHILDREN WITH ALAGILLE SYNDROME. Emmanuel 
Gonzales2, Pamela Vig3, Ed Tucker3, Will Garner3, Thomas Jaecklin4, Emmanuel Jacquemin2, Binita Kamath1  
1Gastroenterology, Hepatology & Nutrient, The Hospital for Sick Children, Toronto, ON, Canada; 2Hépatologie Pédiatrique, 
Hôpital Bicêtre, AP-HP, Université Paris-Sud - Paris-Saclay, Paris, France; 3Research and Development, Mirum 
Pharmaceuticals, Foster City, CA; 4Research and Development, Mirum Pharmaceuticals, Basel, Switzerland  
 
Background: Elevated serum bile acids (sBA) are a hallmark of Alagille syndrome (ALGS) and are associated with persistent 
debilitating pruritus, which can lead to skin excoriations and chronic sleep disturbance. Maralixibat (MRX), an apical sodium-
dependent bile acid transport inhibitor, reduces sBA via interruption of the enterohepatic circulation. We describe multiple 
parameters associated with pruritus: bile acids, autotaxin (ATX), Clinician Scratch Scale (CSS) score, and Pediatric Quality of 
Life Inventory (PedsQL) in the ICONIC study. 
 
Methods: ICONIC is a long-term Phase 2 study with MRX with an initial placebo-controlled randomized withdrawal period in 
patients with ALGS. Analyses were restricted to data collected during the first 48 weeks (W48). Total and subspecies of sBA, 
ATX, PedsQL, CSS score, and pruritus intensity were collected at Baseline (BL) and during the study. Pruritus intensity was 
reported using the validated Itch Reported Outcome Observer (ItchRO[Obs]) tool (0=none to 4=very severe; 1.0-point change 
is considered clinically meaningful). Spearman’s rank correlation coefficient was utilized to assess pruritus associations after 
48 weeks. 
 
Results:  31 patients enrolled with 28 evaluated at W48; BL mean (standard error) age 5 (0.8) years, sBA 283 (37.8) μmol/L, 
mean ItchRO(Obs) score 2.9 (0.10) points. At W48, statistically significant associations were identified with ItchRO(Obs): 
CSS score (r=0.64; p=0.0003), sBA (r=0.49; p=0.0086), ATX (r=0.45; p=0.0153), PedsQL Family Impact Module (r=–0.38; 
p=0.0496). Subspecies of sBA were associated with pruritus: taurocholic acid (TCA; r=0.60; p=0.0007), glycocholic acid 
(GCA; r=0.53; p=0.0037), previously reported as associated with pruritus improvement in MRX-treated patients with 
progressive familial intrahepatic cholestasis. Changes from BL to W48 in ItchRO(Obs) and PedsQL Fatigue Scale were also 
correlated (r=–0.55; p=0.0075). sBA reductions were associated with greater reductions in ItchRO(Obs): reductions of at least 
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50%, 60%, 70%, 80%, and 90% had associated ItchRO(Obs) reductions of –1.9, –2.1, –2.3, –2.8, and –2.7. One subject 
normalized with ItchRO(Obs) reduction of –3.5. 
 
Conclusions:  To conclude, pruritus, as measured by CSS score and ItchRO(Obs), was significantly correlated with markers of 
cholestasis at 48 weeks of MRX treatment including sBA, ATX, specific PedsQL measures and sBA subspecies. Further work 
on sBA subspecies is warranted to understand mechanisms of cholestatic pruritus and the positive treatment effects of MRX. 
 
 
305     RESPONSE TO TREATMENT WITH MARALIXIBAT IN ALAGILLE SYNDROME IS ASSOCIATED WITH 
IMPROVED HEALTH-RELATED QUALITY OF LIFE. Binita Kamath1, Andrea Goldstein4, Robin Howard4, Will Garner4, 
Jessica Marden2, Emma Billmyer2, Annika Anderson2, Emmanuel Jacquemin3, Emmanuel Gonzales3  
1Division of Gastroenterology, Hepatology and Nutrition, University of Toronto, Toronto, ON, Canada; 2Analysis Group, Inc., 
Boston, MA; 3Pediatric Hepatology and Pediatric Liver Transplantation Unit, Bicêtre Hospital, AP-HP Paris-Sud University, 
Le Kremlin-Bicêtre, Paris, France; 4Mirum Pharmaceuticals, Foster City, CA  
 
Background: Alagille syndrome (ALGS) is a rare cholestatic liver disease associated with high disease burden and diminished 
health-related quality of life (HRQoL) due to pruritus, failure to thrive and xanthomas. There are no approved drug therapies 
for ALGS. Maralixibat (MRX), an oral minimally-absorbed inhibitor of the apical sodium-dependent bile acid transporter, has 
been evaluated for the treatment of cholestatic pruritus in children with ALGS. This study assessed the impact of MRX 
treatment response on changes in HRQoL among patients with ALGS. 
 
Methods: This was a retrospective analysis of 48-week data from the Phase 2 ICONIC trial, a study with a 4-week double-
blind, placebo-controlled, randomized drug withdrawal period in patients with ALGS. Patients had moderate to severe pruritus 
as measured using a validated caregiver-reported Itch Reported Outcome (ItchRO) severity assessment tool (0 = none to 4 = 
very severe). Clinically meaningful pruritus response was defined as a ≥1 point reduction in the ItchRO, from baseline to week 
48. HRQoL was assessed using the Pediatric Quality of Life Inventory Generic Core (PedsQL; 0 - 100 scale, 100 = best quality 
of life), Family Impact (FI), and Multidimensional Fatigue (MF) scale scores, and were collected via caregiver. The minimal 
clinically important difference (MCID) for the HRQoL assessments is 5 points. A subset of individual items from the HRQoL 
scales were also independently selected for assessment with treatment response. HRQoL scores and selected items were 
assessed at baseline and week 48 and stratified by treatment response status. P-values were calculated using t-tests or 
ANOVAs. Multivariate linear regression models were used to assess the relationship between the mean change from baseline 
in HRQoL score (dependent variable) and an indicator for treatment response (independent variable), adjusting for baseline 
HRQoL. Adjustment for additional baseline covariates was also explored for the following variables: age, gender, bilirubin, 
rifampicin use, height z-score, weight z-score, ItchRO, and serum bile acid. 
 
Results: A total of 27 patients with ALGS were included with a mean ± SD baseline age of 5.7 ± 4.3 years, ItchRO score of 
2.90 ± 0.56, PedsQL score of 59.40 ± 16.97, FI score of 55.14 ± 18.61, MF score of 50.95 ± 23.08, and 67% were male. 
Baseline patient characteristics, including HRQoL and pruritus scores, were similar among responders and non-responders. At 
week 48, 20 (74%) patients had achieved ItchRO treatment response. Responders had greater mean HRQoL scores than non-
responders (Table). In addition, responders experienced a greater mean increase in HRQoL from baseline to week 48 compared 
with non-responders (Table). The multivariate regression analysis demonstrated that compared with baseline, ItchRO treatment 
response was associated with a clinically meaningful improvement in HRQoL at week 48. Results were strongest for the FI 
score. Controlling for baseline FI score, responders’ scores increased an average of 17 points over the 48 weeks (p<0.05), 
compared with non-responders. Smaller and non-statistically significant point estimates were observed for the PedsQL and MF 
scores. Of the 19 HRQoL items selected for individual analysis, six sleep-related items saw significantly larger changes from 
baseline to week 48 in responders compared with non-responders: trouble sleeping (p=0.001), feeling tired (p=0.030), sleeping 
a lot (p=0.014), difficulty sleeping through the night (p=0.003), feeling tired upon waking (p<0.001), and taking a lot of naps 
(p=0.020). 
 
Conclusions: These data demonstrate that MRX pruritus response at week 48 is associated with a statistically significant and 
clinically meaningful improvement in patients’ HRQoL across multiple dimensions. This analysis on pruritus, and its 
association with sleep disturbance and fatigue, warrants further exploration. 
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306     EARLY PREDICTORS OF UNFAVORABLE OUTCOME IN PROGRESSIVE CHOLESTASIS OF 
NORTHWESTERN QUEBEC. Leticia Khendek, Candice Diaz, Eric Drouin, Fernando Alvarez, Michel Lallier, Massimiliano 
Paganelli  
Division of Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, Centre Hospitalier Universitaire Sainte-
Justine, Montreal, QC, Canada  
 
Background:  The Cree-Ojibway First Nations of Northwestern Quebec have been the only found to date to present a disease 
historically named North American Indian Childhood Cirrhosis (NAIC, MIM 604901). Only 36 patients have been described. 
NAIC presents with transient neonatal jaundice and progresses to biliary cirrhosis often requiring liver transplantation (LT). 
With this study, we aimed to identify early biochemical factors in NAIC that might suggest a more severe course of disease and 
progression to end-stage liver disease during childhood. 
 
Methods:  The records of all NAIC patients diagnosed between 2000-2020 were reviewed (n=14). Subjects were grouped 
according to if they had been listed for LT (n=7) or not (No_LT, n=7). Laboratory data (alanine aminotransferase, ALT; total 
bilirubin, TB) were followed over time. Bone mineral density (BMD) of the lumbar spine (Z-scores) and number of fractures 
were compared between NAIC groups and with cohorts with biliary atresia (BA, n=24) and Alagille syndrome (AS, n=11). 
 
Results:  Average age at presentation was 2.1 months (IQR 1-16.9 months) and average age at transplant was 8.6±1.7 years. 
Over the first 6 months from presentation, ALT levels increased in the LT group but not in the No_LT group (128.3±52.5 vs -
20.6±46.7 IU/L, p=0.073) with a difference that was more marked (27.6-fold) over the first 12 months (201.2±90.3 vs -
7.3±56.5 IU/L, p=0.039). TB levels decreased more importantly (2.8-fold) over the first 6 months in the LT group (-63.8±16.9 
vs -22.7±11.4 µmol/L, p=0.048), but results did not reach statistical difference over 12 months. The ratio of the variation 
ALT/TB levels from presentation to 6 months was significantly greater for the LT group (13.6±3.1 vs -2.4±3.5, p=0.005). Only 
patients in the LT group experienced fractures (n=3) and this group had lower BMD (-2.1±0.60 vs. -1.1±0.67, p=ns). Overall, 
NAIC patients had lower BMD (-1.66±0.45) than those with AS (0.65±0.81, p=0.003) or BA (-0.94±0.38, p=ns) and had a 
higher prevalence of fractures (21.4% vs. 12.5% for BA and 18.2% for AS patients). 
 
Conclusion:  Increase of ALT levels, decrease of TB levels and increase of ALT/TB ratio over the first 6-12 months from 
presentation may be used to guide clinical management in NAIC patients. BMD and fractures should be closely monitored in 
this population and adherence to vitamin D supplementation regularly verified. Lastly, as the term NAIC is outdated we 
suggest renaming the disease Progressive Cholestasis of Northwestern Quebec. 
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307     PILOT STUDY OF TRANSIENT ELASTOGRAPHY FOR SCREENING IN CHILDREN WITH CYSTIC KIDNEY 
DISEASES. Annalise Jacobs1, Sasha Kapil2, Wendy Morlan3, Sushil Gupta4, Jean Molleston3  
1Pediatrics, Indiana University School of Medicine, Indianapolis, IN; 2Internal Medicine-Pediatrics, Indiana University School 
of Medicine, Indianapolis, IN; 3Pediatric Gastroenterology, Indiana University School of Medicine, Indianapolis, IN; 
4Pediatric Nephrology, Indiana University School of Medicine, Indianapolis, IN  
 
Background:  Congenital Hepatic Fibrosis (CHF) is a portobiliary anomaly with multiple associations, including cystic kidney 
diseases. CHF is ubiquitous within the Autosomal Recessive Polycystic Kidney Disease (ARPKD) population and can result in 
portal hypertension. CHF is not classically associated with other PKD. However, there are reports of hepatic fibrosis in patients 
with Autosomal Dominant Polycystic Kidney Disease (ADPKD). Prevalence of liver fibrosis in ADPKD is not well 
characterized given the rarity of this clinical phenotype. In other related diseases, such as nephronophthisis, the progression of 
associated fibrosis over time has not been described. Fibroscan (Echosens, Paris, France) is a non-invasive vibration controlled 
transient elastography (VCTE) tool that measures elasticity of the liver, which may be altered by pathologic processes such as 
fibrosis. 
 
Objective:  To use VCTE to determine the baseline liver stiffness measurement (LSM) in pediatric ARPKD, ADPKD, 
nephronophthisis, and other cystic kidney disease populations and compare to reported normal values. 
 
Methods:  A single-center cohort study of children with PKD was completed. ICD 10 codes were used to identify subjects 
within our practice. Retrospective chart review provided demographic and clinical information. VCTE was obtained to 
evaluate LSM (kPa) at time of enrollment. Data was compared to published mean values for LSM. Paired t test was conducted 
to compare mean LSM to published means for age. 
 
Results:  Baseline data on 9 patients with cystic kidney diseases (CKD) was collected: 1(11.1%) ARPKD, 4 (44%) ADPKD, 1 
(11.1%) nephronophthisis, 2 (22%) other CKD, and 1 (11.1%) unknown CKD. Mean age was 12.9 years. 33% of enrolled 
patients were female and 66% were male. Mean (range 3.3-8kPa) liver stiffness in the ADPKD patients was 5.55 kPa. Mean 
LSMs were not statistically elevated compared to published normals for age. However, 3 subjects with ARPKD (32.7 kPa), 
ADPKD (8 kPa), and nephronophthisis (75 kPa) had a LSM greater than 2 standard deviations above the mean. 
 
Conclusion:  Data on liver stiffness in the spectrum of PKD is rare. Although this study population as a whole did not have 
elevated LSM, there were three identified patients with ARPKD, ADPKD, and nephronophthisis with increased LSM 
compared to normals for age. LSM may evolve over the course of our four-year study in some of these subjects. Progression of 
liver fibrosis over time in ADPKD and nephronophthisis has not been quantified in the literature. We plan to obtain 
longitudinal data on patients with PKD diseases to provide important insight into the association between cystic kidney 
diseases and liver stiffness as well as the role of VCTE within this population. 
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INFLAMMATORY BOWEL DISEASE 
 
311     RACIAL DIFFERENCES IN PEDIATRIC INFLAMMATORY BOWEL DISEASE: A COMPARATIVE 
ANALYSIS BETWEEN SOUTH ASIAN AND CAUCASIAN PATIENTS. Michael Joseph1, Alka Goyal2  
1Pediatrics, Lucile Salter Packard Children's Hospital at Stanford, Palo Alto, CA; 2Pediatric Gastroenterology, Lucile Salter 
Packard Children's Hospital at Stanford, Palo Alto, CA  
 
Background:  Inflammatory bowel disease (IBD) incidence in North America is approximately 10 per 100,000 children. Most 
of the research on pediatric inflammatory bowel disease has primarily utilized Caucasian patients. Several minority groups, 
including South Asian (SA) patients, have seen a rise in prevalence of IBD. Our study focuses on evaluating differences in 
disease phenotype and treatment outcomes for South Asian patients compared to Caucasian patients. 
 
Aim:  Our primary aim was to compare clinical phenotypes of South Asian and Caucasian IBD patients in our single center to 
determine whether there are differences in disease severity, perianal disease or surgical intervention rates. 
 
Methods:  A retrospective single center study was completed utilizing chart review. All SA patients were diagnosed with IBD 
<18 years of age based on ICD-9/10 coding. Caucasian IBD patients were matched on age and year of diagnosis. Demographic 
information included: Age of onset, gender, insurance, BMI and family history. Disease classification data collected were: 
disease type, Paris classification, perianal disease, surgery, medication use, labs at presentation and last clinic visit. Activity 
index scores used were Pediatric Crohn’s Disease Activity Index (PCDAI) and Pediatric Ulcerative Colitis Activity Index 
(PUCAI) at presentation and most recent clinic visit. Statistical analysis was done using Microsoft Excel. 
 
Results:  65 SA patients were identified in our center with 1:1 matched Caucasian IBD patients. In our SA cohort, 58% were 
male and 42% were female. Our Caucasian cohort consisted of 50% male and 50% female. Average age at diagnosis for S 
Asian patients was 10.9 and for our Caucasian patients it was 10.1. South Asian UC patients did have a higher rate of pancolitis 
(E4) compared to White patients with UC. In terms of disease severity, average PCDAI and PUCAI scores at diagnosis and last 
clinic visit had no statistical difference between the two cohorts. Differences in medication use was also investigated in our 
study, including 5-ASA, thiopurines, Methotrexate and anti-TNF inhibitors. There was a significant difference in the use of 
thiopurines between the South Asian and Caucasian cohort, with Caucasian patients having a higher rate of thiopurine therapy. 
All other medications had similar rates of use between the two cohorts. 
 
Conclusions:  This is the first study to compare pediatric IBD outcomes between South Asian and Caucasian patients. We 
noted an higher incidence of pancolitis with UC and overall lower usage of thiopurines in South Asian compared to Caucasian 
patients. Future research should utilize nationwide data to investigate this question further. 
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Table 1: Comparison of Demographics and Disease Outcomes between South Asian and Caucasian Patients 
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317     IMPACT OF TELEHEALTH ON ACCESS TO AND DELIVERY OF PEDIATRIC INFLAMMATORY BOWEL 
DISEASE CARE. Hilary Michel1,2, Tyler Gorham3, Jennifer Lee1,2, Swan Bee Liu3, Molly Wright5, Ross Maltz1,2,5, Jennifer 
Dotson1,2,4  
1Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Nationwide Children's Hospital, Columbus, OH; 
2Department of Pediatrics, The Ohio State University College of Medicine, Columbus, OH; 3The Abigail Wexner Research 
Institute, Nationwide Children's Hospital, Columbus, OH; 4Center for Innovation in Pediatric Practice, The Research Institute, 
Nationwide Children's Hospital, Columbus, OH; 5The Center for Microbial Pathogenesis, The Research Institute, Nationwide 
Children's Hospital, Columbus, OH  
Background: Outpatient pediatric inflammatory bowel disease (IBD) care shifted rapidly from in-person to telemedicine as a 
result of the coronavirus disease (COVID-19) pandemic. Telemedicine is touted as a way to increase access to care, but its 
effects on delivery of and access to outpatient pediatric IBD are are unknown. 
 
Methods: Data from in-person ambulatory office visits and telemedicine encounters for IBD care at a single pediatric center 
between April 2019 and December 2020 for patients with IBD were retrospectively extracted. Patient-level data included age, 
diagnosis, race/ethnicity, medications, and home ZIP code; encounter-level data included visit type, duration, and orders 
placed. Outcomes of interest were compared between in-person and telemedicine visits, and across 4 study periods: April-June 
of 2019 and 2020, and October-December of 2019 and 2020. 
 
Results: At the onset of the COVID-19 pandemic, outpatient IBD care converted completely to telemedicine, allowing clinical 
encounter volume to remain at a level equal to that of the prior year: 491 encounters April-June 2019, 504 encounters April-
June 2020. Over time, the proportion of visits shifted, with approximately 60% of encounters occurring via telemedicine and 
40% occurring in-person by October-December 2020. In-person visits had a significantly higher no-show rate compared to 
telemedicine early in the COVID-19 pandemic (38% vs. 14%, p<0.01) but this trend was reversed by October-December 2020, 
with in-person visits having a lower no-show rate than telemedicine (16% vs. 24%, p<0.05). During both study periods in 
2020, the average amount of time patients spent with their provider was not significantly different for in-person and 
telemedicine encounters. However, the average overall appointment time, from check-in to check-out, was significantly shorter 
with telemedicine (Figure 1, p<0.05 for each study period). From October-December 2020, laboratory tests, imaging, and 
endoscopies were ordered at similar frequencies irrespective of visit type: 59, 7, and 9% of in-person visits versus 64, 2, and 
5% of telemedicine visits. There were no significant differences in frequency of clinical encounters over the study periods by 
patient age, race, ethnicity, gender, primary language, payor, or Child Opportunity Index, a census tract-level measure of 
childhood development resources and conditions (https://www.diversitydatakids.org/child-opportunity-index). When 
stratifying by visit type, there were no significant differences in the ratio of in-person to telemedicine visits by race (white vs. 
youth of color), primary payor (public vs. private), or patient age group. However, patients whose primarly language was not 
English were more likely to be seen in-person (15%) vs. via telemedicine (85%) between April and June 2020 when compared 
to patients whose preferred language was English (proportion of in-person visits during the same study period 4%; p<0.05). 
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Conclusions: The conversion to telemedicine allowed for continued delivery of outpatient pediatric IBD care and maintained 
face to face time with the provider while significantly decreasing total appointment duration. While telemedicine did not 
appear to introduce disparities in care by many socioeconomic factors, future work is necessary to understand the impact of 
primary patient language on access to care, patient and parent satisfaction and long-term outcomes associated with 
telemedicine, and the types of visits that are most appropriate for in-person visits versus telemedicine in a post-pandemic 
world. 

.  

 
 

320     INFLAMMATORY BOWEL DISEASE AFTER LIVER TRANSPLANTATION IN CHILDREN WITH PRIMARY 
SCLEROSING CHOLANGITIS. Salina Khushal1, Douglas Mogul1, Achiya Amir26, Albert Chan24, Matthew DiGuglielmo27, 
Wael El Matary25, Katryn Furuya14, Nitika Gupta9, Jessica Hochberg15, Simon Horslen20, Nanda Kerkar3, Bart Koot4, Kathleen 
Loomes5, Cara Mack7, Mercedes Martinez8, Alexander Miethke6, Tamir Miloh15, Saeed Mohammad12, Nadia Ovchinsky17, 
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Emily Perito19, Girish Rao10, Amanda Ricciuto21, Pushpa Sathya18, Kathleen Schwarz1, Uzma Shah13, Nisreen Soufi11, Mary 
Tessier22, Pamela Valentino23, Bernadette Vitola16, Mark Deneau2  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Johns Hopkins University, Baltimore, MD; 2Pediatric 
Gastroenterology, Hepatology, and Nutrition, University of Utah Health, Salt Lake City, UT; 3Pediatric Gastroenterology, 
Hepatology, and Nutrition, Golisano Children's Hospital, Rochester, NY; 4Pediatric Gastroenterology, Hepatology, and 
Nutrition, Amsterdam Universitair Medische Centra, Amsterdam, Noord-Holland, Netherlands; 5Pediatric Gastroenterology, 
Hepatology, and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 6Pediatric Gastroenterology, 
Hepatology, and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 7Pediatric Gastroenterology, 
Hepatology, and Nutrition, Children's Hospital Colorado, Aurora, CO; 8Pediatric Gastroenterology, Hepatology, and 
Nutrition, Columbia University, New York, NY; 9Pediatric Gastroenterology, Hepatology, and Nutrition, Emory University 
School of Medicine, Atlanta, GA; 10Pediatric Gastroenterology, Hepatology, and Nutrition, Riley Hospital for Children at 
Indiana University Health, Indianapolis, IN; 11Pediatric Gastroenterology, Hepatology, and Nutrition, University of Southern 
California, Los Angeles, CA; 12Pediatric Gastroenterology, Hepatology, and Nutrition, Ann and Robert H Lurie Children's 
Hospital of Chicago, Chicago, IL; 13Pediatric Gastroenterology, Hepatology, and Nutrition, Massachusetts General Hospital, 
Boston, MA; 14Pediatric Gastroenterology, Hepatology, and Nutrition, University of Wisconsin-Madison School of Medicine 
and Public Health, Madison, WI; 15Pediatric Gastroenterology, Hepatology, and Nutrition, University of Miami Health System, 
Miami, FL; 16Pediatric Gastroenterology, Hepatology, and Nutrition, Medical College of Wisconsin, Milwaukee, WI; 
17Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Hospital at Montefiore, Bronx, NY; 18Pediatric 
Gastroenterology, Hepatology, and Nutrition, Memorial University of Newfoundland, St. John's, , Canada; 19Pediatric 
Gastroenterology, Hepatology, and Nutrition, University of California San Francisco, San Francisco, CA; 20Pediatric 
Gastroenterology, Hepatology, and Nutrition, University of Washington, Seattle, WA; 21Pediatric Gastroenterology, 
Hepatology, and Nutrition, University of Toronto, Toronto, ON, Canada; 22Pediatric Gastroenterology, Hepatology, and 
Nutrition, Baylor College of Medicine, Houston, TX; 23Pediatric Gastroenterology, Hepatology, and Nutrition, Yale University 
School of Medicine, New Haven, CT; 24Pediatric Gastroenterology, Hepatology, and Nutrition, University of Florida Health, 
Gainesville, FL; 25Pediatric Gastroenterology, Hepatology, and Nutrition, University of Manitoba, Winnipeg, MB, Canada; 
26Pediatric Gastroenterology, Hepatology, and Nutrition, Dana-Dwek Children's Hospital, Tel Aviv, Israel; 27Pediatric 
Gastroenterology, Hepatology, and Nutrition, Nemours Alfred I duPont Hospital for Children, Wilmington, DE  
 
Background:   Primary sclerosing cholangitis (PSC) is a chronic, progressive cholestatic liver disease and liver transplantation 
(LT) is the only definitive therapy. Most patients with PSC have inflammatory bowel disease (IBD), but there is a paucity of 
data on IBD activity after LT. We utilized data from the Pediatric PSC Consortium, an international retrospective research 
registry, to describe pre-existing and de novo IBD (dnIBD, development of IBD after LT for PSC) activity post-LT, as well as 
PSC outcomes following LT in relation to IBD activity. 
 
Methods:   We recorded peri-transplant IBD and LT medications, serial physician global assessment (PGA) scores of IBD 
clinical activity (0-quiescent to 3-severely active), and biochemistries for patients who underwent LT. We included PSC 
patients less than 18 years age at diagnosis, with IBD and intact colon pre-LT, and those who developed dnIBD. The primary 
outcomes evaluated were low (PGA 0-1) versus high (PGA 2-3) IBD clinical activity at LT, and 6 and 12 months post-LT. We 
evaluated rates of colectomy, dnIBD, and graft survival post-LT. We also compared post-LT biochemistries in PSC-IBD vs. 
PSC only patients, and those with high versus low IBD activity post-LT. 
 
Results:  172 PSC patients underwent LT at median age 16 years (IQR 13-17.5), of which 113 (66%) had pre-LT IBD 
diagnosis (10% Crohn, 90% UC/IBD-U). N=111 had an intact colon at time of LT. At LT, clinical IBD activity was low in 
67% and high in 33%. Of those with low activity at LT, 82% and 77% had low activity at 6 and 12 months post-LT. Of those 
with high activity at LT, 68% and 63% had high activity at 6 and 12 months post-LT. Only one patient had fecal calprotectin 
assessed post-LT. Five patients required colectomy for severe, uncontrolled disease after LT, including one during the first year 
post-LT. The probability of colectomy at 5 years after LT was 20% (95% CI 10-45%). Severity of IBD activity was not 
associated with LT induction or maintenance medications, nor length of steroid taper (see Tables 1 and 2). 
 
Of 14 patients on anti-TNF therapy prior to LT, 7 stopped (4 with low IBD activity, 3 with high IBD activity) and 7 continued 
(all with high IBD activity) therapy at LT. All 7 who stopped anti-TNFs were able to maintain low IBD activity through the 
first year after discontinuation. Mean 12mo PGA was higher in those who continued vs. stopped anti-TNF, 2.1 vs. 0.7, 
p<0.001. 
Of the 59 children without IBD at LT, 15 (25%) were diagnosed with dnIBD a median of 2.3 years after LT (IQR 6 mo-5.5 yr). 
The probability of dnIBD at 5 years after LT was 40% (95% CI 24-61%). Children with dnIBD were more likely to have 
pancolitis without rectal sparing compared to those with IBD before LT, 93 vs. 39%, p<0.001. 
 
The 5-year graft survival in PSC patients without IBD was 95% (95% CI 70-99%) versus 90% (95% CI 81-95%) in PSC-IBD, 
p=0.16. The 5-year graft survival in PSC-IBD patients with low IBD activity was 87% (95% CI 65-96%) versus 96% (95% CI 
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74-99%) in those with high IBD activity, p=0.26. Biochemistry (hemoglobin, ALT, GGT, bilirubin) at 12 months post-LT was 
similar in patients with and without IBD, and in patients with low or high IBD activity (p>0.05 for all comparisons). 
 
Conclusions:   Most patients with IBD had mild clinical disease activity in the first year after LT for PSC. Most patients had 
stable IBD activity following LT, and the likelihood of IBD clinical remission was not affected by LT induction or 
maintenance medication strategy. Post-LT colectomy occurred at a rate similar to published rates of colectomy in pediatric IBD 
patients without PSC. Many patients without known IBD at LT developed dnIBD despite immunosuppression for LT, 
highlighting the complicated pathogenesis of IBD in PSC. An area for practice improvement is the use of non-invasive markers 
like fecal calprotectin for monitoring of IBD activity and earlier detection of dnIBD. Presence of IBD, regardless of clinical 
activity level, did not adversely affect graft outcomes. 
 

 
 

 
 
 
321     THE PROCESS IMPROVEMENT OF BIOLOGIC INFUSIONS AND INJECTIONS FOR CHILDREN WITH 
INFLAMMATORY BOWEL DISEASE (P3-IBD). Steven Miller1, Shelly Joseph1, McCracken Ashley2, Emily Pherson2, 
Maria Oliva-Hemker1, Jeannie Huang3, Shane McNamee4, Kristin Norko1, Ayse Gurses5  
1Pediatrics, Johns Hopkins University School of Medicine, Baltimore, MD; 2Pharmaquip / Home Care Group, Johns Hopkins 
Medicine, Baltimore, MD; 3Pediatric Gastroenterology, Rady Children's Hospital San Diego, San Diego, CA; 4Perspecta Inc, 
Chantilly, VA; 5Armstrong Institute Center for Health Care Human Factors, Johns Hopkins University, Baltimore, MD  
 
Background:  Biologic medications have improved outcomes for children with inflammatory bowel disease (IBD), but they 
have lead to a requirement for prior authorization (PA) by payors to control their significant expense. Problems with the 
process of biologic ordering and authorization, known as the biologic initiation process (BIP), cause medication ordering 
errors, delays in care, increased paperwork burden, and clinical adverse events. At our institution, we launched Process 
Improvement of Infusions and Injections for Children with IBD (P3-IBD) to redesign the BIP using a human-centered design 
approach with a set of health-IT interventions. Here we present the early results of P3-IBD related to the BIP for infliximab 
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(IFX). 
 
Methods:  A multidisciplinary steering committee was assembled to oversee the P3-IBD project, including pharmacy, home 
care, health IT and human factors experts, and pediatric GI nurses and providers. Interviews with staff were used to create and 
validate a process map of the BIP. Problem areas at each step were identified and targets selected by the committee for 
intervention. Process outcomes were tracked including time from order placement to administration, called the Biologic 
Initiation Time (BIT). Interventions were created to address process problems. 
 
Results:  From 8/2020-2/2021, there were 10 new IFX starts and 161 IFX renewals. For new IFX starts, BIT median (range) 
from order to PA approval was 6.7 days (0-22), time from PA approval to biologic administration was 9 days (0-39), and 
overall BIT was 15.7 days (0-47). Reports were created on process problems affecting 33 patients during the study. See Table 1 
for frequency of problems by process step. See Table 2 for common problem themes. The steering committee implemented 
three major interventions (Figure 1): 1) The creation of a new work queue wherein all IFX orders would flow to the home care 
company for triage of site of care, PA documentation, and PA tracking, 2) Standardized communication between home care 
and GI staff, 3) Creation of a smart therapy to plan to give clinicians information as to payor preference for originator vs. 
biosimilar medication. 
 
Discussion:  Early results of P3-IBD at our institution revealed many problems with site of care and formulation determination, 
which matches with the common theme of unclear payor policy. Problems were more often associated with communication and 
documentation than with payor restrictions. Careful examination of process problems led to creation of tailored interventions 
designed to improve process efficiency and decrease staff workload. Next steps in P3-IBD include evaluating BIT response to 
interventions, surveying staff regarding changes in workload and work satisfaction, linking changes in BIT to IBD outcomes, 
and creation of a tool to expedite the PA process with payors.  
 

 
Rectangles are interventions. 
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322     DISTINGUISHING FACTORS KEY TO SUCCESSFUL MEDICAL TRANSITION IN PEDIATRIC 
INFLAMMATORY BOWEL DISEASE PATIENTS. Tyler Kane1, Monica Rickman2, Christopher Aston4, Anita Vitale5, 
Jeanne Tung3, John Grunow3, Noel Jacobs2  
1Community Health Sciences, Counseling, and Counseling Psychology, Oklahoma State University, Stillwater, OK; 
2Pediatrics, The University of Oklahoma Health Sciences Center, Oklahoma City, OK; 3Pediatric Gastroenterology, The 
University of Oklahoma Health Sciences Center, Oklahoma City, OK; 4The University of Oklahoma Health Sciences Center, 
Oklahoma City, OK; 5Pediatric Specialists of Virginia, Fairfax, VA  
 
Pediatric medical transition is a complex process that involves adolescents assuming more responsibility in managing their own 
medical care. This process is often more complex for pediatric patients with a diagnosis of a chronic medical condition due to 
the challenges in routine maintenance required with these diagnoses (White & Cooley, 2018). The chronic nature of 
inflammatory bowel disease (IBD) emphasizes that pediatric patients with IBD diagnoses will likely engage in some form of 
transition care prior to their engagement with an adult provider (Crohn’s and Colitis Foundation, n.d.). Transition care for these 
patients involves an interdisciplinary approach that emphasizes managing one’s medical regimens, navigating health insurance 
policies, daily disease symptom management, and doctor-patient communication (Sawicki et al., 2011). Formalized transition 
programming for pediatric IBD patients has demonstrated effectiveness in fostering disease-management skill acquisition, 
disease knowledge, and perceived transfer readiness in pediatric patients and their parents (Gray et al., 2020). Furthermore, 
transition programming aids in both keeping patients over the age of 21 from returning to pediatric clinics and in promoting 
disease remission (Gray et al., 2019). 
 
While transition programming for pediatric IBD patients shows promising results, not all patients transition successfully. 
Metanalyses of chronic disease transition highlight that several factors can play a role in unsuccessful transition, including 
patient-provider relationship termination, developmental progression, disease knowledge, and psychosocial functioning (Gray 
et al., 2017). These categories are notable, as they also predict transition success among pediatric IBD patients. Each of these 
categories represent potential pitfalls where pediatric IBD patients may struggle to adjust to managing their diagnosis. 
However, the present research does not identify how clinical characteristics of pediatric IBD patients can impact transition 
readiness over time. 
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Our research seeks to identify relationships between clinical characteristics and transition readiness in pediatric IBD patients in 
cross-sectional and longitudinal contexts. We conducted a retrospective chart review within the gastroenterology department at 
a pediatric hospital in the Southwestern United States. This chart review collected data concerning demographics, number of 
both psychological and medical diagnoses, type of IBD, types and number of medications, surgeries, flare history, and disease 
activity. Transition readiness was measured using the Transition Readiness Assessment Questionnaire (TRAQ). This scale 
assesses validated dimensions of transition readiness, including self-management and self-advocacy, and it has displayed high 
internal consistency (Sawicki et al., 2011). Data for 112 pediatric IBD patients was collected, as these patients had completed 
at least one TRAQ. Patients who had completed one TRAQ (n=74) comprised the cross-sectional analysis, and patients who 
had completed two or more TRAQs comprised the longitudinal analysis (n=38). The cross-sectional analysis was conducted 
using ANOVA and linear model analysis to identify correlations between the above clinical characteristics and transition 
readiness. Generalized estimation equations were used to identify these relationships within the longitudinal group. 
Age was positively correlated with increased TRAQ scores in both groups. The number of mental health diagnoses was 
negatively correlated with TRAQ scores in the cross-sectional group. However, this relationship was not significant in the 
longitudinal group. The number of combined, unique medical and mental health diagnoses identified in our chart review was 
negatively correlated with TRAQ scores in the longitudinal group. Furthermore, the length of time between one’s diagnosis 
and the first TRAQ administration was negatively correlated to one’s TRAQ score in the longitudinal group. Increased surgical 
management of IBD was positively correlated with transition readiness in the longitudinal group. Gender, public or private 
insurance subscription, IBD type, number of medications, presence of flares, and number of behavioral health consultations did 
not have significant relationships with transition readiness in either group. 
 
These results reflect the importance of addressing diagnostic complexity as part of transition education. Furthermore, they 
indicate how psychosocial concerns can impact the transition readiness of pediatric patients. These conclusions support efforts 
to adopt multidisciplinary approaches in pediatric IBD transition due to the potential for biopsychosocial concerns to intersect 
with medical transition. Furthermore, they reflect the need for additional study to identify which psychological factors foster 
transition over time, given the negative relationships identified between mental health and transition within cross-sectional 
contexts. 
 
 
324     THE DISTINCT HISTOPATHOLOGIC PHENOTYPE OF PEDIATRIC PSC-IBD. Rebecca Little1,2, Juan Putra3,2, 
Binita Kamath1,2, Anne Griffiths1,2, Iram Siddiqui3,2, Amanda Ricciuto1,2  
1Gastroenterology, Hepatology & Nutrition, The Hospital for Sick Children, Toronto, ON, Canada; 2University of Toronto 
Temerty Faculty of Medicine, Toronto, ON, Canada; 3Pathology, The Hospital for Sick Children Department of Paediatrics, 
Toronto, ON, Canada  
 
Background and Objectives: Eighty percent of pediatric patients with primary sclerosing cholangitis (PSC) have underlying 
inflammatory bowel disease (IBD), usually with a distinct macroscopic IBD phenotype (“PSC-IBD”). Predominance of colitis 
with greater right-sided activity endoscopically, more frequent backwash ileitis and relative rectal sparing are characteristic 
macroscopic features. However, the histologic phenotype of PSC-IBD has not been critically examined. Similarly, histologic 
activity indices developed and used in UC have never been evaluated in PSC-IBD. We aimed 1) to delineate the histologic 
phenotype of pediatric PSC-IBD and 2) to assess the inter-rater reliability and validity of the Nancy Index in pediatric PSC-
IBD. 
 
Methods: We included children with PSC-IBD (with a colonic phenotype) and children with Ulcerative Colitis (UC) with 
baseline pre-treatment colonoscopy between 2000 and 2018 at The Hospital for Sick Children, Toronto. PSC-IBD and UC 
patients were matched 1:2 on sex, and age and year at diagnosis. Disease activity at time of colonoscopy was assessed by 
Pediatric UC Activity Index (PUCAI) and Physician Global assessment of endoscopic severity (ES), rated as none, mild, 
moderate or severe. Two pediatric GI pathologists independently reviewed diagnostic mucosal biopsies. The prevalence of 
individual histologic features in PSC-IBD versus UC was compared by Chi squared test. Inter-rater reliability was assessed 
using Fleiss' Kappa and intra-class correlation coefficients (ICC), as appropriate. Construct validity of the Nancy Index in PSC-
IBD was assessed against ES, using Spearman correlations. In addition, using ordinal logistic regression, we examined the 
association between individual histologic features and ES. Finally, we determined the correlation between Nancy Index and 
clinical activity (PUCAI). 
 
Results: 50 PSC-IBD patients (median age 13.4 years, 66% male) and 81 UC controls (median age 12.7 years, 70% male) 
were included. Histopathologically, pancolitis, right-side predominant colitis and backwash ileitis were all significantly more 
common in PSC-IBD patients vs. UC controls (pancolitis: 84% vs. 55%; right-side predominant: 48% vs. 3%; backwash ileitis: 
53% vs. 12%, all p<0.01). Relative rectal sparing occurred in similar proportions of PSC-IBD and colitis patients (6% vs. 10%, 
p>0.05). Histologic features that were more common in PSC-IBD patients included basal plasmacytosis, lamina propria 
predominant neutrophils and eosinophilia (all p<0.05). Conversely, cryptitis, ulceration and chronic inflammation were more 
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common in children with UC (all p<0.01). Crypt abscesses and surface villiform change occurred at similar rates in both 
groups. Nancy Index inter-rater reliability was very high (ICC >0.9). Inter-rater reliability for individual histologic features was 
high as well (Kappa ≥0.79 for all features except crypt abscess, for which kappa was 0.66). Both the right and left Nancy Index 
correlated moderately with PUCAI in controls (r=0.30-0.42, p<0.01) but not in PSC-IBD (r=0.1, p>0.05). Right and left Nancy 
index correlated with corresponding ES in both PSC-IBD and UC controls (for right colon, respectively r=0.38 and 0.34, 
p<0.05; for left colon, respectively r=0.61 and 0.26, p<0.05). Table 1 summarizes associations between histologic features and 
ES in PSC-IBD and UC controls. Interestingly, in controls, all the histologic features significantly associated with ES were 
elements captured by the Nancy Index (acute and chronic inflammation); these items, but additionally, eosinophilia, surface 
villiform change and basal plasmacytosis were significant in PSC-IBD. In PSC-IBD, a multivariable ordinal logistic regression 
model for the outcome of ES that included the Nancy Index items of acute and chronic inflammation performed well with c-
statistic 0.82; the addition of the 3 other significant items improved model fit only slightly to c=0.83. 
 
Conclusion: The distinct endoscopic features of PSC-IBD are confirmed on histologic examination of mucosal biopsies. While 
our findings support good construct validity for the Nancy Index in PSC-IBD, they also demonstrate that additional histologic 
features, such as eosinophilia and basal plasmacytosis, are unique to PSC-IBD. Clinical symptoms correlate poorly with Nancy 
index in PSC-IBD, as was previously demonstrated with endoscopic severity. 
 

 
 
325*     FREQUENCY AND IMPLICATIONS OF THE PSORIASIS CONUNDRUM IN PEDIATRIC IBD PATIENTS 
TREATED WITH ANTI-TNF THERAPY. Erica Lardieri1, Chia-Ling Kuo2, Dena Hopkins1, Jeffrey Hyam1  
1Pediatrics, Connecticut Children's Medical Center, Hartford, CT; 2UConn Health, Farmington, CT  
 
Background: As anti-TNF agents are now commonly used in the treatment of pediatric IBD, clinicians have increasingly 
recognized dermatologic complications of this therapy. In particular, a psoriasis-like rash may vary in intensity from mild to 
severe and even require cessation of the anti-TNF. Most current and comprehensive frequency estimates of this phenomenon 
come from studies in adults. 
 
Aim: To identify the incidence of and risk factors associated with development of psoriasis in pediatric IBD patients treated 
with anti-TNF agents. 
 
Methods: Data were abstracted via chart review through hospital EMR using ICD-10 codes diagnostic for anti-TNF therapy 
within a pre-existing IBD registry. All pediatric patients diagnosed with IBD and treated at CT Children’s, receiving anti-TNF 
therapy for diagnosis of IBD from January 2015 to January 2021 were included. Those with a diagnosis of psoriasis prior to 
beginning anti-TNF were excluded. Potential risk factors were identified including demographics, IBD subtype and stage, age 
at IBD diagnosis, specific anti-TNF medication and duration of anti-TNF exposure, age at diagnosis of psoriasis, body areas 
affected, family history, history of eczema, and concomitant steroid use. Treatments for the psoriasis were recorded. Patient 
characteristics were descriptively summarized by psoriasis status (yes/no) and compared between the two groups using two-
sample independent t-tests for continuous variables and Fisher’s exact tests for categorical variables. 
 
Results: Of the 707 IBD patients treated with anti-TNF therapy from January 2015 to January 2021. 133 were found to have 
some type of skin complication while treated and 77 were consistent with psoriasis (10.8%). Of the 77 patients, 59 had a 
diagnosis of Crohn’s Disease (CD), while 18 had Ulcerative Colitis (UC) or IBD-U. 71 patients were treated with infliximab 
and 6 with adalimumab. This psoriasis-like rash was most commonly seen on the extremities, behind the ears, around the 

JPGN 73, Supplement 1, November 2021 S219

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



umbilicus or trunk, and throughout the scalp. The mean age at diagnosis of IBD (11.78 years, SD= 3.17) was significantly 
lower in patients who developed psoriasis than in patients who were psoriasis-free (12.67 years, SD=3.69) (p=0.033). Of the 77 
patients with psoriasis, 40 were able to treat this complication with topical therapy alone, most commonly topical steroids 
(52%). Of the 59 CD patients, 7 required a change in anti-TNF therapy (12%) (from infliximab to adalimumab) and 17 
required a change in drug class (29%) (vedolizumab or ustekinumab). Of the 18 UC and IBD-U patients, 1 required a change in 
anti-TNF therapy (5%) and 9 required a change in drug class (50%). 1 CD patient discontinued anti-TNF all together with no 
change in therapy due to clinical remission. Of the 7 CD patients changing from infliximab to adalimumab, 4 had improvement 
or resolution of their psoriasis, with 1 requiring a further change to ustekinumab due to poor response to adalimumab. 3 CD 
patients had persistence of their psoriasis despite change to adalimumab, with 2 requiring further medication change; 1 patient 
was lost to follow-up. Additionally, 1 UC patient with psoriasis-like rash was briefly switched from infliximab to vedolizumab 
with poor response, then ultimately switched to adalimumab with no reoccurrence of rash. 
 
Conclusions: The development of psoriasis in pediatric IBD patients occurred more commonly in those with CD and on 
infliximab, with the age at IBD diagnosis significantly lower in those who developed psoriasis. Most patients can remain on 
their current therapy with the addition of topical treatments but roughly 34% do require a change to another class. 

 
Figure 1. 
 
326     ANTI-TNF INDUCED PSORIASIS AND PSORIASIS-LIKE LESIONS IN A LARGE SINGLE CENTER 
INFLAMMATORY BOWEL DISEASE COHORT. Arthur Kastl, Paige McKenzie, Steven Fusillo, Jessica Breton, Elana 
Mitchel, Lindsey Albenberg, Robert Baldassano, James Treat  
Pediatrics, Children's Hospital of Philadelphia, Philadelphia, PA  
 
Background: Anti-tumor necrosis factor alpha (TNFα) agents have been shown to induce a paradoxical psoriasis and 
psoriasis-like lesion(s) (PLLs) in pediatric patients with inflammatory bowel disease (IBD). This adverse effect often occurs 
when a patient’s IBD is inactive, posing a dilemma on how to best treat the digestive and dermatologic conditions 
concurrently. Although there are known effective treatment strategies, the factors associated with which patients will not 
respond to conventional dermatologic therapies are still not well-characterized. The primary objective of this study was to 
describe the clinical characteristics and treatment outcomes of children with IBD at Children’s Hospital of Philadelphia 
(CHOP), who developed anti-TNFα-induced psoriasis or PLLs. 
 
Methods: This study is a large retrospective case series of 94 children with IBD from our center who developed anti-TNFα-
induced psoriasis or PLLs between 1/1/2010 and 12/1/2020. Patients must have been aged 3-21 years, followed by a 
Gastroenterologist and Dermatologist from our institution, have a diagnosis of IBD, plus a diagnosis of psoriasis or PLLs 
(L40.X) based on validated ICD-9 or ICD-10 coding. Those who had a history of psoriasis preceding IBD diagnosis, or 
preceding anti-TNFα exposure, were excluded. Patients were also excluded if they had a concomitant rheumatologic condition, 
or if there was insufficient information in the medical record. Abstracted clinical metadata included demographic information, 
diagnosis and disease characteristics of both IBD and dermatologic conditions, laboratory values, and treatments/outcomes for 
both conditions. Inactive IBD was defined as a PCDAI or PUCAI <10, or if not calculable, a calprotectin <250 or by physician 
global assessment. Response to dermatologic therapies was defined as having improvement in the skin condition such that the 
patient remained on the original anti-TNFα agent. Patients were followed for 24 months from skin condition diagnosis to 
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determine treatment courses and prevalence of IBD exacerbation. Numerical data are presented as mean/SD, or 
median/interquartile ranges (IQR) for non-parametric distribution data. Fisher’s exact test (two-sided) or Chi-squared test was 
used to explore associations of parametric categorical data. 
 
Results: The majority of patients (85%) had Crohn disease, and 87/94 (94%) had inactive disease at the time of psoriasis or 
PLL diagnosis. The skin lesions were most diagnosed as psoriasis unspecified (56/94, 60%), followed by “other” psoriasis 
(29%) which included sebopsoriasis and inverse psoriasis. The most involved body sites included scalp (75%), followed by 
neck (54%), face (42%), leg (35%), trunk (32%), and inguinal area (26%). 70/94 (74%) of patients were on infliximab at the 
time of psoriasis/PLL diagnosis, the remaining adalimumab, and 13 (14%) patients had concomitant immunomodulator 
exposure. The median infliximab trough level prior to skin lesion diagnosis was 11 ug/mL (IQR 6-13.4), and for adalimumab 
was 5.7 ug/mL (IQR 3.1-13.5), both with wide ranges. 
Patients were less likely to respond to local therapy if they were female or had scalp involvement (p <0.05). There was no 
significant difference between those who responded to conventional dermatologic therapies, versus those who did not, with 
regards to IBD phenotype, skin lesion type, other affected body sites, or anti-TNFα dosing. By the end of follow-up, 44% of 
patients had transitioned off their original anti-TNFα agent, the vast majority to ustekinumab, followed by vedolizumab. This 
class change cleared the psoriasis in 85% of patients. Two patients were transitioned from infliximab to adalimumab, and in 
both cases the psoriasis continued and class switch was required. Of the patients who switched class, 20% had an IBD flare 
within the 24 month follow-up period. 
 
Discussion: The paradoxical development anti-TNFα-induced psoriasis or PLLs poses a unique treatment dilemma, as often 
the skin condition develops when a patient’s IBD is inactive. Our findings regarding demographics, IBD characteristics, anti-
TNFa dosing, trough concentration, immunomodulator exposure, and latency period are consistent with previous reports. 
Unlike previous smaller case series, in our cohort, 41 of 94 patients (44%) did not respond to local therapy and subsequently 
transitioned biologic class. We found that patients were more likely to fail conventional dermatologic therapies if they were 
female, and/or had scalp involvement. Switching biologic class proved to be a successful treatment strategy for refractory 
psoriasis, but this change was not necessarily without consequence, as nearly 20% of those patients experienced an 
exacerbation of their IBD within two years. Collaborating with a Dermatologist is critical in making these treatment decisions. 
 
 
327     MONITORING AND TRACKING TRANSITION SKILLS: IS SELF-REPORT VALID AS THE GOLD 
STANDARD? Jeannie Huang1,3, Rusvelda Cruz1, Robin Kruth3, Jacob Parker2  
1Pediatrics, University of California San Diego, La Jolla, CA; 2Informatics, Rady Children's Hospital San Diego, San Diego, 
CA; 3Gastroenterology, Rady Children's Hospital San Diego, San Diego, CA  
 
Background: Transition skill and knowledge acquisition is a key determinant of the readiness of adolescents and young adults 
(AYA) with chronic disease to transfer from pediatric- to adult-centered healthcare. Guidelines promoted by national transition 
campaigns, e.g. Gottransition.org, and NASPGHAN recommend use of the transition checklist, a self-reported checklist of 
mastery of knowledge and skills, to track ability and progress in AYA undergoing the transition process. However, clinical 
experience suggests that AYA often over-report their mastery of knowledge and ability to perform certain transition skills and 
that additional tools are needed to assess readiness to transition and to identify areas needing support. To test this presumption, 
AYA with inflammatory bowel disease (AYA-IBD) were asked to perform both the transition checklist AND a knowledge and 
skills practicum. Assessment answers were evaluated to determine whether AYA-IBD accurately report their transition 
knowledge and skill acquisition. 
 
Methods: At our IBD clinic, we annually perform the transition checklist and a transition skills practicum. The transition 
checklist is age-based (based on the following groups: 12-14y, 15-17y, and 18y and older) and adapted from GotTransition.org. 
Answer categories are: Yes, No, or I want to know more. The transition practicum assesses transition-based knowledge and a 
number of transition skills including: knowledge of one’s own disease, ability to list one’s medications, doses and scheduling; 
knowledge of their IBD provider’s name; whether one carries health insurance information; and ability to understand 
medication label information to request refills. Several questions on the transition checklist and transition skills practicum 
overlap in content (Table 1). Concordance between answers on the transition checklist and transition practicum was assessed 
and results reported in confusion matrices. Answer categories were collapsed for the transition checklist items to yes and no 
(the no category included No and I want to know more). Answers to the transition practicum items were assessed as correct or 
incorrect (knowledge or skill acquired/mastered or not). Overall accuracy was determined by dividing accurate answer pairs 
(concordance between answers on the transition checklist and practicum) by the total number of answer pairs. Confusion 
matrix outcomes were evaluated for differences by age-group using chi-square analyses. P-value of significance was set at 
<0.05. 
 
Results: 166 AYA-IBD patients performed both the transition checklist and transition skills practicum at the same clinic visit. 
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43 were 12-14y, 79 were 15-17y, and 44 were 18y or older. 80% were white, 2.4% black, and 15.7% other with 3 patients 
refusing to report race. 27.1% were Hispanic. Overall accuracy varied from 47-83.1% across items (Table 2). Concordance; 
discordance pairings did not significantly differ by age (p>0.05 all comparisons). 
 
Conclusions: We demonstrate that there is a lack of sufficient concordance between AYA-IBD self-reporting of transition 
knowledge and skills and actual transition knowledge and skill acquisition. This finding suggests that a knowledge and skills 
practicum should be performed in conjunction with the transition checklist to understand the personal needs of AYA-IBD 
during the transition process. 
 

 
 
 

 
 
 
328     ANTI-TNF RESPONSE CAN BE PREDICTED THROUGH HISTOPATHOLOGICAL MACHINE LEARNING 
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IMAGE ANALYSIS IN PEDIATRIC CROHN’S DISEASE PATIENTS. Eve May1, Rasoul Sali4, Aamir Javaid2, Philip 
Fernandes2, Danny Reyes2, Eugene Park7, Kaylyn Nguyen7, Shyam Raghavan3, Haresh Mani5, Suchitra Hourigan7, Donald 
Brown6, Sana Syed2  
1Department of Pediatric Gastroenterology, Hepatology and Nutrition, Children's National Hospital, Washington, ; 2Division 
of Gastroenterology, Hepatology and Nutrition, University of Virginia, Charlottesville, VA; 3Division of Pathology, UVA 
Health, Charlottesville, VA; 4Department of Systems and Information Engineering, University of Virginia, Charlottesville, VA; 
5Division of Pathology, Inova, Falls Church, VA; 6School of Data Science, University of Virginia, Charlottesville, VA; 
7Pediatric Gastroenterology, Hepatology and Nutrition, Inova Fairfax Hospital Inova Children's Hospital Health Sciences 
Library, Falls Church, VA  
 
Background: Antagonists to tumor necrosis factor alpha (TNFα) have become the standard of care for moderate to severe 
disease subtypes of pediatric Crohn’s disease (CD) as steroid sparing agent utilized to both induce and maintain disease 
remission. Approximately 1/3 of pediatric patients with CD started on anti-TNFα therapy are deemed non-responders and are 
switched to other therapies. While clinical, histologic and biochemical parameters are used to assess disease response, there are 
no predictive models to determine who will respond to anti-TNFα therapy. We aim to use initial diagnostic treatment naive 
biopsies to develop a machine learning (ML) model to predict response to anti-TNFα therapy. 
 
Methods: We conducted a single center, retrospective chart review of pediatric CD patients (n=31) diagnosed between 2009-
2020 at INOVA Children’s Hospital. Of this cohort, 24 patients were trialed on anti-TNF therapy, 17 of which were deemed 
TNFα responders (70.8%) and seven non-responders (29.2%). Seven patients were not initiated on anti-TNFα therapy (Figure 
1). Baseline hematoxylin & eosin (H&E) slides were digitized and used to train a ResNet50 Convolutional Neural Network 
(CNN) machine learning model. High resolution images were patched into 512 x 512 pixels with no overlap. Gradient 
Weighted Activating Mappings (GradCAMs) were used to visualize the model’s decision making process. 
 
Results: Our model detected response to TNF therapy with 64% accuracy and non-response with 65% accuracy in biologically 
naive patients (Figure 2). GradCAM heat maps highlighted distribution of lymphocytes in the lamina propria and epithelium as 
discriminatory regions of interest by the ML classification in both TNF response and non-response. 
 
Conclusions: Our ML model offers a novel opportunity to utilize baseline diagnostic H&E biopsies to predict response to 
TNFα therapy. This artificial intelligence modality gives us a novel tool to apply precision-based medicine to our pediatric 
Crohn’s disease population. This study was limited in its imbalance between training and validation cohort, which could be 
overcome with a larger sample size. We hope to further expand upon this algorithm by adding in biochemical markers as well 
as endoscopic and MRE imaging to further improve accuracy of our machine learning model in predicting treatment response 
in our population. 
 
Funding: Research reported in this publication was supported by The National Institute of Diabetes and Digestive and Kidney 
Diseases under award numbers, 1K23DK117061 (Syed)  
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330     CAN EARLY MR ENTEROGRAPHY IMPROVE IBD REMISSION RATES AT 1 YEAR IN PEDIATRIC 
PATIENTS WITH CROHN'S DISEASE? Sara Henen1, Paula Buchanan2, Caroline Meyer1, Helen Pappa1  
1Pediatric Gastroenterology/ Cardinal Glennon Children's Hospital, Saint Louis University, Saint Louis, MO; 2Saint Louis 
University, Saint Louis, MO  
 
Background:  MR enterography (MRE) has emerged as an important tool in the diagnosis and classification of Crohn’s 
disease (CD), and it is proposed as an important element in the initial staging of the disease. Studies have shown the impact of 
MRE on the change of therapeutic strategies in adults with CD. To date, there are no studies in children with CD to examine 
the impact of early MRE on clinical remission. We aimed to examine the impact of obtaining the MRE within 6 months of 
diagnosis on clinical outcomes and therapeutic interventions. Our primary outcome was the prevalence of clinical remission at 
1 year from diagnosis and secondary outcomes included prevalence of biochemical remission at 1 year, steroid-free remission 
at 1 and 2 years, endoscopic and histologic remission, referral for surgery after MRE, and time to initiating biologic, all within 
2 years after diagnosis. 
 
Methods:  This was a single-center retrospective study including data from children who were diagnosed with CD from 2010 
to 2018. The prevalence of clinical remission as represented by the short Pediatric Crohn’s disease activity index (sPCDAI) at 
1 year after diagnosis was compared between patients with CD who underwent MRE within 6 months from diagnosis (group 1) 
and those who did not (group 2). Secondary outcomes compared between the two groups were: biochemical remission at 1 
year, steroid-free remission at 1 and 2 years, endoscopic and histologic remission, changes in disease classification using the 
Montreal system, time to initiation of advanced therapy, and incidence of surgical procedures within 2 years from diagnosis. 
 
Results:  172 patients in total were enrolled. In both groups, 73% of patients were in clinical remission at 1 year (P= 0.87). 
Maintaining a steroid-free remission at 2 years from diagnosis was achieved in 50% of patients in both groups (P=0.54). The 
two groups did not differ in the prevalence of biochemical, steroid-free, endoscopic, and histologic remission within previous 
parameters. There were significantly more changes in disease classification in group 1 (48% vs 16%, P <0.001). Group 1 

JPGN 73, Supplement 1, November 2021 S225

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



patients had significantly more surgical procedures by 2 years from diagnosis (20% vs 5%, P <0.03). There was no significant 
difference for time of initiation of biologic medication between the two groups, Cox PH for MRE vs no MRE adjusted for 
severity at baseline HR (95% CI): -0.02 (0.67 – 1.44), p = 0.98. 
 
Conclusions:  Early MRE had no effect on clinical remission rates at 1 year in pediatric patients with CD but may have 
affected disease classification and decision to undertake surgical procedures. We hypothesize that in the era of top-down 
therapeutic approach and early initiation of advanced therapies (like biologics), a thorough endoscopic examination which 
includes intubation of the terminal ileum and other imaging modalities could be enough to direct practitioners towards a more 
aggressive treatment, thus achieving clinical remission without using specialized imaging. However, MRE may have played a 
role in changing disease classification and a larger number of patients in whom early MRE was obtained were referred for 
surgery by 2 years. Longer-term studies may be useful to determine the impact of early MRE on growth, longer-term 
maintenance of steroid-free remission and endoscopic healing, and other clinically relevant outcomes. 
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331     UTILIZATION OF AN INFLAMMATORY BOWEL DISEASE (IBD) DASHBOARD TO IMPROVE PROCESS 
AND PATIENT OUTCOME MEASURES. Robert Lloyd2, Brianna Procopio1, Lisa McMahon1, Christina Rodriguez1, Vinay 
Vaidya1, Steve McCalley1, Pierina Ortiz1, Ashish Patel1, Jamie Smith1, Brad Pasternak1  
1Phoenix Children's Hospital, Phoenix, AZ; 2Phoenix Children's Hospital/Maricopa Medical Center Pediatric Residency 
Program, Phoenix, AZ  
 
Pre-Visit Planning (PVP) is a time intensive, manual process comprised of chart review and data gathering for each upcoming 
clinic patient but is integral in IBD management. The goal is to provide a comprehensive view of a patient’s health status and 
review intercurrent issues as well as recent results. The review of the data for each patient helps direct the primary provider in 
adjusting or maintaining the plan for the clinic visit. These data points are based on Improve Care Now (ICN) guidelines. 
 
In order to improve the PVP process and IBD patient care, our group created a dashboard which hosts the necessary data in a 
common area in an easy to interpret manner. The goals of creating the dashboard were to: (1) Identify and validate the IBD 
patient population. (2) Improve efficiency by automating the data gathering process from the electronic medical record (EMR). 
(3) Create a visual representation of division and patient level data. (4) Identify areas of process improvement that will impact 
patient outcomes. Creation of the dashboard highlighted areas of improvement opportunity in IBD patient care. Specifically, 
the dashboard provides visibility of provider documentation compliance and identifies patients not seen within the 200-day 
ICN goal. It allows the team to identify newly diagnosed patients and sets a standard to have them seen a minimum of three 
visits within 180 days. 
 
Data for the dashboard is sourced directly from the Allscripts EMR. Data retrieval is contingent upon quality documentation. 
Following input in the EMR, Phoenix Children’s Hospital (PCH) has a data warehouse of orders, results, (Admission-
Discharge-Transfer) ADT, documentation, and flowsheets from the EMR and external data sources. Microsoft tools (SQL, 
SSAS, and Power BI) are utilized to harvest and display the data for the IBD staff to review at weekly PVP meetings. 
 
The process of developing the dashboard helped detect gaps in data input. Preliminary analysis of existing data identified 
actionable targets of improving percent of documentation of physician global assessment (PGA), patients needing follow-up 
appointments scheduled, and patients being seen within 200 days. The dashboard launch date was May 2019, though not all the 
current data metrics were added to the dashboard until January 2021. This process was confounded by the COVID-19 
pandemic, which produced an initial decline in percent of patients seen within 200 days from 93% in July 2020 to 80% in  
January 2021. However, we have seen reversal of this trend with 88% seen within 200 days in April 2021. In addition, we have 
improved our PGA documentation significantly with 98% complete in March 2021 compared to 77% in January 2020. 
Utilization of the dashboard during the PVP process has resulted in an improvement in our remission rate, defined by PGA, 
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from 79% in January 2020 to 84% in April 2021. 
 
Though it is in its early stages, the IBD Dashboard has proven to be a powerful tool in improving outcomes in IBD patient 
care. With the currently existing data, opportunities for improvement in patient practice have been identified. We have shown 
significant improvement in provider documentation and time to perform PVP. In addition, by focusing on patients lacking 
follow-up appointments and patients who have not been seen in 200 days, we are improving the trend in completion of patient 
follow up. With this tool, we can focus on newly diagnosed patients to achieve earlier remission. We predict this will continue 
to improve our clinical remission rate, patients off steroids, and sustained remission rates. More importantly, the principles of 
this novel tool can be adopted by other centers to help improve IBD patient care globally. 
 

 
Sample view of the IBD dashboard from 04/2021 
 
 

 
Remission Rate in IBD patients since implementation of the IBD dashboard 
 
 
332     PATIENT AND GUARDIAN PERSPECTIVES ON BIOSIMIALR USE IN PEDIATRIC INFLAMMATORY 
BOWEL DISEASE. Lina Yossef1, Grant Morris1, Molly Wright1, Jason Benedict3, Megan McNicol2, Brendan Boyle1,4, 
Jennifer Dotson1,4,5, Hilary Michel1,4, Ross Maltz1,4,6  
1Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Department of Pharmacy, Nationwide Children’s 
Hospital, Columbus, OH; 3Center for Biostatistics, Department of Biomedical Informatics, The Ohio State University College 
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of Medicine, Columbus, OH; 4Department of Pediatrics, The Ohio State University Wexner Medical Center, Columbus, OH; 
5The Center for Innovation in Pediatric Practice, The Research Institute, Nationwide Children’s Hospital, Columbus, OH; 6The 
Center of Microbial Pathogenesis, Abigail Wexner Research Institute, Nationwide Children’s Hospital, Columbus, OH  
 
Background: Biosimilars are biotherapeutic products that are highly similar in terms of safety and efficacy to the originator 
biologic. Studies in adult and pediatric inflammatory bowel disease (IBD) have demonstrated that a one-time switch from an 
originator to a biosimilar has no increased risk of treatment discontinuation, loss of clinical response, or adverse events. 
Biosimilars are priced 15-40% below the cost of originators, therefore increased use has the potential to lower healthcare costs. 
Studies that assessed adult IBD patients’ perspectives on biosimilars found that most adults were unfamiliar and had a negative 
perception about biosimilars. A negative perception of biosimilars could increase the nocebo effect following a switch. 
The objective of this study was to evaluate the perspective of pediatric IBD patients and their caregivers toward biosimilars and 
non-medical switches. This is the first study assessing this topic in the pediatric IBD population. 
 

Methods: This single center study was conducted as a cross-sectional survey. Eligible participants included IBD patients ages 
11-21 years receiving infliximab and caregivers of IBD patients ages 3-21 years receiving infliximab. Recruitment occurred via 
multiple formats including by mail, during clinic visits, and in the infusion center. Fisher’s Exact tests were used to evaluate 
significant differences in responses. 
 
Results: During the recruitment period, a total of 201 caregivers and 190 patients were eligible. We achieved a 49% response 
rate (n=98) from caregivers and 35% response rate (n=67) from patients. For caregivers respondents, the average patient age 
was 15.5 years. For patient respondents, the average age was 18 years. Among the caregiver respondents, 63% of their children 
had been on infliximab for greater than 2 years. Similarly, 70% of patient respondents had been on infliximab for over 2 years. 
Ninety-six percent of caregivers and 99% of patients felt the originator infliximab had worked well/very well as an IBD 
treatment. Sixty-four percent of caregivers and 79% of patients had never heard of a biosimilar. The patient respondents had no 
difference in attitudes or concerns about using a biosimilar rather than the originator product regardless of if they had heard of 
biosimilars in the past. However, among the caregiver respondents, there was increased discomfort surrounding the use of 
biosimilars, primarily related to the switching process and potential side effects. This concern was greater in caregiver 
respondents who had previously heard of biosimilars as compared to those who were not familiar with biosimilars. The length 
of previous infliximab therapy had no effect on patient and caregiver concerns related to non-medical switching, biosimilar 
side effects, or biosimilar efficacy. 
 
Conclusion: Despite their increasing use, the majority of patients and caregivers in this study had never heard of biosimilars. 
Caregiver respondents that had heard of biosimilars were more likely to have a negative perception of them. This study 
highlights the importance of providing thorough and accurate education to pediatric patients and families regarding the safety 
and efficacy of biosimilars. 
 
 
333     NON-MEDICAL SWITCHING FROM INFLIXIMAB TO A BIOSIMILAR IN PEDIATRIC INFLAMMATORY 
BOWEL DISEASE. Grant Morris1, Megan McNicol2, Brendan Boyle1,3, Jennifer Dotson1,3,4, Hilary Michel1,3, Ross Maltz1,3,5  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Nationwide Childrens Hospital, Columbus, OH; 2Pharmacy, 
Nationwide Children's Hospital, Columbus, OH; 3Pediatrics, The Ohio State University Wexner Medical Center, Columbus, 
OH; 4Nationwide Children's Hospital, The Center for Innovation in Pediatric Practice, Columbus, OH; 5Nationwide Children's 
Hospital Center for Microbial Pathogenesis, Columbus, OH  
 
Background:   Biosimilars are estimated to cost 15-40% less than the originator with no clinically meaningful differences in 
terms of safety or efficacy. Consequently, many payors are requiring patients to switch from the originator to a biosimilar 
medication for their inflammatory bowel disease (IBD) treatment. Studies in adult patients with IBD have suggested that a one-
time non-medical switch from the originator to a biosimilar has not resulted in any loss of response, worsening of side effects 
or antibody development. A one-time switch is also supported by the Crohn’s and Colitis Foundation and European Society for 
Paediatric Gastroenterology, Hepatology and Nutrition. However, pediatric data on non-medical switching is limited. The 
objective of this study was to evaluate clinical outcomes of one-time, non-medical switches from the originator to a biosimilar 
in pediatric patients with IBD and to calculate the estimated cost-savings. 
 
Methods:  ll pediatric IBD patients with an insurance mandated change in product that were in clinical remission and 
underwent a non-medical switch from infliximab to a biosimilar were retrospectively reviewed. Demographic data, physician 
global assessments (PGA), and laboratory values (albumin, hemoglobin, sedimentation rate (ESR), c-reactive protein (CRP), 
anti-TNF level, and anti-TNF antibody level) were recorded up to one year prior to the switch and up to one year after the 
switch. Estimated cost-savings were calculated using the average sales price (ASP) and wholesale acquisition cost (WAC). 
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Results:  A total of 22 patients underwent a non-medical switch from infliximab to a biosimilar. Of those, 11 received at least 
three biosimilar infusions and had repeat labs performed at time of interim analysis. The remaining 11 were more recently 
switched and have not obtained follow up labs at this time. Among those included in the analysis, 8 (73%) were male, mean 
age at the time of the switch was 18.1 (+/- 1.8) years old, and 8 (73%) had Crohn’s disease. All patients had quiescent disease 
activity at the time of the switch based on the PGA. Albumin, hemoglobin, ESR, and CRP were not statistically different 
before and after the switch. The mean anti-TNF level prior to the switch was 17.4 ug/ml (+/- 6.5) and 20.1 ug/ml (+/- 12.8) 
after the switch. No patients experienced side effects, infusion reactions, or anti-drug antibodies after switching to the 
biosimilar. 10/11 patients remained in clinical remission after the switch with 1 patient developing mild disease activity. This 
patient ultimately was switched back to the originator after three biosimilar infusions due to patient reported symptoms without 
a change in laboratory values. In total, 89 infusions occurred, using 578 vials of biosimilar (infliximab-dyyb = 533; infliximab-
abda = 45). The estimated total cost savings using biosimilars was approximately $83,000 by ASP and $137,000 by WAC. 
 
Conclusion:  A one-time non-medical switch to a biosimilar product in a pediatric cohort did not have a statistically significant 
difference in remission rates or anti-TNF efficacy, all while providing substantial cost savings. Patients on biosimilars did not 
have any increased risk of side effects or anti-drug antibodies. Although our center’s numbers are currently relatively small and 
larger studies are needed, this is one of the few studies to examine the safety and efficacy of non-medical switching in pediatric 
IBD care. 
 
 
338     ASSOCIATION OF PLASMA VITAMIN D STATUS AND DISEASE SEVERITY IN PEDIATRIC 
INFLAMMATORY BOWEL DISEASE, A SINGLE CENTER LONGITUDINAL RETROSPECTIVE COHORT STUDY. 
David Katibian1,3, Andrew Defante2, Dong Xiao3, Amy Hemperly4,3, Ron Newfield5,3, Laura Bauman4,3  
1Pediatrics, Rady Children's Hospital San Diego, San Diego, CA; 2Rady Children's Hospital San Diego, San Diego, CA; 
3University of California San Diego, La Jolla, CA; 4Pediatric Gastroenterology, Hepatology & Nutrition, Rady Children's 
Hospital San Diego, San Diego, CA; 5Pediatric Endocrinology/Diabetes, Rady Children's Hospital San Diego, San Diego, CA  
 
Background:  Vitamin D deficiency is commonly associated with pediatric inflammatory bowel disease (IBD), and there is 
growing evidence for the role of vitamin D in immune regulation and inflammation. In adult IBD patients, there is an 
association between low plasma 25-hydroxy vitamin D [25(OH)D] levels and increased disease severity, including risk of IBD-
related hospitalizations and surgeries. There is growing evidence among pediatric IBD patients of the negative correlation 
between vitamin D status and levels of inflammatory makers and disease activity indices. Limited studies have investigated the 
association between 25(OH)D and risk of surgeries or hospitalizations with conflicting reports. We aim to further examine the 
association between plasma 25(OH)D status and clinical outcomes in a large cohort of pediatric IBD patients. 
 
Methods:  Using a single-institution pediatric IBD cohort, we identified all Crohn’s disease (CD), ulcerative colitis (UC) and 
indeterminate colitis (IC) patients diagnosed between 9/1/2012 and 3/15/20 with ≥1 measured plasma 25(OH)D level. Plasma 
25(OH)D levels were categorized as sufficient (≥ 30ng/mL), insufficient (20-29.9ng/mL) or deficient (<20ng/mL). IBD-related 
hospitalizations and surgeries were evaluated within 1 year of each 25(OH)D measurement for each patient. Logistic regression 
models were used to identify association of 25(OH)D with these outcomes of interest. 
 
Results:  Our study cohort included 537 IBD patients (74% CD, 23.6% UC, 2.4% IC) with at least one measured 25(OH)D. 
Demographic information for the cohort is displayed in Table 1. 19.2% (N=400) of the vitamin D levels were associated with 
an IBD-related hospitalization within 1 year, and 2.4% (N = 49) were associated with an IBD-related surgery. There were a 
total of 2,079 Vitamin D levels measured, with a median of 5 levels per patient (range 1-20). Of these vitamin D levels, 11.0 % 
(N = 229) were deficient, 32.1% (N = 667) were insufficient, and 56.9% (N = 1183) were adequate. Logistic regression 
analysis showed a statistically significant increase in the risk of IBD-related hospitalization when vitamin D status changed 
from adequate to insufficient (OR 2.26, p<.001) and from adequate to deficient (OR 3.53, p<.001). There was no significant 
association between vitamin D levels and risk of IBD-related surgery (Table 2). 
 
Conclusion:  In a large cohort of pediatric IBD patients from a single academic institution, there was a strong association 
between the plasma 25(OH)D level and risk of IBD-related hospitalization within one year. A larger cohort or longer 
observation are needed to assess an association with IBD-related surgery within 1 year. 
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340     SERIC ALBUMIN AND HEMOGLOBIN CORRELATES BETTER THAN FECAL CALPROTECTIN WITH 
PUCAI IN MEXICAN IBD-PEDIATRIC PATIENTS. María José Mier-Prado1,2, Rodrigo Vázquez-Frias1,2, Marcia Urbán-
Reyes1, Alejandra Consuelo Sánchez1,2  
1Gastroenterology and Nutrition, Hospital Infantil de México Federico Gómez, México City, Mexico City, Mexico; 
2LASPGHAN, México City, Mexico City, Mexico  
 
Background:  Inflammatory bowel disease (IBD) is a chronic inflammation of the gastrointestinal tract that is characterized by 
variable periods of remission and exacerbation, 25% of the patients have an onset at pediatric age. Diagnosis and monitoring 
must include clinical, biochemical, imagenological and histological findings. Fecal calprotectin (FC) is a noninvasive, 
reproducible, readily biomarker and acute phase reactant, which is elevated in feces in response to intestinal inflammation. Is 
considered an ideal biomarker for monitoring IBD. Multiple studies have demonstrated positive correlation between FC, serum 
biomarkers and disease activity in IBD measured by Pediatric Ulcerative Colitis Activity Index (PUCAI). Recent studies 
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suggest that low hemoglobin levels correlate with higher disease activity indexes and difficulties in treatment and management. 
Hypoalbuminemia, which is a common finding in IBD, has a role predicting subsequent acute severe colitis during the first 3 
months after diagnosis. For our knowledge there are no studies that correlate serum albumin levels with disease activity or CF. 
The aim of this study was to establish a correlation between FC, markers of inflammation, hemoglobin, albumin and disease 
activity index in Mexican children with IBD. 
 
Methods:  Observational and retrospective study. We review charts from pediatric patients previously diagnosed with IBD in 
whom FC levels were measured in stool samples during monitoring. We excluded those patients who underwent surgery and 
intestinal resection was performed. Clinical data and laboratory findings were collected from medical records. We analyzed the 
correlation between FC levels and disease activity indexes measured by PUCAI, C-reactive protein (CRP), erythrocytes 
sedimentation rate (ESR), hemoglobin, white blood cells count, platelets and albumin. Descriptive analytic was used for 
categorical variables and Person Test was applied to quantitatively describe the strength and direction of a relationship between 
two quantitative variables. There were no ethical implications. 
 
Results:  A total of 334 FC samples were included from 26 patients with IBD. Sixteen (61.5%) patients were girls, mean age at 
diagnosis was 7.1 ± 4.4 years. Twenty five (96%) patients had ulcerative colitis-IBD, one patient had unclassified-IBD, and 
none had Crohn's disease. Correlation between PUCAI and biomarkers is on table 1. FC had a weak positive correlation with 
PUCAI (r=0.310 p=0.000) and weak negative correlation with albumin (r=-0.355 p=0.000) and hemoglobin (r=-0-313 
p=0.000). Albumin and hemoglobin had a moderate negative correlation with PUCAI. CRP had a weak positive correlation 
with PUCAI, no correlation was found with FC levels (r=0.133 p=0.022). There was no correlation between ESR and CF 
(r=0.059 p=0.318), nor PUCAI (r=0.008 p=0.889). 
 
Conclusion:  FC levels had a weak positive correlation with PUCAI. FC showed no correlation with CRP and ESR. CRP had a 
mayor correlation with PUCAI than ESR. Lower levels in hemoglobin and albumin had a stronger correlation with disease 
activity than other inflammatory biomarkers. 
 

 
341     REAL-WORLD EXPERIENCE: COLLEGE-AGED PATIENTS WITH IBD ACCESS HEALTHCARE 
DIFFERENTLY. Aniruddh Setya1, Isaac Molina2, Xiaofei Chi3, Matthew Gurka3, Tomas Potlach2, Isabela Hernandez2, 
Stephanie Filipp3, Fatima Hussain1, Lindsay Thompson4, Ellen Zimmermann2  
1Pediatric Gastroenterology, University of Florida, Gainesville, FL; 2Gastroenterology, University of Florida, Gainesville, FL; 
3Health outcomes and Biomedical Informatics, University of Florida, Gainesville, FL; 4Pediatrics, University of Florida, 
Gainesville, FL  
 
Background:  The college experience is challenging for students with inflammatory bowel disease (IBD) due to the physical 
and psychological ramifications of their disease. College students with IBD face unique challenges. Data shows that they 
utilize healthcare differently, relying on emergency services rather than continuity clinics. They are at risk of falling through 
cracks in our healthcare system, especially during the transition from pediatric to adult care leading to worsening disease 
outcomes. Real-world data on healthcare utilization specific to this age group are scarce 
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Methods:  We used a clinical data research network containing claims and electronic health record (EHR) data from over 15 
million patients in the state of Florida. We performed a retrospective cohort study using the OneFlorida Clinical Research 
Consortium database from 1/1/2012 to 6/30/2020. Cases were identified as individuals with an active International 
Classification of Diseases 9th (ICD-9) or 10th (ICD-10) revision diagnosis codes for Crohn’s disease (CD) or ulcerative colitis 
(UC) associated with at three least encounters, including a pharmacy code for IBD-specific medication. Outcomes of interest 
included demographics, healthcare utilization, and medications. Chi-square test or Fisher’s exact test was used to test the 
associations between medications/healthcare utilization/lab and disease/sex/race as appropriate 
 
Results:  10578 patients met our criteria for IBD in all age groups. 2731 (25.8%) of patients were in our target age from 17-25 
years vs 1584 (14.9%) in ages 6-16 years and 6263 (59.2%) in ages 26-50 years. The college-age group included 49% females 
and 51% males and more CD vs UC patients (66. %). The college-age students with IBD had a similar number of ED visits to 
the children with IBD (33.7% vs 33% p-value 0.18), but 22.3% had an admission from the ED visit, significantly more 
compared to 10.9% in children ( p-value <0.0001). The target group, had a higher rate of narcotics prescription (41.1% vs 22.3 
% p-value <0.0001), antidepressant prescriptions (15.9% vs 9.5%; p<0.0001) as compared to 6yrs to 16yrs age group. The 
college-age students with IBD had significantly more steroid prescriptions than both adults and children affected with IBD 
(48.9% vs 45.3 and 44.3%). Interestingly, with advancing age, there was a significant decrease in biologic use noted with 
children at 51% vs college-age students at 40% and adults at 25.4% (p-value < 0.0001). In the college-age cohort, females had 
a statistically significant higher rate of ambulatory visit utilization, ER utilization, lesser inpatient admissions, more 
EGD/Colonoscopies, more narcotic, and more antidepressant prescriptions than male counterparts. There were no gender 
differences in biologic use 
 
Conclusion:  College-aged patients with IBD show a combination of pediatric and adult healthcare access behaviors. They are 
and more likely to receive steroid prescriptions compared to the general IBD population that would negatively affect outcomes. 
They are likely to receive more narcotic and antidepressant prescriptions compared to children. Female patients in this age 
group received more healthcare services, including more ambulatory visits, emergency services, inpatient admissions, and 
endoscopic procedures. Our study provides real-world confirmation of prior work demonstrating that IBD patients aged 17-25 
years represent a vulnerable population that should receive modern, age- and gender-specific care. They would benefit from 
streamlined pathways for proper healthcare utilization. This would be expected to result in better disease outcomes. Our 
ongoing project is to provide a structured educational intervention aimed at college-aged students and their healthcare 
providers that emphasizes evidence-based care and close communication between healthcare providers to improve patient 
outcomes. 
 

 
 
343     EVALUATING THE ROLE OF FOOD ADDITIVES EXPOSURES IN PEDIATRIC CROHN’S DISEASE AND 
ULCERATIVE COLITIS. Katelynn Ho, David Suskind, Ghassan Wahbeh, Hengqi (Betty) Zheng, namita singh, Mason 
Nuding, Dale Lee  
Pediatrics, University of Washington System, Seattle, WA  
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Background:  Dietary intake is associated with intestinal inflammation in Crohn’s disease (CD) and ulcerative colitis (UC). 
While select food additives associated with exposure to the western diet have demonstrated pro-inflammatory effects on 
intestinal mucosa in ex-vivo and animal studies, to date, there have been no epidemiological studies evaluating the association 
between food additive exposures and IBD relapse. Demonstrating these associations, or lack thereof, is an important step for 
designing future data-driven food-intervention studies for the treatment of IBD. 
 
Objectives:  To determine the variability in select food additive exposures per day in children with IBD 
To explore the association between food additive exposures and IBD relapse 
 
Methods:  In this single-center observation cohort study, children between 8 and 18 years of age with CD or UC in remission 
were enrolled. Patients with a prior history of surgery related to IBD, prior or current therapy with a biological agent, or current 
exposure to parenteral nutrition were excluded. Detailed 24-hour dietary recalls were collected at baseline, between 3-6, 7-10, 
11-14 months and at time of relapse (if applicable) by a research dietician. Relapse was defined as endoscopic evidence of 
bowel inflammation, initiation of steroid course, or escalation in IBD therapy. Intake of macronutrients and food groups was 
assessed using the Nutrition Data System for Research (University of Minnesota). A unique food list was generated, and a 
database of product ingredient lists were evaluated to quantify the frequency of dietary exposure to 10 food additives of 
interest: carrageenan, maltodextrin, soy lecithin, carboxymethylcellulose, xanthan gum, titanium dioxide, aluminosilicates, 
polysorbate 80, guar gum and corn syrup. Differences in mean value of select exposures were assessed with Student’s t-test or 
the Wilcoxon rank-sum test as appropriate. 
 
Results:  A total of 22 participants with IBD (15 CD, 7 UC) were enrolled. Mean age was 12.8 ± 3.5 years and average disease 
duration was 2.2 ± 1.9 years. Six participants dropped out of the study, and therefore dietary analysis was completed with 16 
patients. Disease relapse occurred in 5/16 (31%) participants; 4 with CD and 1 with UC. As noted in Table 1, macronutrient 
intake was similar between the remission and relapse groups. Protein sources were analyzed (plant vs. animal), notable for a 
higher proportion of animal protein consumed in the relapse group, though not statistically significant between the two groups 
(58.1 ± 21.2% vs. 71 ± 11.8%; p = 0.23). The number of exposures per day to the additives of interest were similar between the 
two groups as seen in Table 2. Corn syrup was the most consumed additive (1.8 ± 1.6 vs. 0.99 ± 0.26 exposures per day), 
followed by soy lecithin (1.12 ± 0.76 vs. 1.12 ± 0.82) and xanthan gum (0.78 ± 0.93 vs. 0.73 ± 0.4). No foods were found to 
contain aluminosilicates or polysorbate 80. There was no statistical difference between food additive intake between the 
remission and relapse groups. 
 
Conclusion:  Diet is important in IBD pathogenesis, but in our study no difference in select food additive intake were seen in 
participants with IBD who remained in disease remission vs. had relapsed. Further refinement of dietary capture protocols will 
help improve upon the need for extrapolating food additive content due to suboptimal granularity of dietary recalls and the lack 
of data on actual amounts of additives contained in foods. Larger future epidemiological and interventional studies are needed 
to help to better elucidate the role of select food additives on IBD pathogenesis. 
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344     SAFETY AND EFFICACY OF COMBINING BIOLOGICALS IN CHILDREN WITH INFLAMMATORY BOWEL 
DISEASE. Alka Goyal1,2, Nicole Nieman1, Julie Bass2  
1Pediatrics, Stanford University, Palo Alto, CA; 2Children's Mercy Hospitals and Clinics, Kansas City, MO  
 
Background and Aims:  Inflammatory bowel disease (IBD) is a chronic inflammatory condition requiring treatment with 
lifelong immunosuppressive treatment. Up to 30% of the patients do not respond to standard medical therapy. There is limited 
data on the use of combining two biological agents in medically refractory patients. Our aims were to assess for safety and 
efficacy of using two biological agents concurrently for at least 4 weeks. 
 
Methods:  We performed a retrospective study on patients (1-22 years old) being treated at Children’s Mercy Kansas City and 
Stanford University for IBD on two biological agents concurrently for medically refractory disease. Charts of eligible patients 
were reviewed to abstract demographics, Paris classification, extraintestinal manifestations, concomitant morbidities, drug 
therapy, surgeries, disease activity scores, outcomes, and adverse events related to therapy. 
 
Results:  Fourteen patients with a median age of 16.5 (8-19 years) were found to be eligible. Eleven were Caucasians, 2 were 
Southeast Asian, and one African American. Eleven had Crohn’s disease (CD), and three with ulcerative colitis (UC). Two had 
celiac disease, 3/14 had growth failure, five had arthritis and one had sacroiliitis. Two had an ileoanal pouch and one patient 
had recurrent macrophage activating syndrome. Indications included partially responsive luminal disease (9), pouchitis (1), 
perianal fistulizing disease (2), arthritis/sacroiliitis (2). Seven patients were also on an immunomodulator at the time of 
combination therapy. One patient received Anakinra with infliximab, one received tofacitinib and vedolizumab, 3 were on 
infliximab and ustekinumab, whereas the rest were on a combination of either infliximab or adalimumab with vedolizumab. 
Primary indications were refractory luminal disease alone (5/14), with arthritis (3/14), with perianal disease (2/14), with growth 
failure (2/14), and for overlap during the transition to a new agent (2/14). Six patients achieved remission, 3 were 
unresponsive, whereas 5 had a partial response. No serious adverse events were noted. 
 
Conclusions:  A combination of two biological agents is safe. Further studies are needed to determine the utility of this 
approach. 
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Patient Demographics and disease characteristics 

Patient Age 
years Diagnosis 

Indication 
for 

combinatio
n 

Combination 
Drug Therapy 

Prior Drugs 
Used 

Duration 
Weeks Outcome Adverse 

Events  Current Therapy 

1 17 UC 
Luminal 

and 
transition  

Ada, Vedo, 
Mtx, Pred 

Pred, 5-
ASA, Ada 16 Remission None Vedo 

2 17 

CD,Severe 
Perianal 

fistulizing 
disease 

Luminal 
and 

perianal 

Uste, Vedo, 
Aza 

Pred, Ifx, 
Ada,  

5-ASA, 
Uste 

64 Remission None Uste, Vedo 

3 8 
CD 

Celiac 
MAS 

Luminal 
disease 

Anakinra 
Ifx, 

Solumedrol 
pulse Q 4 wk. 

Enteral 
nutrition 

Antibiotics 
5-ASA 

95 
Responded 

with minimal 
residual disease 

Fragility 
fracture 
MAS 

Anakinra 
Ifx 

Solumedrol pulse Q 
4 wk. 

4 19 CD 
Arthritis 

Luminal 
disease Ifx, vedo, Mtx Pred, Aza, 

5-ASA, Ifx 39 No response Headache Ifx, Mtx 

5 14 
CD, GF 

Sacroiliitis 
luminal 

and 
sacroilitis 

Vedo, Ada, 
Mtx 

Ifx, aza, 
pred, Ada 

Enteral 
Nutrition 

43 Remission None Vedo, Ada, Mtx 

6 9 

CD, CDI, 
GF 

Pouchitis 
Anemia 

Luminal 
disease and 

GF  

Ada, Vedo 
Partial enteral 

nutrition 

Ifx, Pred, 
Antibiotics, 

Ada, 
colectomy 

30 No response None Ada, Enteral 
nutrition 

7 16 
CD 
Ileal 

Stricture 

Luminal 
disease and 
transition 

Ada, vedo 

Ifx, Aza, 
Pred, Ada 

Enteral 
Nutrition 

64 

Partial response 
Non-

obstructive 
Stricture 

None Ada, Vedo 

8 17 

CD, GF, 
celiac 

Diverting 
Ileostomy 

GF,  
luminal 
disease 

Ada, Vedo, 
Mtx, Enteral 

Nutrition 

Ifx, Ada, 
Enteral 

Nutrition 
45 

GF improved 
Luminal: 

Partial response 

Methicillin 
resistant 

Staphylococc
us skin 

infection 

Vedo, enteral 
Nutrition 

9 15 

CD, 
Pouchitis 
Perianal 
abscess 

perianal 
disease Vedo, Uste 

Ifx, Ada, 
Pred, Vedo 
Colectomy 

39 
Response in 

luminal 
Fistula resolved 

Anastomotic 
bleeding Vedo, uste 

10 17 
CD 

Arthritis 
GF 

luminal 
disease Uste, Ifx, Mtx 

Vedo, Pred, 
Ifx 

Tacrolimus 
Thalidomid

e 

23 remission none Uste, Ifx, Vanco 

11 16 

CD, CDI, 
Malnutritio

n 
Anxiety 
Steroid 

dependent 

Luminal 
disease 

Uste, Ifx, 
Vanco, Pred 

Pred, Ifx, 
Vanco 34 

Response but 
not remission 
Prednisone 

discontinued 

None Ifx, Uste 

12 18 

CD 
Arthritis 
Noonan 

syndrome 
Weight loss 

Arthritis 
and 

Luminal 
disease 

Uste, Ifx, Mtx, 
Pred 

Pred, Aza, 
Ifx, Mtx,  

Bude 
Crohn’s 
disease 

exclusion 
diet 

37 
Remission of 
arthritis and 

luminal disease 
None Ifx, Uste 
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13 17 UC, 
arthritis arthritis Vedo, Ada 

Ifx, Aza, 5-
ASA, Pred 
Bude, Vedo 

29 
Remission of 
arthritis and 

luminal disease 

Severe 
headaches, 

stopped 
adalimumab 

Vedo 
hydroxychloroquine 

14 8 UC luminal 
disease 

Vedo, Pred 
Tofacitinib 

Pred, Ifx, 
Vedo, 

antibiotics 
8 No 

improvement Neck stiffness Uste 

 
UC: Ulcerative colitis; CD: Crohn’s disease; Growth failure: GF, Clostridium Difficile: CDI; wk.: weeks; MAS: Macrophage 
activating syndrome, Infliximab: Ifx, Adalimumab: Ada, Vedolizumab: Vedo, Azathioprine: aza; methotrexate: Mtx; 
Prednisone: pred, Budesonide: Bude; Sulfasalazine/Mesalamine: 5-ASA, Vancomycin: Vanc 
 
 
348     NOVEL GENETIC SUSCEPTIBILITY CANDIDATES IN GRANULOMATOUS AND NON-GRANULOMATOUS 
PEDIATRIC CROHN'S DISEASE. R. Harris3, Allyson Hodgkins1,2, Todd Eagar4,5, Justin Qian6, Michael Greenwood4,5, 
Antone Opekun1, Richard Kellermayer1,2,7  
1Section of Pediatric Gastroenterology, Hepatology & Nutrition, Baylor College of Medicine, Houston, TX; 2Texas Children's 
Hospital, Houston, TX; 3Department of Molecular and Human Genetics, Human Genome Sequencing Center, Baylor College 
of Medicine, Houston, TX; 4Department of Pathology and Genomic Medicine, Houston Methodist, Houston, TX; 5Department 
of Pathology and Laboratory Medicine, Weill Cornell Medicine, New York, NY; 6Baylor College of Medicine Department of 
Pediatrics, Houston, TX; 7USDA-ARS Children's Nutrition Research Center, Houston, TX  
 
Background:  Non-caseating granulomas are a hallmark histopathological finding of Crohn’s disease (CD). Studies have 
suggested that the presence of granulomas may indicate a more aggressive CD phenotype associated with a complicated 
clinical course, including stricturing and/or penetrating disease, need for biologic therapy, and need for surgery. As such, 
identification of genetic associations of granulomatous CD (GCD) may help elucidate disease pathogenesis, which in turn may 
optimize treatments and guide novel therapeutics to combat CD complications. There is relatively sparse genetic information 
known about CD subtypes, especially GCD. The aim of this study was to determine the extent of genetic variation between 
pediatric CD patients with and without a pathognomonic sub-mucosal granuloma detected at the time of diagnosis. 
 
Methods:  Whole-exome next-generation sequencing (WES) was performed on peripheral blood derived DNA from patients 
with GCD and non-GCD (NGCD). PLINK analysis was used to identify single nucleotide polymorphisms (SNPs) that were 
overrepresented in comparisons between groups, and subgroup allele frequencies were also compared to publicly available, 
large population-based genomic data in gnomAD. The potential deleteriousness of single nucleotide variants was determined 
by the CADD scoring tool. Additionally, subgroup HLA haplotypes were compared to those of a large database from the 
Houston-area population. 
 
Results:  WES was completed for 17 patients with GCD and 19 with NGCD. There were no significant differences in baseline 
clinical characteristics, treatments, nor 1-year outcomes between the groups. Overlap analyses between PLINK- and gnomAD-
generated SNPs revealed significant enrichment in SNPs associated with HLA-DQA1, LILRA1, SAA2, PCDHB, HLA-B, NOD2, 
and IGH shared by GCD and NGCD groups. In the meantime, GCD-specific [HLA-B, MUC4] and NGCD-specific [HLA-B, 
ACOT9] SNPs were sparse. HLA-DQA1*05:01 and HLA-DQB1*03:01 haplotypes were more frequently present in the GCD 
group as compared to NGCD group and to the general population. 
 
Conclusions: We are the first to examine WES-based genetic variation between treatment-naïve pediatric CD patients purely 
separated by the presence of a sub-mucosal epithelioid granuloma. While there were very few SNPs consistently differentiating 
between GCD and NGCD patients in our cohort using two distinct methodologies, we were able to identify several novel SNPs 
that were significantly enriched in pediatric CD patients compared to the control human genome. Our findings indicate that the 
genetic origin of GCD and NGCD is largely similar. HLA-DQA1 and HLA-DQB1 haplotypes may be important in predicting 
granulomatous inflammation in pediatric CD patients. We are now performing a subsequent validation cohort to further 
corroborate these findings. 
 
 
349     RISK OF POST-OPERATIVE RECURRENCE IN PEDIATRIC CROHN'S DISEASE. Ashely Gray3, Brendan 
Boyle1,2, Hilary Michel1,2, Molly Wright4, Jennifer Dotson1,2,5, Ross Maltz1,2,4  
1Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Department of Pediatrics, The Ohio State Wexner 
Medical Center, Columbus, OH; 3The Ohio State University College of Medicine, Columbus, OH; 4The Center for Microbial 
Pathogenesis, The Research Institute at Nationwide Children’s Hospital, Columbus, OH; 5The Research Institute at 
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Nationwide Children’s Hospital, Center for Child Health Equity and Outcomes Research, Columbus, OH  
 
Background:  Crohn’s disease (CD) predominantly affects the terminal ileum and may require ileocecectomy related to 
stricturing, fistula formation, or medically refractory disease. Sixty percent of patients with CD require at least one surgery in 
their lifetime. Of those, 70% have post-operative recurrence and 20% experience symptoms within one year. Adult studies 
have examined risk factors and prophylaxis strategies to reduce post-operative recurrence in CD, though limited research exists 
in post-operative recurrence in pediatric IBD. In this study, we sought to determine post-operative outcomes in pediatric 
patients with CD, specifically rates of post-operative recurrence and the impact of therapy duration prior to surgery. 
 
Methods:  This was a single-center retrospective review of patients with CD between the ages of 2-20 years who required 
ileocecectomy between January 2015 and December 2019 at Nationwide Children’s Hospital. Demographics, disease 
phenotype, medication regimens, and short pediatric Crohn’s disease activity index (sPCDAI) scores were collected at the time 
of diagnosis and at the time of resection. Follow-up endoscopies, laboratory values, medications, and sPCDAI scores were 
recorded at 6, 12, 24, and 36 months post-resection where available. Modified Rutgeert scores (RS) were independently 
assigned to post-operative colonoscopy images by 3 trained investigators. Discrepancies in RS were collectively reviewed to 
determine consensus. Interrater agreement of RS was assessed with Fleiss kappa statistics. Post-operative outcomes were 
compared between patients on CD therapy >30 days prior to resection to started on CD therapy <30 days prior to resection. 
 
Results:  A total of 48 patients underwent ileocecectomy; 22 (46%) were female, with a mean age at diagnosis of 14.9 years 
(+/- 2.8), and a mean age at time of resection of 16 years (+/- 2.4). Mean sPCDAI at time of resection was 36 indicating 
moderate disease activity. In total, 42/48 (88%) of patients had a post-resection endoscopy and 57% had an endoscopy within 
12 months of resection (median duration 339 days). Twelve months post-resection, 26 (59%) patients were in remission and 18 
(41%) had mild disease activity by sPCDAI. Endoscopic and clinical outcomes after resection between those treated for >30 
days prior to resection versus <30 days were similar with long-term outcomes in both groups showing no statistical difference 
in mean sPCDAI scores, laboratory values (albumin, hemoglobin, and C-reactive protein), and therapy class (>80% of patients 
were on anti-TNF therapy) at 6 (N=48), 12 (N=46), 24 (N=33), and 36 (N=20) months post-resection. 
 
Among the 27 patients who were treated with CD therapy for >30 days prior to resection (median disease duration 463 days), 
22 (81%) patients had a repeat endoscopy with a median duration of 364 days from surgery. Among the 21 patients on CD 
therapy <30 days prior to resection, 20 (95%) patients had a repeat endoscopy with a median duration of 316 days from 
surgery. Among both of these groups, only one patient in each group had endoscopic recurrence with a RS of i2b and both 
underwent a treatment dose adjustment after endoscopy. 40/42 (95%) patients had a RS consistent with endoscopic remission 
(i0, 01, or i2a) and underwent no therapy changes post endoscopy. Fleiss kappa statistics showed good agreement between 
investigators RS, K=0.709, (95% confidence interval, 0.706-0.713), P<0.0005 
 
Conclusions:  Post-operative endoscopic recurrence rates after ileocecectomy was found in 5% of our center’s pediatric CD 
population based on RS. Therapy duration prior to resection did not impact long term outcomes post-resection. 
 
 
350     IMPACTS OF A TRANSITIONAL WORKSHOP ON SELF-EFFICACY IN ADOLESCENTS AND YOUNG 
ADULTS WITH INFLAMMATORY BOWEL DISEASE. Nila Mistry Ambani1, Katherine Lamparyk2, Kaplan Barbara1, 
Jessica Barry1, Kathy Raig1, Sarah Worley4, Jessica Philpott3, Jacob Kurowski1  
1Pediatric Gastroenterology, Cleveland Clinic, Cleveland, OH; 2Pediatric Psychology, Cleveland Clinic, Cleveland, OH; 
3Gastroenterology, Cleveland Clinic, Cleveland, OH; 4Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH  
 
Background: Inflammatory bowel disease (IBD) is often diagnosed during childhood. As patients transfer from pediatric to 
adult care, the burden of responsibility surrounding disease management shifts from the caregiver to the patient. Limited data 
exists for educational interventions that can improve the transition process and increase self-efficacy. 
 
Objective:  Assess the effect of an educational workshop on self-efficacy in patients with IBD. 
 
Methods:  We prospectively enrolled subjects with IBD (ages 14-22 years) from September to December 2020. Participants 
were surveyed for demographics, self-efficacy, independence, and well-being. Self-efficacy was evaluated with the IBD Self- 
Efficacy Scale for Adolescents and Young Adults (IBDSES-A), a 13-question validated survey on a 5-point Likert scale. 
Higher scores indicate higher self-efficacy (range 13-65). Participants were given the opportunity to partake in a live virtual 
workshop with presentations surrounding transition and wellness or watch a recorded version of the same workshop. Follow up 
questionnaires with the same surveys were administered to all participants 2-3 months after the initial survey. 
 
Results:  The initial survey was completed by 48 subjects. Twenty-one subjects responded to the second survey and 47% of 
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these participants viewed the virtual workshop. The mean age of participants was 17.7 years old, 58% were females, 81% had 
Crohn’s disease, and 76% were surgery-free. There was no statistically significant difference between the two groups. The 
mean IBDSES-A score was 49.5 (SD 6.9) for the initial survey and 50.8 (SD 5.6) on the final survey with the change not 
reaching statistical significance (1.3, p=0.22). There was an improvement in individual scores related to expectations at 
transition (1.3 +/- 0.9, p=0.011) and understanding differences between adult and pediatric care (0.9 +/- 1.2, p=0.032). 
Participants also showed a positive trend in scores related to diet and IBD and finding resources between the initial and final 
scores regardless of whether they viewed the workshop. Older age was related to increased self-management behaviors. 
Among all subjects, 52% had significant concerns about how IBD will affect their future. 
 
Conclusions:  Although there was no significant difference between global scores on the IBDSES-A before and after the 
workshop, improvements were noted in understanding of transition. Participation in the study regardless of watching workshop 
improved scores on various topics such as diet and finding resources as it relates to IBD indicating increased contemplation 
following introduction of these topics. Lower average scores were noted on questions about worry and managing feelings 
indicating further need for interventions in these topics. 
 
351     TUMMY PAIN AND MOOD DRAIN: IMPLEMENTATION OF ANNUAL DEPRESSION SCREENING IN 
PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL DISEASE. Sindhura Kasturi2, Dalia Arostegui1, Katherine 
Vaidy1  
1Pediatric Gastroenterology, SUNY Downstate Health Sciences University, New York City, NY; 2Pediatrics, SUNY Downstate 
Health Sciences University, New York City, NY  
 
Introduction:  Pediatric inflammatory bowel disease (IBD) is a chronic condition having both medical and behavioral 
perspectives. Adolescents make up the majority of diagnosed pediatric cases and the screening studies suggest that 25% of 
adolescents with IBD may display symptoms of depression, a burden 2 to 3 times higher than in the general population and 97 
% of these patients would go unrecognized if not specifically queried. American Academy of Pediatrics (AAP) and United 
States psychosocial screening task force (USPSTF) guidelines recommend annual screening for youth 12 and older diagnosed 
with IBD (Mackner et al., 2019) which is not regularly followed in clinical practices. We sought to implement these guidelines 
in pediatric gastroenterology practice at our Institution. 
Intervention:Patients were called or screened during clinic visits during a period of 3 months (September - November 2020). 
Validated tools for depression screening were used. We used PHQ-9 (patient health questionnaire) for kids 11 years and above 
and CSE-DC (Center for Epidemiological Studies Depression Scale for Children) Questionnaire for Kids younger than 11 
years. 
 
Results:  We were able to screen 23 out of the 31 patients (about 74.19% screening). Out of 31 patients with Inflammatory 
Bowel Disease,1 patient had score significant for severe depression, 4 for moderate depression, 2 for mild depression, 10 for 
minimal depression, 7 with no depression. None of our patients exhibited suicidal ideation. Out of the 8 patients we were not 
able to screen, 5 were unreachable and 3 of them did not want to participate in the study. 
 
Action: Patients with positive screens and interested in receiving specialist care were referred to psychiatry.All patients were 
educated on the signs and symptoms of depression and importance to seek help.The depression screen will be repeated on 
patients with positive screens during their follow up clinic visits 
 
Conclusion:  This QI has identified positive depression rates in IBD patients in our community.In identifying depression, 
consistently screening, and establishing appropriate referral for mental health we will be providing a higher standard of care. 
Our study highlights importance of annual screening in clinical practice to achieve 100% screening 
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352     CANAKINUMAB USE IN AUTOINFLAMMATORY VERY EARLY ONSET- INFLAMMATORY BOWEL 
DISEASE. Eliana Shaul1, Maire Conrad1,2, Noor Dawany3, Trusha Patel1,2, Megan Canavan1, Rawan Shraim1, Daniel 
Aleynick1, Sarah Weinbrom1, Kathleen Sullivan4,2, Edward Behrens5,2, Judith Kelsen1,2  
1Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Pediatrics, 
University of Pennsylvania Perelman School of Medicine, Philadelphia, PA; 3Biomedical and Health Informatics, The 
Children's Hospital of Philadelphia, Philadelphia, PA; 4Allergy Immunology, The Children's Hospital of Philadelphia, 
Philadelphia, PA; 5Rheumatology, The Children's Hospital of Philadelphia, Philadelphia, PA  
 
Background:  Very early onset inflammatory bowel disease (VEO-IBD), IBD < 6 years, is genetically and phenotypically 
heterogenous. A subset of children have a distinct phenotype that is similar to patients with autoinflammatory disease (AID) 
that is often refractory to conventional IBD therapy. AIDs, characterized by inflammasome dysregulation, can result in 
overproduction of inflammatory cytokines including IL-1β. Canakinumab, an anti-IL-1β monoclonal antibody, has been 
effectively used in a range of AIDs, some with intestinal manifestations. We aimed to study the efficacy of canakinumab in 
patients with VEO-IBD with autoinflammatory phenotype (AIP). 
 
Methods:  This was a single center retrospective study of patients with VEO-IBD. Inclusion criteria were IBD diagnosed <6 
with AIP and treatment with canakinumab as mono- or combination therapy for at least 6 months. AIP was defined as 
associated systemic disease with leukocytosis, markedly elevated inflammatory markers and extraintestinal manifestations 
(EIM). Data collected included demographics, disease characteristics, prior medications, surgical history, EIMs, laboratory 

JPGN 73, Supplement 1, November 2021 S240

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



data, growth parameters, hospitalizations and adverse events. Disease activity was measured by Pediatric Ulcerative Colitis 
Activity Index (PUCAI) or Pediatric Crohn Disease Activity Index (PCDAI) scores. Primary outcomes were clinical response 
and steroid-free remission after 6 months of therapy. Clinical response was defined as 1) a decrease in PUCAI ≥20 points in 
IBD-U or PCDAI ≥ 12.5 in CD over 6 months 2) successful reanastomosis of ileostomy. Secondary outcomes included change 
in EIMs, biochemical markers of disease including inflammatory markers (WBC, CRP and ESR) hospitalizations, 
corticosteroid use and growth parameters. 
 
Results:  Of the 31 children with VEO-IBD treated with canakinumab during the study period, 18 patients met inclusion 
criteria. Median age of diagnosis was 0.79 years (range 0.20-4.26 years), 56% (n=10) were diagnosed <1 year of age. Majority 
of patients (79%) were diagnosed with IBD-U, with the remaining (21%) diagnosed with CD. Disease was characterized as 
severe in the majority of patients based on PCDAI, PUCAI as well as surgical requirement. Baseline disease activity was 
moderate to severe in 10 patients (median PUCAI 45, PCDAI 40), and mild in 3 patients (median PUCAI 30). Prior surgeries 
with diverting ileostomies were performed in 6 patients, and 5 had an ostomy in place at baseline. EIMs included prolonged 
fever in 15 (83%), oral ulcers in 9 (50%), and arthritis in 4 (22%). Eight (44%) patients were biologic naïve at baseline, 3 
(30%) patients failed 1 biologic, and 7 (70%) failed ≥2 biologics. Canakinumab was used as dual therapy in 13 (72%) with 
anti-TNFα (3), sirolimus (3), vedolizumab (2), ruxolitinib (4) and tadekinig (1). 
 
Regarding 6 month primary outcomes, clinical response was achieved in 15/18 patients (83%); median PUCAI improved from 
40-15 and PCDAI improved from 40-20 and steroid-free remission was achieved in 5/18 (28%) patients. Surgical outcomes 
showed a positive trend with 3/5 (60%) patients who successfully underwent re-anastomosis. Secondary outcomes response 
included improvement in EIMs: fevers, oral ulcers and arthritis in 13/15 (p=0.02), 7/9 (p=0.04) and 4/4 respectively; 
inflammatory markers decreased from median CRP 4.4 to 0.6 (p= 0.002), median ESR 61 to 17.5 (p= 0.003), and median WBC 
19.2 to 11.4 (p=0.001). Biomarkers of disease also improved with an increase in median albumin from 3.1 to 3.9 (p= 0.02) and 
median HCT from 29.8 to 34.4 (p= 0.001). Hospitalizations decreased with a median number of hospitalizations per patient of 
1.5 (IQR 1-2.75) 6 months prior to canakinumab to a median of 0 (IQR 0-1) the 6-month period after initiating canakinumab 
(p=0.008). Furthermore, length of stay decreased from a median of 14 days (IQR 5-68.3) to 0 days (IQR 0-4.5) (p=0.027). 
Patients showed improvement in nutrition status, with a median weight-for-length Z-score increasing from -1.01 to 1.14. 
Canakinumab was discontinued in 2 patients; 1 with non-response and one with comorbid disease that required change in 
therapy. Adverse events during the study period included pain with injection (n=5), cellulits (n=1), c. difficile colitis (n=2), 
other infectious gastroenteritis (n=2), small bowel obstruction (n=1) and obstructive nephrolithiasis (n=1). 
 
Conclusion:  Canakinumab can be effective in a subset of children with VEO-IBD with AIP. In addition, it has a more 
favorable side effect profile compared to other therapies. This study highlights the need for individualized therapy in VEO-
IBD, and further insight into response is ongoing. This study is limited by small sample size and retrospective design, and 
larger prospective study is currently ongoing. 
  

NEUROGASTROENTEROLOGY/FUNCTIONAL/MOTILITY 
 
354     EFFECT OF BLENDERIZED TUBE FEEDS ON GASTRIC EMPTYING. Bridget Hron1, Thomas Ng2, Stephan 
Voss3, Rachel Rosen1  
1Pediatrics/Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA; 2Radiology, Massachusetts 
General Hospital, Massachusetts General Hospital, Boston, MA, US, academic/hospital, Boston, MA; 3Radiology, Boston 
Children's Hospital, Boston, MA  
 
Objective:  Blenderized tube feeds (BTF) are associated with lower hospital admissions and reduced symptoms of 
gastroesophageal reflux. However, BTFs are of higher viscosity than formula, approaching a semi-solid consistency, which 
may theoretically prolong gastric emptying. Our objective was to compare differences in gastric emptying with BTFs 
compared to conventional formula in children requiring enteral tubes. 
 
Methods:  We retrospectively identified individuals age 6 months to 20 years with enteral tubes who underwent a 1 hour liquid 
phase gastric emptying scintigraphy for clinical purposes from 1998 to 2020. These individuals were selected from a list of 
patients who received a prescription for a blenderized tube feed at any point in their clinical care at Boston Children's Hospital. 
We conducted a detailed chart review to record clinical characteristics, diet at time of imaging and gastric emptying 
scintigraphy results. Scans were excluded if tracer was administered orally, if imaging was terminated early (< 50 minutes), 
performed with diet differing from baseline, or if baseline diet was unable to be determined. Gastric emptying was classified as 
delayed if gastric residual was ≥ 60% of ingested dose, and also analyzed as a continuous outcome. Clinical characteristics 
were compared between the groups using Fisher’s exact test or student’s t-test as appropriate. Univariate logistic regression 
was performed to identify predictors of delayed gastric emptying. Multivariate linear regression was performed to identify 
independent predictors of gastric residual volume. 
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Results:  Forty-seven examinations in 42 individuals were performed with formula; 18 examinations were performed with 
BTFs in 15 individuals. Baseline clinical characteristics are shown in Table 1. The percentage of patients with delayed gastric 
emptying did not differ between the groups (BTFs 39% vs. formula 26%, P=0.36). Type of feed, volume of feed or concurrent 
medications did not predict delayed gastric emptying (Table 2). In contrast, mean % gastric residual of ingested dose (as a 
continuous variable) was significantly higher with BTFs compared to formula (53.6 ± 16.5 vs. 37.3 ± 24.2, P=0.003). 
Importantly, BTF patients tolerated higher volumes of bolus administered during the scan (106 ± 55 ml vs. 65 ± 53 mL, 
P=0.007). The bolus volume was a significant predictor of % gastric residual (β=0.145, P=0.005) in a multivariate model 
controlling for diet type. 
 
Conclusions:  Rates of delayed gastric emptying were similar in children receiving BTFs compared to formula. Though mean 
% gastric residual was higher with BTFs, this was explained by the higher bolus volumes administered compared to formula. 
These data suggest that BTFs may be better tolerated and do not have deleterious effects on gastric emptying. 
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355*     CHARACTERIZING CLINICAL FEATURES AND LOCATION-SPECIFIC GENE EXPRESSION PROFILES 
ASSOCIATED WITH PAIN BURDEN IN CHILDREN WITH FUNCTIONAL DYSPEPSIA. Jasmeet Mokha1, Jeffrey 
Hyams1, Fabiola Balarezo2, Erin Young3  
1Gastroenterology, Connecticut Children's Medical Center, Hartford, CT; 2Hartford Hospital Department of Pathology and 
Laboratory Medicine, Hartford, CT; 3Department of Anesthesiology, The University of Kansas Health System, Kansas City, KS  
 
Background:  Functional Dyspepsia (FD) is a cause of significant morbidity in children. Two distinct clinical subtypes were 
recently adopted in Rome IV: post-prandial distress syndrome (PDS) and epigastric pain syndrome (EPS). Genes involved in 
pain response modulation, conduction and synaptic transmission may be differentially expressed in patients with functional 
dyspepsia, therefore contributing to chronic gastrointestinal symptoms. 
 
Aims:  Compare antral and duodenal expression profiles of candidate genes that may contribute to pain symptoms in FD. 
 
Methods: Children aged 6-18 years with suspected FD (cases) and known eosinophilic esophagitis (controls) undergoing 
esophagogastroduodenoscopy completed the Rome IV Questionnaire for Pediatric Functional Gastrointestinal Disorders 
(R4PDQ-child), Pain Burden and Frequency Severity-Duration questionnaires. 2 antral and 2 duodenal biopsies were collected 
and gene expression analysis was performed using Qiagen RT2 Profiler Neuropathic and Inflammatory Pain PCR Array. 
Analysis focused on 84 genes implicated pain response modulation, conduction and synaptic transmission. Relative gene 
expression was calculated using the 2-δδCt method and regression analyses were conducted identify associations between gene 
expression and pain burden. Clinical variables affecting pain burden, including tissue eosinophilia were analyzed. 
 
Results:  66 subjects with FD (pain group; postprandial distress syndrome=34, epigastric pain syndrome=7, both=25; 65% 
female; mean age 13.7 years) and 13 pain-free controls (8% female; mean age 12.7) were studied. The two groups were similar 
with respect to age, gender, pain burden and severity scores, antidepressant/antianxiolytic use; PPI use was significantly higher 
in the pain-free (EoE) group (69 vs. 22.6%; p=0.004). There were no statistically significant differences in the number of antral 
or duodenal eosinophil counts, presence of intraepithelial, submucosal or muscularis mucosae eosinophils in both the antrum 
and duodenum when pain and pain-free groups were compared. Similarly, eosinophil counts and distribution, pain severity and 
burden did not differ significantly between FD subgroups; neither pain score correlated significantly with eosinophil counts in 
the antrum or duodenum. Analysis of 47 antral and 39 duodenal biospecimens revealed 5 candidate genes significantly 
associated with pain burden (p<0.01): antral EDN1, PTGES3 and duodenal HTR1A, P2Y1, SCN3A. Subsequent stringent 
statistical analysis comparing those with significant pain versus no pain revealed antral PTGES3 and duodenal SCN3A were the 
highest priority candidate genes (p<0.001). 
 
Conclusions: Pain burden in pediatric FD may be linked to antral EDN1, PTGES3 and duodenal HTR1A, P2Y1, SCN3A 
differential expression. These genes are known to be involved in pain conduction, modulation and neurotransmission, 
suggesting potential therapeutic targets for managing pain in FD. 
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358     HIGH AMPLITUDE PROPAGATED CONTRACTIONS WITH GLYCERIN VERSUS BISACODYL: A WITHIN 
SUBJECT COMPARISON IN CHILDREN UNDERGOING COLONIC MANOMETRY. Sherief Mansi1,2, Dhiren Patel4, 
Khalil El-Chammas1,2, Lin Fei1,3, Chunyan Liu1,3, Neha Santucci1,2, Kahleb Graham1,2, Ajay Kaul1,2  
1Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatric Gastroenterology, University of Cincinnati, 
Cincinnati, OH; 3Biostatistics and Epidemiology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4Pediatric 
Gastroenterology, Maryville University of St Louis, St Louis, MO  
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Introduction:  The presence of high amplitude propagated contractions (HAPC) measured by colonic manometry (CM) reflect 
an intact neuromuscular function of the colon. Bisacodyl and Glycerin are two colonic stimulants that induce colonic HAPC 
and are commonly used for the treatment of constipation. HAPC characteristics with each drug have not been compared before. 
We aim to compare the HAPC characteristics with Bisacodyl and Glycerin in constipated children undergoing CM.  
 
Methods:  This is a prospective multi-center cross-over study of children aged 2-18 years undergoing CM. We excluded 
patients with allergy to either drug, patients undergoing combined colonic and antroduodenal manometry as well as patients 
who had manometry catheter displacement. All patients received both Glycerin and Bisacodyl during CM. They were 
randomized to group A with Bisacodyl first and group B with Glycerin first, with 1.5 hours in between each dose. Categorical 
variables were described using percentages and compared by exact Chi-square test. The distributions of continuous variables 
were summarized using mean (sd), median (IQR), minimum and maximum and compared by Wilcoxon rank sum test.  
 
Results:  There were 21 patients recruited. Patients in protocol A (N=11) had similar characteristics as patients in protocol B 
(N=10) in all of the variables except age and BMI; patients in protocol B were older (mean= 7 vs 12 years of age for protocol 
A vs B respectively, p=0.013) and had higher BMI z-scores (mean= -0.3 vs 0.6 in protocol A vs B respectively, p=0.012). 
After adjusting for drug sequence for the carry-over effect and period effect, post-Bisacodyl HAPC cluster had a significantly 
longer duration (difference of 22 minutes, p=0.0015) and a higher number of HAPC than the post-Glycerin (difference of 5 
HAPC, p=0.0017). Only one patient from protocol A had HAPC with Bisacodyl but not Glycerin.  
 
Conclusion:   Bisacodyl produces a higher number of HAPC with a longer duration of HAPC cluster compared to Glycerin. 
No significant differences were found in the onset of action, amplitude or distance of propagation. 
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359     PEDIATRIC NEUROGASTROENTEROLOGY AND MOTILITY (NGM) SERVICES IN NORTH AMERICA (NA): 
NASPGHAN NGM COMMITTEE REPORT. Prasanna Kapavarapu1, Khalil El-Chammas2, Dhiren Patel3, Shaista Safder4, 
Justin Wheeler5, Shikib Mostamand6, Julie Khlevner7, Anil Darbari8  
1The Children's Hospital of Philadelphia, Philadelphia, PA; 2Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 
3SSM Health Cardinal Glennon Children's Hospital, Saint Louis, MO; 4Arnold Palmer Hospital for Children, Orlando, FL; 
5Primary Children's Hospital, Salt Lake City, UT; 6Children's National Hospital, Washington, ; 7NewYork-
Presbyterian/Columbia University Medical Center, New York, NY; 8Children's National Hospital, Washington,  
 
Background:  NGM is a rapidly advancing field of gastroenterology in pediatric and adult medicine alike, with increasing 
clinical demands across the nation. The availability of pediatric NGM services has traditionally been limited to a few centers 
until recently, when a notable trend toward an increase in the number of centers offering pediatric NGM services in NA has 
become apparent. 
 
Aims:  The NGM committee sought to update the status of the pediatric NGM services in NA. The goals of this taskforce 
included: (1) to understand the current landscape and compile a list of centers offering pediatric NGM services, (2) to provide a 
list of centers that offer pediatric NGM training, and (3) to describe the scope of diagnostic and therapeutic services offered at 
pediatric NGM centers in the continent. 
 
Methods:  A survey targeted towards capturing information about the availability of pediatric NGM services, the availability 
of training opportunities including advanced NGM fellowship and the accessibility of different diagnostic and therapeutic 
procedures at these centers was sent to all NASPGHAN members and pediatric gastroenterologists in NA via the pediatric 
gastroenterology listserv email in April-May 2021. The number of centers currently offering NGM services was compared to 
any previously available lists of centers. 
 
Results:  We received a total of 67 responses, of which 42 (63%) reported offering pediatric NGM services (Fig 1). There were 
26 responders from an NGM program/center and 14 offered some NGM training, including 6 offering advanced NGM 
fellowship. Around 30% (13) of centers were involved in NGM clinical research, with half of them doing additional basic 
science/translational research. Almost all NGM programs offered esophageal manometry, pH Impedance and pyloric Botox 
injection/dilation; while other upper GI tract NGM diagnostics/therapies were offered at lesser frequencies (Fig 2). Upper GI 
neuromodulation with Gastric Electric Stimulation was offered at 5, and IB Stim at 16 centers. Most NGM programs offered 
anorectal manometry, while other lower GI tract NGM diagnostic studies and therapies were offered at lesser frequencies (Fig 
2). Lower GI neuromodulation was offered with sacral nerve stimulation at 8 centers and with tibial nerve stimulation at 2 
centers. Many centers had associated multidisciplinary programs with NGM involvement. 
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Discussion: Pediatric NGM services in NA have expanded over the last decade and are widely available across the continent. It 
is noteworthy that even to-date some states do not have any pediatric NGM services. This survey highlights the existing 
demand for further expansion and stresses the need for equitable distribution and accessibility of pediatric NGM services 
across NA. A formal advanced training in pediatric NGM is available to train future pediatric NGM specialists and further 
advance pediatric NGM services. The types of pediatric NGM diagnostic and therapeutic procedures have also advanced over 
the last few years. This increased availability of NGM centers and services allows for improved access to care for children with 
NGM disorders. 
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360     A SUBSET OF CHILDREN WHO HAVE HAD COVID-19 AND/OR MULTISYSTEM INFLAMMATORY 
SYNDROME IN CHILDREN (MIS-C) DEVELOP FUNCTIONAL GASTROINTESTINAL DISORDERS (FGID). 
Veronica Qu2, Roey Ringel1, Bernardo Da Silva3, Elisha Pinker1, Kara Margolis4,5, Julie Khlevner4  
1Columbia University, New York, NY; 2Columbia University, New York, NY; 3Columbia University Vagelos College of 
Physicians and Surgeons, New York, NY; 4Columbia University Irving Medical Center, New York, NY; 5Columbia University 
Institute of Human Nutrition, New York, NY  
 
Background: Gastrointestinal symptoms are increasingly recognized as prominent features of pediatric Severe Acute 
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) infection, particularly in patients with MIS-C. Prior studies report post-
infectious FGIDs in children, but the relationship between SARS-CoV-2 infection +/- MIS-C with subsequent FGIDs has yet to 
be characterized. Here we report the prevalence of FGIDs, changes in Irritable Bowel Syndrome-Symptom Severity Score 
(IBS-SSS), and risk factors in a cohort of pediatric patients following two manifestations of SARS-CoV-2 infection, 
coronavirus disease 2019 (COVID-19) and MIS-C. 
 
Methods: A retrospective study of patients between the ages of 4-18 years with COVID-19 or MIS-C who were seen at New 
York Presbyterian Morgan Stanley Children’s Hospital from April 2020 to February 2021. Identified, consented patients were 
contacted via email and/or phone and asked to complete online surveys consisting of the ROME IV diagnostic questionnaire 
for FGIDs and the IBS-SSS, based on their symptoms prior to and >3months following infection. The questionnaire relied on 
parent report for children >4 years of age and child self-report >10 years of age. T-tests and chi-square tests were used to 
analyze continuous and categorical demographic variables, respectively, between the two groups. Changes in IBS-SSS and 
FGID prevalence were analyzed with the Wilcoxon Signed-Rank test and chi-square test, respectively. A p-value <0.05 was 
considered statistically significant. 
 
Results: 103 COVID-19 and 35 MIS-C patients were identified. Patients were contacted with a priority towards age- and sex-
matching between groups. Twenty three (12 COVID-19 and 11 MIS-C) verbal patients completed the surveys. The cohorts 
were statistically similar in average age (10.6 vs 12.0 years; p = 0.403), proportion of males (58.3% vs 54.5%; p = 0.855) and 
race and Hispanic ethnicity (58.3% vs 54.5%; p = 0.855) (Table 1). Among COVID-19 patients, the average change in IBSS-
SSS was +75 (range: -120 to +500) with 6/12 patients reporting worsening abdominal pain. Within the MIS-C cohort, 5/11 
patients reported worsening pain and the average change in IBS-SSS was +33 (range: -320 to + 300). Changes in IBS-SSS 
were not statistically different between the two groups (p = 0.780). Collectively, COVID-19 and MIS-C patients experienced 
an average increase of 55.2 points in IBS-SSS following SARS-CoV-2 infection that was not statistically significant (p = 
0.061). 21.7% of patients (3 COVID-19; 2 MIS-C) developed a new FGID (functional abdominal pain (FAP) and functional 
dyspepsia—post prandial distress syndrome (FD-PDS)) following infection (Table 2). Though this joint change was not 
statistically significant (p = 0.084) nor were the differences in total new FGIDs between the COVID-19 and MISC groups (p = 
0.611), this number is statistically higher than the reported prevalence of these conditions nationally. No significant differences 
were present in sex, ethnicity, body mass index or peak C- Reactive Protein levels with changes in IBS-SSS and development 
of FGIDs. 
 
Conclusions: Our study is one of the first retrospective surveys to compare the impact of SARS-CoV-2 infection on FGIDs in 
COVID-19 +/- MIS-C pediatric patients. While no significant differences were found between cohorts, potentially in part due 
to the small sample size, a large percentage of the individuals screened developed worsening IBS-SSS and/or onset of FGIDs 
post-infection. These findings suggest that more research, with larger cohorts, is necessary to understand the long-term impact 
of  COVID-19 infection on development of FGID. 
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Table 2 
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361     UTILIZATION OF QUALITY IMPROVEMENT METHODS TO STANDARDIZE INPATIENT BOWEL CLEAN-
OUTS. Colleen Flahive, Ethan Mezoff, Brendan Boyle, Jennifer Lee  
Gastroenterology, Hepatology and Nutrition, Nationwide Children's Hospital, Columbus, OH  
 
Background: Functional constipation is a common digestive complaint that can be complicated by fecal impaction 
necessitating inpatient admission for bowel clean out. Optimal inpatient management for a bowel clean out is unknown, which 
can lead to wide practice variation among providers. Our institution utilized a quality improvement (QI) initiative to 
standardize inpatient management of fecal impaction. 
 
Methods: A standardized approach to inpatient management for fecal impaction was created based on divisional consensus. A 
care index (CI), defined by the completion of 4 diagnostic and therapeutic interventions felt integral to effective 
implementation of the division’s standardized management algorithm for fecal impaction was created. The CI was considered 
completed if a patient received, within 24 hours of admission, (1) medical or manual disimpaction, (2) naso-gastric (NG) tube 
placement, (3), NuLYTELY initiation and (4) abdominal radiography, if not previously obtained within the prior 7 days. The 
QI initiative was implemented in January 2020. All admissions to the general gastroenterology service with a primary 
diagnosis of fecal impaction were reviewed and completion of each CI variable was recorded. Length of stay (LOS) and CI 
completion were tracked. PDSA cycles included provider education, implementation of an admission order set, nursing 
education, admission order set revisions and reminder e-mails to the inpatient provider team. Baseline data were obtained from 
admissions to the general gastroenterology service with a primary diagnosis of fecal impaction between January 1, 2019 and 
December 31, 2019 and were compared to data collected following initiation of the QI effort between January 1, 2020 and 
December 31, 2020. 
 
Results: Baseline data demonstrated 29 of 118 patients (24.6%) completed all variables of the CI. Following implementation 
of the QI initiative, 41 of 59 patients (69.5%) completed the CI. The most common reason for an incomplete CI was failure to 
place an NG tube and initiate NuLYTELY within 24 hours of admission (48% of CI misses), followed by failure to initiate 
NuLYTELY within 24 hours of admission despite the presence of NG tube (24% of CI misses). Most common reasons for 
failure to place an NG tube within 24 hours of admission included: patient discharge following enemas or manual disimpaction 
(27%), failed placement attempts (20%) and physician decision (20%). Median length of stay (LOS) among patients meeting 
the CI was 51.3 hours compared to a median LOS of 53.8 hours among patients not meeting the CI (p=0.31). Further LOS 
analysis is ongoing. 
 
Conclusion: Through quality improvement methodology, we standardized inpatient care for fecal impaction as evidenced by 
improved adherence to our fecal impaction management CI. There was no significant difference in LOS among patients 
meeting the CI and those failing to meet the CI, which may in part be explained by a lower inpatient census due to the COVID-
19 pandemic. 
 

 
Control Chart - Percentage of Patients Meeting the Clean Out Care Index 
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362    USE OF INTRAPYLORIC BOTULINUM INJECTIONS IN CHILDREN. Suzanna Hirsch, Samuel Nurko, Rachel 
Rosen  
Gastroenterology, Boston Children's Hospital, Boston, MA  
 
Background:  Intrapyloric botulinum toxin injection (IPBI) has been used for treatment of nausea and vomiting, with 
observational studies showing symptomatic improvements. There have been no prospective studies investigating the use of 
IPBI in children. Thus, the aim of this study was to use validated questionnaires to prospectively assess changes in GI 
symptoms and quality of life in a sample of children receiving IPBI. 
 
Methods: This is a prospective study of pediatric patients undergoing IPBI at a tertiary care center. Prior to undergoing IPBI, 
patients or parents completed baseline questionnaires on GI symptoms (Pediatric GI Symptom Questionnaire, PGSQ; 
Gastroparesis Cardinal Symptom Index, GCSI), GI-focused quality of life (Pediatric Quality of Life Inventory GI Symptom 
Module, Peds-QL GI Module), and general quality of life (Pediatric Quality of Life Inventory, Peds-QL). Patients then 
underwent upper endoscopy with injection of 6 units per kilogram (maximum 200 units total) of botulinum toxin divided in 4 
quadrants around the pylorus. Follow-up questionnaires on GI symptoms and quality of life were completed within 3 months 
after IPBI, and responses were compared using paired t-tests. 
 
Results: Fifty-three patients who received IPBI between July 2020 and March 2021 were recruited. Of these, 36 patients 
completed baseline and follow-up questionnaires. Patients ranged from age 1.1 to 21.6 years (median 14.9 years). The most 
common GI symptoms leading to IPBI were nausea (83%), abdominal pain (75%), and bloating (61%%). Thirty-five percent of 
patients had a diagnosis of gastroparesis and 48% had a diagnosis of functional dyspepsia. Follow-up occurred 43±17 days 
after IPBI. Response to IPBI is shown by GI symptom in Figure 1. Twenty-three patients (64%) reported feeling “better” or “a 
lot better” at follow-up after IBPI. Changes in GI symptoms and quality of life based on standardized questionnaires are shown 
in Table 1. Patients had significant improvements in symptom scores and total scores on the Pediatric GI Symptom 
Questionnaire, as well as improvements in nausea and vomiting, stomach discomfort when eating, and stomach fullness based 
on the GCSI and the Peds-QL GI Module. 
 
Discussion: This is the first study to prospectively assess the effect of IPBI on GI symptoms in children. We demonstrated high 
levels of effectiveness with 64% of patients reporting symptom improvement after IPBI. Patients showed most improvement in 
nausea and vomiting, stomach discomfort, and stomach fullness. 
 

 
 
Figure 1. Patient reported improvement after intrapyloric botulinum toxin injection by baseline GI symptom 
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363     BEHAVIORAL FACTORS AND GASTRIC ELECTRICAL STIMULATION IN CHILDREN WITH NAUSEA AND 
VOMITING. Kathryn Hawa, Nicole Hurwitz, Julia Sabella, Kelsey Ryan, Sarah Janse, Ashley Kroon Van Diest, Neetu Bali, 
Desale Yacob, Carlo Di Lorenzo, Peter Lu  
Division of Gastroenterology, Hepatology, and Nutrition, Nationwide Childrens Hospital, Columbus, OH  
 
Background: Effective treatment of children with functional gastrointestinal disorders associated with chronic nausea and 
vomiting can be challenging. Children often have persistent symptoms despite conventional pharmacological or dietary 
treatment. Gastric electrical stimulation (GES) can be an effective treatment for children with chronic nausea and vomiting, but 
little is known about predictors of response. Mental health disorders, including anxiety and depression, are common in 
pediatric patients with functional gastrointestinal disorders. Our objective is to evaluate whether behavioral factors affect 
outcomes in children with chronic nausea and vomiting treated with GES. 
 
Methods: We performed a prospective cohort study and survey. We included patients <21 years of age with chronic nausea 
and vomiting treated with GES from 2009-2018 referred to the Motility Clinic at Nationwide Children’s Hospital in Columbus, 
Ohio. Demographics, medical history, and past treatment were recorded. Patients completed a Symptom Monitor Worksheet  
(SMW), recorded GI medications and route of nutrition at baseline and follow up visits. We contacted patients in 2019-2020 to 
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repeat a SMW and administer the Connor Davidson Resilience Scale-10 (CD-RISC-10), Life Orientation Test-Revised (LOT-
R), and a mental health and school/activity survey. We evaluated whether behavioral factors were associated with improvement 
in SMW or ability to stop supplemental nutrition. 
 
Results: We included 34 patients (median age 14 years, range 2-19; 70.6% female). At baseline, 23 (67.6%) needed 
supplemental nutrition (22 tube feeding and 5 parenteral nutrition), 13 (38.2%) had an anxiety disorder, and 10 (29.4%) had 
depression. Sixteen patients (47.1%) were attending school full time but the majority were missing school most or all of the 
time. Most patients (61.8%) had an Individualized Education Plan (IEP). Nearly all (97%) reported missing activities some of 
the time or more. We contacted patients at a median of 5.2 years after starting GES. Patients attending school full time had 
better SMW scores (average 30.5) than those with partial or no attendance (41.3 and 40.0 respectively). Higher LOT-R scores, 
indicating a more optimistic outlook, were associated with better SMW as well (correlation coefficient -0.60). After 1 year of 
GES, SMW scores improved by 14.7+/-15.8 and 13 of 23 patients (57%) no longer needed supplemental nutrition. Older age 
and not having an IEP were associated with improvement in SMW (p=0.02, 0.06 respectively). Anxiety, depression, and CD-
RISC-10 were not associated with improvement in SMW or no longer needing supplemental nutrition. 
 
Conclusions: In our cohort of children treated with GES, older age, optimism, and ability to participate in school were 
associated with symptomatic improvement. The presence of anxiety or depression did not affect the likelihood of improvement. 
Further study is needed to understand how to use these findings to improve patient selection for GES treatment. 
 
 
364     INTENSIVE OUTPATIENT TREATMENT OF PEDIATRIC RUMINATION SYNDROME IN THE ERA OF 
TELEMEDICINE. Kathryn Hawa, Ashley Kroon Van Diest, Meghan Holzmacher, Jody Wall, Neetu Bali, Karla Vaz, Desale 
Yacob, Carlo Di Lorenzo, Peter Lu  
Division of Gastroenterology, Hepatology, and Nutrition, Nationwide Childrens Hospital, Columbus, OH  
 
Background: Rumination syndrome is a functional gastrointestinal disorder (FGID) that involves effortless postprandial 
regurgitation of food followed either by rechewing or expulsion, and can be challenging to both diagnose and treat effectively. 
Patients with more severe symptoms require intensive management. At our institution, we have had success treating children 
with severe rumination syndrome using a multidisciplinary intensive outpatient program (IOP) involving multiple treatment 
sessions daily. Due to the COVID-19 pandemic, we have needed to transition from in-person treatment to telemedicine. The 
objective of this study is to compare outcomes of patients with rumination syndrome who completed IOP treatment in person 
versus by telemedicine. 
 
Methods: We performed a retrospective review of patients diagnosed with rumination syndrome by Rome IV criteria and 
participated in IOP treatment from 2018-2020. IOP consists of intensive medical and behavioral treatment provided by a 
specialized multidisciplinary team. Until March 2020, this program involved 3 in-person treatment sessions with meals per day 
for up to a week. Similar treatment sessions were performed during telemedicine visits. We compared outcomes of patients 
who received IOP treatment in person versus by telemedicine. Families/patients were then asked to complete a survey outlining 
their child’s current rumination symptom severity and review of the IOP. 
 
Results: We included 34 patients (79% F, median age 15 years, range 7-19 years) with rumination syndrome who completed 
IOP treatment. Patients had also been diagnosed with anxiety (17/34, 50%), depression (7/34, 21%), gastroesophageal reflux 
disease (6/34, 18%), constipation (6/34, 18%), functional abdominal pain (5/34, 15%), eating disorder (5/34, 15%), and 
superior mesenteric artery syndrome (4/34, 12%). At baseline, 9 patients (26%) required tube feeding or parenteral nutrition 
compared to 2 patients (6%) at follow up. Twenty-six patients (76%) were treated in person and 8 patients (24%) by 
telemedicine. There were no significant differences in sex, age, likelihood of anxiety or depression, and duration of IOP 
treatment between in person and telemedicine groups. The median duration of treatment for both groups was 4 days. Symptom 
severity at baseline and follow up are described in Table 1. For patients treated in person, 76% (19/25) had improvement in 
symptoms while 16% (4/25) had complete resolution of symptoms. For patients treated by telemedicine, 88% (7/8) had 
improvement in their symptoms. There were no significant differences between groups in likelihood of improvement. 
Of the 34 patients who completed the IOP, 23 (68%) completed both surveys. Overall, 78% (18/23) preferred in person therapy 
while 17% (4/23) did not have a preference. Of the telemedicine patients, 60% (3/5) would have preferred in-person IOP. All 
18 of the in-person cohort preferred in-person management. When asked to elaborate, 4 families expressed similar answers  
including the need for “in-person interaction,” having a “hands-on approach,” and because the psychologist can give “body 
instructions.” Other reported strengths of in-person treatment included a majority of families believing this would lead to “a 
stronger connection with the provider” (90%, 19/21), “fewer distractions” (86%, 18/21), and noting “treatment would be more 
effective in person” (76%, 16/21). In-person challenges included transportation and parking (63%, 12/19) as well as concerns 
about time commitment (84%, 16/19). The primary strengths of online treatment were that it saves time (72%,13/18) and some 
parents felt their child was more comfortable at home (39%,7/18). One family described that it was “easier to integrate habits at 

JPGN 73, Supplement 1, November 2021 S254

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



home” after completing the process online. Online challenges included having more distractions (81%, 13/16) and some 
parents felt their child was more comfortable talking to someone in person (75%, 12/16). 
 
Conclusion: Although multidisciplinary intensive outpatient treatment for children and adolescents with severe rumination 
syndrome is effective and the likelihood of improvement appears similar when completed in person or by telemedicine, the 
majority of families prefer in-person therapy. 
 

 
 
 
366     ANALYSIS OF NEUROGASTROINTESTINAL AND MOTILITY DISORDERS FROM NATIONAL PEDIATRIC 
INPATIENT DATABASE (KID): EXPLORING NATIONAL DEMOGRAPHIC ACCESS AND OUTCOMES. Dhiren 
Patel1,3, Noor Al-Hammadi2, Evan Xu3, Leslie Hinyard2, Thomas Attard4  
1Pediatric Gastroenterology, Hepatology and Nutrition, Saint Louis University School of Medicine, Saint Louis, MO; 
2Department of Health and Clinical Outcomes Research, Saint Louis University, Saint Louis, MO; 3Saint Louis University 
School of Medicine, Saint Louis, MO; 4Children's Mercy Hospitals and Clinics, Kansas City, MO  
 
Background:  Pediatric neurogastroenterology and motility (PNGM) has developed significantly in the last decade. PNGM 
disorders impose a significant impact on health-related quality of life and cost of health care. The prevalence of PNGM 
diagnoses appear to be rising but a detailed understanding of the overall disease burden across demographic groups is 
unknown. 
 
Objective:  To characterize the incidence and demographic characteristics of patients with PNGM conditions and the trends of 
inpatient motility diagnostic tests. 
 
Methods: We used the nationally representative HCUP-KID data base for years 2003-2016 to perform a trend analysis in US 
hospitalizations for ICD 9 / ICD 10 CM identified PNGM studies in patients (<18 years of age) with elective admission and a 
length of stay <3 days. Motility hospitalization rates per 1000 admissions were calculated and analyzed by year, hospital 
region, facility type and patient sociodemographic characteristics including: age, sex, race, insurance payer, and average 
median household income of county of residence. Chi-square statistics were computed for the distributions of patients with  
motility studies across the variables of interest. Multivariable logistic regression was used to examine factors influencing the 
receipt of motility studies in patients with gastrointestinal symptoms. SAS software survey procedures (version 9.4, SAS 
Institute Inc, Cary, NC) were used for all analyses to account for the sampling design of KID. 
 
Results:  The estimated total number of inpatient encounters (unweighted) was 267, 318, 419, 580, 744 in the cohorts from 
2003, 2006, 2009, 2012, and 2016 with a rate of 1.1, 1.4, 1.9, 2.9, 4.7 per 1000 hospital admissions, respectively. Across all 
years other than 2016, the Midwest had the highest hospitalization rate for PNGM tests. In 2016, hospitalization rate was 
highest in the South. Total hospital charges increased each year, from $14,140 in 2003 to $33,021 in 2016. Patients were more 
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likely to have a motility study in 2009 and 2012 compared to 2016. Patients with private or other types of insurance were more 
likely to have a motility study compared to those who have governmental insurance [private: 1.29 (1.16, 1.44); Other insurance 
types: 1.77 (1.49, 2.09)]. Patients residing in lower income zip codes were less likely to receive a motility study than those in 
zip codes ≥ 75th percentile for income [(0-25th percentile: 0.55 (0.48, 0.64); 26-50th percentile 0.68 (0.60, 0.77); 51-75th 
percentile 0.77 (0.67, 0.87)]. The odds of having a motility study were lower in females. Patients aged 0-3 years had a lower 
odd of a motility study compared ages 9-17, whereas patients aged 4-8 years or with a comorbidity [4.17 (3.76, 4.64)] were 
more likely to receive the service. Race did not influence who was to receive the study. 
 
Conclusion:  Our study found that there are gender, income, insurance and regional differences in the rates of inpatient PNGM 
studies and an increased trend in hospital total charges for PNGM services. Our observation that reimbursement patterns and 
surrogate income markers associated with practice patterns is concerning and deserves more detailed analysis. Future analysis 
should include ambulatory PNGM services to understand combined inpatient and outpatient procedures trend. 
 
 

 
 
 
Fig 1. Trends in the rates of Inpatient Pediatric Neurogastroenterology and Motility services 
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Fig. 2 Predictors of Inpatients Pediatric Neurogastroenterology and Motility services 
 
 
367     MIXED-METHODS ASSESSMENT OF A GUIDED IMAGERY THERAPY MOBILE APP PROTOTYPE FOR 
TREATING CHILDHOOD FUNCTIONAL ABDOMINAL PAIN DISORDERS. John Hollier3,1, Tiantá Strickland3, 
Miranda van Tilburg4,5,6, Robert Shulman3,1,2, Debbe Thompson3,2  
1Texas Children's Hospital, Houston, TX; 2USDA-ARS Children's Nutrition Research Center, Houston, TX; 3Pediatrics, Baylor 
College of Medicine, Houston, TX; 4College of Pharmacy and Health Sciences, Campbell University, Buies Creek, NC; 
5University of North Carolina at Chapel Hill School of Medicine, Chapel Hill, NC; 6University of Washington, Seattle, WA  
 
Background: Childhood functional abdominal pain disorders (FAPDs) are highly prevalent. Affected patients often have 
increased psychosocial distress compared to their healthy peers. Clinical trials suggest cognitive behavioral therapy and its 
variants like guided imagery therapy (GIT) are efficacious treatments. Unfortunately, the scarcity of mental health clinicians 
affects access to care. Preliminary work suggests remote delivery of prerecorded GIT sessions for children with FAPDs is 
efficacious. We aim to develop a GIT mobile app using a user-centered design. We have developed a GIT mobile app 
prototype to deliver prerecorded sessions to affected children remotely. This study captured the perspectives of the app 
prototype from affected children and their caregivers. 
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Methods:  We recruited 7 to 12-year-old children with FAPDs and their caregivers from our local healthcare system. 
Prospective participants and their caregivers independently completed a Rome IV questionnaire regarding the child’s 
abdominal pain characteristics. Both then separately performed a software demonstration involving a series of pre-set actions 
on the prototype and listened to a sample GIT session. The demonstration was video recorded while participants (1) opened the 
GIT mobile app, (2) logged on, (3) played a GIT session, (4) set up a reminder notification time, and (5) exited the app. Video 
recordings were analyzed to identify any user difficulty with the above actions. Participants then independently completed the 
Systems Usability Scale (SUS) questionnaire; scores > 68 are considered above average usability. Lastly, children and their 
caregivers participated in separate qualitative interviews to assess their perspectives and critiques of the GIT mobile app 
prototype and the sample GIT session. Interviews were recorded and analyzed by two independent coders using thematic 
analysis. Interviews persisted until thematic saturation was achieved. 
 
Results:  We recruited 16 patient-caregiver dyads. Average patient age was 9.0 ± 1.6 years old, and 69% were female. The 
sample was: White, non-Hispanic (56%), Hispanic (18%), Black (13%), and Asian (13%) families. Caregivers were primarily 
mothers or grandmothers (87%). 
 
SUS questionnaire average scores were 78 ± 13 for the children and 78 ± 14 for the caregivers. Software demonstration videos 
showed that all tasks were easily completed with one exception: Most children and their caregivers had difficulty settings the 
notification reminder time. 
 
The child interviews confirmed that the app’s usability was favorable, but users confirmed issues setting the notification 
reminder time. There were suggestions for modifying the app’s appearance by adding more exciting scenery and animations. 
Children thought listening to prerecorded GIT sessions was acceptable for treating their FAPDs. Opinions regarding the sample 
GIT session were favorable overall. Preferred GIT session topics included animals, a beach setting, swimming, and 
rainforests/forests. They also liked the idea of soft music and session theme-related sounds in the background. Motivation to 
use the app could be encouraged with intangible rewards like virtual points or coins and tangible rewards like money, food, and 
toys. 
 
Caregiver interviews confirmed that the app’s usability was favorable, reinforced difficulty setting the notification reminder 
time, and found this treatment approach acceptable. Critical comments focused on the app’s appearance (e.g., centering of the 
icons and text fields, small icon and font sizes) and wording (e.g., “audio track” is not kid-friendly). There was no consensus 
on whether animations should be used within the app. Caregivers thought motivation to use the app by affected children 
primarily would be driven by the app’s ability to improve abdominal pain symptoms. They also agreed with the use of 
intangible and tangible rewards to increase user engagement. The beach setting was recommended as a GIT session topic by 
many caregivers, and they also recommended music and nature sounds in the background. 
 
Conclusion: Usability testing identified critical changes needed to enhance the app’s use and appeal. Recommendations 
included modifications to the app’s appearance, music and natural sounds in the background, and a rewards system to promote 
routine use. In addition, users preferred GIT session topics to include nature settings. Incorporating user feedback into the 
mobile app development process should increase user engagement in the short term and clinical efficacy long term. 
 
 
368     REVIEW OF BACLOFEN TREATMENT FOR CHILDREN WITH RUMINATION SYNDROME AT A SINGLE 
CENTER. Shivani Gupta, Peter Lu, Karla Vaz, Desale Yacob, Jody Wall, Ashley Kroon Van Diest, Carlo Di Lorenzo, Neetu 
Bali  
Gastroenterology, Nationwide Children's Hospital, Columbus, OH  
 
Background: Baclofen has been shown to decrease rumination frequency in adults with rumination syndrome. However, 
outcomes of children with rumination syndrome treated with baclofen have not yet been described in the published literature. 
The aim of this study was to examine the safety and efficacy of baclofen in children with rumination syndrome. 
 
Methods: This study was a retrospective review of children 0-18 years of age with a diagnosis of rumination syndrome based 
on Rome IV criteria who were prescribed baclofen by a gastroenterologist for treatment. Children without follow up data or 
who were prescribed baclofen for gastroesophageal reflux disease were excluded. Gender, age at diagnosis, ethnicity, medical 
and behavioral treatment, baclofen dosing, side effects, and symptoms at both baseline and follow up were recorded. Fisher’s 
exact test and Wilcoxon signed-rank test were used to compare categorical and continuous variables as appropriate. 
 
Results: We identified 44 patients with a diagnosis of rumination syndrome who were prescribed baclofen by a 
gastroenterologist at our institution. Seventeen of these patients either did not have follow up data or never started the 
medication. Therefore, we included 27 patients in the study: 22 patients (81.5%) were female with a median age of 14.5 years 
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(range 10-18 years) and 100% were Caucasian. Twenty patients (74%) were started on 5 mg of baclofen and 7/27 (26%) were 
started on 10 mg. Twelve patients (44%) reported clear improvement in their symptoms, primarily as a decrease in rumination 
frequency, at their first follow up visit 10 days to 7 months after starting baclofen. The number of days per week with 
rumination episodes decreased after starting baclofen (p<0.05). Six patients (22.2%) had a feeding tube (NG/NJ) prior to 
starting baclofen and 3 of those patients (50%) were able to have it removed after baclofen treatment. One patient (3.7%) 
experienced dizziness. No other side effects were reported. 
 
Conclusion: In our cohort, nearly half of children with rumination syndrome experienced improvement after baclofen 
treatment. The medication was well tolerated with minimal or no side effects reported. Our findings suggest that baclofen may 
be a safe and effective treatment for children with rumination syndrome, a disorder that can be challenging to treat with limited 
available options. Of note, the majority of our patients received behavioral treatment and baclofen simultaneously. Thus, 
prospective, controlled studies in a larger cohort of children with rumination syndrome are needed to confirm these findings. 
 
 
369     ANORECTAL MANOMETRY CHARACTERISTICS IN PATIENTS WITH SPINA BIFIDA. Adam Paul1, Shikib 
Mostamand2, Tanaz Danialifar1, Anita Sicolo1, Jaya Punati1  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Hospital of Los Angeles, Los Angeles, CA; 2Pediatric 
Gastroenterology, Hepatology and Nutrition, Children's National Hospital, Washington,  
 
Background: Spina bifida, one of the most common fetal malformations, occurs when the caudal neural tube fails to fuse 
during fetal development. As a result of the associated neurogenic bowel function, patients may experience either constipation 
or incontinence. Retentive and non-retentive fecal incontinence associated with spina bifida has been shown to negatively 
impact quality of life. There is limited pediatric data on the anorectal manometry characteristics and pelvic floor function of 
patients with spina bifida. Previous studies have suggested that there is no difference in resting pressures, squeeze pressures, 
and rectoanal inhibitory reflex (RAIR) recovery time in spina bifida patients compared to normal controls. (Siddiqui A, Rosen 
R, Nurko S. Anorectal manometry may identify children with spinal cord lesions. J Pediatr Gastroenterol Nutr. 2011 
Nov;53(5):507-11) 
 
Purpose: The aim of our study was to assess the anorectal manometry characteristics of patients with spina bifida compared to 
pediatric controls with functional constipation.  
 
Methods: This retrospective study compared 38 children with spina bifida to 243 patients with functional constipation 
followed at Children’s Hospital Los Angeles between April 2018 and April 2021. Anorectal manometry was performed using a 
Medtronic ManoScan ™ High Resolution AR Manometry catheter and analyzed with ManoView ™ AR Analysis Software.  
 
Results: Patients with spina bifida were found to have lower baseline sphincter pressures, lower maximum sphincter squeeze 
pressures, and prolonged rectoanal inhibitory reflex (RAIR) recovery compared to controls (p value <0.05). Spina bifida 
patients were also more likely to have unsuccessful balloon expulsion during simulated defecation. There were no differences 
in sensation (first sensation, urge, and discomfort) in the two groups.  
 
Discussion: Obtaining acceptable ranges for anorectal manometric data specific to spina bifida patients may allow for 
improved bowel management program development, as well as improve detection of spinal cord anomalies in patients with 
intractable constipation. Our study found that patients with spina bifida were more likely to have lower baseline sphincter 
pressures, lower maximum sphincter squeeze pressures, but no differences in sensation; thus suggesting that fecal incontinence 
is likely related to low sphincter tone and control. The finding of prolonged RAIR recovery may be used as a predictive factor 
in determing which patients with incontinence or constipation would benefit from spinal imaging for diagnosis of occult spinal 
dysraphism. 
 
 
370     ANORECTAL MANOMETRY CHARACTERISTICS OF POST-OPERATIVE IMPERFORATE ANUS. Adam 
Paul1, Shikib Mostamand2, Quratulain Merchant1, Tanaz Danialifar1, Jaya Punati1, Anita Sicolo1  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Hospital of Los Angeles, Los Angeles, CA; 2Pediatric 
Gastroenterology, Hepatology, and Nutrition, Children's National Hospital, Washington,  
 
Background:  Imperforate anus is a congenital anorectal malformation that results from abnormal embryological re-
canalization of the hind gut. It typically requires immediate surgical intervention in the neonatal period. However, defecatory 
disorders, such as chronic constipation and both retentive and non-retentive fecal incontinence, may develop in some patients 
following surgery. Previous data suggests that patients with anorectal malformations have lower anal canal resting pressures 
and impaired rectoanal inhibitory reflex (RAIR).  
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Purpose: The aim of our study was to assess the postoperative anorectal function in children with Imperforate anus using 
anorectal manometry compared to patients with chronic functional constipation as a control.  
 
Methods:  This retrospective study compared 56 children with surgically repaired imperforate anus to 243 patients with 
functional constipation followed at Children’s Hospital Los Angeles between April 2018 and April 2021. Anorectal manometry 
was performed using a Medtronic ManoScan ™ High Resolution AR Manometry catheter and analyzed with ManoView ™ 
AR Analysis Software.  
 
Results: Patients with imperforate anus had significantly lower resting pressures, residual anal pressures, and sphincter squeeze 
pressures compared to functional constipation controls (P <0.0001). Imperforate anus patients were also more likely to have 
absent RAIR compared to functional constipation controls (P <0.0001). There were no differences noted in sensation (first 
sensation, urge, and discomfort) or balloon expulsion (simulated defecation) between the 2 groups.  
 
Discussion: Our study supports previously published data suggesting patients with repaired imperforate anus have lower anal 
canal pressures and absent RAIR. We demonstrated that imperforate anus patients had similar sensation and successful balloon 
expulsion compared to healthy controls but decreased squeeze. This suggests an increased likelihood of fecal incontinence 
most likely secondary to impaired muscular control. This should be considered when planning a post-operative bowel 
management program for imperforate anus patients. Development of acceptable ranges for anorectal manometry findings in 
these patients is the first step in determining predictable strategies for successful treatment. 
 
 
371     RELIABILITY OF PEDIATRIC ROME IV CRITERIA FOR THE DIAGNOSIS OF DISORDERS OF BRAIN-GUT 
INTERACTION. Rasmita Budhathoki1,3, Susan Gutierrez2,4, Neha Mahajan2,4, Miguel Saps1,3  
1Pediatric Gastroenterology, Jackson Memorial Hospital, Miami, FL; 2Jackson Memorial Hospital, Miami, FL; 3Pediatric 
Gastroenterology, University of Miami School of Medicine, Miami, FL; 4University of Miami School of Medicine, Miami, FL  
 
Background:  The diagnosis of disorders of the brain-gut interaction is based on the Rome IV criteria (1). The latest edition of 
the Rome criteria includes several changes compared to the previous versions (Rome II and III). There is little validation of the 
new criteria. Previously, there have been studies investigating the reliability of the Rome II and Rome III criteria. No studies 
have been published on the reliability of the Rome IV criteria. A diagnostic tool cannot be valid if not reliable. Understanding 
the reliability and validity of the criteria is key to inform about its applicability for clinical care and research purposes. 
 
Objectives: To evaluate the inter-rater reliability of the pediatric Rome IV criteria. 
 
Methods:  20 vignettes were given to 10 board-certified/eligible pediatric gastroenterologists and 10 pediatric gastroenterology 
fellows. Each rater was provided with a list of 17 possible diagnoses (all pediatric categories of the Rome IV criteria plus 
“none of the above” or “not enough information”). The raters were instructed to select one diagnosis for each vignette. The 
results were evaluated for inter-rater reliability (IRR). To minimize random observer errors: (i) raters were provided with a 
copy of the Rome IV criteria to account for lack of knowledge or inaccurate recall of the diagnostic criteria and (ii) we 
standardized the study by providing each of the raters with the same clinical vignettes. To compare the reliability of the Rome 
II, Rome III and Rome IV criteria we utilized the same methodology, unchanged vignettes, equal number of raters, and levels 
of expertise as in our previous studies on the reliability of Rome II (2) and Rome III (3) criteria. 
 
Results: The average percentage of agreement among the raters was 55% for the pediatric gastroenterologists and 48.5% for 
the pediatric gastroenterology fellows. The inter-rater percentage of agreement per clinical case was >50% in only 9 out of 20 
(45%) vignettes for the gastroenterologists and 8 out of 20 (40%) cases for the fellows. To account for possible agreement by 
chance, we calculated the kappa (k) coefficient, a measure of pairwise agreement corrected for chance. The k coefficient was 
0.54 for the specialists and 0.47 for the fellows (P<0.0001). This is considered moderate agreement. In the previous studies on 
reliability of Rome II and Rome III criteria, the k coefficient was 0.37 (fair) and 0.45 (moderate) for specialists and 0.41 
(moderate) and 0.39 (fair) for the fellows, respectively (see Table 1). 
 
Conclusion: The interobserver reliability of the Rome IV criteria among pediatric gastroenterologists and fellows was found to 
be moderate. The result of this study showed improvement in reliability compared to Rome II and III criteria. However, our 
study suggests that the Rome criteria still necessitates further refinement to improve their reliability and to make them more 
embracing and user friendly. 
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Table 1: Overall comparison of inter-rater reliability (IRR) of the Rome II, III and IV criteria 
 
 
372     PREVALENCE OF FUNCTIONAL GASTROINTESTINAL DISORDERS ACCORDING TO ROME IV VS ROMA 
III IN COLOMBIAN-ECUADORIAN CHILDREN. Edgar Jativa1, Carlos Velasco-Benitez2, Daniela Velasco-Suarez3  
1Pediatrics, Universidad Central del Ecuador, Cali, Valle, Colombia; 2Pediatrics, Universidad del Valle, Cali, Colombia; 
3Medicine, Pontificia Universidad Javeriana - Cali, Cali, Colombia  
 
Introduction: The prevalence of presenting any functional gastrointestinal disorder (FGIDs) in Colombia and Ecuador for 
schoolchildren and adolescents according to the Rome III Criteria is 23.7% and 22.8%, respectively.  
 
Objective: To determine the prevalence of FGIDs in children from 0 to 18 years old of public an private schools to Colombia 
and Ecuador according to the Rome IV diagnostic criteria and to compare them with previous studies according to Rome III.  
 
Methodology: Cross-sectional observational study in which the parents/guardians of 3,887 infants and toodlers between 1 
month and 4 years of age and 7,480 schoolchildren and adolescents between 5 and 18 years of age from Colombia (n=8032) 
and Ecuador (n=3335) were recruited to complete the Questionnaire for Pediatric Digestive Symptoms Rome IV Version 
(QPGS-IV) to identify FGIDs in children. Sociodemographic variables (age, sex, origin), clinical (overweight/obesity, 
undernutrition, abdominal obesity), family (only child, first-born, separated/divorced parents, intra-family FGIDs), nutritional 
(breastfeeding) and environmental (prematurity, confinement for Covid-19).  
 
Results: According to the Rome IV Criteria, 15.8% of infants; 24.8% of toodlers; 21.1% of the schoolchildren and 22.1% of 
the adolescents fulfilled the criteria based on the symptoms of some FGIDs; this prevalence being lower compared to the Rome 
III Criteria for infants, toodlers and school children (p<0.05). The most frequent FGIDs were colic in infants (7.6%) and 
functional constipation in toodlers (18.3%), schoolchildren (12.5%) and adolescents (11.1%). The main risk factors for infants 
and toodlers was age (p<0.05); for infants it was malnutrition (OR=3.04 p=0.032) and for toodlers it was breastfeeding 
(OR=0.33 p=0.021). There was no association with confinement by Covid-19 or other variables. Conclusions: Based on the 
Rome IV Criteria, FGIDs are frequent and have a lower prevalence compared to Rome III, and are associated with age, 
malnutrition and have breastfeeding as a protective factor. 
 
 
373     ANAL INTRASPHINCTERIC ONABOTULINUM TOXIN A IN CHILDREN WITH CHALLENGING 
CONSTIPATION EFFECT OF COMORBIDITIES OBSESITY AND PSYCHOSOCIAL FACTORS. Carly Gunderson3, 
Sabrina Wong4, Amanda D'Ambra1, James Franciosi1,2, Edward Mougey5, Roberto Gomez1,2  
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1Pediatric Gastroenterology, Hepatogy and Nutrition, Nemours Children's Clinic, Orlando, FL; 2Pediatrics, University of 
Central Florida College of Medicine, Orlando, FL; 3Pediatrics, Nemours Children's Clinic, Orlando, FL; 4University of 
Central Florida College of Sciences, Orlando, FL; 5Nemours Biomedical Research Center for Pharmacogenomics and 
Translational Research, Wilmington, DE  
 
Background:  Constipation is highly prevalent in the pediatric population, accounting for up to 5% of general pediatrician 
office visits and up to 25% of referrals to pediatric gastroenterologists. Among children with constipation, approximately 25 % 
develop challenging constipation, not responding to standard therapy. Over the past decade, Onabotulinum toxin A has become 
more popular as a therapeutic modality for functional constipation in patients who have failed other interventions. However, 
few studies have evaluated the length of effectiveness of the onabotulinum toxin A injections, and no studies have reviewed for 
any correlation between Onabotulinum toxin A outcomes and patient comorbidities. This study aims to assess the length of 
efficacy of the onabotulinum toxin A injections and evaluate an association between Onabotulinum toxin A outcomes with 
patient comorbidities and demographics. 
 
Hypothesis:  Anal intra-sphincteric onabotulinum toxin A injections for challenging constipation is likely lose efficacy after 2-
3 months. Medical comorbidities and patient demographics will impact the effectiveness of anal intra-sphincteric onabotulinum 
toxin A injections for challenging constipation in children. 
 
Materials and methods:  This study retrospectively analyzes clinical data of 44 patients who underwent intra-sphincteric 
Onabotulinum toxin A injection between October 2013 and May 2021 at the Neurogastroenterology and Motility Center at the 
Nemours Children’s Hospital in Orlando, FL. Each patient was seen in the clinic at least once after undergoing anal intra-
sphincteric onabotulinum toxin A injections. Demographic data were collected and the presence of diagnosed comorbidities 
such as autism, ADHD, developmental delay, anxiety, depression, chromosomal abnormalities, or neurologic disorders. Data 
from anorectal manometry (ARM) was also collected, 
 
Results:  Data from 44 patients (22 female) receiving anal intra-sphincteric onabotulinum toxin A injections were 
retrospectively analyzed. Patients had a mean age of 6.4 (std 4.2) years, a mean weight of 22.4(std 12.3) Kg and a mean dose of 
5.5(std 2.8) units /kg of onabotulinum toxin A. The mean first follow-up was 3.3(std 1.6) weeks in 44 patients: 23.5(21.6) 
weeks in 35 patients; 143(71) weeks in 14 patients. 
 
At the first and second follow-up, there was an observed increase in the number of bowel movements per week from baseline 
3.7±2.2 to 5.7±1.9 (p = 0.09), and 3.6±2.3 to5.0±2.2 (p = 0.06) respectively. At the third follow-up, no significant increase in 
bowel movements per week was observed. Soiling episodes decreased at first follow-up1.2±0.9 to0.8±0.7 (p=0.02), with no 
difference at second or third follow-up. In a second follow up there was an observed de-escalation of therapy for constipation 
score decreased from 4.5±1 to 3.5 ± 1.4 (p=0.06). It was not possible to deescalate at first or third follow-up. There was a 
significant reduction in the emergency department visits at the second and third follow-up 0.88±1.8 to 0 (p=0.01), and 0.62 
±1.3 to 0.1 ±0.5 respectively. A significant decrease in admissions was seen at first follow-up1.14±1.3 to 0 (p=0.01). There 
were an observed improvement in the global assessment score in 32 (72%) patients at the first follow up and in 16(36%) 
patients at the second follow-up, and in 10 (22%) at third follow up. At second follow up score changed 0.79± 0.4 to 1.36±1 
(p=0.07). Four patients needed a second dose of anal intra-sphincteric onabotulinum toxin A. 
 
In obese patients, there was an observed increase in mean soiling episodes at first follow-up of 0.4 ±0.5 to 1.25± 0.9 (p = 0.06). 
Also, obese patients showed a decreased frequency of bowel movements per week at the second follow-up (p = 0.07). At 
baseline, there was an increased frequency of Emergency department visits in patients with comorbidities up 0.3±0.3 to 1.3±2 
(p=0.05). 
 
There was no statistically significant difference at any follow-up based on gender or presence of other comorbidities or ARM 
results. There were no complications reported 
 
Conclusion:  Anal intra-sphincteric injection of onabotulinum toxin A was again validated as an effective therapy for 
challenging constipation in children with 72% response at the first follow-up, 45% at the second follow-up and 22 % at the 
third follow up. The effect of onabotulinum toxin A was longer than expected and ranged between 5.75 and 11.9 months. 
Among comorbidities, only obesity appeared to affect the response to onabotulinum toxin A. 
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374     REFERRALS FOR DIAGNOSTIC TESTING IN CHILDREN WITH SUSPECTED GASTROESOPHAGEAL 
REFLUX DISEASE. Lisa Mahoney1, Ramy Yim2, Jenny ChanYuen2, Maria Alfieri2, Maireade McSweeney1, Rebecca Hirsch1, 
Rachel Rosen1  
1GI/Nutrition, Boston Children's Hospital, Boston, MA; 2Department of Pediatrics, Boston Children's Hospital, Boston, MA  
 
Introduction: Gastroesophageal reflux disease (GERD) is a common pediatric digestive disorder. The 2018 NASPGHAN 
GERD guidelines recommend a brief trial of acid suppression in older children with typical reflux symptoms. Diagnostic 
testing with esophagogastroduodenoscopy (EGD) and/or multichannel intraluminal impedance with pH (pH-MII) is 
recommended when symptoms persist despite treatment or for those unable to wean off therapy. However, there is little data on 
testing frequency in children.  
 
Aim:  The aim of this study was to characterize referrals for reflux testing in a high-volume pediatric GI practice at a tertiary 
care academic center. Methods: As part of a quality improvement (QI) initiative, clinicians received surveys detailing reflux 
medication use for patients presenting to an outpatient GI visit with suspected GERD. The survey was triggered when 
clinicians entered ICD-10 billing codes associated with typical GERD symptoms. Survey responses were integrated with an 
electronic data warehouse containing demographic, administrative and clinical data. Data was analyzed from December 2018-
February 2020 and all new patients >5 years establishing outpatient care were included.  
 
Results: There were 1132 unique new visits, with a mean patient age of 13.6 ± 4.2 years. Billing diagnoses included: GERD 
(24%), nausea (21%), vomiting (20%), epigastric pain (12%), heartburn (9%), dyspepsia (5%), regurgitation (2%), chest pain 
(2%) and esophagitis (2%). Upon arrival to the visit, 38% of patients were on a proton pump inhibitor (PPI), 16% were on a 
histamine 2 receptor antagonist (H2RA) and 3% were taking both a PPI and H2RA. In the 460 patients who arrived on a PPI, 
the PPI was continued unchanged in 49%, discontinued in 24%, increased in 17%, decreased in 8% and switched to a different 
PPI brand in 2%. In the 494 patients who were not taking any acid suppression medications at arrival to their visit, 100% 
started a new medication to manage reflux symptoms: 49% PPI, 28% H2RA, 16% cyproheptadine, 2% calcium carbonate, 2% 
erythromycin, 1% sucralfate and 3% other. A total of 25% of patients were referred for diagnostic testing within the study 
period following their visit: EGD alone in 23%, pH-MII alone in 0.4% and both EGD and pH-MII in 1.7%. The mean time 
from visit to testing was 73 ± 74 days for EGD and 145 ± 92 for pH-MII. Patients referred for testing were more likely to have 
arrived on acid suppression (RR 1.6, 95% CI [1.3, 2.0]).  
 
Conclusions: Over half of new patients arrive to their initial GI visit already taking PPIs or H2RAs. One quarter of all new 
patients were referred for diagnostic testing after their visit. Testing was performed more frequently in patients arriving on acid 
suppression. Based on this data, future QI initiatives will be aimed at reducing prolonged use of acid suppression medications 
and optimal utilization of diagnostic reflux testing. 
 
 
377     SCHOOL CAUSES CONSTIPATION: DECREASE IN EMERGENCY DEPARTMENT VISITS FOR 
CONSTIPATION DURING COVID-19 PANDEMIC SCHOOL CLOSURES. Ramakrishna Mutyala2,3, Sandra Spoltman1, 
Angela Eberhart1, Michael Bates2,3  
1Dayton Children's Health Partners, Dayton Children's Hospital, Dayton, OH; 2Gastroenterology and Nutrition, Dayton 
Children's Hospital, Dayton, OH; 3Pediatrics, Wright State University Boonshoft School of Medicine, Dayton, OH  
 
The COVID-19 pandemic has resulted in the implementation of alternative models of education, with virtual learning in lieu of 
in-person schooling. School schedules significantly affect children's routines, including levels of activity, meals, and access to 
restrooms. The Dayton Children's Health Partners clinically integrated network has been working on a program to decrease 
costs associated with pediatric constipation in southwest Ohio, including emergency department (ED) utilization. We 
hypothesized that there would be a decrease in encounters due to constipation with the interruption of traditional in-person 
learning due to the coronavirus disease 2019 (COVID-19) pandemic. 
 
We have collected data on emergency department, primary care, and specialist outpatient encounters and hospital admissions 
for patients who have been diagnosed with constipation. We analyzed Dayton Children’s Hospital (DCH) ED visits of school 
age children (5-18 years old) for constipation-related diagnosis codes and correlated the patients’ street addresses and zip codes 
to state assigned school districts. Data were aggregated using Microsoft Power BI. We used the online quality improvement 
(QI) platform LifeQI to create control charts. Individual school district in-person/remote learning schedules were overlaid 
using local news reporting. 
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We found that DCH ED visits for all causes decreased significantly beginning in March 2020, with the lowest point being in 
April/May 2020. Since that time, ED visits for all causes have gradually increased, although they have not yet returned to their 
pre-COVID-19 levels. Before COVID-19, DCH ED visits related to constipation were lower in the summer and rose when 
school began. Once there were school closures the percentage of DCH ED visits for constipation decreased and remained low 
even when school resumed in September, as many children were learning remotely. Many schools began in-person/hybrid 
learning in October or November 2020, and the percentage of constipation-related DCH ED visits began to rise around this 
time. School closure and re-opening affected the rate of DCH ED visits for constipation. Analysis of children from specific 
school districts demonstrated varying constipation ED visit rates related to in-person and remote learning. 
 
In conclusion, in-person schooling correlates with ED evaluation and treatment for constipation. 
 
 
379     DIAGNOSTIC UTILITY OF MUCOSAL BIOPSIES DURING COLONIC MANOMETRY CATHETER 
PLACEMENT. Derek Armstrong, Bruno Chumpitazi, Kesha Balakrishnan  
Pediatrics, Baylor College of Medicine, Houston, TX  
 
Background: Colonic manometry studies are performed for further evaluation of children with intractable constipation. 
Although mucosal biopsies may be obtained during colonic manometry catheter placement, their diagnostic utility is unknown. 
 
Objectives: 1) To determine the frequency and location of mucosal biopsies during endoscopic guided colonic manometry 
catheter placement; 2) To determine the histologic findings of these biopsies; and 3) To determine whether histologic 
abnormalities are associated with either gross colonoscopy findings or colonic manometry results. 
 
Methods: A retrospective single-center chart review of children less than 21 years of age with intractable constipation who had 
a colonic manometry study between the years 2008-2020 at a quaternary children’s hospital was completed. The age, sex, race 
and ethnicity, method of colonic manometry catheter placement, gross endoscopic findings, mucosal biopsy locations, mucosal 
biopsy results, and colonic manometry results were systematically captured. 
 
Results: 148 children were included with median [25%-75%] age of 8.5 [4.7-13.2] years. 81 (55%) were female. 
Race/ethnicity of the studied population included: 80 (54%) Caucasian, 35 (24%) Hispanic, 20 (14%) Black, 4 (3%) Asian; 1 
(1%) Pacific Islander, and 8 (5%) not specified. A colonic mucosal biopsy was obtained in 118 (80%) and a terminal ileum 
mucosal biopsy was obtained in 61 (41%). Histologic Findings: Of the 61 terminal ileum biopsies, findings included: 26 (43%) 
no abnormalities noted, 7 (11%) acute inflammation, 2 (3%) chronic inflammation, 28 (46%) lymphoid hyperplasia/increased 
Peyer’s patches, 3 (5%) ileal eosinophilia, and 2 (3%) eosinophilic ileitis (>56 eosinophils/HPF). Of those with acute or 
chronic inflammation, 7 (88%) were mild in severity. Of the 118 colonic biopsies, findings included: 31 (26%) no 
abnormalities noted, 11 (9%) acute inflammation, 29 (25%) chronic inflammation, 40 (34%) lymphoid hyperplasia/increased 
Peyer’s patches, 25 (21%) melanosis coli, and 8 (7%) colonic eosinophilia (right >50 eosinophils/ HPF, transverse >35 
eosinophils/HPF, left >25 eosinophils/HPF). Of those with acute or chronic inflammation, 33 (79%) were mild in severity. 
Association of histologic findings with gross colonoscopy findings or colonic manometry results: Of the 111 children who had 
documented gross colonoscopy findings and colonic biopsy, colonic dilation was identified in 34 (31%), a tortuous colon in 28 
(25%), and no abnormalities noted in 63 (57%). Of the 118 who had a colonic biopsy and manometry study, findings included 
complete high amplitude propagating contractions (HAPCS) in 32 (27%), partial HAPCs in 46 (39%) and no HAPCs in 40 
(34%). An intact gastro-colic reflex was documented in 49 (42%). We did not identify any statistically significant associations 
between histologic findings and either gross colonoscopy findings or manometry results. 
 
Conclusions: Mucosal biopsies, primarily of the colon, are obtained in a large majority of endoscopic colonic manometry 
catheter placements. Histologic abnormalities may frequently be present in these mucosal biopsies, but are often mild. 
Ultimately, mucosal biopsy results are not associated with either gross colonoscopy findings or colonic manometry results. 
 
 
380     DIETARY INTERVENTIONS FOR GASTROPARESIS IN PEDIATRIC AND ADULT POPULATIONS: A 
SYSTEMATIC REVIEW AND META-ANALYSIS. Tanya Su3, Debra Okafor3, Bruno Chumpitazi3, Keya Lee2, Robert 
Shulman3, Ruben Hernaez1  
1Medicine, Baylor College of Medicine, Houston, TX; 2Research and Instruction, Houston Academy of Medicine Texas Medical 
Center Library, Houston, TX; 3Pediatrics, Baylor College of Medicine, Houston, TX  
 
Methods: A literature search of MEDLINE Ovid from 2008 onwards was conducted to identify randomized controlled trials, 
cohort studies, and cross-sectional studies that reported dietary interventions in Gp. From the initial search, 2,550 studies 
resulted. These were assessed by two independent reviewers and selected based on the primary outcomes of interest: changes 
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in symptom-specific patient-reported outcomes and changes in gastric emptying time. A third reviewer resolved any 
discrepancies. 
 
Results: 6 adult but no pediatric studies met inclusion criteria; systematic review suggested low-fat diets, diets with 
isoflavones, and foods considered bland, starchy, sweet, and salty did not exacerbate Gp symptoms. Meta-analysis of two 
studies showed benefit of a small particle vs standard diet on gastric emptying (Figure, top panel; standard mean difference = 
Difference in mean outcome between groups/Standard deviation of outcome among participants). Two studies (Figure, bottom 
panel) showed benefit on nausea/vomiting symptoms with a small particle size vs standard diet (studies had modest differences 
in fat content – 30% vs 45%). No effect on abdominal pain, fullness, or bloating was noted. 
 
Conclusion: Limited data suggests a small particle diet can improve gastric emptying and nausea/vomiting symptoms in adults 
with Gp. Too little data is available to compare other interventions. Importantly, we could find no published pediatric studies, 
highlighting a critical gap in the literature. 
 

 
381     DIAGNOSIS OF ESOPHAGEAL ACHALASIA BY HIGH RESOLUTION MANOMETRY: EXPERIENCE IN A 
TERTIARY HOSPITAL IN MEXICO CITY, MEXICO. Sharon Imbett Yepez, Cynthia González Portillo, Erick Toro-
Monjaraz, Diego Blanco-Fuentes, Flora Zarate Mondragon, Roberto Cervantes-Bustamante, Jaime Ramirez Mayans  
Gastroenterología y Nutricion, Instituto Nacional de Pediatría, Ciudad de México, Mexico  
 
Introduction: Achalasia is a rare disorder of primary motility of the esophagus in pediatric age, most of the time 
underdiagnosed since it can present with various clinical manifestations such as dysphagia, regurgitation, vomiting, loss of 
weight and chest pain. The classic form is manifested by significant dysphagia, regurgitation, halitosis, weight and height 
arrest, etc. With these manifestations and when this pathology is suspected, an esophageal-gastro-duodenal series (SEGD) 
should be requested as soon as possible, as well as an endoscopy study, however, the gold standard is high-resolution 
esophageal manometry where the absence of relaxation of the lower esophageal sphincter is verified. The low prevalence and 
incidence of this pathology means that there are few publications in this regard. The National Institute of Pediatrics, being a 
third-level center and of reference throughout the country, presents the cases diagnosed from 2015 to date by high-resolution 
manometry. 
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Objectives: To describe the clinical and endoscopic characteristics, high resolution esophageal manometry findings and the 
type of treatment in children diagnosed with achalasia at the National Institute of Pediatrics from January 1, 2015 to 2021. 
 
Material and methods: Children diagnosed with achalasia by high resolution esophageal manometry were included according 
to Chicago classification Version 3.0 with the identification of the three subtypes differentiated by the pressurization patterns. 
The results were taken to the SPSS v 21.0 program. and they were analyzed by descriptive statistics. For the qualitative 
variables, frequencies and proportions were used; for the quantitative variables, the means, medians and standard deviations 
were used. 
 
Results: A total of 16 patients with a diagnosis of achalasia were registered with ages between 4 to 17 years of age, average of 
11.4 years, where 53% were men and 47% women. The most frequent type of achalasia was type 2 in 80%, the predominant 
symptom being dysphagia for solids in 53%, secondly vomiting with 26%, of which 9 patients had 2 or more symptoms, loss of 
weight was reported in 53% (8 patients). Pre-existing comorbidity was documented in 40% of the cases, of which 33% suffered 
from Down syndrome. Within the esophageal manometry parameters, type 1 gastroesophageal junction was reported up to 
93.75% (15 patients), mean integrated relaxation pressure (IRP) of 52.4 mmHg with a maximum reported of 84 mmHg, mean 
integrated distal contractility (ICD) was 1485 mmHg / s / cm, a maximum of 9043 mmHg / s / cm, the pressure of the lower 
esophageal sphincter with an average value of 52.6 mmHg and pressure of the upper esophageal sphincter up to 196 mmHg 
with an average of 89 mmHg, a myotomy of Heller with Dor fundoplication in 46.6% with endoscopic application of 
botulinum toxin in only 1 case. 
 
Conclusion: Achalasia continues to be a rare disease of the esophagus in children. The main tool for suspicion is the medical 
history of frequent dysphagia, vomiting, or regurgitation. Imaging studies such as SEGD and panendoscopy continue to be of 
great help for differential diagnosis, however, high-resolution manometry is considered the gold standard. In this series of 
cases, a manometric abnormality was demonstrated in 100% of the cases, the peristaltic waves generated in the body of the 
esophagus were non-propulsive and without amplitude, as well as a high sphincter pressure with no relaxation thereof. A 
striking finding is the presentation of achalasia in individuals with Down syndrome, as has been documented in other series . 
Manometric findings in pediatric patients with achalasia 
 
Case Age(Years) Achalasia Type IRP(mmHg) DCI(mmHG/cm/s) LES pressure(mmHg) Peristalsis 

1 16 II 45 783 65 Panesophageal pressurizatio 
2 6 II 42 184 48 Panesophageal pressurization 
3 17 II 60 450 71 Panesophageal pressurization 
4 7 II 81 1160 63 Panesophageal pressurization 
5 4 II 29 548 29 Panesophageal pressurization 
6 5 II 60 34 30 Panesophageal pressurization 
7 17 II 60 9043 57 Panesophageal pressurization 
8 16 III 84 5026 50 spastic 
9 16 III 20 2294 30 spastic 
10 18 II 30 655 67 Panesophageal pressurization 
11 1 II 43 1262 81 Panesophageal pressurization 
12 16 II 66 356 28 Panesophageal pressurization 
13 12 II 58 223 87 Panesophageal pressurization 
14 14 II 63 260 32 Panesophageal pressurization 
15 9 I 32 3 51 Aperistalsis 

 
HREM: High resolution esophageal manometry; IRP: Integrated relaxation pressure; DCI: Distal contractile integral; ; LES: 
Lower esophageal sphincter 
 
 
382     USE OF AN ORDER SET IN STANDARDIZING AND IMPROVING QUALITY OF CARE FOR CHILDREN 
RECEIVING BOWEL CLEANOUTS. Laurel Wood2, Hilary Jericho1  
1Pediatric Gastroenterology, The University of Chicago Medicine, Chicago, IL; 2Pediatrics, The University of Chicago 
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Medicine, Chicago, IL  
 
Background:  There is currently no standardized practice for performing an inpatient bowel cleanout in pediatric patients. 
Cleanouts vary greatly by institution and provider. The University of Chicago Medicine-Comer Children’s Hospital Pediatric 
Gastroenterology Department created an inpatient bowel cleanout order set as a means to standardize cleanouts for providers of 
all subspecialties and nurses. We report on whether the use of this standardized order set has led to an improvement in patient 
satisfaction, ease of administration by staff, and increased efficiency of inpatient bowel cleanouts in pediatric patients. 
 
Methods:  We conducted a quality-improvement approved, retrospective survey of pediatric patients admitted to Comer 
Children’s Hospital for an inpatient cleanout between January 2015 and January 2020. An EPIC query was performed to 
identify all eligible patients and which patients received the "Pediatric Constipation/Bowel Cleanout” order set. Nurses and 
physicians were distributed separate surveys to address ease and efficiency of using the order set as compared to individually 
placed orders. Mann-Whitney U-test was used to determine statistical significance when applicable. 
 
Results:  Surveys were completed by 13 pediatric patients identified as having received the Pediatric Constipation/Bowel 
Cleanout order set between 2015-2020. Surveys were also distributed to patients identified as admitted for constipation or fecal 
impaction without the use of the order set during that time. Of these control patients, 11 completed the survey. Twenty-four 
nurses and 23 physicians completed surveys. 
 
The majority of pediatric patients who received the order set had suffered from constipation for over three years (85%) and had 
attempted a bowel cleanout at home prior to admission (77%). 
Those who received individually placed orders had experienced constipation for less than one year (78%) with only 11% 
attempting cleanout at home prior to admission. 
All patients in both groups reported that the cleanout was as expected, and roughly 67% of both groups reported that they were 
“very satisfied” with the experience. The overall patient-reported effectiveness of the cleanout was 61% in the order set group 
and 70% in the non-order set group. Length of stay for cleanout admissions averaged two days with use of the order set as 
compared to longer than three days without use of the order set (U 57, p=0.976). 
 
Of the 24 nurse respondents, 58% had experience with the order set. Results from those with experience showed 85% felt that 
the order set was easy to follow and made the cleanout more streamlined and efficient. Seventy-one percent commented that 
the order set was not complete and required additional orders. For nurses with experience using both the order set and 
individually placed orders, 52.6% preferred individually placed orders. Seventy percent suggested to include pre-set details for 
laxative and enema dosing. Four nurses wrote in comments about the need to tailor management to individual patients. 
 
A total of 16 out of 23 physician respondents had experience with the order set and completed the satisfaction survey. Ninety-
three percent of these physicians reported that the order set was easy to use, lessened the chance for medical error, and 
improved patient care. Eighty-seven percent reported that using the order set saved time and had a positive impact on their 
clinical decision making. Fifty-seven percent felt that the order set was not all inclusive and required additional orders to be 
complete. It was suggested by 88% that pre-set details for laxative and enema dosing would optimize its use. All providers felt 
that it was necessary to find a better means of publicizing the order set with suggestions for an annual email to house staff 
(50%) and reminder bulletins in workrooms (69%). 
 
Conclusion:  Our study demonstrated that those who received the pediatric cleanout order set had a shorter hospital length of 
stay than those admitted without the order set. Overall, the majority of patients expressed satisfaction with their inpatient 
cleanout experience, which was not further enhanced through the use of the order set. 
 
The majority of providers felt the order set improved the care patients receive. Both nurses and physicians reported that the 
order set was easy and efficient to use. Importantly, physicians felt the use of an order set lessened the chance for medical 
error. The small sample size was the major study limitation, which likely contributed to a lack of statistical significance 
between variables. Despite overall positive feedback on the use of an order set, nursing still had a preference for individually 
placed orders. These findings highlight the tenuous balance of creating an order set that is not only standardized but 
concurrently allows for individualized patient care. Further research is needed to address these issues and improve the cleanout 
experience for pediatric patients and providers. 
 
 
383     CHARACTERIZATION OF THE ESOPHAGOGASTRIC JUNCTION BY HIGH-RESOLUTION ESOPHAGEAL 
MANOMETRY AND ENDOSCOPY IN CHILDREN. Heidi Fuentes Canales1,2, Erick Toro-Monjaraz1, Ingrid Castillo 
Razo1,2, Nimcy Domingo1,2, Flora Zárate-Mondragón1, Jose Cadena-Leon1, Karen Ignorosa-Arellano1, Alejandro Loredo-
Mayer1, Roberto Cervantes-Bustamante1, Jaime Ramirez-Mayans1  
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1Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico; 2Universidad Nacional Autonoma de Mexico, Ciudad de 
Mexico, Ciudad de México, Mexico  
 
Background: The Esophagogastric junction (EGJ) constitutes a complex functional and anatomical entity; its importance 
derives from its location between the limits of the thorax and the abdomen. Several pathologies can affect the EGJ, being 
sometimes difficult to determine its anatomical limits. Many studies allow evaluating the characteristics of the EGJ, and the 
most used are High-Resolution Esophageal Manometry (HREM) and endoscopy. 
 
Objectives: This study aimed to describe the characteristics of the Esophagogastric junction evaluated by High-Resolution 
Esophageal Manometry and endoscopy. 
 
Methods: The patients were studied with HREM (Diversatek ®) and Endoscopy. The location of the EGJ was measured in 
centimeters from the nostril and dental arch by HREM and endoscopy, respectively. The morphology of the EGJ was 
evaluated; with HREM it was classified as type I (no separation between the crural diaphragm and the lower esophageal 
sphincter), type II (small spatial separation <2 cm) and type III (large separation> 2 cm); By endoscopy was performed using 
Hill's classification. 
 
Results: We include 20 children with a male predominance of 75% and a mean age of 13.6 years, the most frequent indication 
to perform the HREM was dysphagia in 55%. The mean location of the EGJ was 37.33 centimeters by HREM and 37.10 
centimeters by endoscopy. With HREM, the mean total length of the lower esophageal sphincter was 2.50 centimeters, and the 
mean intra-abdominal length was 1.89 centimeters. The mean of the lower esophageal sphincter pressure was 29.85 mmHg, 
and the mean of the Pressure Inversion Point was located at 37.55 cm. Regarding the morphology of the EGJ, type I was 
observed with greater frequency by HREM in 95%, and by endoscopy 11.1% of the patients had type I Hiatal Hernia. 
 
Conclusions: the location and morphology of the EGJ may vary when evaluated by the two different diagnostic methods 
(High-Resolution Esophageal Manometry and Endoscopy). However, it is necessary to perform prospective studies to 
characterize the EGJ. 
 

NUTRITION AND OBESITY 
 
384*    ASSOCIATION BETWEEN BMI CHANGE, TRANSAMINASES AND OTHER METABOLIC PARAMETERS IN 
CHILDREN WITH NON-ALCOHOLIC FATTY LIVER DISEASE. Alvaro Flores1, Ruben Quiros-Tejeira1, Elizabeth 
Lyden2, Brooke McGill3, Chinenye Dike1  
1Pediatric Gastroenterology, University of Nebraska Medical Center, Omaha, NE; 2Biostatistics, University of Nebraska 
Medical Center, Omaha, NE; 3Creighton University School of Medicine, Omaha, NE  
 
Background: Nonalcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease in children and 
adolescents worldwide likely due to rise in the prevalence of obesity. Studies in children have shown that a decrease of 10 U/L 
in ALT is associated with 1.37 relative odds of resolution of NASH. A decrease of >=5% in BMI and >=0.25 BMI z score in 
children is associated with significant reductions in waist circumference, cholesterol, triglycerides, and improvement in insulin 
resistance. However, a knowledge gap exists on the amount of weight or BMI loss that leads to significant improvement in 
ALT in children. 
 
Objectives: (i)To determine the amount of BMI decline associated with a decrease of up to 10 U/L in ALT. (ii) To determine 
if the BMI decline associated with a decrease of up to 10 U/L in ALT is associated with improvement in other metabolic 
parameters (HbA1c, cholesterol and triglyceride levels). 
 
Methods: Retrospective chart review of patients 0-19 years followed at Children’s Hospital and Medical Center Omaha from 
Dec. 2009 to Dec. 2019 with the diagnosis of NAFLD, NASH and elevated transaminases + obesity. Clinical and demographic 
information including, anthropometric variables (BMI, BMI z score and weight), transaminases (ALT and AST) and other 
metabolic variables (total cholesterol, HDL, LDL, triglycerides, and HbA1c at baseline, 6 and 12 months were collected in 
REDCap. For the analysis, we included only patients who met the criteria of abnormal ALT per NASPGHAN NAFLD 
guidelines (ALT >=26U/L in males and >=22 U/L in females). Descriptive statistics were used to summarize demographics 
and clinical characteristics of the patients. Fisher’s exact test was used to compare categorical variables between groups while 
continuous data was compared between groups using the t-test or the Mann-Whitney test. Linear regression model was used to 
assess if a 6-month percent change in BMI was predictive of 6-month change in ALT, A1C, HDL, LDL, total cholesterol, and 
triglycerides. 
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Results: 481 charts were reviewed. 281/481(58%) were included in the analysis based on the inclusion criteria. 71% of patients 
who had up to a 2.5% loss in BMI at 6 months had a decrease in ALT of up to 10 U/L compared to 43% patients who did not 
have a decrease in BMI up to 2.5% loss at the same time period (p =0.01) while 79% of patients who had a decrease of up to 
2.5% in BMI at 6 months had a decrease in ALT of up to 5 U/L compared to 51% of patients who did not have up to 2.5% 
decrease in BMI at 6 months (p=0.005). Linear regression model showed that 6-month and 12-month percent change in BMI 
are predictive of 6-month and 12-month ALT change (p=0.001 and 0.02) respectively. For every 1% increase in BMI over 6-
month and 12- month period, there are expected increases in ALT of 2.9 U/L and 1.7 U/L respectively. There were no 
significant associations between 6-month percent BMI change with total cholesterol, HDL, LDL, Hb A1c and triglycerides. 
Similarly, 2.5% loss in BMI was not associated with significant changes in these metabolic parameters. 
Conclusions: Our study showed that BMI loss of up to 2.5% is associated with significant decrease in ALT of up to 10 U/L. 
BMI percent change at 6 months and 12 months were also predictive of a change in ALT at same time points using a linear 
regression model. Further prospective studies are needed to confirm these findings. 
 
Baseline demographics of patients who had >=2.5% decrease in BMI versus those who had no decrease in BMI >=2.5%  
 

 
 

 
 
 

386     NUTRITIONAL RECOVERY IN PEDIATRIC PATIENTS WITH PERCUTANEOUS ENDOSCOPIC 
GASTROSTOMY PLACEMENT IN A THIRD LEVEL CENTER. Ana Ayala German1, Karen Rubi Ignorosa-Arellano1, 
Luisa Díaz-García2, Alejandro Loredo-Mayer1, Jose Francisco Cadena Leon1, Erick Toro-Monjaraz1, Flora Zárate-
Mondragón1, Ericka Montijo-Barrios1, Roberto Cervantes-Bustamante1, Jaime Ramírez-Mayans1  
1Pediatric Gastroenterology and Nutrition, Instituto Nacional de Pediatría, Ciudad de México, Ciudad de México, Mexico; 
2Research Department of Methodology, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
Malnutrition is an independent risk factor for increased morbidity and mortality in patients with acute and chronic disease. 
Specialized nutritional support is essential to improve prognosis, especially in hospitalized patients. Enteral nutrition (EN) is a 
nutritional support technique that may be useful in this population. Gastrostomy as an option for EN administration is indicated 
when EN is required for more than 4 weeks. Among the placement techniques, percutaneous endoscopic gastrostomy (PEG) 
stands out for being safe, simple, fast, and minimally invasive. 
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The aim of this study is to characterize the clinical nutritional conditions before and after PEG to evaluate its nutritional 
benefits. 
 
Retrospective and analytical study carried out between 2017 and 2021 at the Instituto Nacional de Pediatría, México. All 
patients with PEG who had at least two nutritional evaluations after placement were included. At each nutritional assessment, a 
weight-for-length z score (W/L) was obtained in children under 2 years old and body mass index (BMI) in those over 2 years 
old. 
 
Forty-six patients with a median age of 52.2 months were included, 58.6% were male (n = 27). The most common indication 
for PEG was impaired swallowing mechanics (73.91%). Within the statistical analysis, a subpopulation of 36 patients was 
selected, they had an average of 8 months after gastrostomy placement, which corresponded to their third follow-up evaluation. 
We calculate the mean of z score in the first and the third evaluation, either W/L or BMI according to age, to evaluate 
nutritional improvement. The first z score was -3.04 versus -0.714 in the third evaluation. To evaluate the significance, the 
Wilcoxon test was performed, finding a significant difference with a p-value of 0.017 between the first and third determination. 
 
Conclusion: PEG is a good strategy to improve nutritional status in pediatric patients. This technique has the advantage of 
presenting fewer complications, greater survival, comfort for the patient and his family, as well as lower cost. Therefore, it 
should be considered as a long-term enteral nutrition technique in malnourished patients, especially in those with impaired 
swallowing mechanics. 

 
390     PRACTICES RELATED TO SCREENING AND ASSESSMENT OF MALNUTRITION IN A LARGE PEDIATRIC 
TERTIARY CARE CENTER - REAL LIFE EXPERIENCE. Beth Haliburton5, Nooran Afzal1, Louise Bannister5, Jordan 
Beaulieu5, Bonnie Fleming-Carroll6, Daina Kalnins5, Sanjay Mahant3,4, Adelina Morra7,6, Sara McEwan8, Jessie Hulst1,2  
1Gastroenterology, Hepatology & Nutrition, The Hospital for Sick Children Department of Paediatrics, Toronto, ON, Canada; 
2Nutritional Sciences, University of Toronto, Toronto, ON, Canada; 3Pediatrics, The Hospital for Sick Children, Toronto, ON, 
Canada; 4Pediatrics, University of Toronto, Toronto, ON, Canada; 5Dietetics, The Hospital for Sick Children, Toronto, ON, 
Canada; 6The Hospital for Sick Children SickKids Learning Institute, Toronto, ON, Canada; 7Pediatrics, The Hospital for Sick 
Children, Toronto, ON, Canada; 8The Hospital for Sick Children, Toronto, ON, Canada  
 

Background:  Disease-associated malnutrition in hospitalized pediatric patients is common on admission and children are also 
at risk of developing undernutrition during hospitalisation. While it is known that poor nutritional status is associated with 
adverse outcomes and increased resource utilization, standardized practices to identify and manage malnourished patients are 
often lacking. 
 
Aims:  To assess the burden of malnutrition and nutritional deterioration across inpatient units and assess current practices 
related to malnutrition screening, assessment and treatment. 
 
Methods:  A retrospective chart-review was performed to assess 10% of all patients admitted to The Hospital for Sick 
Children in 2019 with age ≥ 15 days and length of stay (LOS) ≥ 2 days. Patients admitted to the pediatric, neonatal and cardiac 
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ICUs were excluded. Stratified sampling was used to randomly select an equal number of index admissions from each 
quarterly time period and admitting unit. Currently, 401 patients (6.4% of all index admission) are represented. We collected 
data on frequency of anthropometric and nutritional related parameters. Malnutrition was defined as having at least one z-score 
< -2 for any anthropometric indicator [Weight for Age (WAZ), Length/Height for age (HAZ), Weight for Length (WLZ, < 2y), 
and BMI for age (BMIZ, ≥ 2 y)]1. In those children with LOS of ≥ 4 days, nutritional deterioration was defined as weight loss ≥ 
5% from admission to discharge for children 2-18 y; or decreased growth, defined as <75% of normal weight gain velocity for 
children <2 y1. Descriptive statistics were used and Pearson Chi-Square test was used to assess associations between 
categorical variables. 
 
Results:  Demographic and clinical characteristics of included children can be found in Table 1. With respect to nutrition-
specific process measures, information about nutritional status, nutritional intake and weight loss/gain on admission was noted 
in 32.2%, 28.9% and 33.9% of patients, respectively. With respect to anthropometric parameters, weight measurements < 48 
hours of admission and on discharge for patients with LOS ≥ 4 days were recorded in 52.6% and 65.1% of patients, 
respectively; for height/length measurements these proportions were 40.5% and 43.0%, respectively. Details on nutritional 
status, nutritional deterioration, nutritional support and documentation are shown in Table 2. In 59.3% of patients a dietitian 
was involved, whereas 46.4% received nutritional support. No significant differences were found in frequency of dietitian 
involvement, administration of nutrition support, and documentation of nutritional status at discharge between children with 
and without malnutrition. 
 
Conclusion:  Malnutrition on admission was found to be present in 33.1% of children in this tertiary care pediatric center. At 
most, weight and height measurements < 48 hours of admission were obtained in just over 50%. Current routine practices 
related to malnutrition screening, assessment, and documentation could be improved which may enhance the recognition, 
management and follow-up of malnourished patients. 
 
Reference:  Becker PJ, et al. C. J Acad Nutr Diet. 2014;114:1988-2000. 
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391*     IMPLEMENTING DEVELOPMENTAL SCREENING IN THE CHILDREN'S INTESTINAL 
REHABILITATION CLINIC AT LE BONHEUR. Meredith Harvie1, Tiffany Freeney-Wright2, Sloan Zimmerman2, Mark 
Corkins1, Anushree Algotar1, Linda Lazar1  
1Pediatric Gastroenterology, The University of Tennessee Health Science Center, Memphis, TN; 2Pediatrics, The University of 
Tennessee Health Science Center, Memphis, TN  
 
Introduction: Children with intestinal failure are faced with many obstacles to overcome including prematurity, poor growth, 
and prolonged hospitalizations. These factors are associated with neurodevelopmental delays ranging from mild to severe. So 
et al completed a study looking at the neurodevelopmental outcomes of children with intestinal failure from 0-15 months 
corrected age and most had some level of developmental delay [1]. Gold et al looked at data from one center of children with 
intestinal failure 4-8 years of age, and found evidence of neurocognitive problems at early school age [2].There was a recent 
“Call to Action” commentary published in the Journal of Pediatric Gastroenterology and Nutrition with regards to routine 
neurodevelopmental screening for this population [3]. Prior to this project, the Children’s Intestinal Rehabilitation Clinic at Le 
Bonheur (CIRCLe) did not administer a developmental screening tool at clinic visits. CIRCLe is often treated as the child’s 
medical home. Many of these patients are at risk for developmental delays and if not screened, could miss out on the 
opportunity to receive critical therapies that could improve their overall quality of life. Therefore, we implemented a 
developmental screening tool in CIRCLe clinic. The desired outcome was to identify the patients that were eligible for 
developmental services. Our primary aim was to increase referral rates for eligible patients aged ≤8 years by 100% over one 
year. 
 
Methods: Charts of patients seen in CIRCLe clinic January 1, 2019 to December 31, 2019 were reviewed. The chart review 
aimed to evaluate if patients had been screened at least once since birth for developmental delay and/or received at least one 
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form of therapy. All patients under the age of 8 were eligible for screening. The Parents’ Evaluation of Developmental Status 
(PEDS) test was used as our screening tool. It is a simple but broadly validated screen with sensitivity of 91-97% and 
specificity of 73-86% in detecting children at high or moderate developmental risk based on parental concern[4]. Patients under 
age 2 were screened every 6 months and then annually until 8 years of age. The PEDs form was given to the parent when they 
checked in for their appointment. If the screen was concerning for developmental delay, the patient was either referred to a 
developmental pediatric specialist, the state’s early intervention program, or separate speech therapy program. 

Results: Eighty-three patients were seen in CIRCLe clinic January 1, 2019 to December 31, 2019. Nine (10.8%) patients had 
never received a developmental screen or did not have documentation of screening in the Le Bonheur electronic medical record 
system. Ten (12%) patients did not have a record of receiving developmental services after discharge from the hospital. The 
PEDS test was implemented in CIRCLe clinic starting August 2020. Over the past 10 months, 42(91%) of the 46 patients who 
qualified for screening were screened. Four either did not fill out their screen before leaving clinic or the screen was not given 
to them. Eleven (26.1%) were referred to either the state early intervention program or to a developmental pediatric specialist. 
Out of the patients referred, eighty-two percent were born before 36 weeks gestational age (GA). Twenty (47.6%) patients 
screened were actively receiving therapies or were referred outside of CIRCLe clinic and were awaiting therapy initiation. 

Discussion: The aim of our project was to screen 100% patients ≤ 8 years of age for developmental delay over a one-year time 
span. Over 10 months, we have achieved 91% screening rate. In this short time, referring eleven patients for developmental 
care shows the importance of implementing developmental screening in the intestinal rehabilitation clinic. While it is common 
for those born prematurely to already be receiving therapies, in our screening process we found at least two patients who were 
born >36 weeks GA who needed referral for therapy. There did not seem to be a correlation with etiology of intestinal failure 
and need for referral. The most common etiology for intestinal failure is necrotizing enterocolitis and subsequently the most 
common etiology found amongst those who were screened. One barrier to achieving our goal is the inability to capture data on 
patients that missed initial screening and then did not present for follow up. We hope by designating our research coordinator 
to be in control of the screening list, we will not miss patients. 

Conclusion: Developmental screening of patients followed in intestinal rehab clinic is feasible and can be carried out 
effectively based on our single center experience over the past 10 months. Our endeavor was successful in identifying and 
referring eligible patients for developmental services. Developmental screening can be viewed as another aspect of 
multidisciplinary care provided to these patients that can ultimately improve overall quality of life. 
 
 
392     IMPLEMENTATION OF A NOVEL REMOTE PATIENT MONITORING DEVICE IN A HOME PARENTERAL 
NUTRITION PROGRAM DURING THE GLOBAL COVID-19 PANDEMIC. Zainab Hussein1, Ravneet Kaur2, Aaron 
Farber-Chen2, Winna Wu2, Caitlin Schumann2, Analisa Gandevani2, Jennifer McClelland1, Alexandra Carey1  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Innovation & Digital Health Accelerator, Boston Children's 
Hospital, Boston, MA  
 
Background: The global COVID-19 pandemic forced the abrupt transition of in-person clinic visits to a virtual care platform 
in the Home Parenteral Nutrition (HPN) Program. Remote patient monitoring technology (TytocareTM) allows for accurate and 
validated vital sign and nutritional assessment by the caregiver which is shared asynchronously or in real-time with medical 
providers. This novel FDA-approved device provides high quality data, facilitates precise clinical diagnosis and requires 
caregiver training and participation. Without remote patient monitoring, accurate nutritional assessments during virtual visits 
are challenging. The implementation process of this novel device after a 6-month pilot period was investigated. 
 
Methods: TytocareTM (TytoHomeTM kits, weight scales, pulse oximeters and blood pressure machines) devices (Figure 1) were 
provided through a Federal Communication Commission grant funding the employment of telemedicine services during the 
COVID-19 pandemic. 139 devices were deployed to all patients in the HPN program through mail or clinic visit/hospital 
distribution. 21 TytocareTM devices were returned or not accounted for due caregivers not yet reporting to have received the 
device (n=10), caregiver opt-out (n=4), discharge from the HPN program (n=3), repatriation (n=2), prolonged inpatient 
admission (n=1) and death (n=1). From November 2020 through May 2021, 97 unique TytocareTM visits were completed. 
Patients/caregivers were trained on how to use the TytoCareTM app with their device. Patients either saw a provider online in a 
real-time virtual visit or submitted a TytoCareTM exam asynchronously in preparation of their scheduled virtual clinic visit.  
 
Assessments included weight, pulse oximetry, heart rate, respiratory rate, blood pressure and temperature. Precise photographs 
of key components of the examination of a patient with intestinal failure on HPN were sent, including central venous catheter 
(CVC) dressings, CVC insertion sites, skin rashes and enteral tube sites. A 10-question patient experience survey was emailed 
to the 118 caregivers with active devices after 6 months of device deployment. 
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Results: 85% (n=118) of patients in our HPN program reported use of the TytocareTM device during or prior to telehealth 
visits. Patient age ranged from 5 months to 34 years old. Of the nine responses received, results were overall favorable. The 
average was 7.22 for patient satisfaction (ten-level Likert scale; 1 = extremely unsatisfied, 10 = extremely satisfied). 0 
disagreed with the statement regarding the TytocareTM device being helpful for patient care management (five-level Likert 
scale; 1 = strongly agree, 5 = strongly disagree) and the average for recommending the device to others was 7.56 (ten-level 
Likert scale; 1 = extremely unlikely, 10 = extremely likely). 
 
Conclusion: With the assistance of the Innovation and Digital Health Accelerator team, the HPN program successfully and 
promptly implemented a remote patient monitoring program to complement our telehealth platform. The ability to utilize 
TytocareTM during the global COVID-19 pandemic was well-received by caregivers of patients requiring home parenteral 
nutrition. Of the survey responders, caregiver satisfaction and experience were favorable. However, the data presented may not 
be a true representation of overall impressions given the limited response rate. Future studies will investigate the feasibility, 
accuracy and impact of remote patient monitoring in complex pediatric populations and will focus on improving patient 
experience survey response rates. 
 

 
Figure 1. TytocareTM devices 
 
 
393     IMPACT OF COVID -19 RELATED RESTRICTIONS ON EATING BEHAVIORS AND MENTAL WELL BEING 
OF CHILDREN 5-12 YEARS OF AGE IN MIDDLESEX COUNTY, NJ. Elizaveta Iofel1, Margaret Quinn1, Cecilia Sena2, 
Vidhu Thaker2  
1Pediatrics, Rutgers The State University of New Jersey, New Brunswick, NJ; 2Pediatrics, Columbia University Irving Medical 
Center, New York, NY  
 
The COVID-19 pandemic has placed a variety of unprecedented pressures on our society. Many families face pressures due to 
unforeseen changes in daily life and a lack of resources to cope.  In addition, imposed sedentary environment and limitation of 
opportunities for outdoor activities created the set up for the increase in obesity in children. Rapid weight gain and mental 
difficulties are now reported in children and adolescents.  
 
Objective: This study aims to assess the impact of the COVID-19 pandemic on weight gain, eating behaviors, and emotional 
responses in children between the ages of 5-12 years. Follow up survey is planned in 6 months to evaluate the persistence or 
resolution of these behaviors.  
 
Design/Methods: The study was conducted in a general pediatric clinic at Robert Wood Johnson University Hospital, NJ. A 
survey included the validated Family Eating and Activity Habits Questionnaire (FEAHQ), Strength and Difficulties 
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Questionnaire (SDQ), and questions to ascertain socio-economic conditions of the family. Medical records were reviewed for 
demographic characteristics.  
 
Results: A total of 104 families with 156 children (53% boys) of diverse self-reported race- 58% White, 12% Black, and 44% 
identified as Hispanic/Latino participated. The mean age of the child was 8.5 years. At least one adult caretaker had a post-
secondary education in 64% of the families. 30% of children had BMI>95% and 46% >85%, higher than documented prior to 
the pandemic. The prevalence of obesity was higher in families with food insecurity (FI) and those with lower educational 
levels of parents (LELP). Obesogenic behaviors (total FEAHQ score) were significantly higher in families with LELP (high-
school or less vs college-educated, p=0.004) and FI (insecure vs secure) as well. 
Behavioral problems were noted in 14 % of the children, of those 47% occurred after the onset of the pandemic. 39% severely 
affected family functioning. Boys were affected significantly more than girls.  
 
Conclusion: 1. Increased prevalence of childhood obesity is noted in the following COVID-19 isolation. 2. Obesogenic 
behaviors are disproportionately affecting families with LELP and with FI, which may make these groups a focus for the more 
aggressive interventions.  3. Emotional health is adversely affected by COVID-19 isolation not only in adolescents but also in 
younger children 4. Boys are more affected than girls by mental health problems. 4. A follow-up survey in 6 months will assess 
adjustment over time to varying levels of social restriction. 
 
 
394     ASSOCIATION BETWEEN MILK FAT CONTENT CONSUMED AT CHILD AGE 2 YEARS AND WEIGHT AT 
AGE 3 YEARS IN LOW-INCOME HISPANIC FAMILIES. Juliana Kennedy, Sarvenaz Vandyousefi, Rachel Gross, Mary Jo 
Messito  
Pediatrics, New York University, New York, NY  
 
Background:  To reduce dietary fat intake and childhood obesity, the AAP and AHA recommend children ≥ 2 years consume 
skim or 1% milk rather than 2% or whole milk. While some studies have found that the consumption of low-fat milk is 
associated with higher weight, many of these studies are cross-sectional, and few have studied low-income Latinx children, 
with highest risk for early childhood obesity. 
 
Objective:  To assess how milk fat content consumed at age 2 years is related to weight at age 3 years in low-income Latinx 
young children. 
 
Methods and Analysis:  This is a secondary longitudinal analysis of data from Starting Early Program (StEP) randomized 
controlled obesity prevention trial. Independent variable: fat content of milk consumed at age 2 years, collected using 24-hour 
diet recalls and survey items from the National Health and Nutrition Examination Surveys, categorized as low fat (skim and 
1% milk), reduced fat (2% milk and soy milk), or whole milk. Dependent variable: weight for age z-score (WFAz), obtained 
from the medical records and calculated based on CDC 2000 growth charts. Children who consumed plant-based milk (n=3) or 
toddler formula (n=9) were excluded. Unadjusted analysis of variance and multivariable linear regression (using whole milk as 
the reference group) controlling for confounding variables, were utilized to examine the relationship between the type of milk 
consumed at 2 years and WFAz at 3 years. 
 
Results:  Two hundred sixty-nine low-income, Hispanic mother-child pairs were included in this analysis; 48% were male, 
52% participated in the StEP intervention, and 86% participated in the Women Infant and Children (WIC) Program (Table 1). 
The mean WFAz was lower for toddlers who consumed whole milk at 2 years compared to those who consumed low fat or 
reduced fat milk (Table 2). In the unadjusted regression model, those who consumed reduced milk had significantly higher 
mean WFAz than those had whole milk (B=0.43, 95% CI 0.01-0.84). After adjusting for confounders such as child sex, birth 
weight, and maternal BMI, reduced fat milk at 2 years no longer significantly associated with WFAz at 3 years. 
 
Conclusions:  The fat content of milk consumed at 2 years was not significantly associated with child weight at age 3 years. 
These findings suggest consumption of low or reduced fat milk at age 2 years is not protective against weight gain for this 
group of low-income Latinx children at high risk of obesity. Future studies would benefit from analyzing longitudinal data 
from toddlerhood into childhood, which we hope to do as the StEP trial continues to collect data on the study population. 
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395*     PREVALENCE AND PREDICTORS OF SUSPECTED NAFLD IN YOUNG CHILDREN WITH OBESITY 
COMPARED TO ADOLESCENTS WITH NAFLD. Corie Klepper1, Nancy Crimmins3,2, Sarah Orkin1,2, Qin Sun2,4, Lin 
Fei4,2, Syeda Meryum1, Stavra Xanthakos1,2, Marialena Mouzaki1,2  
1Division of Gastroenterology, Hepatology, and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 
2Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH; 3Division of Endocrinology, 
Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4Division of Biostatistics and Epidemiology, Cincinnati 
Children's Hospital Medical Center, Cincinnati, OH  
 
Background: Nonalcoholic fatty liver disease (NAFLD), the leading cause of chronic liver disease in children, is associated 
with obesity and metabolic risk factors. Current guidelines recommend initial screening for NAFLD at age 9-11 years, despite 
emerging evidence that earlier onset of NAFLD may be linked to increased disease severity. In this study, we aimed to evaluate 
the prevalence of suspected NAFLD in a cohort of young children with obesity (ages 2-6 years old), to determine associated 
clinical risk factors, and to discern differences in clinical and laboratory characteristics between the young children and a 
comparison group of obese adolescents with NAFLD. 
 
Methods: This was a single center, retrospective study including children, aged 2-6 years with BMI ≥95th percentile, followed 
in an obesity management clinic between January 1, 2010 and October 31, 2020 with ≥1 screening alanine aminotransferase 
(ALT) level. Children were excluded if they had a liver disease other than NAFLD, a known genetic disorder with potential for 
liver involvement, or no ALT levels. Suspected NAFLD was defined as an ALT >30 U/L in the context of obesity. Young 
children with persistently elevated ALT (median ALT of ≥2 ALT measurements obtained within the study period >30 U/L) 
were subsequently matched 1:1 by sex and ethnicity to adolescents (aged 15-20 years) with presumed NAFLD. Descriptive 
statistics were used to analyze prevalence of NAFLD and clinical characteristics in the young children and adolescent groups, 
and group differences were compared by student’s t-test or Kruskal Wallis, as indicated by data distribution. Multivariable 
regression analysis was used to determine predictors associated with elevated ALT in youth. 
 
Results: The young children cohort included 412 subjects. Of those, 114 (39%) were excluded due to lack of ALT data, 2 due 
to other known liver diseases, and 2 due to known genetic disorder with potential liver involvement. Among the remaining 294 
subjects, 104 (35%) had elevated ALT; laboratory evaluation for secondary causes of liver disease was completed in 7% of 
these children. Demographic or clinical characteristics did not differ between children with elevated vs. normal ALT and 
multivariable analysis did not determine clinical predictors of elevated ALT. Of the 104 young children with elevated ALT, 33 
had persistently elevated ALT and were subsequently matched to adolescents with NAFLD. The 33 young children with 
persistently elevated ALT had lower ALT (median [IQR] 40 [36, 47] vs. 57 [39, 77] U/L; p = 0.008, respectively), HbA1c 
(median [IQR] 5.1 [4.9, 5.2] vs 5.3 [5, 5.65] %; p = 0.046, respectively) and frequency of prediabetes or diabetes (n = 0/33 vs. 
n = 8/33, p = 0.002, respectively) compared to the adolescent group. Multivariable modeling revealed that the lower ALT in the 
young children was not associated with clinical risk factors (e.g. BMI z-score, HbA1c, LDL, HDL) but only associated with the 
grouping variable (preschool vs. adolescent group, p = 0.004). 
 
Conclusion: Elevated ALT concerning for suspected NAFLD was common in a large cohort of young children with obesity, 
but was not associated with traditional cardiometabolic risk factors of dyslipidemia or impaired glucose tolerance. This 
suggests that NAFLD precedes development of impaired glucose tolerance or dyslipidemia. Screening for NAFLD in younger 
children may enable earlier diagnosis and intervention, which may have greater potential to prevent or delay onset of 
cardiometabolic risk factors associated with NAFLD in adolescence. 
 
 
396     CATHETER SALVAGE FROM CATHETER RELATED BLOOD STREAM INFECTIONS IN PEDIATRIC 
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INTESTINAL FAILURE. Catherine Larson-Nath1, Riad Rahhal2  
1Pediatrics, University of Minnesota Medical School Twin Cities, Minneapolis, MN; 2Pediatrics, The University of Iowa Stead 
Family Children's Hospital, Iowa City, IA  
 
Background: Intestinal failure (IF) patients require central venous access to provide life-preserving parenteral nutrition. 
Central venous access is associated with a high infection risk with a wide range of organisms implicated in catheter related 
blood stream infections (CRBSIs). Interventions to address CRBSIs include central line removal and replacement versus 
catheter salvage from infection. Literature is scare about factors predicting catheter salvage attempts and their outcomes in this 
population. 
 
Methods: This was a retrospective cohort study from 2012-2020 in 2 pediatric tertiary medical centers with intestinal 
rehabilitation (IR) teams. Primary outcome measures were factors predicting catheter salvage attempts. Secondary outcomes 
included consequences of salvage attempts. 
 
Results: A total of 76 patients were reviewed and 93 CRBSI were observed over the study period. Patients had mostly neonatal 
surgical conditions (gastroschisis, atresia, necrotizing enterocolitis). The cohort had 2.02 CRBSI per 1000 catheter days with 
about 58% of patients experiencing at least 1 CRBSI. The majority of CRBSIs occurred in the ambulatory setting. The most 
utilized delivery device was a tunneled single lumen silicone catheter. 
 
Catheter salvage from infection was significantly more likely to be attempted if the IR team was the primary admitting service 
(80% vs 20%, p=0.01). Infectious disease consult did not predict whether a salvage would be attempted. No difference between 
groups (successful salvage, failed salvage and no salvage attempt) was noted in the 30-day repeat infection, hospital 
readmission or mortality rates (table 1). A significantly shorter length of hospital stay was noted with successful salvage 
attempts compared to unsuccessful attempts (8 days vs 15 days, p < 0.001). Successful salvage was achieved in 92% of all 
attempts (95% bacterial infections, 57% yeast infections, and 94% polymicrobial infections). 
 
Conclusion: The direct involvement of IR teams in managing CRBSIs in IF patients was associated with higher rate of salvage 
attempts from infection. High success salvage rates were achieved across different microbial groups with highest success in 
bacterial CRBSIs. Salvage attempts were not associated with increased rates of repeat infection, hospital readmission or 
mortality within 30 days of the initial CRBSI. These findings support direct participation of IR teams in decision making 
regarding catheter salvage in IF patients with hope of preserving central venous access. 
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397     VITAMIN D STATUS IN CHILDREN WITH INTESTINAL FAILURE WHO HAVE ACHIEVED ENTERAL 
AUTONOMY. Chelsea Lepus, Kate Samela, Karan Emerick, Jasmeet Mokha  
Pediatric Gastroenterology, Connecticut Children's Medical Center, Hartford, CT  
 
Background:  Vitamin D deficiency is highly prevalent in children with intestinal failure (IF) while on parenteral nutrition 
(PN), but data on vitamin D status after achieving enteral autonomy (EA) is limited. We therefore aimed to evaluate the 
prevalence of vitamin D deficiency in this population while exploring clinical variables that may be associated with its 
development. 
 
Methods:  A retrospective review was performed from April 2011 to October 2020 on 29 children with history of IF who had 
achieved EA. Deficiency was defined as a mean serum 25-OH vitamin D (25 OHD) <30 ng/mL. 
 
Results:  66% of children had at least one deficient level during the study period, with 38% being deficient based on the mean 
vitamin D levels. The most common etiology of IF was necrotizing enterocolitis (55%), followed by gastroschisis (24%). 
Vitamin D levels were followed for a mean (SD) of 5.1 (±3.0) years after discontinuation of PN. The deficient group (n=11) 
versus the sufficient group (n=18) received higher daily mean vitamin D doses (2246 IU vs. 920 IU; p=0.02), had shorter 
remnant small bowel length (53.8 vs. 82.1 cm; p=0.03), and were PN dependent for a longer duration (1.3 vs. 0.58 years; 
p=0.01). Univariate analyses revealed longer remnant gut length (odds ratio (OR)=1.03; p=0.04) and shorter duration of PN 
(OR=0.26; p=0.04) to be significantly associated with sufficient vitamin D status. 84% had radiologic evidence of osteopenia. 
 
Conclusion:  Vitamin D deficiency and osteopenia are highly prevalent in pediatric patients with a history of IF who have 
achieved EA, despite enteral supplementation with higher than standard doses. Shorter remnant small bowel length and longer 
duration of PN were associated with vitamin D deficiency. These findings emphasize the importance of prolonged surveillance 
and highlight the need for alternate dosing regimens. 
 
 

 
 

JPGN 73, Supplement 1, November 2021 S279

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 
398     EFFECT OF NON-ALCOHOLIC FATTY LIVER DISEASE ON COGNITION IN ADOLESCENTS. Virginia 
Saurman1,2, Luke Hartman1,2, Rhea Daniel1,2, Sarah Lowry1,2, Mitzie Grant1,2, Ellen Mitchell1,2  
1Pediatrics, St. Christopher's Hospital for Children, Philadelphia, PA; 2Pediatrics, Drexel University College of Medicine, 
Philadelphia, PA  
 
Background: Nonalcoholic fatty liver disease (NAFLD) is characterized by macrovesicular hepatic steatosis occurring in the 
absence of significant alcohol consumption or identifiable secondary causes of hepatic lipid accumulation. Estimated 
prevalence of pediatric NAFLD in the United States has increased from 3.8% in 1988-1994 to 10% -12 % in 2007-2018. 
Pediatric obesity rates have also risen, with a prevalence among adolescents 12-19 years of 21% in 2018. Cognitively, recent 
studies have shown an association between NAFLD and deficits in executive functioning and visuospatial domains; the 
etiology is uncertain but may relate to increase in pro-inflammatory cytokines and microvascular changes altering neuronal 
functioning and cerebral perfusion. Studies associating NAFLD and decreased cerebral volume even after controlling for 
cardiometabolic risk factors suggest hepatic steatosis can influence brain development. 
 
Objective: To investigate the potential association between NAFLD and neurocognitive and social/emotional health in 
adolescents. 
 
Methods: Study of three groups comprised of a convenience-based sample of participants, 12 to 17 years of age, recruited 
from an outpatient pediatric gastroenterology clinic. NAFLD Group (n=15) included youth with BMI ≥ 95th% for age/sex, 
hepatic ultrasound with increased echogenicity compatible with hepatic steatosis, and ALT > 2 times upper limit of normal. 
Elevated BMI Group (n=16) included youth with BMI ≥ 95th% for age/sex and normal ALT. Non-obese Control Group (n=15) 
included youth with BMI <95th % for age/ and sex normal ALT. The study included subjects proficient in English and English  
or Spanish speaking parent/legal guardian available to participate in the consent process. Exclusion criteria included 
individuals with documented causes of liver disease (e.g., known hepatotoxic medications, autoimmune hepatitis, 
hemachromatosis, viral hepatitis, rheumatalogic diseases), or treatment with combined hormonal contraceptives, antipsychotic 
or diabetic medications. 
 
Using the NIH Toolbox iPad app, subjects were administered the Sadness, Emotional Support, & Anxiety self-report measures 
and three performance-based cognitive tasks: Picture Vocabulary Test, Flanker Inhibitory Control and Attention Test, and 
Dimensional Change Card Sort Test. Statistical analyses of primary outcome measures included one-way ANOVAs, unpaired 
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Student’s t-tests, and Pearson correlations to assess relationships between dependent and independent variables. 
 
Results: No significant group differences for demographics, social/emotional outcomes, vocabulary test, or dimensional card 
sort test were observed. ANOVA of the Flanker Test of Inhibition and Attention was significant (p= 0.047), and post-hoc t-
tests revealed Elevated BMI group scored significantly lower than the non-obese controls (p=0.03). Pearson correlation 
analysis of the total study sample revealed a significant inverse relationship between BMI and Flanker Test (r= -0.38, p 
<0.001). Exploratory analysis revealed a significant increase in BMI of study subjects enrolled following onset of COVID-19 
pandemic (n=22) compared to subjects enrolled pre-pandemic (n=23), p= 0.03. 
 
Conclusions: We found no significant difference in social/emotional health or cognitive functioning between adolescents with 
NAFLD and those without NAFLD from our pediatric GI clinic. However, adolescents with elevated BMI (without NAFLD) 
performed significantly below non-obese controls on a measure of attention and inhibition. We also found a significant inverse 
relationship between BMI and attentional processing and inhibition for our overall adolescent sample. These results are 
consistent with studies reporting lower cognitive function in obese adults and improved neurocognitive outcomes in adults 
following bariatric surgery. Studies with children and adolescents are limited but our data support findings from a previous 
adolescent study citing a negative correlation between elevated BMI and cognition. Our study adds to a growing body of 
research in pediatric populations. Study limitations include potential impact of confounding variables, namely the environment 
in which the cognitive tests were administered —a busy outpatient GI clinic— as well as possible inclusion of undiagnosed 
NAFLD patients in the elevated BMI group, as our study included a mix of both newly referred patients and established 
patients. Interestingly, we must also consider and further explore the potential impact of COVID-19 pandemic, as across all 
three of our study groups, pre-pandemic patients had a lower BMI compared to patients enrolled during the pandemic. 
 
 
399*     TIMING OF COW'S MILK PROTEIN INTRODUCTION AND MILK ALLERGY/INTOLERANCE IN 
CHILDHOOD. Karen Switkowski1,2, Emily Oken1,2,3, Sheryl Rifas-Shiman1,2, Carlos Camargo2,4, Diane Gold2,3, Joanne 
Sordillo1,2, Jenifer Lightdale5,6  
1Department of Population Medicine, Harvard Pilgrim Health Care Inc, Wellesley, MA; 2Harvard Medical School, Boston, 
MA; 3Harvard University T H Chan School of Public Health, Boston, MA; 4Massachusetts General Hospital, Boston, MA; 
5Pediatrics, University of Massachusetts Medical School, Worcester, MA; 6University of Massachusetts Memorial Medical 
Center Children's Medical Center, Worcester, MA  
 
Background: Current infant feeding recommendations emphasize early introduction to potentially allergenic foods. Specific 
guidelines are available for peanut introduction, but the optimal timing, amount and exposure routes for other allergenic foods 
are not well established. Cow’s milk is often the first allergenic food introduced to infants through milk protein-based 
formulas, and evidence suggests that early exposure to cow’s milk protein might reduce the risk of developing 
allergy/intolerance, which can be IgE-mediated, cell-mediated (non-IgE) or both. Non-IgE mediated allergy/intolerance to milk 
in infants is most common, and presents with non-specific signs and symptoms, including fussiness, gassiness, colic and 
gastroesophageal reflux. 
 
Objective: We aimed to examine the extent to which the timing of introduction of cow’s milk protein is associated with 
development of milk allergy/intolerance during childhood. We hypothesized that later cow’s milk introduction (CMI) would be 
associated with a higher risk of milk allergy/ intolerance in childhood. 
 
Methods: Among 1,297 children in the Boston, MA-area Project Viva pre-birth cohort, we assessed timing of CMI via milk-
based infant formula or complementary foods (<2wks, 2wks-<6mos, ≥6mos) with questionnaires administered at 6 months. 
Outcomes were parent-reported milk allergy/intolerance via annual questionnaires from 2 to 12yrs, and milk sensitization (IgE 
>0.35 kU/L) and IgE-mediated milk allergy (IgE >0.35 kU/L + ever prescribed EpiPen) assessed at the mid-childhood visit 
(~8yrs). We modeled associations using multivariable logistic regression and investigated effect modification by breastfeeding 
status and receipt of infant formula in the hospital at delivery. 
 
Results: 32% of children were introduced to cow’s milk at <2wks, 38% at 2wks-<6mos, and 30% ≥6mos. Early (<2wks) CMI 
was most prevalent among children who were of Black race/ethnicity, born via cesarean delivery, from lower-income 
households, and whose mothers were not college-educated, smoked during pregnancy, and had higher pre-pregnancy BMI. 
There was more reported milk allergy/intolerance in early childhood among children born via cesarean delivery. In models 
adjusted for parental history of atopy, delivery mode, gestational age at delivery, census tract median household income, and 
child race/ethnicity (as a proxy for effects of structural racism), children introduced to cow’s milk ≥6mos had over twice the 
risk of milk allergy/intolerance in early childhood (2-5yrs) as children introduced <2wks OR: 2.4 (1.2, 4.7). The association 
was dependent on whether the child received formula at delivery, with the lowest risk overall observed among children who 
received formula after delivery and were also given milk-based formula in the first 2 weeks of life. Among children who were 
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not given formula after delivery, cow’s milk introduction between 2 weeks and 6 months appeared most protective. Timing of 
CMI was not associated with milk allergy/intolerance in mid-childhood (6-9y) or early adolescence (10-12y), or milk 
sensitization or IgE-mediated milk allergy at the mid-childhood visit. Results were robust to sensitivity analyses restricted to 
children who were ever breastfed, children still at least partially breastfed at 6m, and excluding children who were started on a 
hypoallergenic (soy-based or hydrolyzed) formula. 
 
Conclusions: Early introduction of cow’s milk protein (<2 weeks after birth) appears to be protective against development of 
milk allergy/intolerance in early childhood. Protection was strongest among those who also were given formula during the 
delivery hospitalization. Timing of CMI was not associated with sensitization to milk or IgE-mediated milk allergy in mid-
childhood. 
 

 
 

 
 

PANCREAS 
 

403     DETERMINATION OF THE R122H AND N29I MUTATIONS OF THE PRSS1 GENE AND THE N34S 
MUTATION OF THE SPINK1 GENE IN CHILDREN WITH ACUTE RECURRENT PANCREATITIS OR CHRONIC 
PANCREATITIS ATTENDED IN A HOSPITAL IN MEXICO. Adjany Bernal1, José Vargas Lares1, Silvia Flores Martínez2, 
Juan Carlos Barrera de León3, José Sánchez Corona2, Victor Eduardo García Arias2  
1Pediatría / Gastroenterología, Instituto Mexicano del Seguro Social, Guadalajara, Jalisco, Mexico; 2CIBO, Instituto 
Mexicano del Seguro Social, Guadalajara, Jalisco, Mexico; 3Investigación, Instituto Mexicano del Seguro Social, 
Guadalajara, Jalisco, Mexico  
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Introduction:  Acute recurrent pancreatitis (ARP) and chronic pancreatitis (CP) are entities that represent a significant 
economic and psychosocial burden. Approximately 48% of patients with ARP versus 73% of patients with CP have been 
reported to have at least one mutation in the candidate genes for pancreatitis. 
 
Objective:   Determine the frequency of R122H and N29I mutations of the PRSS1 gene and the N34S mutation of the SPINK1 
gene in children with recurrent ARP or CP. 
 
Methodology:  A descriptive cross-sectional study was carried out in which 14 patients with ARP or CP were included, 
evaluating the presence or absence of genetic mutations in the R122H and N29I variants of the PRSS1 gene in 11 of them and 
N34S of the SPINK1 gene in all the patients. 
Genotyping of mutations was carried out using two approaches: 
1. PCR-RFLPs (Polymerase Chain Reaction- Restriction Fragment Length olymorphisms).To do this, the gene regions of 
interest were amplified by PCR, and subsequently the sequence changes were identified by restriction enzyme digestion 
(RFLPs). 
2. Allele specific PCR. For this, the gene region of interest was amplified by PCR using a specific primer for the mutated allele 
and a specific primer for the wild-type allele. 
Descriptive analysis for quantitative variables, means and standard deviation were used in case of symmetric curve or medians 
and range in case of non-symmetric curve.Descriptive analysis of qualitative variables was performed through frequencies and 
percentages. Software package SPSS Statistics 23.0. Acceptance R-2019-1310-048 
 
Results:  From 2016 to 2019, 14 pediatric patients with pancreatitis, 6 of them with ARP and 8 with CP were included. Mean 
age at diagnosis: 7.5 years for ARP and 9.5 years for CP. Female patients n=4 [28%] for ARP and n=4 [28%] for CP, male 
patients n=2 [14%] for ARP and n=4 [28%] for CP. 
 
The frequency of the N29I (I allele) mutation was 60% in the CP group and was not found in patients with ARP, while the 
R122H (H allele) mutation was not found in any of the patients with pancreatitis. The frequency of the N34S mutation (S 
allele) was 16.7% in patients with ARP and was not found in patients with CP. 
 
Conclusion: The frequency of mutations found in the PRSS1 gene was higher than that found in the SPINK1 gene. Patients 
with a mutation in the PRSS1 gene have at increased risk of developing CP. Patients who have a mutation in the SPINK1 gene 
are more likely to develop the first episode of pancreatitis at an early age. The mutation in the PRSS1 gene conditions an 
increased risk of presenting endocrine or exocrine pancreatic insufficiency during the course of the disease. The present study 
found the presence of at least one genetic mutation in 45.5% of the patients included, which allows us to suggest that all 
patients who meet the criteria that were considered for inclusion in this study should be studied in this area. 
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405     EPIDEMIOLOGY OF ACUTE BILIARY PANCREATITIS IN CHILDREN IN OKLAHOMA AND EXPLORING 
ITS POSSIBLE RELATIONSHIP WITH INCREASED INCIDENCE OF OBESITY VS INCREASED AWARENESS. 
Hassan Bokaie, Saurabh Talathi, M.Adnan Altaf  
Pediatric Gastroenterology, Oklahoma University, Oklahoma, OK  
 
Background:  Over the last few years, there has been a steady increase in the incidence of acute pancreatitis in pediatric 
population. Some attribute this to increase testing for amylase and lipase, thus reflecting increasing in awareness of the disease 
among physicians. Acute biliary pancreatitis (ABP) is one of the most common causes of acute pancreatitis in children, 
comprising of 10–30% of all cases. 
 
Recently, studies showed a significant increase in the prevalence of obesity in Oklahoma, more commonly in children 
belonging to low socioeconomic status and certain ethnicities. Obesity has been associated with acute pancreatitis in children. 
It is not only implicated as an independent predictor of gallstone pancreatitis but also as a predictor of delayed presentation 
compared to normal weight children. Despite these implications, the association between increased incidence of obesity and 
ABP in children remain unclear. Over the last several years, our clinical practice at the Oklahoma Children’s Hospital at OU 
Health has observed an increase in number of children presenting with ABP. 
 
Objectives:  To determine the incidence of ABP in children at a tertiary Children’s Hospital in Oklahoma and assess its the 
association with increased obesity during the period between 2009-2019. 
 
Methods:  This is a single center retrospective study of children aged 0-18 years diagnosed with acute pancreatitis at 
Oklahoma Children’s Hospital at OU Health from January 2009 to December 2019. 
 
Acute pancreatitis was defined based on the INSPPIRE criteria as requiring 2 of the following: (a) abdominal pain compatible 
with AP, (b) serum amylase and/or lipase values ≥3 times upper limits of normal, (c) imaging findings of AP. 
 
Age and gender-specific body mass index (BMI) percentiles were used and children were classified based on CDC definitions 
as underweight (<5th percentile), normal weight (5th–<85th percentile), overweight (85th–<95th percentile), or obese (≥95th 
percentile). 
Subjects were divided into two cohorts based on the year of diagnosis; Cohort 1: 2009-2014 and Cohort 2: 2015 – 2019. 
Demographic and clinical characteristics, as well as outcomes were compared between the two cohorts. Continuous variables 
were compared using a t test, whereas categorical data was compared using a Chi Square test or a Fisher Exact test, as 
appropriate. 
 
Results:  There were 74 children diagnosed with ABP. The majority were Caucasian (48.7%) and females (79.7%). Average 
weight of the population at admission was 75.2 kg, average BMI 28.4 kg/m2 and average BMI percentile was 79.2%tile. There 
was no difference between the two cohorts with respect to age, ethnicity, gender, weight at admission. There was a statistically 
significant difference between the BMI among two cohorts, with higher BMI noted in the 2009-2014 cohort (31.3 vs 26.1, p 
value 0.03). Similarly, a higher percentage of obesity was noted in the 2009-2014 cohort (59.4 vs 35.7, p value 0.04). 
Abdominal pain (100%) as the most common presenting symptoms followed by vomiting (77%), with no difference among the 
two cohorts. Among laboratory markers, a higher proportion of direct bilirubin and C Reactive protein was noted in the 2015-
2019 cohort. Imaging modalities of ABP were abdominal ultrasound (89.2%), CT (20.3%) and MRCP (54.1%). although there 
was an increasing trend in the use of imaging during the 2014-2019 cohort, this was not statistically significant. 
 
With respect to fluid management, a higher proportion of patients were treated with Ringer’s Lactate in the 2015-2019 cohort 
(12.5% vs 35.7%, p value 0.02). There was also an increased trend towards performing cholecystectomy during the same 
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admission (71.9% vs 90.5%, p value 0.04). 
 
Conclusion:  Although there has been increase in the number of incidences of ABP with time, the percentage of obese children 
in our cohort reduced between the two time periods. We suspect this is due to increase of awareness to the disease and reflects 
changes in practice overtime including obtaining timely laboratory markers, as well as following well established definitions. 
 

 
 
 
407     PANCREATIC SOLID PSEUDOPAPILLARY TUMOR SIZE AND LOCATION PREDICT LENGTH OF STAY. 
Phoebe Wood1, Lucia Sanchez1, Jefferson Brownell1,2, Pablo Laje3,4, Bridget Kiernan5, Suzanne MacFarland1,2, Asim 
Maqbool1,2  
1Pediatrics, 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; 5Pediatrics, NYU Langone Health, New York, NY  
 
Background: Solid pseudopapillary neoplasms of the pancreas (SPN) account for 1-3% of pancreatic tumors and 70% of 
pediatric pancreatic neoplasms. SPN is often characterized by its low malignant potential and female predominance. Complete 
surgical resection remains the standard treatment for SPN, providing excellent prognosis without the need for additional 
adjuvant therapy. Extant literature includes institutional experiences with consistent reports of SPN characteristics; however 
few studies have examined the relationship between these SPN characteristics and length of stay (LOS). We report a single 
pediatric center’s management of SPN, as well as the effect of tumor size, location, and SPN resection type on LOS over a 20-
year period. 
 
Aims: To describe the management and outcomes of SPN at a single pediatric institution over a 20-year period. A secondary 
aim was to examine the effect of tumor size, location, and resection type on length of stay. 
 
Methods: This was a retrospective cohort study of adolescents with SPN at Children’s Hospital of Philadelphia over a 20-year 
period (2001-2021). Patients were grouped by LOS and other clinical factors, and unpaired t-tests or single-factor ANOVA 
were used to determine differences between group’s median. 
 
Results: A total of 22 adolescents were included in the study, 20 female (90.9%) and two male. The average age at 
presentation and resection was 15.9 years (10.8-19.8). All 22 patients were symptomatic upon presentation, reporting 
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abdominal pain, vomiting, diarrhea, weight loss, or abdominal firmness. The most common tumor locations were the 
pancreatic head (40.9%) and tail (40.9%). Sixteen (72.7%) patients underwent a partial pancreatectomy, five (22.7%) 
underwent pancreaticoduodenectomy, and one (4.5%) underwent a lateral pancreaticojejunostomy (Puestow). No patients 
received adjuvant therapy and the average LOS following resection was 10 days (3-32). When comparing LOS to tumor size, 
there was a statistically significant difference between the size of tumors in patients whose LOS was less than 7 days (5.7 cm ± 
1.8) and greater than 7 days (7.7 cm ± 2.2, p = 0.032). Additionally, there was a statistically significant difference between 
LOS in patients who underwent partial pancreatectomy (8.4 days ± 7.2) and patients who underwent pancreaticoduodenectomy 
(16.4 days ± 1.1, p = 0.026). There was a statistically significant difference when comparing LOS between patients whose 
tumor location was in the head (15.5 days ± 8.1), tail (6.1 days ± 2.1), body and tail (7.0 days ± 4.6), and body (5.0, p = 0.014). 
Additional factors of interest are reported in Table 1. 
 
Conclusion: LOS after SPN resection is related to tumor size, tumor location, and surgical approach. Tumor size and location 
should be considered when counseling patients on prognosis and surgical outcome. 
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PSYCHOSOCIAL 

410     PHYSICIAN BURNOUT AMONG PEDIATRIC GASTROENTEROLOGISTS. Kimberley Chien1, Charlene Thomas2, 
Victoria Cooley2, Toba Weinstein3, Karen Murray4, Linda Muir5, Christopher Hayes9, Benjamin Gold8, Linda Gerber2, Cary 
Sauer6, Gitit Tomer7  
1Pediatric Gastroenterology, Hepatology and Nutrition, Weill Cornell Medicine, New York, NY; 2Division of Biostatistics and 
Epidemiology, Weill Cornell Medicine, New York, NY; 3Division of Pediatric Gastroenterology, Donald and Barbara Zucker 
School of Medicine at Hofstra/Northwell, Hempstead, NY; 4Pediatric Gastroenterology, Hepatology and Nutrition, Cleveland 
Clinic, Cleveland, OH; 5Division of Pediatric Gastroenterology, Oregon Health & Science University, Portland, OR; 
6Pediatric Gastroenterology, Hepatology and Nutrition, Children's Healthcare of Atlanta Inc, Atlanta, GA; 7Pediatric 
Gastroenterology, Hepatology and Nutrition, Children's Hospital at Montefiore, Bronx, NY; 8GI Care for Kids, Atlanta, GA; 
9Division of Pediatric Gastroenterology, Bon Secours Richmond Health System, Richmond, VA  
 
Background: Physicians are particularly prone to burnout which can negatively affect quality of patient care and lead to 
medical errors. Burnout can also affect physicians personally by impacting their personal relationships. To evaluate the issue of 
burnout, the North American Society of Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) formed a 
taskforce and conducted a survey to determine the prevalence of burnout among pediatric gastroenterologists and identify 
factors associated with burnout. 
 
Methods: A 35-item electronic survey was developed to collect demographic and practice information and focus on the well-
being of pediatric gastroenterologists. Burnout was assessed employing 2 single-item measures adapted from the 22-item 
validated survey instrument, the Maslach Burnout Inventory. NASPGHAN members with emails on file were identified as 
eligible subjects. Participation was voluntary and anonymous. From February 2020 to March 2020, the survey was distributed 
via email three times in total: at zero, two and four weeks after the initial survey was distributed. Data were collected using 
REDCap, a secure database system. Descriptive statistics, Chi-Square, and Fisher’s exact tests were used. 
 
Results: 1,791 emails were successfully sent and 408 participants (22.7%) returned surveys. 47.1 % and 52.9% were females 
and males, respectively. 45.3% were 44 years of age or younger. 29% reported high risk for emotional exhaustion, 17.4% 
reported high risk for depersonalization, and 28.7% reported overall burnout. Females and participants 44 years of age or 
younger reported more significant burnout than males and those 45 years and older (p=0.035 and p=0.029 respectively). 
Bivariate analyses showed that contributors to high burnout were increased patient demands, insufficient nursing support, EHR 
use, insufficient administrative staff, excessive on call coverage, more complex patients, and other participant-described 
contributors such as tensions between leadership and staff and loss of autonomy (Table 1). Factors that were not associated 
with burnout include insurance issues and satellite locations. 44% did not feel they had enough time for their personal life 
including family (Table 2). 16.2% of participants felt that they would not choose to be a pediatric 
gastroenterologist/hepatologist again (Table 2). 
 
Conclusions: Pediatric gastroenterologists are at risk for high levels for emotional exhaustion and depersonalization, two 
major domains that demonstrate professional burnout. Strategies to prevent physician burnout in pediatric gastroenterology 
should be implemented to improve individual mental health and patient care. 
 
 
412     THE IMPACT OF AVOIDANT RESTRICTIVE FOOD INTAKE DISORDER (ARFID) DIAGNOSIS ON FAMILY 
FUNCTIONING. Elana Bern1,2, Sarah Fleet1,2, Ryan Davidson1,2, Tracy Richmond3,2, Julia Carmody1,2  
1Gastroenterology, Hepatology, and Nutrition, Boston Children's Hospital, Boston, MA; 2Harvard Medical School, Boston, 
MA; 3Adolescent Medicine, Boston Children's Hospital, Boston, MA  
 
Introduction: Avoidant/restrictive food intake disorder (ARFID) is an eating disorder characterized by avoidant or restrictive 
eating, not primarily motivated by body shape or weight concerns. Criteria are met when patients have significant 
avoidant/restrictive eating that leads to medical (e.g., nutritional deficiencies, weight loss) and/or psychosocial impairment 
(e.g., social eating difficulties). The impact of ARFID on family life has not been well-documented. 
 
Aim: We aim to examine the impact of ARFID on the family unit including the relationship with patient’s nutritional/medical 
status, ARFID subtype, and parental education status. 
 
Method: Upon enrolling in the ARFID outpatient multidisciplinary care program at Boston Children’s Hospital, parents of 
children 6- 17 years completed an assessment battery including demographic data along with the Family Management Measure 
of Feeding (FaMM Feed) and the Nine-Item ARFID Scale (NIAS). The FaMM Feed examines the family’s management and 
challenges involved with their child’s feeding difficulties and has four established subscales: 1. family feeding challenges; 2. 
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future expectations related to the child’s feeding behaviors; 3. parents’ feeding management abilities; and 4. parent mutuality 
on feeding. Lower scores indicate that the family feels less able to manage in the context of daily family life. The NIAS 
includes 3 subscales, corresponding with ARFID types: Lack of interest, Sensory sensitivity, and Fear of aversive 
consequences, with accepted cutoffs identifying significant ARFID behaviors. Objective anthropometrics including Body Mass 
Index z-score were collected at or prior to the initial visit. 
 
Data Analyses: Utilizing retrospective survey analysis, we examined differences in FaMM Feed subscale scores by NIAS 
score and baseline BMI z-score. In addition, means comparisons will be conducted to investigate differences in impact on 
family functioning based on ARFID subtype and familial factors. 
 
Results: 158 participants: mean (SD) age 12.07 years (3.11), 46 % female, 75% of primary caregivers completed college 
matriculation. BMI was obtained within 5 months of initial visit in 136 patients: 64.7% with BMI z-score consistent with 
malnutrition (BMI z score < -1.0). The mean and possible range for ARFID subscales based on the NIAS and the FAMM Feed 
are in Table 1. Means comparison analyses are in process. 
 
Discussion: This is the first study to quantify the impact of ARFID on the family unit including differences based on patient’s 
age at initial presentation, nutritional state (BMI z-score), ARFID subtype (based on NIAS scores) and parent’s educational 
status. 
 
Conclusion: ARFID affects functioning of both the patient and the family unit alike. Understanding the impact of the family in 
this under-researched and costly disorder will be important for optimizing care of these children. Future research should 
include understanding how family functioning impacts patient outcomes and include families of young children. 
 
Table 1: Survey Measures 

Survey Measurement Sub-Scales Mean SD Possible Range 
NIAS       

NIAS Total Score 30.37 7.97 0-45 
Lack of Interest 11.25 4.35 0-15 

Sensory Sensitivity 12.84 3.05 0-15 
Fear of Aversive Consequences 6.28 4.91 0-15 

FAMM FEED       
Family Feeding Challenges 59.09 14.85 22-110 

Future Expectations Related to the Child’s Feeding Behavior 34.57 5.35 10-50 
Parent Feeding Management Abilities 26.87 5.30 9-45 

Parent Mutuality on Feeding 26.19 5.83 7-35 
 
 
413     THE LONGITUDINAL RELATIONSHIP BETWEEN ILLNESS STIGMA, THWARTED BELONGINGNESS, 
AND DEPRESSIVE SYMPTOMS IN PEDIATRIC IRRITABLE BOWEL SYNDROME (IBS). Kaitlyn Gamwell1, Neha 
Santucci1,2, Kahleb Graham1,2, Kevin Hommel1,2  
1Pediatrics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2University of Cincinnati College of Medicine, 
Cincinnati, OH  
 
Background and Objective: Youth with irritable bowel syndrome (IBS) are at increased risk for internalizing symptoms (e.g., 
anxiety and depression). Additionally, the potentially embarrassing bathroom related symptoms and invisible nature of the 
condition prime it to be perceived as stigmatizing. Despite the illness stigma surrounding this condition, and the documentation 
of it among adults, it has yet to be explicitly examined in youth with IBS or in relationship to depressive symptoms in this 
population. It is suspected that the embarrassing, stigmatizing, and painful aspects of IBS lend themselves to decreased social 
engagement and subsequently depressive symptoms. As such the current study sought to examine the relationship between 
illness stigma, thwarted social belongingness, and depressive symptoms in youth diagnosed with IBS.  
 
Methods: Forty eight with IBS completed self-report measures of illness-specific stigma (SS-C), thwarted belongingness 
(INQ), and depressive symptoms (CDI-2:SF) at three timepoints.  
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Results: Bias corrected bootstrapped mediation analysis specifying 5,000 resamples revealed a significant SS-C time 1→ INQ 
time 2 → CDI-2:SF time 3 indirect path (β = .34, 95% CI = .133 to .578). In other words, the relationship between youth 
illness stigma and depressive symptoms is accounted for by the indirect effect of stigma at baseline on thwarted belongingness 
at three month follow up, and subsequently thwarted belongingness on depressive symptoms at six month follow up.  
 
Conclusions: These longitudinal findings are in accordance with the interpersonal theory of depression and highlight the 
impact of illness stigma on social relationships and depressive symptoms for youth with IBS, beyond objective illness 
indicators (e.g., type of IBS, duration, or symptom severity/activity). These findings have implications for youth adjustment 
and potentially self-management and treatment adherence. Future research is needed to better understand the impact of stigma 
on psychosocial and health outcomes such as treatment adherence, healthy habits, and pain. 
 

 
 
 
414     INTEGRATING PAIN PSYCHOLOGY SERVICES INTO PEDIATRIC GASTROENTEROLOGY: USE OF A 
PROVIDER-BASED HEALTH NEEDS ASSESSMENT TO INFORM CARE. Elizaveta Bourchtein1, Jeremy Adler2,1, Grace 
Lee1, Eric Scott1,3  
1Pediatrics, University of Michigan Michigan Medicine, Ann Arbor, MI; 2Susan B. Meister Child Health Evaluation and 
Research Center, University of Michigan Medical School, Ann Arbor, MI; 3Anesthesiology, University of Michigan Michigan 
Medicine, Ann Arbor, MI  
 
Background: There is ample evidence supporting the biopsychosocial complexity of frequently-treated disorders within 
pediatric gastroenterology (GI; e.g., inflammatory bowel disease [IBD], disorders of the gut-brain interaction [DGBIs]). 
Further, psychological interventions, such as cognitive behavioral therapy, reduce symptoms, decrease functional impairment 
and healthcare utilization, and increase school attendance in children with a number of somatic symptoms, including functional 
abdominal pain (Bonvanie et al., 2017). Recent efforts to integrate psychologists into pediatric GI divisions have been found to 
be feasible and cost-effective (Moser et al., 2014; Schurman & Friesen, 2021). Whereas prior integration of psychological 
services within pediatric GI has focused on a broad range of medical diagnoses (e.g., IBD, encopresis, feeding difficulties) 
and/or presenting problems (e.g., adjustment difficulties, internalizing problems, treatment adherence), limited work has been 
done focusing specifically on integration of pain psychology services. Pain psychology interventions have a strong evidence 
base for treating abdominal pain in children (Cunningham et al., 2016; Paul & Basude, 2016), and are widely used in other 
collaborative care models (Hechler et al., 2015; Sherry et al., 2015). As such, a large Midwestern academic medical center 
sought to create a partnership between its pediatric GI and pediatric psychology divisions in order to create an integrated GI 
pain psychology service. As part of this process, a health needs assessment was conducted as the first step of the partnership to 
better understand the needs of the pediatric GI providers in order to increase the likelihood of successful implementation. To 
our knowledge, ours is the first study to examine a pain psychology-focused needs assessment among pediatric GI providers. 
 
Methods: A health needs assessment survey was created by the study authors (i.e., pediatric pain psychologists and pediatric 
gastroenterologists) using recommended guidelines (e.g., Wright et al., 1998) and conducted via Qualtrics. The needs 
assessment was distributed via an anonymous link to all providers (i.e., nurse practitioners, pediatric GI fellows, and attending 
physicians) within the Pediatric GI Division at a large Midwestern academic medical center. The needs assessment consisted of 
13 multiple choice and short answer questions for both qualitative and quantitative data collection. Broadly, questions assessed 
perceived need for integration of pain psychology services as well as barriers to psychological care among patients. 
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Results: A total of 15 providers completed the needs assessment. On average, providers estimated that M=44.13% (SD=24.93) 
of their patients have a primary or secondary concern of widespread or localized pain and M=47.67% (SD=15.79) of their 
patients have a comorbid mental health concern. Estimated monthly referral load for pain psychology services per provider was 
M=19.15 (SD=15.64) patients. With regards to referrals for pain, 40% (n=6) of providers reported that they did not know  
where to refer for these concerns, wished that they had more referral options, or did not refer these patients anywhere. Patients 
with DGBIs were identified as the population with the most pressing need for pain psychology services (n=15, 100%) and that 
would benefit the most from integrated pain psychology services (n=15, 100%). The majority of providers identified the 
following areas as the greatest challenges to working with patients with chronic abdominal pain: underlying mental health 
challenges (n=14, 93.33%); lack of understanding of/buy in with diagnosis (n=12, 80.00%); low motivation to engage in 
nonpharmacological interventions (n=10, 66.67%); and limited referral options (n=10, 66.67%). 
 
Conclusions: A division-wide needs assessment revealed that over 40% of pediatric GI patients are estimated to have primary 
or secondary pain-related concerns and nearly one-half are estimated to have comorbid mental health concerns. Further, 
patients with DGBIs were identified as having the greatest need for integrated pain psychology services. Of note, GI providers 
commonly reported challenges in caring for patients with abdominal pain, and identified substantial limitations in referral 
options. Lastly, psychologists are uniquely positioned to address these challenges in an integrated setting, including mental 
health difficulties, lack of understanding of diagnosis, low motivation, and limited referral options. The health needs 
assessment is a crucial step to integrating pain psychology services into pediatric GI, and provides important information on 
provider priorities and perceived barriers that should be addressed when starting integration efforts. 
 
 
416     THE ANGEL PROJECT: ASSESSING PROVIDER EXPERIENCE AND COPING STRATEGIES AFTER 
PATIENT DEATH IN PEDIATRIC GASTROENTEROLOGY AND HEPATOLOGY. Rachel Herdes, Marwa Abu El Haija, 
Anava Wren, Ann Ming Yeh, Rachel Bensen  
Pediatrics, Division of Pediatric Gastroenterology, Hepatology and Nutrition, Stanford University School of Medicine, 
Stanford, CA  
 
Objectives and Study/Background: Grief and stress following the death of a patient is ubiquitous in clinical medicine. While 
these experiences are relatively commonplace for patient-facing staff, they are no less challenging and impactful. Previous 
studies have shown that many medical professionals feel unprepared to manage emotions after a patient death, leading to 
feelings of stress, guilt or shame, fatigue, and burnout. There is limited data evaluating the impact of patient death on providers 
in pediatric gastroenterology (GI) or the use of compassionate systems for death notification. While there have been published 
strategies for ways in which to establish coping mechanisms, there is still a gap in the effective acknowledgement and 
management of medical staff grief related to patient loss, especially with relationship to the use of available resources. We 
aimed to assess the current status of a quaternary care center with a complex patient population, measuring the proportion of 
staff who have experienced a patient death and obtaining information to establish a viable mechanism for death notification and 
an effective system for promoting provider resilience. 
 
Methods: The ANGEL (Addressing Notification and Grieving End-of-Life) project group created and distributed a baseline 
assessment survey to all patient-facing staff within the Division of Pediatric Gastroenterology, Hepatology, and Nutrition at 
Stanford University/Lucile Packard Children’s Hospital between March-April 2020. The anonymous and optional electronic 
questionnaire consisted of three sections: demographic information, personal experience with patient death or catastrophic 
event, and preference for future interventions regarding death notification practices and coping strategies. Survey responses 
were solicited by email and division newsletter. The study was approved by the Stanford University Institutional Review 
Board. 
 
Results: The ANGEL baseline survey response rate was 46.3% (n= 43/95). Approximately 33% of respondents reported they 
were attending physicians, while 30% represented advanced practice providers and 14% were medical trainees. The remaining 
23% of respondents included clinic staff, dietitians, mental health providers, research staff, nurses, and social workers. Fifty-
eight percent of respondents considered themselves to be primarily GI facing staff, while 28% and 14% were primarily 
associated with hepatology or both GI and hepatology, respectively. Eighty-four percent had participated in the care of at least 
one patient who had died within the previous 5 years, while 65% had participated in the care of a patient who had experienced 
a catastrophic event (anoxic brain injury or CODE event leading to irreversible damage) within the previous 5 years. At least 
50% of respondents reported that they had cried at work, cried at home, or felt guilty over the loss of a patient. Fifty-five 
percent felt that stress related to patient loss would have a consequence in their personal life. Eighty percent of respondents 
reported that they had received no formal training related to coping with patient death and 55.3% reported that they had no 
personal identified coping strategy. Interestingly, 72% of respondents were aware of available institutional resources, while 
only 29% had utilized them. The majority reported that they would like to be informed when a patient had died (74.5%, n=31), 
with most wishing to be notified in real-time either through electronic medical record or through an opt-in email system. With 
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regard to preferences for resources or trainings related to coping with patient death, at least 50% of respondents felt that 
participation in morbidity and mortality case reviews (M&M), debriefing sessions, or palliative care group sessions would be 
helpful. 
 
Conclusion: Dealing with patient death is not an unexpected event in clinical medicine. There is currently no systematic 
mechanism for communication within a large academic division following a patient death to acknowledge the event and offer 
real-time strategies for reducing medical staff stress. The ANGEL baseline assessment provides evidence that many patient-
facing medical personnel have experienced patient morbidity or mortality, leading to feelings of distress and guilt. The survey 
also identified that providers would like to be notified in real-time via an electronic mechanism and suggests that open, group 
discussions are preferred and may be more utilized than other strategies. We intend to establish a systematic death notification 
system within our division, as well as establish structured group discussions, such as M&M sessions, small group debriefings, 
palliative care discussions, and resilience rounds to better support our staff as they navigate the difficult challenges and feelings 
surrounding patient death. A follow-up assessment will evaluate our progress. We hope that our system can help other pediatric 
academic centers. 
 
 
417     GASTROINTESTINAL SYMPTOMS AND ASSOCIATED PSYCHOLOGICAL AND COGNITIVE SYMPTOM 
CORRELATES IN YOUTH OF THE ADOLESCENT BRAIN COGNITIVE DEVELOPMENT (ABCD) STUDY: A 
NETWORK PERSPECTIVE. Shannon Ford1, Lorin Bruckner2, Jon Morgan3  
1School of Nursing, University of North Carolina at Greensboro, Greensboro, NC; 2University of North Carolina System, 
Chapel Hill, NC; 3Duke University, Durham, NC  
 
Background:  The understanding of the relationship between gastrointestinal symptoms and so many attributes of health is 
evolving. The network approach offers a novel method for elucidating information around these interacting domains of 
symptoms and conceptualizing symptom structures with biological, psychological, and social health outcomes. The robust 
number of participants and the longitudinal nature of the ABCD Study provide optimal conditions for identifying meaningful 
symptom associations in this population. 
 
Methods:  We used network analysis to examine the topology and centrality of the symptoms associated with those 
participants who reported the highest frequency of stomachache and constipation in networks of 30 gastrointestinal, 
psychological, and mood and behavior symptoms. We analyzed data from a sample of 2553 youths from the Adolescent Brain 
Cognitive Development Study (ABCD) Study. Symptom data was taken from the Kiddie Schedule for Affective Disorders and 
Schizophrenia (KSADS) and Children's Behavioral Checklist (CBCL) questionnaires. We identified the structure and 
connectivity of high-level frequency for stomachache and constipation symptom networks. We identified the central symptoms 
of these networks and compared the networks to those youths that reported experiencing no stomachache or constipation. 
 
Results: The estimated networks for the 35 youths that experienced stomachache “often” compared to not at all, revealed 19 
co-occurring symptom Spearman correlations above (rs) of 0.30. P-values were adjusted for multiple comparisons using the 
Benjamini-Hochberg method. The top three correlations were between difficulty sustaining attention and restlessness (rs=.613, 
p=.009); concentration problems and restlessness (rs=.561, p=.017); nausea and vomiting (rs=.550, p=.006). The three 
strongest nodes by measure of centrality included self-worth tied to weight, concentration disturbance, and impulsivity. For 
those 46 youths that complained of “often” having constipation, there were 12 Spearman correlations above an rs of 0.30. The 
top three correlations were between BMI and fatigue (rs=.760, p=.009); stomachache and nausea (rs=.583, p=.012); and feeling 
worthless or inferior and easily distracted (rs=.484, p=.010). The three strongest nodes by measure of centrality included feel 
worthless or inferior, nausea, and restlessness. Of the 1791 youths that reported no constipation or stomachache, there were 22 
co-occurring symptom Spearman correlations above an rs=0.30. The top three correlations were difficulty sustaining attention 
and easily distracted (rs=.656, p=<.001), excessive worries across a breadth of domains and difficulty controlling worries 
(rs=.632, p<.001), and excessive worries more days than not and difficulty controlling worries (rs=.619, p<.001). The three 
strongest nodes by measure of centrality included vomiting, concentration problems, and sleep disturbance. 
 
Conclusion:  Our findings support increasing the knowledge of the structural relationships between co-occurring symptoms in 
youths struggling with frequent stomachache or constipation. Our hypothesis that these networks would differ was supported 
based on the symptom correlates and the symptoms with the strongest centrality. The analysis revealed strong and significant 
correlations between frequent stomachaches and a youth’s ability to concentrate, their self-concept around worth related to 
weight, and their ability to regulate remaining calm and controlling impulses in this group of youths. The analysis also revealed 
strong and significant correlations between frequent constipation and a youth’s BMI and fatigue, other gastrointestinal upset, 
self-concept and sense of worth, as well as the ability to focus in this group of youths. Repeating these studies longitudinally in 
this same cohort will help us further appreciate meaningful relationships between co-occurring symptoms in multiple domains 
of health. 
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MALABSORPTION/CELIAC/ENTEROPATHY 
 

418     FALSE POSITIVE SEROLOGY AT FOLLOW-UP ESOPHAGOGASTRODUODENOSCOPY IN A PEDIATRIC 
CELIAC DISEASE POPULATION. Lestella Bivens, Meghan Landry, Ritu Verma  
Pediatrics, University of Chicago Division of the Biological Sciences, Chicago, IL  
 
Background:  Celiac disease (CD) is an autoimmune enteropathy of the small intestine triggered by gluten exposure. It is a 
major public health problem affecting 1.4% of the global population [1]. The diagnosis of CD has evolved over the last 10 
years. CD has been difficult to diagnose due to heterogeneous constellations of signs and symptoms. Historically, diagnosis 
relied on positive biopsy results. Contemporary guidelines state that diagnosis can be established without performing 
esophagogastroduodenoscopy (EGD) biopsy in a subset of pediatric patients with high serum TGA-IgA (≥10x ULN) and 
EMA-IgA positivity [2] . Yet, the role of biopsy in the diagnosis and monitoring of CD remains controversial as some patients 
still experience elevated serology even after going on a strict gluten-free diet after diagnosis. 
 
Aims:  To investigate the role of serology in predicting CD Marsh Scores and severity of disease at follow-up in the pediatric 
population.  
 
Methods:  A retrospective chart review approved by the local IRB was performed to identify patients <21 years old with a 
formal CD diagnosis who had at least one follow-up EGD done after the time of CD diagnosis. Encounters for patients who did 
not have CD serology done within a year of the follow-up EGD were excluded from this analysis. Electronic medical records 
were reviewed for CD serology, pathology reports, CD diagnosis, and demographics. Multiple regression and Mann-Whitney 
U tests were performed using SPSS.  
 
Results:  60 patients qualified for the study and underwent 94 EGDs in total. 32 of 60 racially and ethnically identified as 
white non-Hispanic or Latino, one identified as white Hispanic or Latino, and the other 27 were unknown race or ethnicity. 24 
were female (40.0%). Median age at the time of CD diagnosis was 9.41 years. Median time between CD diagnosis and follow-
up EGD was 2.53 years. 
 
Within this sample of CD patients, a subset of 21 patients who had positive serology but biopsies that showed no damage to the 
duodenal mucosa was identified (Marsh Score 0). Within this group, 7 were female (33.3%). Median age at the time of 
diagnosis was 10.9 years. These patients underwent 25 EGDs in total, with 4 patients each having 2 EGDs that showed no 
duodenal damage in spite of elevated CD serology. The median fraction over normal for TTG IgA was 1.4, DGP IgA was 0.37 
and DGP IgG was 0.55.  
 
A multiple regression model was developed to predict marsh scores based on CD serology (F=47.48, p<0.001). The model 
proposed for pediatric CD patients at the time of follow-up EGD is: 
 
[Marsh Score] = ([TTG IgA] * 0.071) + ([DGP IgA] * 0.481) + ([DGP IgG] * 0.094) - 0.248 
 
Conclusion: In the proposed regression model, serology results were sufficient for prediction of normal biopsy results 
compared to biopsy results consistent with symptomatic CD. This provides a useful tool for predicting duodenal biopsy 
damage in CD in the absence of EMA results. This model may be utilized to reduce the role of repeat EGDs in the pediatric 
CD population, especially for those who have borderline elevated serology. The model may also be applicable to patients with 
other gastrointestinal or autoimmune comorbidities, but further analysis is needed due to the limited variety of conditions 
(eosinophilic esophagitis n=17, irritable bowel syndrome n=6, type 1 diabetes mellitus n=5). Limitations include that normal 
ranges of lab values were not always reported in electronic medical records. Additionally, only one patient included in the 
analysis had a reported Marsh Score of 2. This may limit the model’s ability to differentiate Marsh 1 vs. Marsh 2 or Marsh 2 
vs. Marsh 3. Future studies with larger sample sizes could help to better predict the phenomenon of false positive serology in 
pediatric celiac disease patients. 
 
 
419     SHORT BOWEL SYNDROME IN CHILDREN: EXPERIENCE IN A PEDIATRIC REFERENCE CENTER IN 
MEXICO CITY. Elizabeth Cardenas-Anaya, Karla Sabillon-Montoya, Fernanda Monge-Urrea, Flora Zárate-Mondragón, 
Jose Cadena-Leon, Ericka Montijo-Barrios, Erick Toro-Monjaraz, Karen Ignorosa-Arellano, Alejandro Loredo-Mayer, 
Roberto Cervantes-Bustamante, Jaime Ramírez-Mayans  
Gastroenterology and nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
Introduction:  Short bowel syndrome (SBS) is a malabsorptive entity originated by the critical reduction of the anatomic or 
functional surface of the bowel. It causes severe complications such as intestinal failure, chronic diarrhea, malnutrition and 
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recurrent infections. At present, the main causes and biochemical alterations in the Mexican pediatric population remain 
uncertain. 
 
Aims:  Describe the etiology, biochemical alterations and factors associated with intestinal failure in patients with SBS treated 
at the National Institute of Pediatrics in Mexico City in the last 10 years.  
 
Material and methods:  We reviewed 37 medical charts of patients with SBS diagnosed between 2007 and 2017. We used 
measures of central tendency for the demographic variables and normality tests for categorical variables. Results: Surgical 
causes were the main etiology in our population, which correlates with other reports, however, in our population intestinal 
atresia was found to be the leading cause. (Table 1). The configuration of the remaining intestine was the principal factor 
associated with intestinal failure. We did not find association between the absence of the ileocecal valve and the development 
of intestinal failure. The remaining intestinal length was not a determinant factor of mortality in our population. The main 
complication at diagnosis was cholestasis in 48.6%, hypoalbuminemia was the main biochemical alteration in 70.2%.  
 
Conclusions:   Determining the factors associated with complications and intestinal failure in SBS will contribute to the future 
establishment of clinical guidance for a better outcome in pediatric patients with SBS. 
 

 
 
 
420     PREVALENCE AND SIGNIFICANCE OF INCREASED INTRAEPITHELIAL LYMPHOCYTES IN DUODENAL 
BIOPSIES IN A METROPOLITAN PEDIATRIC POPULATION. Joseph Chapman1, Preeti Malik2, Carlos Castrodad-
Rodriguez3, Kathleen Shea2, Pediatric GI and Nutrition Pediatric GI and Nutrition2, Michelle Ewart3, Yolanda Rivas2  
1Pediatrics, Montefiore Medical Center, Bronx, NY; 2Pediatric Gastroenterology, Hepatology, and Nutrition, Montefiore 
Medical Center, Bronx, NY; 3Pathology, Montefiore Medical Center, Bronx, NY  
 
Background: The intestinal mucosal barrier consists of epithelial cells and intraepithelial lymphocytes (IELs) which belong to 
a unique T-cell population dispersed within epithelial cells. Though nonspecific, many have reported increased IELs as the first 
and most sensitive marker of gluten effects on small intestinal mucosa, and increased IELs alone is thought to be an early 
finding in celiac disease (CD). Conditions associated with this finding include H. Pylori, inflammatory bowel disease, and 
small intestine bacterial overgrowth, especially in the setting of preserved villous architecture. There remain few studies on the 
significance of increased IELs in children, especially in populations under-represented in medicine. 
 
Aim: To evaluate the significance and etiology of increased IELs in a metropolitan pediatric population 
 
Methods: This is a retrospective chart review of patients aged 0-21 years who underwent esophagogastroduodenoscopy (EGD) 
with duodenal biopsy between 2017-2019. We included patients who had >30 IELs per 100 epithelial cells identified on 
duodenum biopsies which were reviewed/confirmed by two independent pathologists. Clinical/demographic information was 
obtained. We calculated the frequency for categorical values and the mean/SD for continuous variables. 
Results: Out of 2166 EGDs, 57 patients had increased IELs on duodenum biopsy. Mean age was 11 years (SD:6.2), 59.6% 
(34/57) were female and 40.3% (23/57) Hispanic. Presenting symptoms included abdominal pain (16/57) or failure to 
thrive/weight loss (9/57); 33.3% (19/57) of patients had more than 2 symptoms. CD was diagnosed in 47.3% (27/57). Among 
30 patients with other diagnoses, 6/30 had H. Pylori and 11/30 lactase deficiency. Common indications for biopsy included 
positive CD serology (23/57) or presenting symptoms (29/57) as above. Pre-existing conditions included H. Pylori (4/57) and 
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autoimmune disorders (6/57). 37 patients had abnormal villous architecture: 26 CD, 4 lactase deficiency, 1 EOE, 1 Crohn’s 
disease, and 2 unknown etiology. 20 patients had normal villous architecture: 7 lactase deficiency, 6 H.Pylori, 2 gastritis, 1 
chronic ischemia, and 1 unknown etiology. 
 
Conclusions: This study highlights the various etiologies of increased duodenal IELs in our metropolitan patient population. 
For those with preserved villous architecture, H. Pylori and lactase deficiency should remain high on the differential. This 
preliminary data set will include three more years of EGDs. 
 

 
 
 
421     CLINICAL CHARACTERISTICS OF CELIAC DISEASE SEROPOSITIVITY AND COEXISTING PEDIATRIC 
INFLAMMATORY BOWEL DISEASE. Telly Cheung1, Edwin deZoeten2,4, Edward Hoffenberg2,4, Edwin Liu2,3, Thomas 
Walker2, Marisa Stahl2,3  
1Pediatrics, Children's Hospital Colorado, Aurora, CO; 2Digestive Health Institute, Children's Hospital Colorado, Aurora, 
CO; 3Colorado Center for Celiac Disease, Children's Hospital Colorado, Aurora, CO; 4Inflammatory Bowel Disease Center, 
Children's Hospital Colorado, Aurora, CO  
 
Background:  Celiac disease (CeD) and inflammatory bowel disease (IBD) are both immune-mediated conditions triggered by 
a complex interface of environmental and genetic factors. Recent studies highlight a bidirectional association of CeD and IBD. 
Due to overlapping clinical features and a predilection for false positive CeD serology, it becomes challenging to distinguish 
the two entities and determine appropriate treatment. 
 
Objective:  This single-center retrospective chart review aimed to describe the phenotype of pediatric patients with IBD that 
screen positive for CeD serology. A secondary objective was to identify the prevalence of CeD seropositivity and CeD in 
patients before and after their diagnosis of IBD. 
 
Methods:  We performed a retrospective cohort study of patients ≤ 18 years old with CeD seropositivity and a confirmed 
diagnosis of IBD between 2006-2020 followed at Children’s Hospital Colorado. Seropositivity was defined as the presence of 
at least one of: anti-tissue transglutaminase (tTG) IgA or IgG, anti-endomysial IgA (EMA), anti-deamidated gliadin peptide 
IgA or IgG (DGP-A or DGP-G). We extracted demographic data, medical history, endoscopy, histology, laboratory findings, 
and growth from medical records at the time of endoscopy diagnosing IBD. Patients were classified into the IBD-CeD cohort if 

JPGN 73, Supplement 1, November 2021 S294

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



they met diagnosis of CeD by histology according to NASPGHAN criteria and if providers suspected CeD as determined by a 
survey. Surveys assessed providers’ index of suspicion for CeD in seropositive patients with IBD. The IBD-only cohort was 
identified if they did not meet criteria for CeD. Unpaired t-tests (GraphPad Prism 8.4.3) were used to compare the features of 
IBD-CeD and IBD-only cohorts. Statistical significance was defined as p < 0.05. 
 
Results:  Of the 475 patients with IBD, 25 (5.3% ± 2.0%) had CeD seropositivity. IBD-CeD was reported in 8/475 (1.7% ± 
1.2%) and IBD-only in 17/475 (3.6% ± 1.7%) (Fig. 1). Of all eight patients seropositive for tTG IgA in IBD-CeD, five (63%) 
had tTG IgA > 10x ULN and all eight (100%) had villous atrophy (VA). Of the 17 patients with IBD-only, only one (6%) had 
tTG IgA > 10x ULN and six (35%) had VA. Of the six IBD-only patients with VA, four (67%) with tTG IgA < 10x ULN and 
two (33%) with normal tTG IgA had VA. Of the 11 IBD-only patients without VA, 3 of 3 (100%) patients with tTG IgA < 10x 
ULN compared to 1 of 7 (14%) patients with normal tTG IgA had ileal ulceration. Of the eight patients with IBD-CeD, none 
had esophageal eosinophilia, duodenal cryptitis, duodenal ulceration, or an elevated fecal calprotectin, although this was not a 
statistically significant difference (Table 1). Only one patient with IBD-CeD had thrombocytosis (1/7, 14%) compared to eight 
IBD-only patients (8/17, 47%). 
 
Conclusion:  Our data supports the hypothesis that patients with CeD seropositivity and IBD have a unique phenotype: tTG 
IgA as a better predictor for villous atrophy in IBD-CeD when > 10x ULN; distinct absence of esophageal eosinophilia, 
duodenal cryptitis, and duodenal ulceration in IBD-CeD; and prominent thrombocytosis and elevated fecal calprotectin in IBD-
only. In the absence of villous atrophy in IBD-only patients with tTG IgA < 10x ULN, mucosal injury and inflammation from 
ileal ulceration may be a mechanism for elevated tTG IgA not specific to CeD. These serologic, histologic, endoscopic, and 
laboratory features may better elucidate CeD in patients with IBD, but further prospective studies are needed. The prevalence 
of IBD-CeD in our study (1.7% ± 1.2%) was comparable to pediatric case reports, however was limited by incomplete 
serologic data available for review. 

 
 
Figure 1: Study Flow Chart. Retrospective chart review identifying patients with IBD-CeD (n=8) or IBD-only (n=17). 
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Table 1: Clinical Features of IBD-CeD and IBD-Only. Statistical analysis applied with unpaired t-tests (p < 0.05 = bolded). 
 
 
422     OPTIMIZING CELIAC DISEAES SCREENING IN THE GENERAL PEDIATRIC SETTING. Angela Chu1,2, 
Prerana Williamson3, Matt DeFinis1, Kimberly Newton1,2, Heather Pierce1,2  
1Rady Children's Hospital San Diego, San Diego, CA; 2University of California San Diego, La Jolla, CA; 3Wake Forest 
University School of Medicine, Winston-Salem, NC  
 
Background and Objectives:  Accurate screening, diagnosis, and management for gluten-related disorders is important to 
implement in healthcare settings in order to reduce erroneous diagnoses of celiac disease, costs for unnecessary evaluations, 
and improve patient care. The most recent July 2016 guidelines from North American Society for Pediatric Gastroenterology, 
Hepatology and Nutrition (NASPGHAN) for the diagnosis of celiac disease in children recommend tissue transglutaminase 
IgA (tTG-IgA) antibody as the most cost-effective and reliable test to identify patients with celiac disease. Antigliadin antibody 
(AGA) tests and a testing panel are no longer recommended for initial testing due to poor sensitivity and specificity. At Rady 
Children’s Hospital, celiac panels including AGA tests are frequently obtained in the initial work up for celiac disease leading 
to unnecessary costs (e.g., extra laboratory testing and subspecialty referrals) and uncertain results. The aim of this project was 
to reduce ordering of the celiac panel/AGA antibodies by 30% in 12 months and educate general pediatricians on appropriate 
initial workup and referral to pediatric gastroenterology (GI). 
 
Methods:  A multidisciplinary team was formed and utilized Ishikawa diagrams (Figure 1) to identify factors leading to 
incorrect celiac screening. Using the hospital’s electronic health record, data was collected on patients screened for celiac using 
the outdated “celiac panel” and numbers of referrals to GI for abnormal celiac testing for the year prior to intervention. The 
intervention included replacing the “celiac panel” with a customizable order set with the updated screening labs based on the 
patient’s age. The AGA tests and the “celiac panel”, which included AGA IgG and IgA, tTG-IgA, and total IgA, were 
discontinued, and replaced with two order sets – “celiac screening <= 2 years” (tTG-IgA, deamidated gliadin IgA, and total 
IgA) and “celiac screening >2 years” (tTG-IgA and total IgA). In addition, educational material was provided to practitioners 
regarding the new order set along with a celiac screening work-flow algorithm. A follow-up survey to the practitioner end users 
was sent 11 months after the intervention. Process measures included utilization of new order sets. Outcome measures include 
rates of “celiac panel” and tTG-IgA testing, rates of GI referrals, and order set performance rating based on practitioner survey. 
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Results:  From May 1, 2019 to May 1, 2020, the “celiac panel” was ordered 8,727 times. During that same time, there were 
110 referrals placed to GI for any associated diagnosis of “celiac”. Post intervention the new order sets were used 356 times 
from May 1, 2020 to May 1, 2021. The number of tTG-IgA tests ordered individually increased from 1,664 to 3,287 (Figure 2). 
Referrals to GI decreased from 111 to 98 during the same time. The team surpassed the initial aim as the “celiac panel”/AGA 
testing were ultimately discontinued, decreasing utilization to zero. Practitioner confidence in initial celiac screening improved 
overall as assessed by practitioner survey. 
 
Conclusion:  Through identification of events leading to incorrect celiac screening, the outdated “celiac panel” was 
discontinued and replaced with an age-based celiac screening order set that follows NASPGHAN guidelines. As such, AGA 
testing is no longer available, which has prevented unnecessary procedures and referrals, and by default has increased 
appropriate tTg-IgA orders even outside of utilizing the order set. Practitioner confidence has improved with distributed 
educational materials and algorithm, however more updates to practitioners are warranted to increase utilization of the new 
order set. 
 

 
 
Figure 1 - Ishikawa diagram 

 
Figure 2 - Process and outcome measures run chart 
 
 
423     ASSOCIATION OF TTG-IGA SEROPOSITIVITY WITH MATERNAL AND INFANT HEALTH AMONG A 
POPULATION AT HIGH RISK FOR CELIAC DISEASE IN THE CHILD HEALTH AND DEVELOPMENT STUDIES. 
Rajitha Venkatesh1, Piera Cirillo2, Jennifer Iscol3, Lauren Zimmerman2, Nickilou Krigbaum2, Kajal Sangal4, Kartik 
Venkatesh5, Alessio Fasano6, Barbara Cohn2  
1Pediatric Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Public Health Institute, Oakland, CA; 3Celiac 
Community Foundation of Northern California, Healdsburg, CA; 4Internal Medicine, John H Stroger Hospital of Cook County, 
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Chicago, IL; 5Division of Maternal Fetal Medicine, Department of OB/GYN, The Ohio State University, Columbus, OH; 
6Division of Pediatric Gastroenterology, Hepatology & Nutrition, Massachusetts General Hospital for Children, Boston, MA  
 
Background: The prevalence of celiac disease, an autoimmune disorder triggered by gluten, continues to increase globally. A 
seropositive anti-tissue transglutaminase antibody (tTG-IgA) test is used to screen for celiac disease, but its association with 
adverse outcomes in pregnancy remains to be characterized. Our objective was to determine the association between tTG-IgA 
seropositivity with maternal and infant health among a population of pregnant women at high risk for celiac disease based on 
the presence of clinical markers for suspected disease.  
 
Methods: Pregnant women were recruited to the Child Health and Development Studies (CHDS) from 1959-1967. Maternal 
clinical conditions, six months before and during pregnancy, were abstracted from medical records. Birthweight and offspring 
growth during infancy were abstracted from birth and pediatric records. Placental weight was obtained from standardized 
macroscopic placental exams performed by trained examiners at delivery. A blood sample was drawn in each trimester and in 
the early post-partum period to create a frozen serum archive. Women were identified according to physician report of two or 
more of the following conditions, considered high risk markers of celiac comorbidity: Type I or II diabetes, nutritional 
deficiency (i.e., Vitamin B12), anemia, gastrointestinal (GI) complications requiring hospitalization but not surgery, acute and 
chronic enteritis, fatigue, miscarriage, difficulty getting pregnant, cesarean delivery, thyroiditis, having a child with celiac 
disease, and having a child with Down or Turner syndrome. For this study, an assay sample (n=1,768) was created by 
randomly selecting women (n=937) from this high-risk pool and randomly selecting women (n=831) from the remaining 
“background risk” cohort. Archived pregnancy serum aliquots were shipped frozen to the Massachusetts General Hospital 
laboratory in Boston, MA. Tissue transglutaminase immunoglobulin A (tTG-IgA) was measured using QUANTA Lite Rh-tTG 
IgA ELISA (INOVA Diagnostics, San Diego, CA) on a BioFlash machine. The exposure measure, tTG-IgA seropositivity, was 
characterized as a level greater than 20 CU (chemiluminescent units). Outcomes were: 1) Two or more high-risk maternal 
conditions evaluated using a composite risk score incorporating the presence of at least two of the conditions that were 
positively associated with tTG-IgA seropositivity (diabetes, nutritional deficiency, anemia, GI complications, acute and chronic 
enteritis, fatigue, miscarriage, having a child with celiac disease or Down syndrome, cesarean delivery and thyroiditis). 2) Fetal 
growth assessed as the percent of placental weight (gms) to birthweight (gms). 3) Infant growth assessed as the difference in 
mean weight calculated for three infant growth periods (3-6 mos, 6-9 mos, and 9-12 mos), and classified as below vs. above the 
median difference in mean weight for each growth period. Logistic regression models were used to estimate odds ratios (OR), 
adjusted for maternal age, race and parity, baseline body mass index and gestational age.  
 
Results: The prevalence of positive tTG-IgA was 3.3% in the high-risk group and 2.7% in the background risk group (P-value 
0.08 for difference in prevalence). As hypothesized and antecedent to the study design, a positive tTG-IgA test was associated 
with having two or more high-risk clinical conditions and there was a positive gradient with number of conditions (OR=1.1, 
95% Confidence Interval (CI) 0.6, 2.0 for 1 condition; OR=2.6, 95% CI 1.2, 5.3 for 2 conditions; and OR=3.8, 95% CI 0.5, 
30.8 for 3 or more conditions). tTG-IgA seropositivity was associated with poorer fetal growth (OR=2.9, 95% CI 1.3, 6.0 for 
quartile 1 vs. quartiles 2-4 of percent placental/birth weight) and lower weight gain in late infancy (OR=2.3, 95% CI 1.0, 5.4 
for below median vs. at or above median weight difference from 9-12 mos). Fetal and infant growth associations did not 
interact with risk group (i.e. being in the high-risk vs. background-risk group) and were not impacted by adjustment for risk 
group, suggesting that seropositivity rather than comorbidity was the underlying risk factor for poorer fetal and infant growth.  
 
Conclusions: A seropositive tTG-IgA test was associated with the presence of two or more clinical conditions suspected to be 
comorbid markers of celiac disease. Offspring of mothers with seropositivity had poorer fetal and infant growth, suggesting 
that the autoimmune response denoted by tTG-IgA seropositivity may be sufficient to perturb in utero and infant growth and 
development. These results further stress the importance of early celiac disease diagnosis as a key element to prevent 
complications not only for the affected mother, but also for her offspring. 
 
 
426     DOUBLE TROUBLE? CHARACTERIZING COEXISTENT INFLAMMATORY BOWEL DISEASE AND CELIAC 
DISEASE IN A SINGLE-CENTER PEDIATRIC COHORT. Paige Coughlin1, Steven Fusillo1,2, Lisa Fahey1,2, Robert 
Baldassano1,2, Arunjot Singh1,2  
1Pediatric Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 
2University of Pennsylvania Perelman School of Medicine, Philadelphia, PA  
 
Background: Celiac disease (CeD) and inflammatory bowel disease (IBD) are both chronic immune-mediated conditions 
involving inflammation of the gastrointestinal tract, and both have been increasing in prevalence in the pediatric population. 
While genetic and epidemiological associations between CeD and IBD have been established, the relationship between the two 
conditions remains poorly understood. This study aimed to describe the phenotypic characteristics and natural history of 
children with both CeD and IBD in a single-center cohort. 
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Methods: This retrospective cohort study included children aged 0-18 years with concurrent diagnoses of CeD and either 
Crohn disease (CD), ulcerative colitis (UC), or indeterminate colitis (IC), treated at the Children’s Hospital of Philadelphia 
between 2012 and 2020. Subjects were identified using ICD 9/10 coding, and those included had a histologic diagnosis of IBD 
and either positive celiac serologies and biopsy-confirmed CeD or positive serologies and HLA typing without biopsy, in 
accordance with 2012 ESPGHAN guidelines. Records were reviewed for demographic and clinical information. 
 
Results: A total of 31 patients were included, 16 (52%) with CD, 10 (32%) with UC, and 5 (16%) with IC. Among CD 
patients, disease distribution was ileocolonic in 12 (75%), colonic in 3 (19%), and ileal-cecal in 1 (3%). Disease phenotype was 
inflammatory in 13 (81%), stricturing in 1 (6%), and both stricturing and penetrating in 2 (13%) patients with CD. Among 
patients with UC, 9 (90%) had pancolitis and 1 (10%) had left-sided colitis. Twenty-eight (90%) patients had biopsy 
confirmation of CeD, including 4 (14%) with Marsh 1 and 24 (86%) with Marsh 3 findings. CeD was diagnosed before IBD in 
9 (29%) patients with a median interval of 3.9 years (IQR 1.8-5.6); at the same time as IBD in 14 (45%) patients; and after the 
IBD diagnosis in 8 (26%) patients with a median interval of 4.0 years (IQR 2.9-5.1). Seven (23%) patients had an additional 
autoimmune diagnosis, including autoimmune hepatitis (2), primary sclerosing cholangitis (1), juvenile arthritis (2), and 
autoimmune thyroid disease (2). Biologic therapy was used to treat IBD in 23 (74%) patients, with 10 (32%) patients receiving 
at least 2 biologic agents. Fourteen (45%) patients had at least one GI-related hospitalization, and 3 (7%) patients underwent 
IBD-related surgery, including colectomy (2) and ileocecectomy (1). Two patients required abscess drainage related to perianal 
fistulae. Persistent growth delay or growth failure was seen in 7 (23%) patients. 
 
Conclusion: Our cohort of pediatric patients with CeD and IBD was heterogeneous in terms of disease phenotype, severity, 
and clinical course, but overall appears to resemble our population of patients with IBD alone. A significant number of patients 
had a third autoimmune condition, and many experienced persistent growth issues. Future studies will aim to compare this 
cohort to patients with IBD or CeD alone. 
 
 
428     ASSOCIATION BETWEEN CELIAC DISEASE AND OTHER AUTOIMMUNE DISORDERS. Basma Dahash2, 
Omar Alaber2, Thomas Sferra1,2, Senthilkumar Sankararaman1,2  
1Pediatrics Gastroenterology, UH Rainbow Babies and Children's Hospital Division of Pediatrics, Cleveland, OH; 2Case 
Western Reserve University, Cleveland, OH  
 
Introduction: Celiac disease (CD) is an autoimmune disorder that is closely related, and often concurrently occurs in patients 
with other autoimmune disorders (ADs). Except for type 1 diabetes mellitus, the association between CD and other ADs is not 
well established. 
 
Aims: To determine the association between CD and the risk of ADs utilizing a large national database. 
 
Method: This study is a retrospective observational study. We used SNOMED diagnostic codes to extract de-identified patient 
information from a national database, Explorys, IBM, Inc. that incorporates electronic health records from major U.S. 
healthcare systems since 1999. The cases were defined as any patient with a preexisting CD diagnosis who later (at least one 
day after the index office visit) developed a new diagnosis of another AD. We included all age groups. The ADs analyzed for 
this study are listed in Table 1. The controls included patients without a CD diagnosis and had a new diagnosis of AD. The 
odds ratio (OR) and 95% confidence interval (CI) were calculated for evaluating the association between CD and other ADs. 
 
Results: The total population of patients recorded in the Explorys database was 74,375,750 at the time of this study. Of these, 
137,120 patients had CD (0.18%). The patients with CD had a higher risk of developing a second AD than controls (Table 1). 
CD patients had nearly five times the risk of developing primary biliary cholangitis when compared to the non-CD control 
cohort (OR 4.8, 95% CI = 4.55 - 5.12). Of the ADs evaluated, the risk of developing autoimmune hemolytic anemia and 
Addison's disease was the lowest as compared to controls at 70% (OR 1.7, 95% CI = 1.64 - 1.86, OR 1.7, 95% CI = 1.45 - 
2.05, respectively). 
 
Conclusion: Patients with CD demonstrated a greater risk than those without CD of developing a second AD. This strong 
association between CD and other AD is likely due to similar underlying immunopathologic mechanisms. We recommended 
prospective studies to further evaluate this association. 
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Table 1 - The association between Celiac Disease and other Common Autoimmune Disorders 
 
 
430     CLINICAL DIFFERENCES AMONG ETHNICALLY DIVERSE CHILDREN WITH CELIAC DISEASE. Kaley 
Desher, Michele Alkalay  
Pediatric Gastroenterology, The University of Texas Southwestern Medical Center, Dallas, TX  
 
Background: Celiac disease (CD) was formerly considered an enteropathy of Caucasian children. However, it is now known 
to affect various ethnic groups. Despite increasing reports of CD in patients of diverse backgrounds, understanding of 
symptomatology by race remains limited. 
 
Methods: This was a retrospective analysis of pediatric patients with CD between 6 months and 17 years of age followed at 
Children’s Medical Center Dallas between January 2012 and January 2019. The patient cohort consisted of 89 non-Caucasian, 
which was defined as black, Asian, or Hispanic, as well as 89 age/sex-matched Caucasian pediatric patients with CD. 
Diagnosis of CD was confirmed by either duodenal biopsy or positive antibodies (two tissue transglutaminase-IgA values 
greater than ten times the upper limit of normal or one tTG-IgA value >10x ULN with a positive endomysial antibody titer). 
ICD-10 codes for several subjective and objective measures associated with CD were abstracted from the electronic medical 
record. Statistical analyses were performed using GraphPad Prism, version 9.0 (GraphPad Software Inc, San Diego, CA). All 
variables examined were binary categorical and summarized as percentages. Fisher exact test was used to assess the 
relationship between categorical variables. A two-sided P value <0.05 was considered statistically significant. 
 
Results: The non-Caucasian and Caucasian groups were similar for age at diagnosis, family history of CD, and biopsy 
confirmed disease. Hispanics composed most of the non-Caucasian group, 62/89 (70%), while there was a similar proportion of 
blacks, 12/89 (13%), and Asians, 15/89 (17%). Statistically significant differences were detected for three clinical parameters. 
CD antibody positivity was more prevalent among nonCaucasians, 33/89, than their controls, 18/89 (37% vs. 20%, p = 0.0198).  
 
Autoimmune thyroiditis was also more prevalent among non-Caucasians, 12/89, than their controls, 2/89 (13% vs. 2%, p = 
0.0098). Failure to thrive was more prevalent among the Hispanic subgroup, 10/62, than their controls, 2/62 (16% vs. 3%, p = 
0.0298). 
 
 
Conclusion:  As the first retrospective case-control study to evaluate CD patients by discrete ethnic backgrounds, this analysis 
reveals variable clinical features experienced by non-Caucasian and Caucasian pediatric CD patients. Additional research is 
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needed to corroborate these findings as well as to further illustrate the clinical picture of CD among diverse children. 
 

 
Table 1. Demographic characteristics of 89 non-Caucasian CD patients and their age/sex-matched Caucasian controls 

 
 
Figure 1.  Clinical characteristics of non-Caucasian CD patients as a whole and stratified by race. The left and right columns of 
each cluster represent non-Caucasian patients and their corresponding Caucasian controls, respectively. Blue clusters indicate a 
statistically significant (p < 0.05) difference. 
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431     IS THERE A BENEFIT TO TREATING IRON DEFICIENCY UPON DIAGNOSIS OF CELIAC DISEASE? Paula 
Dias Maia1, Sadie Nagle2,3, Mary Shull1,3, Pooja Mehta1,3, Monique Germone4,3, Edward Hoffenberg1,3, Edwin Liu1,3, Marisa 
Stahl1,3  
1Pediatrics, University of Colorado, Denver, CO; 2Department of Clinical Nutrition, Children's Hospital Colorado, Aurora, 
CO; 3Colorado Center for Celiac Disease, Digestive Health Institute, Children's Hospital Colorado, Aurora, CO; 4Department 
of Psychiatry, University of Colorado, Denver, CO  
 
Background: Patients with celiac disease (CD), a gluten-induced immune-mediated enteropathy, are at increased risk for iron 
deficiency. Proposed mechanisms include anemia of chronic disease due to systemic inflammation and small bowel 
enteropathy directly impairing iron absorption. In adults with celiac disease, intestinal healing upon treatment with gluten-free 
diet (GFD) restores iron levels, independent of iron supplementation. There is little evidence on how to best treat iron 
deficiency in pediatric patients with CD or whether iron supplementation is necessary. 
 
Study Objective: To measure change in serum hemoglobin and ferritin levels with and without iron supplementation after 
initiation of a GFD in pediatric patients with newly diagnosed CD. 
 
Design and Methods: We performed a retrospective cohort study of patients diagnosed with CD at the Colorado Center for 
Celiac Disease between 2006 and 2020 who had laboratory tests performed at diagnosis and 3-12 months at their first follow 
up visit. We identified patients through the Center’s research database. Patients were classified as having CD if they met the 
North American Society of Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) histopathological criteria or 
the European Society of Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) serological criteria. Patients were 
included if they had improved tTG IgA at follow-up and/or “good” or “excellent” dietitian-assessed GFD adherence scores. 
Demographics, date of diagnosis, date of menarche, method of diagnosis, initial and follow-up hemoglobin, ferritin, tissue 
transglutaminase IgA (tTG IgA), and dietitian-assessed GFD adherence score, other medical diagnoses, and symptom response 
to GFD were extracted from medical records. Patients were then compared based on whether they received iron 
supplementation or not. 
 
Results: We identified 163 patients with CD diagnosed at our center between 2006 and 2020 who had laboratory tests 
performed at diagnosis and 3-12 months at their first follow up visit. Of those, 121 had improved tTG IgA and/or “good” or 
“excellent” dietitian-assessed GFD adherence scores. Iron supplementation did not result in greater improvement in 
hemoglobin or ferritin levels when compared to patients that were not prescribed iron (unpaired student’s t-test, p > 0.05). 
 
Conclusions:  Patients with CD, presumed adherence to a GFD and with lower serum hemoglobin and/or ferritin at diagnosis 
were more likely to get iron supplementation. However, serum ferritin and hemoglobin levels were similar at 3-12 months at 
their first follow-up visit, which suggests that small intestinal mucosal healing on a GFD alone may be enough to improve iron 
absorption. Further prospective studies are needed regarding the benefits of iron supplementation. 
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433     NUTRITIONAL DETERMINANTS OF DIARRHEAL MORBIDITY AMONG HAITIEN CHILDREN: A CASE-
CONTROL STUDY. Jenna Diaz4, Lora Iannotti3, Sherlie Jean Louis Dulience1, Jean Géto Dubé1, Francesca Joseline 
Marhône Pierre1, Matt Kuhlmann2  
1Washington University in St Louis, St Louis, MO; 2Infectious Disease, Washington University in St Louis School of Medicine, 
St Louis, MO; 3Brown School, Institute for Public Health, Washington University in St Louis, St Louis, MO; 4Department of 
Pediatrics, Division of Gastroenterology, Hepatology & Nutrition, Washington University in St Louis School of Medicine, St 
Louis, MO  
 
Background: Morbidity and mortality in children under five years of age remains high, with malnutrition and diarrheal illness 
underlying this disease burden. The combined effects of diarrheal disease and malnutrition result in intestinal inflammation and 
subsequent growth stunting or cognitive impairment. Foods that contain higher levels of omega-3 fatty acids, including 
doxcosahexanoic acid (DHA) and eicosapentaenoic acid may have anti-inflammatory properties making them beneficial in 
those with intestinal inflammation. Eggs, a rich source of DHA, introduced early in the complementary feeding stage can 
reduce rates of stunting. In this study, we aim to understand the complex interactions between malnutrition, targeted nutrients 
such as DHA, dietary intake, and infectious diarrhea in the population of at-risk children living in Cap-Haitien, Haiti. Here, we 
present interim analysis of our pilot trial. 
 
Methods: A case-control study conducted in Cap-Haitien, Haiti from December 2020 to May 2021. Infants and children aged 
six to 36 months were included in the study. Cases were selected on the presence of acute diarrhea. Acute diarrhea was defined 
as three or more loose stools in a 24-hour timeframe in the last three days. At baseline socio-economic factors, morbidities and 
nutrition questionnaires were completed. Anthropometric data, blood, and stool samples were obtained at baseline and at a one 
month follow up (endline). Serum will be used to assess for nutritional biomarkers. Stool testing for enteric pathogens will be 
done using molecular methods. Intestinal inflammation will be evaluated through fecal calprotectin levels measured by 
enzyme-linked immunosorbent assay. 
 
Results: A total of 200 children (control n = 100, cases n= 100) have been enrolled in the study. Baseline and follow up data 
are complete for 55/200 children (n=34 controls and n=21 cases). Baseline characteristics for the case and control groups for 
the data collected thus far are listed in Table 1. Children in the control group (mean age = 20.2 months) were significantly older 
(p<0.05) than those in the case group (mean age = 15.5 months). Females accounted for 62% of the participants in the study. At 
the time of follow up, 38.1% of the cases were noted to have recurrent or persistent diarrhea. Cough was the most prominent 
and present in 65.5% of participants. Full data analysis, including serum and stool are pending. 
 
Conclusions: Our preliminary analysis demonstrates the feasibility of identifying cases and controls and suggest there are high 
rates of infection in the community. Further data collection and analysis will work to identify differences in growth, nutritional 
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markers affecting diarrheal disease severity, and allow for larger investigations to identify causative effects. 
 
Funding: The study is being conducted under grant funding from the Washington University Office of the Vice Chancellor of 
Research. 
 

 
435     EFFECT OF THE COVID-19 PANDEMIC ON FOOD INSECURITY IN PEDIATRIC CELIAC DISEASE. Nan 
Du1, Vanessa Weisbrod1, Isha Mehrotra2, Stephanie Regis1, Jocelyn Silvester1  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Massachusetts Institute of Technology, Cambridge, MA  
 
Background: The U.S. Department of Agriculture defines food insecurity as a lack of consistent access to enough food for an 
active, healthy life. Feeding America projects 13 million children (1 in 6) may experience food insecurity in 2021. Currently, a 
gluten-free diet is the only available treatment for celiac disease. Studies conducted around the world have shown consistently 
that gluten-free foods are more expensive than their gluten-containing counterparts. State and federal food assistance programs 
often do not account for the increased cost of gluten-free food. The purpose of our study was to determine the prevalence of 
food insecurity in families with a child diagnosed with celiac disease and whether or not food security has been affected by the 
coronavirus 2019(COVID-19) pandemic. 
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Methods: An anonymous electronic survey was distributed through online community celiac support groups as well as national 
celiac organization newsletters. A total of three messages were posted in each online forum at approximately 2-week intervals. 
Basic demographic information and medical history was obtained. We evaluated food insecurity risk before COVID-19 and 
during the COVID-19 pandemic using the validated National Center for Health Statistics US Household Six-Item Short Form 
Food Security Survey Module. 
 
Results: A total of 118 responses were received. Responses were collected from all 10 zip-code regions in the United States. 
The median age of the gluten-free children was 12 years; 34% (38) were male, 82% (97) lived in single child households and 
70% (78) attended public school. In the households surveyed, 86% identified their race as white, 58% had salary >$100,000, 
84% (92) mortgaged/owned their home and 84% (92) of the parents had at least a bachelor’s degree. Most (91%) of the 
children were following a gluten-free diet for celiac disease, with 80% diagnosed via intestinal biopsy. The majority of 
participants (65%) had been on gluten-free diet for >2 years. Prior to the COVID-19 pandemic, 25% (29) of the participants 
screened positive for food insecurity and when asked specifically about gluten-free food access, 26% (31) of the participants 
screened positive. During the COVID-19 pandemic, access to gluten-free foods decreased (31% screened positive for food 
insecurity) even though the overall rate of food insecurity was stable (26%). 9% (10) of the children had eaten gluten because 
there were no gluten-free options available. During the COVID-19 pandemic, 35% (41) of the respondents reported that gluten-
free foods in the area was limited (often going without things they need) or very poor (purchase most gluten-free foods online). 
 
Conclusions: Food insecurity affected nearly 1 in 3 surveyed families of children following a gluten-free diet during the 
COVID-19 pandemic. This is significantly higher than Feeding America’s projections for food insecurity for 2021.There has 
also been decreased availability of gluten-free foods. During the COVID-19 pandemic, 1 in 10 children with celiac have eaten 
gluten because there were no gluten-free options available. Given these startling statistics, it is crucial that all 
gastroenterologists incorporate food insecurity screening into their practice for patients on gluten-free diets and be prepared to 
provide referrals to appropriate community resources. 
 

MICROBIOLOGY/MICROBIOME 
 
436     HELICOBACTER PYLORI INFECTION IN JORDANIAN CHILDREN: PERSISTENCE VS. RESOLUTION. 
Eyad Altamimi1,2, Lama salameh1, Hanin AlNsour1, Naif Rawabdeh2  
1Pediatric, Jordan University of Science and Technology, Irbid, Irbid, Jordan; 2Pediatrics, King Abdullah University Hospital, 
Ramtha, Irbid, Jordan  
Background:  Helicobacter pylori (H. pylori) is the most common cause of infectious gastritis. H. pylori infection acquired 
during childhood. This study aims to describe the clinical, endoscopic, and histopathological features of H. pylori infection in 
Jordanian children and compare the clinicopathological features between children with resolved and persistence infection. 
 
Patients and Methods:  This is a retrospective review of all children with biopsy proven H. pylori infection over a 6-year 
period. Hospital electronic files, endoscopic database, and histopathology database were reviewed. Data including age, gender, 
clinical presentation, endoscopic indications, endoscopic findings, histological features, laboratory results and treatment 
offered were collected. Patients underwent follow endoscopy were identified and those with proven resolution of infection 
compared to unresolved patients. 
 
Results:  178 patients identified. 100 (56.2%) were females. Average age at presentation was 10.2 years (range 2.5-17 years). 
Children between 10 and 14 years were the most affected age group. 
The most common presenting symptom was recurrent abdominal pain 92 (51.69%) followed by epigastric pain/dyspepsia and 
vomiting (44 (24.72%) and 18(10.11%) respectively). The most common macroscopic feature was antral nodularity 
(76,42.70%). 60(33.71%) of the examinations reported as normal. Duodenal erosions and esophagitis are the most common 
reported pathologies outside the stomach (11 (6.18%) and 6(3.37%), respectively. The most prevalent microscopic findings 
were moderate inflammation of moderate chronicity. None of the patients developed gastric atrophy. 44 (23.5%) patients had 
comorbid diseases. Anemia was present in 22 (12.79%) of the patients. 
Post-treatment follow-up upper endoscopy was available for 42 (23.59%). Resolution of H. pylori by histological examination 
was observed in only 10 (23.81%) patients. Children who resolved their infection were older. Although their endoscopic and 
histological features at presentation were less severe that was not statistically significant. 
 
Conclusion:  A significant number of children with biopsy-proven H. pylori infection present with abdominal pain. Female 
gender, older age group, and less severe macroscopic and microscopic findings might be associated with a higher chance of 
infection resolution. 
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437     THE GASTROINTESINAL MICROBIOME IN PEDIATRIC CYSTIC FIBROSIS PATIENTS AND ITS 
RELATIONSHIP WITH BODY MASS INDEX. Rachel Bernard1, Meghan Shilts2, Britton Strickland2, Eric Skaar2, Natasha 
Halasa1, Kathryn Edwards1, Rebekah Brown1, Suman Das2, Maribeth Nicholson1  
1Monroe Carell Junior Children's Hospital at Vanderbilt, Nashville, TN; 2Vanderbilt University Medical Center, Nashville, TN  
 
Background: Cystic fibrosis (CF) is an autosomal recessive disease resulting in decreased transport of chloride ions across 
epithelial cell membranes leading to dehydrated mucus. Although historically considered a pulmonary disease, with the 
increasing life expectancy of CF patients, nutritional and gastrointestinal manifestations are assuming greater importance. In 
fact, improved nutritional status in early childhood in patients with CF has been associated with improved forced expiratory 
volume in one second (FEV1), clinical outcomes, and survival. The gastrointestinal microbiome has also been shown to play a 
critical role in nutrition, vitamin synthesis, and human health, but little is known about the intestinal microbiome in CF in 
relation to body mass index (BMI). The objective of this study is to further understand the relationship between the 
gastrointestinal microbiota and BMI in children with CF. 
 
Methods: We performed a prospective observational study of pediatric CF patients actively being treated at Monroe Carell Jr. 
Children's Hospital at Vanderbilt. Anthropometric data including BMI and BMI percentile were obtained on the day of stool 
sample collection. Anthropometric data from one year prior to enrollment was also collected via chart review. Patients were 
classified in color categories by their BMI percentile reflecting the “at risk nutritional” status of the child as defined by the CF 
Foundation: red for severe risk (BMI percentile < 25), yellow for mild risk (BMI percentile ≥ 25-49), green for no risk (BMI 
percentile ≥ 50). Pediatric healthy control (HC) stool samples were obtained through an ongoing Centers for Disease Control 
and Prevention (CDC) New Vaccine surveillance study. 16S rRNA sequencing and data analyses (using MGSAT) were 
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performed to characterize the intestinal microbiome. 
 
Results: Stool samples were collected from a total of 107 children with CF and 50 (age and sex matched) HCs (age range 1-
18). Table 1 demonstrates the subject characteristics among CF patients and the healthy control population. After adjusting for 
age and sex, the overall microbial community composition differed in CF patients compared to HCs. Compared to HCs, CF 
children were found to have lower bacterial richness and alpha diversity. When evaluating CF patients by their BMI nutritional 
color zone, overall microbial composition and richness were significantly different between the red and yellow zone (p= 
0.009). There was no significant difference between the green and yellow (p= 0.06), and green and red zones (p= 0.06) (Figure 
1). Richness and alpha diversity were lower in CF patients who had a decreasing BMI over the previous year when compared 
to those with a stable or increasing BMI (p=0.03). 
 
Conclusion: Compared to HCs, CF patients have a distinct gastrointestinal microbiota characterized by reduced diversity and 
richness irrespective of their BMI. Furthermore, the alpha and beta diversity vary significantly among those with different BMI 
color zones, most notably for those in the red zone. Further longitudinal studies are required to help explore interventions that 
will improve gastrointestinal dysbiosis, nutrition, and thus long-term health outcomes and survival in CF patients.  
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438*     THE ROLE OF DIET, SEX AND THE MICROBIOME IN STERILE OSTEOMYELITIS. Rhanda Darville2, Barun 
Poudel2, Xinyu Bing2, Polly Ferguson1  
1Pediatric Rheumatology, The University of Iowa Hospitals and Clinics Department of Pathology, Iowa City, IA; 2Pediatrics, 
The University of Iowa Hospitals and Clinics Department of Pathology, Iowa City, IA  
 
Background: Chronic Recurrent Multifocal Osteomyelitis (CRMO) is an autoinflammatory bone disorder that causes patients 
to exhibit chronically active or recurrent sterile bone lesions at multiple sites. The chronic multifocal osteomyelitis (cmo) 
mouse carries a mutation in the Pstpip2 gene and develops IL-1β mediated sterile bone disorder reminiscent of human CRMO. 
Previous studies showed that high-fat diet (HFD)-fed cmo mice are protected from the disease, but only among the female mice 
(100% protected); males do not benefit at all (100% diseased). 
 
Objective: The determining factor that confers protection remained unclear. The objectives of this study were to determine the 
role of sex, diet and the effect on the microbiome, in the cmo mouse. Specifically, we wanted to determine what chow 
ingredient causes the sex-specific disease susceptibility seen in cmo mice, and if the microbiota changes in a sex-specific 
manner. We also wanted to determine if hormonal differences (particulary testosterone) conferred disease protection while on 
the HFD. 
 
Design/Methods: 1) To establish the relationship between microbes and CMO, we isolated stool from healthy and CMO mice, 
on alternative diets, and from males and females. The hypothesis was that the microbiota from the high-fat high-cholesterol 
(HFHC) diet protecting females from CMO would be probiotic and, when transferred to males, may alleviate or delay onset of 
symptoms. Conversely, transfer of microbiota from diseased males to HFHC diet protected females would drive disease 
development. Fecal transfer was performed at least twice weekly from the time of weaning until 16 weeks of age. 2) To 
establish the role of testosterone in conferring disease protection, we compared castrated mice (done at the time of weaning) to 
mice who underwent a sham procedure and monitored for 16 weeks to determine any difference in disease onset and/or 
severity between the two groups. 
 
Results: Among the cmo mice fed a HFHC diet, phenotyping demonstrated delayed onset and reduced severity of disease, 
compared to mice fed a standard chow. A slight delay was indeed noted in disease onset in females who received male 
microbiota, compared to males who had received female microbiota. However, the delayed onset of disease was noted in both 
males and females with little apparent sex-specific differences. Both groups on the HFHC diet continued to show delayed onset 
and severity compared to groups on a standard chow. Among castrated mice, no differences in disease onset or severity were 
noted compared to mice who underwent a sham procedure. 
 
Conclusion(s): The high fat diet confers protection against disease in Pstpip2cmo females on a BALB background. It is unclear 
what confers this protection. The pathophysiology of CMO is still being elucidated and several genes have been found to play a 
role. Testosterone does not seem to play a role in cmo as castrated males had similar disease expression as males who 
underwent the sham procedure. Discovery of the pathways and/or genes involved in the pathogenesis of CRMO may lead to 
development of treatments for this autoinflammatory disease. 
 

 
Figure 1. Role of microbiota in conferring gender specific CMO pathogenesis, with comparison of disease onset in Pstpip2cmo 
mice on a Balb/cByJ background who were fed a standard chow vs a high-fat diet (HFD). Males and females on a HFD had 
delayed onset of disease compared to those on the standard chow, with females being fully protected from disease. 
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Figure 2. Survival of Pstpip2 cmo mice who were castrated compared to those who underwent a sham procedure. Differences 
were studied in mice on B6 and BALB backgrounds. There was no significant delay in disease onset in either of the castrated 
groups compared to the sham groups. Survival data for mice on B6 background is shown. 
 
 
439     UTILIZATION OF BIOFIRE TO OPTIMIZE EMPIRIC ANTIMICROBIAL THERAPY IN INTESTINAL 
FAILURE PATIENTS WITH CENTRAL VENOUS CATHETER DEPENDENCE. Jessica Hochberg1,3, Laura Ginsberg2, 
Amber Langshaw3,1, Amanda Fifi3,1  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Jackson Memorial Hospital, Miami, FL; 2Pediatrics, Jackson 
Memorial Hospital, Miami, FL; 3Pediatric Gastroenterology, Hepatology, and Nutrition, University of Miami School of 
Medicine, Miami, FL  
 
Background:   Parenteral nutrition (PN) is a lifesaving treatment for patients with intestinal failure (IF), however requires 
administration via central venous catheter, which is major source of serious bloodstream infections (BSI). Pediatric sepsis is a 
leading cause of morbidity and mortality, and specifically bloodstream infections (BSI) are the most significant source of 
morbidity and mortality in children with intestinal failure, in addition to parenteral nutrition–associated liver disease. Patients 
with intestinal failure and parenteral nutrition (PN) dependence are particularly susceptible to recurrent infections with gram 
positive, gram negative, and fungal organisms and are considered a high-risk group given their predisposition for 
decompensation, with a reported high proportion of death secondary to sepsis (20%). Pediatric patients with intestinal failure 
and CVCs have a very high rate of BSIs during episodes of fever (reported or documented) and represent the highest risk 
pediatric group for BSIs during these febrile episodes. 
 
There is no standardized evidence-based best practice protocol for assessment and treatment of intestinal failure patients with 
CVC presenting with suspected CLABSI. Despite the implementation of the CDC guidelines for best practices of central line 
care, rates of BSI have remained stable for the past decade. Administration of empiric antibiotics for 48 hours has been 
common practice and has been demonstrated to be safe for patient care, but is not evidence based. Determining the optimal 
duration of empiric antimicrobial management that is both safe and effective has proved challenging and highlights the need to 
further assess the ability to risk stratify intestinal failure patients presenting with concern for CLABSI and standardize 
protocols for duration of admission and antimicrobial administration to ensure patient safety, avoid unnecessary antibiotic 
exposure, minimize risk of nosocomial infection, and reduce costs through adoption of best care practices for pediatric 
intestinal failure patients.  
 
Through further analysis of the accuracy of the BioFire Assay in relation to the 24 hour blood culture specifically in IF patients 
presenting with fever via retrospective review, we hypothesize that the BioFire Assay will aid in strategic management of 
empiric antimicrobial therapy for suspected CLABSI. 
 
Methods:  Retrospective chart review was performed at our institution inclusive of pediatric patients ages 0 to 21 years old 
with intestinal failure (IF) and presence of a central venous catheter (CVC) for administration of parenteral nutrition who 
presented with a complaint of fever to our institution. Those patients who had cultures drawn at time of presentation were 
included. 
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Results:  Of the 41 pediatric intestinal rehabilitation patients, 17 patients had a CVC in-situ at the time of presentation with 
chief complaint of fever; 24 patients were excluded secondary to having no central line present and/or no history of 
infections/BioFire documentation. A total of 59 encounters for fever with CVC in situ were included; 54 had BioFire results 
that were consistent with blood culture results, 5 had BioFire results that were not consistent with blood culture results. The 
average time to result of BioFire was 21 hours (median 18 hours, range 8-92 hours), in comparison to average time to result of 
the blood culture speciation (60 hours; median 55 hours, range 15-240 hours) and blood culture susceptibilities (70 hours; 
median 61 hours, range 32-240 hours). Length of hospital stay ranged from 2 – 38 days, with an average length of 
hospitalization for CLABSI of 8 days. Biofire had a sensitivity of 91%, specificity of 100%, PPV of 100%, and NPV of 17% 
with respect to blood culture results. 
 
Conclusions:  BioFire accurately predicts blood culture results, including both bacterial and fungal organisms, in less time 
than final culture and susceptibilities. Inconsistent BioFire and culture results in general were secondary to rare and/or highly 
resistant organisms. Our findings suggest that utilization of BioFire can aid in optimization of empiric antibiotic administration 
by reducing unnecessary antibiotic exposure, in addition to decreasing length of hospitalizations and thus reduction in costs 
associated with admission for CLABSI in patients with IF and CVC when presenting for fever. Future studies are needed to 
assess prospective utilization of the BioFire and ability to safely tailor antimicrobials to prevent unnecessary exposure to 
antimicrobials, reduce hospitalizations, and decrease costs of stay, with the goal of creating best care practices for pediatric 
intestinal failure patients. 
 
 
440     GUT MICROBIOTA DIVERSITY AND COMPOSITION ARE ALTERED DURING THERAPY IN ACUTE 
LYMPHOBLASTIC LEUKEMIA PATIENTS. Elizabeth Yang1, Svetlana Rassulova2, Dhwani Sahjwani2, An Harmanli2, 
Ryan Fassnact2, Lopa Mehta2, Melissa Agnello3, Pamela Camejo3, Suchitra Hourigan1,2  
1Gastroenterology, Pediatric Specialists of Virginia, Fairfax, VA; 2Pediatrics, Inova, Falls Church, VA; 3M2Biome, Boston, 
MA  
 
Background:  Acute lymphoblastic leukemia (ALL) is the most common childhood cancer with the highest cure rate, 
however, long-term survivors are at increased risk of chronic medical illnesses that are likely in part microbiome mediated. 
Previous studies comparing microbiota of pediatric ALL survivors to healthy siblings showed altered composition in survivors. 
Longitudinal microbiome changes through treatment leading to these alterations are unknown. 
 
Methods:  Children with ALL were enrolled and stool samples were collected at diagnosis and at the end of each of the phases 
of induction, consolidation, interim maintenance I, delayed intensification, interim maintenance II, as well as approximately 3 
months and 6 months into maintenance. Stool samples from healthy siblings were collected as controls. Clinical data were 
collected. DNA was extracted and sequenced for analysis of hypervariable region V4. Differences in alpha and beta diversities 
and relative abundance of taxa were calculated between phases and with sibling controls. 
 
Results:  35 ALL patients age 3 months–19 years were included. The diagnoses were 14 standard risk pre-B ALL, 14 high risk 
pre-B ALL, 6 T-ALL, and 1 relapsed pre-B ALL. Stool samples were sequenced from 19 healthy siblings. 
 
Statistically significant differences in alpha diversity (Shannon) were found between healthy siblings and ALL patients during 
more intense chemotherapy treatment before low dose maintenance phase (Figure 1A). Beta diversity (Bray-Curtis), was 
significantly different between microbiota of ALL patients at diagnosis and their siblings, as well as between ALL patients at 
diagnosis and at each of the subsequent treatment phases (Figure 1B). The relative abundance of microbes showed with 
treatment, ALL patients exhibit a significant decrease in the phylum Verrucomicrobiota, driven by the genus Akkermansia, 
which is beneficial to health and associated with protection against obesity and other chronic inflammatory diseases (Figure 
2).With treatment, ALL patients also had an increase in Proteobacteria and Fusobacteria, which include proinflammatory 
species. 
 
Conclusion:  These results indicate that ALL patients have decreased diversity of gut microbes at diagnosis and during 
treatment. In addition, the types of gut microbes harbored in ALL patients are already different than their siblings at diagnosis 
and continue to change during treatment, but may begin to recover in low dose maintenance therapy. Taxa considered to be 
beneficial are depleted, while more pathogenic microbes become prominent. Continued longitudinal follow up is needed to 
determine whether these changes correlate with adverse long term health outcomes. 
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Figure 1A: Shannon alpha diversity between siblings and ALL patients at diagnosis and different stages of treatment 
(Wilcoxon paired signed rank test p-values are shown). 1B: Principal Coordinate Analysis (PCoA) based on Bray Curtis 
dissimilarity metric showing the distance in the bacterial communities between siblings and among different ALL treatment 
stages (adonis p-values are shown). 
 

 
Figure 2: Relative abundance log2 fold change plots between diagnosis and early stages of treatment 
 

MUCOSAL BIOLOGY/IMMUNOLOGY 

441     ADOPTIVE TRANSFER OF PLASMA SAMPLES FROM CHILDREN WITH SHORT BOWEL SYNDROME 
IMPROVES SURVIVAL AND REDUCES MORTALITY IN A MURINE MODEL OF ESCHERICHIA COLI SEPSIS. 
Irshad Hajam1,2, Farhana Ali1,3,4, Jocelyn Young1,3,4, Mary Garcia1,3,4, Christopher Cannavino1,2,4, Nanda Ramchandar1,2,4, 
George Liu1,2,4  
1Pediatrics, University of California San Diego Department of Pediatrics, La Jolla, CA; 2Division of Infectious Diseases, 
University of California San Diego, La Jolla, CA; 3Division of Gastroenterology, Hepatology, and Nutrition, University of 
California San Diego, La Jolla, CA; 4Rady Children's Hospital San Diego, San Diego, CA  
 
Sepsis, a dysregulated host immune response to invading pathogens, is the leading cause of mortality in critically ill patients. 
Children with short bowel syndrome (SBS) are known to have high rates of bloodstream infections, but have been observed to 
exhibit only modest symptoms in response to gram-negative infections without progression to sepsis. Subjects with SBS  
experience gut barrier dysfunction and bacterial translocation where they are serially and intermittently exposed to bacterial 
products such as flagellin and lipopolysaccharide. We conjectured that these children may have a robust antibacterial humoral 
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response to shield them from the sepsis syndrome. Using a mouse Escherichia coli (E. coli) sepsis model, we sought to test this 
hypothesis. We showed that plasma from children with SBS significantly (p<0.05) inhibited the production of both TNF-α and 
IL-6 induced by either E. coli or LPS stimulated host cells. Furthermore, mice treated intravenously with select plasma samples 
from SBS or healthy subjects had reduced serum proinflammatory cytokine levels and a significant survival advantage after E. 
coli infection. However, SBS plasma was not more protective than plasma from healthy subjects, suggesting that children with 
SBS have other immunomodulatory mechanisms in addition to neutralizing antibodies to alleviate their symptoms during 
gram-negative infection. 
 
Methods:  Plasma from four children with SBS were administered to mice induced with E. coli sepsis. Control groups included 
mice with E. coli sepsis who were administered plasma from two healthy adults, compared to mice with E. coli sepsis where no 
plasma was administered. Time to death was monitored as well as systemic concentrations of interleukin (IL)-1 and -6, tumor 
necrosis factor alpha (TNF-α) and nutritional assessments (weight loss). 
 
Results:  Both SBS and healthy control (HC) plasma samples significantly (p<0.05) inhibited TNF-α production, though more 
profound inhibition of TNF-α production was observed with the plasma samples from subjects with SBS. SBS plasma was 2-3 
fold more effective at suppressing TNF-α in the culture supernatant compared to plasma from HC. TNF-α inhibition was 
similar across all E. coli strains tested, with the highest inhibition observed with the SBS2 plasma sample. HC plasma samples 
had no significant effect on IL-6 production induced by E. coli strains except for HC3 and HC4 which elicited significant 
inhibition of IL-6 production against E. coli O86:B1 strain. Irrespective of E. coli strain, all plasma samples from SBS subjects 
significantly (p<0.05) inhibited the production of IL-6 to similar levels. 
 
Mice were treated with PBS, HC plasma, or SBS plasma followed by infection with a lethal dose of E. coli. Treatment with 
PBS alone resulted in 100% mortality on day 4, while treatment with plasma from either SBS or HC provided a marked 
survival benefit against lethal sepsis. Mice treated with SBS2 or SBS3 plasma showed 50% (3/6) survival, while SBS1 and 
SBS4 plasma treated mice had only 16.6% (1/6) and 0% (6/6) protection, respectively. Except for the HC4 treatment group that 
resulted in 60% (3/5) survival, treatment with all other HC plasma samples had 20% (1/5) protection. Mice treated with SBS1, 
SBS2, or SBS3 did not exhibit any changes in body weights until day 3; while all other treatment groups, except HC4, showed 
a substantial loss in body weights from day 1 post-challenge. Treatment with HC4 plasma did not affect the body weights of 
mice following the LD100 E. coli challenge. 
 
Conclusion:  Intravenous treatment with plasma from SBS as well as healthy subjects can improve host survival in mice 
challenged with a lethal dose of E. coli, although without a significant difference in efficacy between SBS and healthy plasma. 
Future studies are needed to evaluate plasma and peripheral blood mononuclear cell samples from large cohorts of SBS 
patients to better understand how to effectively manage gram negative sepsis beyond the use of antibiotics. 

 
A-D: Proinflammatory cytokine responses following LPS neutralization in vitro with different plasma concentrations from SBS 
subjects vs HC; E&F: Effect of plasma from SBS and healthy subjects on sepsis-induced mortality 
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MEDICAL EDUCATION 
 

446     DESIGN AND IMPLEMENTATION OF A PROGRAM DEVELOPMENT PRACTICUM FOR FACULTY 
EDUCAITON AND ADVANCEMENT OF DIVISIONAL CLINICAL PROGRAMS. Anna Hunter, Pam Ward, Mikelle 
Bassett, Sylvia Doan, Gillian Lam, Amanda Lee, Jacklyn Stellway, Dong Xi, Kimberly Trieschmann, Linda Muir, Henry Lin  
Pediatrics, Doernbecher Children's Hospital, Portland, OR  
 
Introduction:  Telemedicine has improved patient access to subspecialty care, but the infrastructure of the Division’s Clinical 
Programs was not ideally equipped to support this change in care platform. Program proposals were needed for resource 
requests to support these improvements. We realize that our physicians will be successful if they have the tools, resources and 
support needed to develop and expand these programs. We designed and evaluated a professional development workshop 
series to educate our faculty members on the development of clinical programs. 
 
Methods:  A 6-workshop series titled the Program Development Practicum, was developed in collaboration with hospital 
partners, including Finance, Strategic Planning, Provider Relations, Marketing, and Ambulatory Operations leadership. 
Provider knowledge gaps were identified and curriculum was designed to guide faculty through the process of problem 
identification to proposal development. Each 4-hour workshop had a theme with a presentation by an expert followed by key 
deliverables. Faculty had time to work on these deliverables individually and in small groups during the workshop, while also 
engaging with the expert. Workshop topics included: Introduction to Proposal Writing & SBAR, Budgeting & Finances, 
Personnel & Resource allocation, Fundraising, and Marketing initiatives to externals. At the conclusion of the program, 
proposals were presented to key stakeholders within the Department of Pediatrics. Evaluation was performed after each 
session. 
 
Results:  The Program Development Practicum ran from March – May 2021. All faculty from our Division participated. Prior 
to the workshop, faculty reported an average of 2.4 out of 5 for familiarity with the skills required for overall program 
development. Following the workshop, the average was 4.3 with improvements across all topics (Figure 1). At the completion 
of the Program Development Practicum, 5 Clinical Programs had been identified. For each program, an executive summary 
presentation along with key materials required by the institution (SBAR communication and Marketing worksheet) were 
developed. The proposals were presented to key institution stakeholders with the outcome being a Division-wide resource 
request submitted to institution leadership. 
 
Discussion:  With a Division goal of professional development and to encourage faculty-led Clinical Program Development, it 
is imperative to support faculty in these efforts. With a lack of formal training in program development, we designed a 
workshop series to simultaneously teach these skills, provide an opportunity for faculty to engage with hospital leaders, and 
offer a collaborative platform to develop these programs. 5 clinical programs were identified and time was dedicated towards 
organizing the structure of these programs. By having the team work together, we combined each other’s clinical practice 
preferences and expertise into the structure of these clinical programs. The end result was a revamp to many key clinical 
services that we offer along with faculty clarity about resource availability and expectations. With clarity has come general 
faculty excitement about the direction of the Division and perception of hospital support both individually and at a Division 
level. Faculty reported that they gained meaningful skills and developed hospital relationships that will be key in their future at 
academic institutions. Notably, despite having dedicated time for faculty to participate in the workshop (yes, clinics were 
cancelled), there was no decrease in clinic productivity. In fact, April and May represented the 2 most clinically productive 
months, perhaps a reflection of renewed faculty engagement. 
 
Conclusion:  The Program Development Practicum offered our faculty the opportunity to learn skills about and meet 
institution leaders integral to the development of clinical programs. It offered a chance for our faculty to work together towards 
individual and professional goals. Positive feedback was received from the guest speakers, especially with regard to the 
proposal presentations, which offered the hospital a chance to hear updates about the Division from our faculty and learn about 
our new initiatives. Based on feedback, we are planning an annual update to continue to engage hospital leadership. 
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447*     SCREENING PATTERNS AND IDENTIFICATION OF NON-ALCOHOLIC FATTY LIVER DISEASE IN 
OBESE CHILDREN IN CANADIAN PRIMARY CARE: A CROSS SECTIONAL STUDY. Mohit Kehar2,3, Rachael 
Morkem1, David Barber1, Jennifer Flemming3, John Queenan1  
1Family Medicine, Queen's University, Kingston, ON, Canada; 2Children's Hospital of Eastern Ontario, Ottawa, ON, Canada; 
3Medicine, Queen's University, Kingston, ON, Canada  
 
Background. Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease in children. There 
is no epidemiological data on rates of pediatric NAFLD in Canada. Primary care physicians (PCPs) are often the first contact 
healthcare professionals to manage potential pediatric patients with NAFLD. The objective of this study is to evaluate patterns 
of screening and identification of pediatric NAFLD in Canadian primary care using administrative health care database. 
 
Methods: This is a cross-sectional observational study using Canadian Primary Care Sentinel Surveillance Network 
(CPCSSN), a repository of clinical electronic medical record data drawn from primary care practices across Canada. The 
participants included children aged 9-18 years old between July 1, 2018 and December 31, 2019. We measured the proportion 
of children eligible for screening (BMI≥95th percentile) as per NASPGHAN guidelines using ALT levels. Logistic Regression 
was used to evaluate the predictors for screening. Suspected NAFLD was defined as elevated ALT (>22 U/L for girls and > 26 
U/L for boys) in the absence of viral hepatitis, metabolic conditions, alcohol use, hepatotoxic medications. 
 
Results:  The study sample consisted of 66,872 children, of which 15.8% (n=10,539) had a BMI≥95th percentile. Our study 
revealed that only 10.1% (n=1,067/10539) were screened in the last year using ALT. Children were more likely to get screened 
if they were a) older (13-18 year vs 9-12 year, OR=1.63, 95% CI 1.38-1.93); b) living in an urban setting (OR=1.34, 95% CI 
1.0-1.63); and c) had a higher BMI (≥99th percentile vs 95th-98th, OR=1.34, 95% CI 1.14, 1.56). We identified 855 cases of 
suspected NAFLD, most children (78.5%) were older (13-18 years), male (55.0%), and lived in an urban setting (71.5%). The 
median ALT was 36 and almost 10% had an ALT >80 U/L. A significant proportion (40.4%) had a BMI in the 99th percentile 
and 60.3% had at least one comorbidity, and 35.9% were prescribed a psychotropic, antidiabetic or antihypertensive 
medications. Only 19.9% were referred to a specialist (pediatrician, gastroenterologist). 
 
Conclusions:  This is the first study to estimate the screening patterns of pediatric NAFLD in primary care in Canada at a 
national level. The study revealed low screening rates in primary care, these results will help facilitate prioritization of care and 
future work that could evaluate successful implementation strategies while emphasizing the role of PCPs in screening and 
managing pediatric NAFLD in Canadian health care setting. 
 
 
448     EFFECT OF COVID-19 ON INFLUENZA IMMUNIZATIONS AMONG PATIENTS WITH INFLAMMATORY 
BOWEL DISEASE, INTESTINAL REHABILITATION, AND POST-LIVER TRANSPLANT. Norman Parks, Umran 
Senyer, John Grunow, Sirish Palle, Marilyn Steele, Saurabh Talathi, Jeanne Tung  
Pediatric Gastroenterology, The University of Oklahoma Health Sciences Center, Oklahoma City, OK  
 
Background:  Using QI methodology, we aimed to improve the influenza vaccination rates for children in our pediatric GI 
clinic during the 2018/2019 and 2019/2020 flu seasons. In 2019/2020, compared to the baseline 2017/2018 season, vaccination 
rates among children increased from 39% to 53% (IBD-inflammatory bowel disease), 42% to 61% (IR-intestinal rehabilitation) 
and 72% to 83% (LTx-post liver transplant). In the 2020/2021 season we continued the same interventions, but administered 
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vaccinations to private pay patients (pts) in the clinic. 
 
Methods:  Patient lists were obtained from our IBD, IR, and LTx clinic registries. The IR and LTx clinics each have one 
provider, while multiple providers treat IBD pts. Our prior QI projects included use of checklists, letters to patients, posters in 
clinic rooms, and encouragement of use of a multispecialty flu clinic within the building from October to December. Due to the 
COVID-19 pandemic, this was changed to a drive-up clinic on campus for the same duration this season. Our hepatologist also 
sees pts at an outreach site where a flu clinic is available within the building and the location remained unchanged from 
previous years. To improve data accuracy, vaccination rates were calculated via review of pt charts and the Oklahoma State 
immunization information system (OSIIS). A QI team met prior to the influenza season and during December. Feedback was 
given to providers, education was provided to staff, and electronic reminders regarding in-house vaccines were sent from 
January to March. 
 
Results:  We had significant staffing issues in 2020 which delayed both teaching support staff, and administering vaccines 
within our clinic until January 2021. During the 2020/2021 influenza season, telemedicine visits made up 50-75% of IBD, 33-
50% IR, and <10% LTx appointments. The corresponding vaccine rates were 28%, 44%, and 48%; the majority of which were 
given from October-December. In 2019/2020, 18 pts, 6 IBD, 3 IR, and 9 LTx, utilized the institutional flu clinic, while only 1 
pt with IBD utilized the drive-up clinic in 2020/2021. The number of vaccines given at the hepatology outreach clinic 
decreased from 6 to 5. 6 vaccines were administered within the GI clinic from January-March. 
 
Conclusions:  COVID-19 significantly affected the ability to administer vaccines for pediatric pts with IBD, IR, and LTx in 
our clinics. We observed sharp declines in use of the multispecialty flu clinic, partly due to a change in location as well as 
accessibility due to decreased in-person visits. Attitudes towards flu vaccinations in a historic pandemic may have altered 
families' perceptions and increased barriers to vaccination. 
 
 
449     DEVELOPING AND IMPLEMENTING A BEHAVIOR-ORIENTED ANTI-RACISM CURRICULUM FOR 
PEDIATRIC LIVER TRANSPLANT TEAMS. Hannibal Person, John Bucuvalas  
Department of Pediatrics, Division of Pediatric Hepatology, Icahn School of Medicine at Mount Sinai, New York, NY  
 
Background: Racial implicit bias on the part of health professionals contributes to racial healthcare disparities through 
inequities in quality of care for patients of color. There is an urgent need for health professionals to recognize and address 
instances of bias to best serve their patients. There are many barriers to this, including lack of institutional support, numerous 
competing demands on providers, and cultural inertia that discourages change. While many healthcare institutions enact 
diversity trainings, the evidence to support them is mixed, and they often suffer from being a one-time intervention that is 
didactic and not experiential. While the goals of these programs are laudable, they are usually prescribed broadly by leadership, 
and do not address the specific needs of clinical teams at the level of the microsystem. New anti-racism educational 
interventions are needed to fill these gaps and facilitate team-based long-term behavioral change. As the national conversation 
turned toward racial injustice in 2020, our pediatric hepatology team committed to anti-racism education with the goal of 
ensuring the best care for our patients. The following is a description of the development and implementation of a novel, team-
based, and behavior-oriented anti-racism curriculum for pediatric liver transplant teams. 
 
Methods: Members of our pediatric liver transplant team, including faculty, clinical fellows, nurses, a social worker, and 
administrators, completed a personal anti-bias behavior assessment, anonymously sharing areas of perceived weaknesses in 
their own anti-bias behavior. These areas were conceptualized as skills deficits and included respondents feeling a lack of 
confidence in identifying instances of bias, in addressing instances of bias language, and in challenging their own bias thinking. 
By teaching participants anti-bias skills relevant to these perceived weaknesses through a curriculum based in commonly 
encountered professional scenarios, we hypothesized that learner confidence and participation in anti-bias behaviors would 
increase. Techniques from skill-based psychotherapies, including cognitive behavioral therapy and dialectical behavioral 
therapy were adapted to facilitate skill-building through behavioral strategies, including mindfulness, acceptance, cognitive 
restructuring, emotional regulation, and interpersonal effectiveness. A weekly thirty-minute session was enacted over twelve 
weeks via Zoom, with assignments between sessions to practice skills. Participants were allowed to practice and hone skills 
with their teammates during these sessions to achieve proficiency, and the team-based structure of the curriculum promoted 
individual accountability and allowed learners to benefit from the support and feedback of their colleagues. The use of an 
online interface allowed greater flexibility in scheduling and team participation. 
 
Results: All team members remained engaged, as demonstrated by consistently attending sessions, participating in group 
discussions, and participating in practicing skills. Informal participant feedback was positive, and review of the assignments 
between sessions suggested learners were spending time thinking about anti-racism and practicing skills outside of the formal 
meetings. Some participants shared they had experienced a significant change in their understanding of racial bias, including 
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one participant describing speaking about racism to their family for the first time. After completion of the formal curriculum, 
the team elected to continue meeting monthly for ongoing education. 
 
Conclusions: The development and implementation of anti-racism curriculum in clinical settings can be daunting, given the 
wide array of possible educational approaches, limitations on time, and lack of buy-in from leadership. Our approach using 
techniques from behavioral science and based in commonly encountered scenarios in pediatric liver transplant provided 
learners with relevant and concrete skills, and the team-based approach enhanced accountability while also creating a mutually 
supportive and non-judgmental learning environment. Leadership support helped mitigate limitations on time and facilitated 
early participant engagement. Future directions will include the evaluating this curriculum’s effectiveness with other pediatric 
liver transplant teams, including formally collecting participant feedback, assessing perceived changes in participant anti-bias 
behaviors, and measuring changes in learner implicit and explicit measures of racial bias. 
 

 
CONCURRENT SESSION – THE SHORT BOWEL PATIENT: COLLABORATION AND SCREENING 

 
Nutrition Prize 
450     MANAGING DYSBIOSIS IN SHORT BOWEL SYNDROME. A COMPARISON OF ORAL ANTIBIOTICS TO 
PROBIOTICS: IMPACT ON THE MICROBIOME, SHORT CHAIN FATTY ACID PRODUCTION AND ADAPTATION. 
Mirielle Pauline1, Janelle Fouhse4, Pamela Wizzard1, Tierah Hinchliffe1, Patrick Nation3, Ben Willing4, Paul Wales1,2, Justine 
Turner1  
1Pediatrics, University of Alberta, Edmonton, AB, Canada; 2Department of Surgery, University of Toronto, Toronto, ON, 
Canada; 3Anatomical Pathology, University of Alberta, Edmonton, AB, Canada; 4Ag, Food & Nutri Sci Dept, University of 
Alberta, Edmonton, AB, Canada  
 
Background:  Infants and children with short bowel syndrome (SBS) are at risk of dysbiosis, especially decreased diversity, 
with consequences like small intestinal bacterial overgrowth (SIBO). The current approach to dysbiosis and SIBO is cyclic 
broad spectrum oral antibiotics, which have the potential to further decrease diversity. In neonatal piglets with SBS, we 
compared microbial composition and diversity, short chain fatty acid (SCFA) production and adaptation following treatment 
with a probiotic (Lactobacillus and Bifidobacterium) versus oral metronidazole. 
 
Methods:  Following 75% distal small intestinal resection, neonatal piglets were allocated to three treatment groups: probiotic 
(PRO, 500mg BID n=7), metronidazole (MET, 15mg/kg BID n=8) and placebo (PLA, 500mg BID n=8). Treatments were 
given by gastric tube and piglets were maintained on parenteral and enteral nutrition. On days 0 & 10, jejunum and colon 
effluent were sampled, with stool samples collected days 2, 5 & 10. Day 10, small intestinal length and weight were measured  
and jejunum collected for histology, reported by a board certified pathologist blinded to group. 16S rRNA gene amplicon 
sequencing of stool samples was completed. SCFA analysis was performed on colon effluent along with stool samples using 
gas chromatography. 
 
Results:   Microbial alpha diversity metric evenness was increased in PRO compared to MET, while neither differed from PLA 
(p= 0.004). Compared to MET, PRO and PLA had increased relative abundance of the phylum Bacteroidetes (Figure 1), 
including Butyricimonas. PRO and PLA also increased in specific butyrate producing members of the phylum Firmicutes, 
Clostridia class, including Lachnospiraceae and Ruminococcus. PRO increased the relative abundance of the phylum 
Actinobacteria, including Bifidobacterium, compared to MET and PLA, while the MET group had decreased relative 
abundance of these bacteria compared to PRO and PLA. MET resulted in higher levels of Proteobacteria, specifically 
Enterobacteriaceae and Enterococcus, involved in lactic acid production. There were no differences in any SCFA at baseline 
for any sample or group. SCFAs (propionate and butyrate) declined for MET compared to PLA and PRO from day 5 in the 
stool. At day 10, stool results showed increased SCFAs (acetate and propionate) in PRO treated group compared to MET, with 
PLA not being different to either group (umol/ml) (PRO: 18.0 (13.9-40.7), MET: 7.7 (4.3-11.3), PLA: 9.6 (6.1-13.3); p=0.014; 
PRO: 13.4 (5.8-18.9), MET: 0.2 (0.08-0.4), PLA: 1.5 (0.2-8.6); p=0.016). Similarly in the colon effluent at day 10, butyrate  
was increased in colon effluent for both PRO and PLA compared to MET (PRO: 1.4 (0.15-2.4), MET (0.0 (0.0-0.009), PLA: 
0.5 (0.02-0.8); p=0.001). Total jejunum weight was increased for PRO and MET compared to PLA (g) (PRO: 17 (3.4), MET: 
16 (1.9), PLA: 13 (1.8); p=0.008); however there was no significant change in villus height (mm) (PRO: 0.60 (0.08), MET: 
0.67 (0.14), PLA: 0.49 (0.18); p=0.053). 
 
Conclusion: The current standard of care for SIBO, a clinical feature of dysbiosis in SBS, is broad spectrum oral antibiotics, 
including metronidazole. In this study, use of metronidazole was associated with decreased diversity, specifically with a 
decrease in Bacteroidetes, Actinobacteria and Firmicutes inclusive of beneficial species that produce SCFAs. Furthermore, 
there was an increase in potentially proinflammatory Proteobacteria. In contrast, a probiotic that included Lactobacillus and 
Bifidobacterium spp., was associated with increased diversity, increased SCFA production and increased total jejunum weight, 
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suggesting this may not only be beneficial for the microbiome, but for colonic energy salvage and potentially for adaptation. 
 

 
 
Figure 1. Taxonomic Composition of Day Two Versus Day Ten Stools 
 
 
451     CARBAMAZEPINE REDUCES PARENTERAL NUTRITION ASSOCIATED LIVER DISEASE IN A PIGLET 
MODEL OF TOTAL PARENTERAL NUTRITION. Aakash Nagarapu1, Eric Song1, Sai Prem1, Aditya Jain1, Varsha Arun1, 
Juana Derdoy1, Jeremy Roenker1, Joseph Krebs1, Ajay Kumar1, Chelsea Hutchinson2, Chandrashekhara Manithody1  
1Pediatrics, Saint Louis University, Saint Louis, MO; 2Surgery, Saint Louis University, Saint Louis, MO  
 
Background:  Total parenteral nutrition (TPN) remains a critical therapeutic option for providing nutrition to patients who 
cannot tolerate enteral feeding. However, while lifesaving, TPN is associated with significant side effects including liver 
injury, the etiology of which remains unknown. Carbamazepine (CBZ), an anti-epileptic medication and an enhancer of  
autophagy, has reduced hepatic fibrosis and hepatocellular injury in the setting of α1-antitrypsin deficiency through its 
autophagy-enhancing properties. We hypothesized that CBZ could mitigate parenteral nutrition associated liver disease 
(PNALD), which we tested using our novel ambulatory TPN piglet model. 
 
Methods:  Piglets were fitted with jugular catheters and infusion pumps for TPN administration and randomly assigned to 
either enteral milk feeding (EN, n=7), TPN administration (TPN, n=6), or TPN with parenteral CBZ (CBZ, n=6) for 2 weeks. 
Blood samples and liver tissue were collected at euthanasia. Samples were analyzed via light microscopy, quantification of 
serum liver injury markers, Ki67 and CK-7 indexing, lipid profiling, and RT-qPCR. Statistical analysis was conducted through 
Mann-Whitney U tests and Student’s t-tests for histological samples and double delta-CT analysis for mRNA fold change. 
Descriptive statistics were generated with GraphPad Prism IQR. All tests were two-sided with a significance level of 0.05. 
 
Results:  PNALD was confirmed in the TPN-fed piglets by increases in mean serum bilirubin (0.11 vs 0.29 mg/dL, p<0.01), γ-
glutamyltransferase (GGT) (18.4 vs 26.3 IU/L, p=0.03), liver cholestasis (9.9 vs 15.7 cholestatic foci per field, p<0.01), and 
Ki67 expression (11.9 vs 21.3 nuclei per field, p<0.01) compared to EN animals (Figures 1A-1D). Relative to TPN-only 
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animals, the co-administration with CBZ yielded no significant difference in daily weight gain (104.4 vs 106.5 g, p=0.75). CBZ 
therapy decreased mean serum bilirubin levels (0.29 vs 0.21 mg/dL, p=0.03), serum GGT levels (26.3 vs 19.8 IU/L, p=0.047), 
liver cholestasis (15.7 vs 12.5 cholestatic foci per field, p=0.04), and Ki67 expression (21.3 vs 15.2 nuclei per field, p=0.01) 
(Figures 1A-1D). No differences in serum bile acids or CK-7 staining were noted. Lipid profile demonstrated no change in 
serum cholesterol, low-density lipoproteins, or triglycerides between TPN and CBZ animals. RT-qPCR data noted increased 
gene expression of SREBP-1 (1.07 vs 4.82, p=0.02), PPAR (0.24 vs 1.13, p=0.004), and FABP (0.79 vs 4.61, p=0.025) in TPN 
animals receiving CBZ. No significant changes were found in BSEP, CAR, MRP2, HNF4, FGFR4, SHP, and HRT1 gene 
expression. Quantitative PCR data to examine mRNA expression of autophagy markers demonstrated elevated expression of 
LC3 between TPN and CBZ animals (1.074 vs. 1.804, p=0.028) and diminished expression of LAMP1 (1.068 vs. 0.54, 
p=0.017). Beclin 1 was increased in TPN vs. milk (2.54 vs. 1.00, p=0.032) with no statistical significance in TPN vs. CBZ 
(2.54 vs. 1.73, p=0.33). Significant change in p62 expression was not detected. 
 
Conclusion:  CBZ administration mitigates the severity of PNALD suggesting a novel therapeutic strategy targeting TPN 
associated side effects and may present a paradigm change to current treatment options. 
 

 
 
Serum bilirubin (A), GGT (B), liver cholestasis score (C), and Ki67 score (D) were quantified in EN, TPN, and CBZ animals. 
Differences between EN/TPN and TPN/CBZ are based on two-tailed T-tests; all significant findings with P < 0.05 are noted on 
the figure. 
 

CONCURRENT SESSION – THE EXOCRINE PANCREAS: WHEN TOO LITTLE IS ENOUGH! 
 

Amin Tjota Award for Excellence in Pancreatic Research 
452     PATIENT-SPECIFIC INDUCED PLURIPOTENT STEM CELL(IPSC) WITH NEUROG3 MUTATION REVEAL 
POTENTIAL NOVEL MECHANISM FOR PANCREATIC INSUFFICIENCY. Yuhua Zheng1, Katelyn Millette5, Kyle 
Vogt5, Cambrian Liu5, Julianna Austin2, Shengmei Zhou3, Martin Martin4, Senta Gerogia5  
1GI, Children's Hospital of Los Angeles, Los Angeles, CA; 2Endocrinology, Children's Hospital of Los Angeles, Los Angeles, 
CA; 3Pathology, Children's Hospital of Los Angeles, Los Angeles, CA; 4GI, University of California Los Angeles, Los Angeles, 
CA; 5Saban Institution, Children's Hospital of Los Angeles, Los Angeles, CA  
 
Objectives and Study: The role of NEUROGENIN3 (NEUROG3) as a master regulator of pancreatic and intestinal endocrine 
differentiation has been modeled in detail using transgenic animals and human embryonic stem cells. Patients with biallelic 
NEUROG3 mutations result in a paucity of endocrine cells in the pancreas, small bowel, and colon. Patients develop diabetes 
mellitus (DM) and severe generalized malabsorptive diarrhea. However, patient exocrine pancreatic functions were not fully  
evaluated due to massive diarrhea which interferes with stool elastase level in reports published so far. We generated 
pluripotent stem cells from a patients fibroblasts to investigate pancreatic progenitor population. Also detailed clinical 
assessment of patients exocrine as well as endocrine pancreatic function. 
 
Methods: We identified a patient with a biallelic mutation of NEUROG3 that is functionally null for any biochemical activity. 
Clinical assessment of the patients exocrine and endocrine function were investigated in detail. We created patient-specific 
induced pluripotent stem cell (iPSC) lines (NEUROG3 NULL) and used CRISPR-Cas9 gene editing to generate isogenic 
corrected iPSC lines (NEUROG3 CORR) to study pancreatic progenitor cell differentiation. 
 

JPGN 73, Supplement 1, November 2021 S318

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



Results: NEUROG3 NULL cells generated from the patient did not express NKX6.1 in the PDX1+ pancreatic progenitor 
population, which suggests that the mutation could decrease progenitor cell competence, thus disrupting pancreatic 
organogenesis and resulting in endocrine and exocrine dysfunction. NEUROG3 NULL cells failed to differentiate into 
pancreatic exocrine cells in vitro, which was reversed in NEUROG3 CORR. The effects of  NEUROG3 loss-of-function 
correlate clinically with exocrine pancreatic insufficiency (EPI) in the patient who donated these cells. Stool elastase has been 
widely used in clinical settings to diagnose EPI. However, in patients with NEUROG3 mutation who have chronic diarrhea, 
stool elastase alone is not reliable to make the EPI diagnosis. Thus we studied the patients exocrine pancreatic function by 
endoscopic pancreatic function testing (EPFT), secretin enhanced Magnetic resonance cholangiopancreatography (MRCP), 72 
hours fecal fat test in addition to fecal elastase assessment. Clinical assessments revealed the patient had undiagnosed exocrine 
pancreatic insufficiency. Pancreatic Enzyme Replacement Therapy (PERT) in this patient has demonstrated a better weight 
gain, improved nutrition status and partial diarrhea improvement. 
 
Conclusion: Taken together, our findings are a model of precision medicine of using patient-specific iPSCs to understand 
disease etiology and discover unique human molecular networks that diverge from conclusions drawn from animal models. 
These results expose a novel role for NEUROGENIN3 in human pancreatic differentiation and illustrates how patient-specific 
stem cells can be used to interrogate disease etiology and affect patient care. 
 

 
 
Left figure: RNA-transcriptome sequencing of pancreatic progenitor cells were assessed. The expression diverged among 
genes associated with the pancreatic progenitor cell fate. 
Right figure: Direct assessment of pancreatic progenitor marker gene expression, NEUROG3 may have an undescribed role 
upstream of endocrine differentiation. 
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Clinical assessments revealed the patient had undiagnosed exocrine pancreatic insufficiency. 

 
 

CONCURRENT SESSION – RESEARCH FORUM: ARTIFICIAL INTELLIGENCE 
 

453     USING IN SILICO CONTEXTUALIZED METABOLIC NETWORK MODELING TO IDENTIFY CELIAC 
DISEASE PATHWAYS AND NOVEL BIOMARKERS. Isabelle Aldridge2, Philip Fernandes1, Yash Sharma1, Brooklyn 
McGrew2, Jocelyn Silvester3, Jason Papin4, Sana Syed1  
1Department of Pediatrics, University of Virginia School of Medicine, Charlottesville, VA; 2University of Virginia College and 
Graduate School of Arts and Sciences, Charlottesville, VA; 3Boston Children's Hospital, Boston, MA; 4University of Virginia, 
Charlottesville, VA  
 
Background:  Identifying biomarkers for response to dietary gluten removal in Celiac Disease (CeD) and predicting refractory 
CeD are critical gaps that can potentially be identified through the analysis of genome-scale metabolic network reconstructions 
(GENREs). We explored the feasibility of this in silico approach for a celiac disease cohort as a proof of concept for 
identifying disease subtypes. We aimed to delineate gene-protein-reaction associations in tissue-specific metabolic networks 
and predict reaction fluxes that represent the rate of turnover of specific molecules for celiac disease-specific metabolic 
pathways. 
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Methods:  Publicly available CeD transcriptomic data (GEO: GSE131705) along with Recon3D was used to identify 
metabolites as potential diagnostic biomarkers for CeD. Recon3D is a comprehensive human GENRE that accounts for the 
function of 3,695 annotated human genes, 13,543 metabolic reactions, and 4,138 metabolites. Genes from the CeD 
transcriptome were overlaid on the Recon3D map to constrain the network to the function of relevant genes. A parsimonious 
flux balance analysis method, namely RIPTiDe, was used to identify the most energy-efficient pathways. A flux sampling 
method was used to generate multiple points from the feasible solution space of each patient's contextualized metabolic model. 
For modeling, a decision tree-based algorithm (random forest) was used to predict which metabolic reactions are most 
informative for classification of disease subtypes. Repeated K-fold cross-validation was performed with 5 splits and 20 
repetitions (Figure 1). 
 
Results:  Our RNAseq data is from a cohort of n=54 patients (celiac=33, controls=21), mean age 8.17 (±4.4), 52% female. Top 
reactions were extracted from the model with accuracy > 90% and aggregated to identify the top 10 differentiable reactions 
across data splits representing altered metabolite concentrations in the small intestine of CeD patients. These reactions were 
then grouped based on their metabolic pathways. Notable pathways that exhibited alterations were glycolysis, fatty acid 
metabolism, phosphatidylethanolamine, alcohol dehydrogenase, and the Pentose Phosphate Pathway (PPP). This analysis 
demonstrates dysregulations in both cytosolic and mitochondrial bioenergetic pathways (Figure 2). 
 
Conclusions: These vital results corroborate prior literature, highlighting dysregulations in each of these metabolic pathways 
in CeD patients. Our results suggest that gluten ingestion is associated with oxidative stress which causes the release of pro-
inflammatory cytokines and subsequent intestinal injury (villous atrophy). This observation supports the use of these in silico 
models for future studies investigating the response to a gluten-free diet in CeD and prediction of refractory CeD sub-types. 
 
Funding: Research reported in this publication was supported by The National Institute of Diabetes and Digestive and Kidney 
Diseases under award numbers, K23 DK117061 (Syed), K23 DK119584 (Silvester); iTHRIV Pilot Translational and Clinical 
Studies Program (Syed); UVA Harrison Undergraduate Research Award (Aldridge). 
 

 
 
Figure 1 
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Figure 2 

CONCURRENT SESSION – GUT MICROBIOTA AND INFLAMMATORY BOWEL DISEASE 
 

454     DIABETIC HYPERGLYCEMIA EXACERBATES INFLAMMATORY BOWEL DISEASE IN MICE WITH DIET-
INDUCED OBESITY. Kendra Francis1, Cristina Pacheco3, Kimberly Alonge2, Nicole Richardson2, Bao Anh Phan2, Shannon 
Hu2, Michael Schwartz2, Jarrad Scarlett1  
1Gastroenterology and Hepatology, Seattle Children's Hospital, Seattle, WA; 2Diabetes Institute, University of Washington 
School of Medicine, Seattle, WA; 3Laboratory Medicine, Seattle Children's Hospital, Seattle, WA  
 
Background: Inflammatory bowel disease (IBD), obesity, and type 2 diabetes (T2D) are chronic inflammatory conditions that 
are increasing in prevalence. Obesogenic high-fat diets (HFD) that promote diet-induced obesity (DIO) and T2D have been 
shown to worsen IBD, though the underlying mechanisms are not fully established. Recent work has shown that 
hyperglycemia, independent of obesity, disrupts the integrity of the intestinal barrier. Furthermore, comorbid T2D in patients 
with IBD is a predictor of poor disease-related outcomes, yet little is known regarding mechanisms linking T2D to worsened 
clinical manifestations of IBD. To determine the mechanisms whereby hyperglycemia worsens IBD pathology, we examine the 
impact of hyperglycemia on disease activity in a DIO mouse model of IBD. We identify two consequences of diabetic 
hyperglycemia with the potential to explain the observed exacerbation of IBD outcomes: a reduction in colonic tight-junction 
proteins and a decrease in the protective colonic mucin barrier, which correlates strongly with increased colitis severity and 
higher blood glucose levels. 
 
Methods: Wild-type C57BL/6J mice were fed HFD for 8 weeks to induce DIO and then given intraperitoneal injections of 
vehicle or low-dose streptozotocin (STZ), a pancreatic beta cell toxin, to induce hyperglycemia. At week 12, 2% dextran 
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sodium sulfate (DSS) water or control drinking water was administered orally for 7 days to induce colitis. Body weights, blood 
glucose levels, food and water intake, and clinical signs of IBD using disease activity index (DAI) scores, which incorporate  
the degree of weight loss, amount of rectal bleeding, and stool consistency, were closely monitored. Animals were euthanized 
at the end of DSS treatment, and colon length and spleen weight were recorded. Colon tissue was swiss-rolled, fixed in 
formalin, embedded in paraffin, and mounted onto slides that were stained with Alcian blue (AB), and immunohistochemical 
staining for E-cadherin was performed. Images were captured with a Keyence-BZ800 microscope, and staining quantification 
was performed using ImageJ software comparing the percent area. 
 
Results: By design, STZ-treatment raised mean blood glucose levels leading up to the 7-day course of DSS (267 mg/dL in 
STZ-treated mice vs. 159 mg/dL in vehicle-treated mice, p=0.006). During the 7-day course of DSS, hyperglycemic mice 
treated with DSS manifested clinical signs of colitis two days earlier than their normoglycemic counterparts and had 
significantly higher DAI scores throughout the course of DSS from days 2-7 (p<0.0001). Pathologic markers of disease activity 
including colon length, which shortens in response to mucosal inflammation, and spleen weight-to-body weight ratio, which 
increases in response to systemic inflammation, also demonstrated higher disease burden in hyperglycemic DSS-treated mice 
compared to normoglycemic DSS-treated mice (colon length 5.93cm vs. 6.88cm, p=0.0003; spleen/body weight ratio 3.41 vs. 
2.63, p=0.03). When colonic tissues were stained for E-cadherin, a protein integral in forming adherens junctions between 
cells, there was significantly less E-cadherin staining in hyperglycemic DSS-treated mice compared to normoglycemic DSS-
treated mice (percent area 24.1 vs. 34.9, p=0.004). Using AB staining to highlight the mucin barrier in the colon, STZ-treated 
mice with DSS show significantly reduced AB staining compared to vehicle-treated mice with DSS (percent area 55.3 vs. 71.0, 
p<0.0001), and the degree of AB staining inversely correlates with both DAI scores and blood glucose levels (R2=0.63, 
R2=0.50). 
 
Conclusion: In DIO mice, STZ-induced diabetes significantly worsens both clinical and pathological outcomes in a DSS 
mouse model of IBD. We identify two potential mechanisms by which hyperglycemia contributes to intestinal pathology: 1) 
reduced tight-junction protein quantity in the colonic epithelium, and 2) a decrease in the protective colonic mucin barrier, 
which correlates strongly with increased colitis severity and degree of hyperglycemia. These results support the hypothesis that 
hyperglycemia induces intestinal barrier dysfunction, which, in combination with an obesogenic diet, increases the risk for IBD 
progression, thus reinforcing the importance of diabetic control in patients with IBD. Further studies are underway to test this 
hypothesis in genetic models of IBD and to determine whether using anti-hyperglycemia drug therapy ameliorates the 
deleterious impact of diabetes on IBD outcomes. 
 
 
455     EPICUTANEOUS IMMUNOTHERAPY WITH CBIR1 PEPTIDES ALLEVIATES INTESTINAL 
INFLAMMATION IN AN ANTIGEN SPECIFIC MANNER. Xin Chen1,2, David Dunkin1,2  
1Pediatrics, Gastroenterology and Nutrition, Icahn School of Medicine at Mount Sinai, New York, NY; 2Mindich Child Health 
and Development Institute, New York, NY  
 
Background: IBD is believed to be due to failure to form tolerance to normal gut bacteria in genetically predisposed 
individuals. Half of CD patients have an antibody response to CBir1, a dominant flagellin antigen in innate and adaptive 
immune responses, and it can be elevated up to 3 years before the development of CD. Our previous study has shown that 
epicutaneous immunotherapy (ET) to OVA can alleviate colitis in murine model. However, most people are tolerant to or have 
anergy to OVA. Therefore, we sought to determine if ET treatment with CBir1 peptides could alleviate colitis. 
 
Method: To determine if ET with MEP1 could suppress systemic immune responses, lymphocytes from C57BL/6 mice 
transferred with CBir1 TCR T cells, epicutaneously exposed to MEP1 and immunized with MEP1 were cultured with MEP1 or 
medium alone for 72 hours. IFN-γ production was measured in the supernatant. To optimize the CBir1 dose, C57BL/6 
(CD45.2) mice were transferred with CBir1 TCR T cells followed by epicutaneous application of 10µg or 100 µg of 
recombinant CBir1 multi-epitope peptides (MEP1). Proliferating Foxp3+ T cells and CBir1 CD4+ T effector cells were 
measured in MLN, spleen, small intestine and colon by flow cytometry. We induced colitis by transferring CD4+CD45Rbhi T 
cells from CBir1 TCR (CD45.1) mice or C57BL/6 (CD45.1) mice to RAG1-/- mice (CD45.2) which were colonized or not with 
CBir1 or A4Fla2 bacteria. Mice were then treated with ET treated or not. Body weight, colon length, colonic cytokine 
production, histological inflammation, inflammatory genes by qPCR, and Tregs from lamina propria lymphocytes were 
measured. 
 
Results: ET with MEP1 suppressed MEP1-specific IFN-γ production. 10μg MEP1 was sufficient to induce CBir1-specific 
Tregs that migrated to the small intestine and colon. In the colitis models, ET was able to alleviate colitis when the model had 
CBir1 TCR T cells and when the mice were colonized with either CBir1 or A4Fla2 bacteria. Treated mice had significantly 
improved histological score and reduced colonic IFN-γ production, and a trend towards improved colon length. In mice that did 
not receive CBir1 TCR T cells or when the mice were not colonized with either CBir1 or A4Fla2 bacteria, ET did not alleviate 
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colitis as evidenced by no differences in all parameters. 
 
Conclusion: ET with MEP1 has the potential to induce Tregs that migrate to the intestines and to suppress inflammation in 
individuals with CBir1 or A4Fla2 bacteria colonization. This could be a potential strategy to treat Crohn’s disease and warrants 
further study. 
 

CONCURRENT SESSION – POLYPS AND VARICES, OH MY! BEST PRACTICES IN ENDOSCOPY 
 

456     USE AND SAFETY OF PROPHYLACTIC ENDOSCOPY FROM A SINGLE CENTER SERVING URBAN AND 
RURAL CHILDREN WITH PORTAL HYPERTENSION. Voytek Slowik2, Anissa Bernardez1, Heather Wasserkrug2, Ryan 
Fischer2, James Daniel2, Tassos Grammatikopoulos3  
1University of Missouri Kansas City, Kansas City, MO; 2Children's Mercy Hospitals and Clinics, Kansas City, MO; 3King's 
College London School of Medical Education, London, London, United Kingdom  
 
Background and rational: Prophylactic endoscopy is routine in adults with portal hypertension (PHTN), but there is limited 
data in pediatrics. We sought to describe our experience with prophylactic endoscopy and propranolol to prevent 
gastrointestinal bleeding in pediatric PHTN and report its safety. This is a retrospective cohort study of 87 pediatric patients 
who began surveillance endoscopy prior to gastrointestinal bleeding (primary prophylaxis) and 52 who began after an episode 
of bleeding (secondary prophylaxis) from 01/01/1994 – 07/01/2019. 
 
Results: Patients who underwent primary prophylaxis had a lower mean number of endoscopies (3.897 vs 6.269, p = 0.001). 
Patient who underwent primary prophylaxis had fewer PICU admissions at the time of endoscopy (1% vs 7% of cases, p < 
0.001). The primary prophylaxis group was less likely to require a portosystemic shunt (6% vs 15% of patients, p < 0.001) with 
no difference in immediate complications (1% vs 2% of endoscopies, p = 0.173), 2-week complications (1% vs 2% of 
endoscopies, p = 0.097), need for transplant (24% vs 27% of patients, p = 0.0819) or death (5% vs 13% of patients, p = 0.061). 
No deaths were related to variceal bleeding or endoscopy. 
 
Conclusion: Both primary and secondary endoscopic prophylaxis should be considered a safe strategy for the prevention of 
variceal hemorrhage in pediatric portal hypertension. There are differences in outcomes in primary and secondary pediatric 
endoscopy, but unclear if they are related to underlying patient characteristics versus treatment strategy. Further study is 
needed to compare safety and efficacy to watchful waiting. 
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CONCURRENT SESSION – REFRACTORY CONSTIPATION: GETTING TO THE BOTTOM OF THE PROBLEM 

 
Neurogastroenterology and Motility Prize – Clinical Science 
457     PROCEDURAL INTERVENTION FOR THE MANAGEMENT OF CONSTIPATION FOLLOWING 
ANTEGRADE ENEMA INSERTION: A POPULATION-BASED STUDY. Michelle Gould1,2, Margaret Marcon1,2, Geoffrey 
Nguyen3,4, Eric Benchimol1,2, Rahim Moineddin5, Sarah Swayze3, Alexander Kopp3, Elyanne Ratcliffe6, Neil Merritt7, Jacob 
Davidson8, Catharine Walsh1,2  
1Department of Pediatrics, University of Toronto, Thornhill, ON, Canada; 2Division of Gastroenterology, Hepatology and 
Nutrition, The Hospital for Sick Children, Toronto, ON, Canada; 3ICES, Toronto, ON, Canada; 4Gastroenterology, Mount 
Sinai Hospital, Toronto, ON, Canada; 5University of Toronto, Toronto, ON, Canada; 6Division of Gastroenterology, McMaster 
Children's Hospital, Hamilton, ON, Canada; 7Surgery, London Health Sciences Centre, London, ON, Canada; 8London Health 
Sciences Centre, London, ON, Canada  
 
Background:  When the behavioral and medical management of constipation is unsuccessful, placement of an antegrade 
enema can be helpful. If patients continue to have constipation following antegrade enema insertion they may require 
additional procedural intervention. Data on the need for subsequent procedures to manage constipation following antegrade 
enema treatment is limited. Three single center studies have shown that between 5-8% of patients required an additional 
surgical intervention for persistent constipation, but none examined predictive factors. 
 
Objective:  To determine, using a population-based cohort, the proportion of patients requiring subsequent procedural 
intervention for the management of constipation following antegrade enema insertion and to ascertain factors which predict the 
need for additional intervention. 
 
Methods:  A population-based retrospective cohort study was completed using health administrative data. Ontario, Canada’s 
most populous province, has a single-payer health care system. Population-based health administrative data are available for all 
legal residents (>99% of the population), including surgical, hospitalization, physician billing, residency and demographic data.  
Residents of the province can be deterministically linked to all databases using an encrypted unique identifier based on health 
card number. All children who underwent antegrade enema insertion between January 1, 2007 and March 1, 2020 in Ontario 
were identified using procedural billing codes (determined to be relevant via survey of practitioners completing this procedure) 
and were verified by manual chart review. Patient’s local data was then deterministically linked to health administrative data 
using their health card number. Data on all procedures completed from the time of enema insertion were collected. We used a 
list of Canadian Classification of Health Intervention codes developed by expert consensus to determine procedures that were 
constipation-related. Means (±SD) and frequencies are reported for descriptive characteristics. We determined the association 
between clinical predictors and the need for constipation-related procedure after antegrade enema insertion using logistic 
regression models, adjusting for age, sex, type of antegrade enema (appendicostomy or cecostomy) and indication for insertion 
(functional constipation versus organic defecation disorder). 

JPGN 73, Supplement 1, November 2021 S325

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



Results:  During the study time period,164 patients underwent antegrade enema insertion (age 9.5±4.2 years, male = 49.4%), 
including 72 with appendicostomy and 92 with cecostomy. The indication for enema insertion was an organic defecation 
disorder in 117 (71.3%) cases and functional constipation in 47 (28.6%) cases. Patients with organic defecation disorders 
included those with spina bifida, anorectal malformations, Hirschsprung’s disease, spinal cord injuries and cerebral palsy. 
Children were followed for a median length of 4.7 years. Sixteen patients (9.8%) required subsequent procedural intervention 
and underwent 27 subsequent procedures related to the management of constipation. Time from antegrade enema insertion to 
the first subsequent constipation-related procedure was 921.4 ± 881.0 days. The most common subsequent procedure was 
ileostomy formation (n=14). Fewer than 6 patients required each of the following: colostomy, partial colectomy, total 
colectomy, anal sphincter botulinum toxin injection and transcutaneous electrical nerve stimulation (exact numbers suppressed 
due to small cell sizes). The only predictor of the need for subsequent intervention identified was an underlying diagnosis of 
functional constipation, compared to those with organic defecation disorders (OR 6.51, 95% CI 2.07 to 20.52). In patients with 
functional constipation, 10/47 (21.3%) required subsequent procedural intervention for the management of constipation while 
this was required by only 6/117 (5.1%) of patients with organic defecation disorders. 
 
Conclusions:  In a population-based cohort of children with antegrade enemas living in Ontario, Canada over a 13-year period, 
nearly 10% required subsequent procedural intervention for the management of their constipation. An underlying diagnosis of 
functional constipation increased the risk of this occuring. The proportion of patients who required subsequent procedural 
intervention represents an important marker of the success of antegrade enemas and a valuable prognostic detail for patients 
and families considering this procedure. By identifying patients with antegrade enemas who may require subsequent 
procedures, we can effectively counsel families and develop interventions to prevent the need for future procedures. 
 
 

CONCURRENT SESSION – THE INS AND OUTS: TREATMENT APPROACHES IN 
NEUROGASTROENTEROLOGY 

 
Neurogastroenterology and Motility Prize – Basic Science 
458     INCREASING INTESTINAL EPITHELIAL SEROTONIN AS A NOVEL, EFFECTIVE REMEDY FOR ANXIETY 
AND DEPRESSION: A PARADIGM SHIFT IN NOVEL TREATMENT APPROACHES FOR MOOD DISORDERS. 
Andrew Del Colle1, Lin Hung1, Zixing Huang1, Sarah Najjar1, Narek Israelyan2, Ruxandra Tonea1, Roey Ringel1, Kimberly 
Law1, Christian Bury1,3, Ray Rahim1, Michael Gershon4, Nuno Alves5, Mark Ansorge5, Kara Margolis1,3  
1Pediatrics , Columbia University Irving Medical Center, New York, NY; 2Columbia University Vagelos College of Physicians 
and Surgeons, New York, NY; 3Institute of Human Nutrition, Columbia University Irving Medical Center, New York, NY; 
4Pathology and Cell Biology, Columbia University Irving Medical Center, New York, NY; 5Psychiatry, Columbia University 
Irving Medical Center, New York, NY  
 
Depression and anxiety are common, disabling conditions that affect up to 8% of the U.S. population. Selective serotonin 
reuptake inhibitors (SSRIs) are a first line treatment for depression and anxiety and the most highly prescribed for both 
conditions, in large part due to their strong safety profiles relative to other therapies. 
Yet, despite their high use, currently available SSRIs have critical limitations: (1) limited efficacy (<50% remission); (2) off-
target side effects (in <65%; including constipation, anhedonia and anxiety) and; (3) when administered to pregnant females, 
SSRI placental transfer poses significant risks to infant brain and gut neurodevelopment with a corresponding significant 
increased risk of childhood mood and functional GI disorders. These data show that there is a critical need for novel ways to 
treat anxiety and depression that: (1) increase efficacy; (2) avoid GI- and mood-based side effects and; (3) limit the gestational 
effects of systemic SSRIs on fetal brain and gut neurodevelopment. A non-systemic, more targeted SSRI formulation could 
thus bypass all of these limitations. 
 
A major obstacle to improving upon currently available (systemic) SSRIs is a lack of understanding of precisely where SSRIs 
act to induce their anti-depressive and anxiolytic effects. SSRIs function by inhibiting the serotonin reuptake transporter 
(SERT), a transporter critical for serotonin (5-HT) inactivation, thus increasing 5-HT neurotransmission. SERT is located in 
the central and enteric nervous systems (CNS & ENS, respectively) as well as the gut epithelium. SSRIs thus increase 5-HT 
signaling in all three areas. 
It has been thought that SSRIs implement their anti-depressive and anxiolytic actions by acting directly on the CNS. We and 
others have previously found that modulation of intestinal 5-HT in the gut mucosa or the ENS has differing effects on intestinal 
motility. Yet, their potentially differing effects on mood have rarely been explored. 
 
We hypothesized that ENS or gut epithelial-selective elimination of SERT (to mimic SSRI exposure to the ENS or gut 
epithelium exclusively, respectively) would affect GI function but not behavior. To mimic targeted SSRI exposure we created, 
validated and studied novel transgenic mice where: (1) SERT was selectively eliminated from the gut epithelium, without 
SERT deletion in the CNS or ENS (S/V; villincre::SERTFL/FL mice); or (2) SERT was selectively eliminated from the ENS, but 
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not the CNS or intestinal epithelium (S/W; Wnt-1Cre::SERTfl/fl mice). 
 
In both types of mice, and their wild-type (WT) littermates, we examined: in vivo colonic motility (bead expulsion); numbers 
of enteric neurons; and anxiety-, depression- and cognition-like phenotypes. The S/V mice did not demonstrate abnormalities 
in colonic motility or neuronal numbers (Figs 1A-C). In contrast, S/W mice had significant slowing in colonic motility 
(constipation), compared to WT, as well as defects in ENS development (1A-C). 
Shockingly, selective ENS and intestinal mucosal SERT inhibition critically impacted behavior in opposing ways. S/V mice 
displayed less anxiety in the Open Field (OF;1D) and Novelty Suppressed Feeding (1F) tests and significantly less depressive-
like behavior in the Tail Suspension test (1G), all compared to WT. Conversely, S/W mice displayed increased anxiety in the 
OF Test (1D) and increased depression in a test assessing for Learned Helplessness (1E). Learning and memory-related 
phenotypes were not affected. 
 
Our data challenges prior paradigms of mood disorder therapy by showing that selective antagonism of SERT in the gut 
epithelium is both necessary and sufficient to ameliorate anxiety and depression-related behavior and does not require direct 
effects on the CNS. Importantly, it may thus be possible to effectively treat anxiety and depression, while simultaneously 
avoiding negative side effects and placental SSRI transfer during fetal development, by exclusive blockade of intestinal 
mucosal SERT. 
 

 
 
 
Cyclic Vomiting Syndome Association Young Investigator Award 
459     ABNORMAL AUTONOMIC REGULATION IN CHILDREN WITH CYCLIC VOMITING SYNDROME. Katja 
Kovacic1, Jacek Kolacz2, Linh Dang2, Stephen Porges2  
1Division of Pediatric Gastroenterology, Medical College of Wisconsin/Children, Milwaukee, WI; 2Socioneural Physiology 
Laboratory, Traumatic Stress Reserch Consortium, Kinsey Institute, Indiana University Bloomington, Bloomington, IN  
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Background: The pathogenesis of cyclic vomiting syndrome (CVS) remains undefined. Some data and distinct clinical 
features point to altered autonomic nervous system (ANS) function. Further investigations using optimized methodology to 
assess ANS signaling can inform clinical interventions. The novel vagal efficiency (VE) metric shows reduced dynamic 
autonomic regulation in subsets of children with functional GI disorders (Kolacz, Kovacic, et al., 2021). Data also suggest that 
low VE may serve as a physiological marker of treatment response to vagal nerve stimulation therapy (Kovacic et al., 2020). 
Our aim was to examine cardiac autonomic activity in children with CVS compared to healthy controls. 
 
Methods: Prospective study of 30 children ages 8-18 years who met both Rome IV and NASPGHAN 2008 criteria for CVS. 
Subjects were evaluated during their inter-episodic wellness phase. The control sample consisted of 66 healthy children ages 8-
18 years who were not treated with any pharmacological agents. All subjects underwent cardiac autonomic function assessment 
under controlled experimental settings. ECG recording at a 1000Hz sampling rate was conducted during 3-minute sitting, 
standing, and sitting posture shifts. Heart period (HP) is the average length of time between heart beats (msec), providing a 
composite measure of neural influences on the heart. Respiratory sinus arrhythmia (RSA), an established index of cardiac vagal 
regulation, was measured using the Porges-Bohrer (1990) method. Vagal efficiency, the efficiency of the vagal brake in 
regulating the heart during posture shift, was calculated as the slope of the regression line between paired 15-second epoch 
values of RSA and HP across the three posture segments (as per Porges et al., 2018). 
 
Results: ECG-derived variables were collected for 30 subjects and 66 controls. Age and gender distribution of the two samples 
were comparable: CVS age mean (SD) = 11.3 (3.5), 57% female; control age mean (SD) = 12.0 (2.6), 58% female. There were 
no group differences in BMI: CVS mean (SD)= 19.01 (5.21) vs control mean (SD)= 20.70 (4.96) (p = .15). Across all postures, 
children with CVS compared to controls had lower RSA (Cohen’s d effect size range: 0.78:1.03, all p-values < .001; Fig. 1A) 
and HP (Cohen’s d effect size range: 1.25:1.32, all p-values < .001; Fig. 1B). Subjects with CVS had significantly lower VE, 
calculated across all postures: CVS mean (SD) = 42.72 (31.70) vs. healthy controls mean (SD) = 65.64 (26.90); t(94) = 3.65; p-
value = .0004; Cohen’s d = .80 (Fig.2). 
 
Conclusions: Children with CVS have suboptimal autonomic regulation compared to healthy controls even during inter-
episodic, clinical wellness. Similar to other subsets of children with functional digestive problems, children with CVS display 
decreased RSA and VE, indicating abnormal vagal tone. ANS dysregulation may be a factor in CVS pathophysiology, 
comorbidities and triggers (e.g., anxiety) and may be indexed by VE. Autonomic monitoring of vagal efficiency during posture 
shifts could inform treatment opportunities, specifically therapies targeted to modulation of vagal tone. 
 

 
 
Figure 1. Comparisons of autonomic metrics in children with cyclic vomiting syndrome (CVS) and healthy controls. Predicted 
values and 95% confidence intervals for: A) respiratory sinus arrhythmia (RSA) and B) heart period (HP). 
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Figure 2. Boxplot of vagal efficiency (VE) in healthy controls and cyclic vomiting syndrome (CVS). 
 
 

CONCURRENT SESSION – PANCREAS IN THE NEW ERA 
 
460     PANCREATIC ENZYME TREATMENT OF OBSTRUCTIVE MECONIUM FROM CYSTIC FIBROSIS PIGS. 
Gopinathan Gangadharan Nambiar1, Ian Thornell2, David Stoltz3, Anthony Fischer4  
1Pediatric Gastroenterology, Hepatology, Pancreatology and Nutrition, The University of Iowa Stead Family Children's 
Hospital, Iowa City, IA; 2Internal Medicine, The University of Iowa Hospitals and Clinics, Iowa City, IA; 3Internal Medicine, 
Division of Pulmonology, The University of Iowa Hospitals and Clinics, Iowa City, IA; 4Pediatric Pulmonology, The University 
of Iowa Stead Family Children's Hospital, Iowa City, IA  
 
Introduction: Meconium ileus (MI) is a life-threatening complication affecting newborns with cystic fibrosis (CF). Current 
medical treatments for MI, including therapeutic enemas with N-Acetylcysteine or hyperosmolar contrast media, are often 
ineffective. Hence most newborn babies with MI require surgery, which may result in significant morbidity in the neonatal 
period and complications like intestinal strictures and adhesions later in life. Improved methods to dissolve meconium could 
benefit babies with CF. Because MI rarely occurs in newborns who are pancreatic sufficient, we hypothesized that pancreatic 
enzymes contribute to digestion of obstructive meconium. CF pigs are pancreatic insufficient and have MI at birth, making 
them a good animal model for studying this complication. The goal of this study was to determine whether pancreatic enzyme 
preparations could digest obstructive meconium from CF pigs better than existing treatments for MI. 
 
Methods: We obtained CF pigs from Exemplar Genetics and explored the gut at necropsy to identify sites of intestinal 
obstruction. We isolated meconium and divided it into smaller pieces and weighed them. We submerged pieces of meconium 
in potentially lytic solutions with and without pancreatic enzymes (Epizyme) at different concentrations. Solutions included 
hydrating agents (normal saline, hypertonic saline, or Gastrografin) and reducing agents (1M N-acetyl cysteine or 1M 
dithiothreitol). We incubated at 37 °C with agitation for 16 hours. We collected supernatant to quantify pigment released from 
meconium using a plate-reading spectrophotometer. We filtered, weighed, and photographed residual meconium solids. 
 
Results: Enzymatic treatment resulted in the release of colored meconium pigments into the supernatant. The maximum 
absorption of the supernatant was observed at 405nm. The solvents alone had low efficacy in degrading meconium as 
measured by pigment release and residual weight. Addition of pancreatic enzymes significantly increased meconium digestion. 
We found that the dose response to pancreatic enzymes was saturated above 6 mg/ml. For samples treated with pancreatic 
enzymes in the presence of N-acetyl cysteine, we observed minimal pigment release and higher residual weight, suggesting 
that N-acetyl cysteine inhibited enzymatic digestion. This inhibition was not observed with dithiothreitol, suggesting the 
inhibition by N-acetylcysteine was not related to its property as a reducing agent. We tested the pH dependence of the lysis 
from pH 4.50 to 8.50 and observed optimal lysis at a pH-value of 7.50. 
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Conclusion: CF pigs develop intestinal obstruction at birth due to thick meconium. Pancreatic enzymes disrupt this meconium 
whereas hydrating agents alone were comparatively less effective. N-acetylcysteine paradoxically inhibited meconium 
digestion. This work may suggest a potential role for early pancreatic enzymes in relieving the intestinal obstruction due to MI 
in newborns with CF. 
 
 
461     ANALGESIA PRESCRIBING PATTERNS DURING PEDIATRIC HOSPITALIZATION FOR ACUTE 
PANCREATITIS. Irina Gorbounova1, See Wan Tham2, Tonya Palermo2  
1Pediatric Gastroenterology, Seattle Children's Hospital, Seattle, WA; 2Pain Medicine, Seattle Children's Hospital, Seattle, WA  
 
Background:  Adequate pain relief is a cornerstone of treatment for acute pancreatitis, yet clinical practice guidelines do not 
provide guidance on optimal pain management (1). This has resulted in wide variability in analgesia administration for acute 
pancreatitis nationally and internationally(2,3). In particular, studies have revealed that North America has the highest rates of 
opioid prescription for adults with acute pancreatitis during hospitalization and outpatient treatment(3). Data in pediatric 
population is sparce, with a single study that reported similar trends of high rates of opioid prescription (4). Opioids are 
associated with adverse effects, including ileus, respiratory depression and altered mental status, which may hinder recovery 
from acute pancreatitis. There is a need to understand current practices and optimal pain management of pediatric acute 
pancreatitis. 
 
Objectives:  (1) Characterize the patterns of pain management in children, adolescents and young adults with acute pancreatitis 
during inpatient hospitalization. 
(2) Examine the sociodemographic and clinical factors associated with opioid administration in children with AP during 
inpatient hospitalization. 
(3) Determine the association between opioid administration in the first 24 hours of admission and length of stay (LOS). 
 
Methods:  We performed a retrospective chart review of children admitted for acute pancreatitis at Seattle Children’s Hospital 
between January 1, 2010 and October 1, 2020. Encounters were identified by billing codes and cross-verified with elevated 
serum lipase level (3-fold upper limit of normal). Inclusion criteria were: 1) age 1 to 21 years, and 2) single episode of acute 
pancreatitis or first recorded hospitalization. Exclusion criteria were: diagnosis of chronic pancreatitis, other gastrointestinal 
disease (e.g., celiac disease, inflammatory bowel disease), developmental delay, sickle cell disease, and LOS > 30 days. Data 
was extracted from medical records for the entire LOS and coded by: 1) analgesics received during admission and 2) mean 
morphine milligram equivalent/kg in the first 24 hours of admission (MME24/kg). 
 
Results:  The sample included 116 patients, mean age was 12.6 years (SD = 4.9) and 57.8% were female. There were 38.8% 
who identified as white non-Hispanic, 8.6% black non-Hispanic, 25.9% Hispanic, 6.0% Asian and 9.5% did not provide a 
response. Mean LOS was 6.3 days (SD = 5.7). Of the sample, 23.3% required intensive care treatment and 3.5% developed 
complications (necrosis, pseudocyst, abscess, or infection). 
During the admission, majority of patients (91.4%) were prescribed acetaminophen, 49.1% received nonsteroidal anti-
inflammatory drugs, and 19.8% received a benzodiazepine. Over half (62%) were prescribed opioids in the first 24 hours of 
presentation, and 13.7% were administered opioids via patient-controlled analgesia. Mean MME24/kg was 0.60 mg/kg (SD = 
1.41). Males were prescribed higher doses with mean MME24/kg being 0.94mg/kg compared to females at 0.35 mg/kg 
t(114)=2.26, p<.05. There were no differences by age, race nor ethnicity for MME24/kg. 
A multivariate regression model examined for association between LOS and MME24/kg, age, sex, serum albumin and blood 
urea nitrogen as covariates. The model was significant F(5,79)=4.88, p<.05, R2=0.24, with higher MME24/kg associated with 
longer LOS (B=1.00 p<.05) and lower serum albumin with longer LOS (B=-2.98 p<.05). 
 
Conclusions:  Preliminary analysis revealed that opioid analgesia was commonly administered during pediatric hospitalization 
for acute pancreatitis. In particular, males received higher doses of opioids during admission. Higher doses of opioids 
administered in the first 24 hours was associated with a longer length of stay. Prospective studies are needed to understand the 
sex difference on opioid prescribing patterns, the mechanisms underlying the relationship between higher opioid administration 
and length of stay. 
 
References 
1. Crockett SD, Wani S, Gardner TB, et al; American Gastroenterological Association Institute Clinical Guidelines Committee. 
American Gastroenterological Association Institute Guideline on Initial Management of Acute Pancreatitis. Gastroenterology. 
2018 Mar;154(4):1096-1101. 
2. Wu BU, Butler RK, Chen W. Factors Associated With Opioid Use in Patients Hospitalized for Acute Pancreatitis. JAMA 
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4. Grover AS, Mitchell PD, Manzi SF, Fox VL. Initial Pain Management in Pediatric Acute Pancreatitis: Opioid Versus Non-
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CONCURRENT SESSION – RESEARCH FORUM: BUIDLING YOUR RESEARCH CAREER 
 

APFED Outstanding EGID Abstract Award 
462     LONG-TERM TREATMENT OF PATIENTS WITH EOSINOPHILIC GASTRITIS AND/OR EOSINOPHILIC 
DUODENITIS WITH LIRENTELIMAB, A MONOCLONAL ANTIBODY AGAINST SIGLEC-8. Kathryn Peterson1, Mirna 
Chehade2, Dr. Joseph Murray3, Gary Falk4, Dr. Nirmala Prabu Gonsalves5, Robert Genta6, John Leung7, Dr. Paneez 
Khoury8,9, Amy Klion8,9, Dr. Sabine Hazan10, Marc Rothenberg11, Adam Bledsoe3, Dr. Sandy R Durrani11, Chao Wang12, 
Michael Vaezi13, Camilla Shaw14, Dr. Henrik Rasmussen14, Dr. Bhupinder Singh14, Alan Chang14, Dr. Amol Kamboj14, Ikuo 
Hirano5, Evan Dellon15  
1University of Utah Health, University of Utah Health, Salt Lake City, UT, US, academic/health, Salt Lake City, UT; 2Icahn 
School of Medicine at Mount Sinai, New York, NY; 3Mayo Clinic Minnesota, Rochester, MN; 4University of Pennsylvania 
Perelman School of Medicine, Philadelphia, PA; 5Northwestern University Feinberg School of Medicine, Chicago, IL; 6Baylor 
College of Medicine, Houston, TX; 7Tufts University, Medford, MA; 8National Institute of Allergy and Infectious Diseases, 
Bethesda, MD; 9National Institutes of Health, Bethesda, MD; 10Ventura Clinical Trials, Ventura, CA; 11Division of Allergy and 
Immunology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 12Pharma Data Associates, Piscataway, NJ; 
13Vanderbilt University, Nashville, TN; 14Allakos, Inc., Redwood City, CA; 15University of North Carolina at Chapel Hill 
School of Medicine, Chapel Hill, NC  
 
Introduction: Eosinophilic gastritis (EG) and/or duodenitis (EoD) are associated with the pathologic accumulation and 
activation of eosinophils (eos) and mast cells in the stomach and/or duodenum. Lirentelimab (AK002), an antibody against 
siglec-8, depletes eos and inhibits mast cells. ENIGMA was a randomized, double-blind, placebo-controlled phase 2 study of 
lirentelimab in adult patients with symptomatic, biopsy-confirmed EG and/or EoD, in which lirentelimab reduced GI eos 
counts by 97% and reduced total GI symptom scores (TSS) by 58% in the high-dose 3 mg/kg group. Patients who completed 
ENIGMA were offered enrollment in an open-label extension (OLE) study. 
 
Aim: To evaluate treatment responses of patients who received long term treatment of lirentelimab. 
 
Methods: Patients who received 4 monthly infusions of lirentelimab or placebo during the ENIGMA study were eligible to 
enter the OLE study to receive monthly doses of lirentelimab on a dose escalation schedule (0.3 or 1 mg/kg escalating to 3 
mg/kg). Symptoms were assessed using an electronic daily patient-reported outcome questionnaire to generate weekly TSS. 
Upper endoscopy with biopsy was performed at screening and at the end of ENIGMA (day 99, week 16, blinded); in the OLE  
 
Results: Fifty-eight of 59 eligible patients were enrolled in the OLE. As of 9/28/20, 45 patients completed ≥52 weeks of 
lirentelimab treatment (including exposure during the ENIGMA study), and 29 patients completed 70 weeks of lirentelimab 
treatment. 
Mean TSS improved through week 70 (Figure 1). Patients with 70 weeks of lirentelimab treatment (ENIGMA+OLE) had 
further improvements in TSS from baseline (68% mean reduction at weeks 29–30, 70% mean reduction at weeks 51–52, and 
75% reduction at weeks 69–70). All symptom scores (abdominal pain, nausea, vomiting, early satiety, loss of appetite, 
abdominal cramping, bloating, and diarrhea) decreased significantly from baseline (Figure 2). At the endoscopy performed on 
day 323, there was a 98% reduction in GI eos counts compared with baseline (mean 72 to 2 eos/hpf), and histologic remission 
(gastric eos ≤4/hpf and/or duodenal eos ≤15/hpf) achieved in 45 of 48 patients. The most common adverse event reported was 
mild to moderate infusion related reactions (IRRs), most common with the first infusion. There were no IRRs observed in the 
20 patients who received single-dose prednisone the day before the first OLE infusion. 
 
Conclusions: In the OLE of the ENIGMA study, patients who received lirentelimab had sustained tissue eosinophil depletion 
and significant long-term symptom improvement. Symptoms continued to improve with longer duration of treatment. 
Lirentelimab appears to be a promising targeted treatment for EG and/or EoD. 
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Figure 1: Reduction in TSS-8. Data normalized to time on lirentelimab. Time on lirentelimab is inclusive of lirentelimab 
exposure during the randomized Phase 2 ENIGMA study. Results reported as mean percent change from ENIGMA baseline. 
Error bars represent standard error of the mean. 

 
 
Figure 2: Improvement in All Symptoms in Patients Receiving 70 Weeks of lirentelimab. Results reported as percent difference 
from median scores at ENIGMA baseline to weeks 69-70. 
 
 
463     GENDER DIFFERENCES IN ACADEMIC POSITION AND RESEARCH PRODUCTIVITY WITHIN 
PEDIATRIC GASTROENTEROLOGY FACULTY. Alex Wright2,1, Matthan Moy1, Vivian Rojas1, Puja Shah1, Andrea 
Glaser3, Annie Goodwin3  
1School of Medicine, University of Texas Medical Branch at Galveston, Galveston, TX; 2The University of Texas Southwestern 
Medical Center Department of Pediatrics, Dallas, TX; 3Pediatrics, The University of Texas Medical Branch at Galveston, 
Galveston, TX  
 
Objectives: As the number of women physicians increases annually, there has been a global spotlight on gender equality in 
academic medicine career advancement. Among academic programs, research is a component of promotional review with the 
h-index utilized as a measure of both output and impact of publications. Overall, there is a paucity of analysis in publishing 
career productivity and academic title differences among faculty involved with fellowship programs. 
 
Method: Of the 64 pediatric gastroenterology fellowships in the United States, faculty members were identified along with 
relevant bibliographic metrics and academic rank in 2021. This information was used to obtain publication career data and h-
index values from SCOPUS for further stratification and analysis. 
 
 
Results: Among the 798 pediatric gastroenterologists identified, physicians averaged an h-index of 11.8, a total of 37.7 
publications, and over 1070 total citations across a publication career average of 16.9 years. Those with the title of professor 
averaged an h-index of 29.5 while associate and assistant faculty averaged scores of 9.7 and 5.0 respectively. With over 51.8% 
of pediatric gastroenterology faculty being women, proportionally fewer hold the title of professor (22.7%), division chair 
(22.2%), or fellowship director (48.4%). There was no significant difference in career length after fellowship between similar 
roles, but publication careers were significantly shorter for women compared to men by 3.5 years for associate professors 
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(p=0.004) and by 2.5 years (p=0.002) for assistant professors. 
 
Conclusions: This is the first study to assess the research productivity of the entirety of a subspecialty field in pediatrics. With 
a successful career in academia being multi-factorial, earlier starts to a publication career were correlated with a higher 
academic ranking and greater compounding of the h-index. When investigating academic titles, female gastroenterologists in 
professor or other leadership roles had relatively equivalent productivity as compared to their male colleagues. We hope these 
observed trends lead to more informed discussion in regard to promotion and equality in academic medicine. 
 

 
 
Figure 1. A) Average h-index by academic position B) Average number of publications C) Average publication career length 
since first publication in years * p<0.05 
 
 

POSTER SESSION III 
 

APGNN 
 
464     YOUR COMPLEX PEDIATRIC GASTROENTOROLOGY PATEINT IS MEDICALLY CLEARED FOR 
DISCHARGE, BUT ARE THEY NURSING READY FOR DISCHARGE? HOW THE PRESENCE OF AN ADANCED 
PRACTICE NURSE ASSISTS THE INPAIENT PEDIARIC GI TEAM IN PREPARING CHILDRED AND FAMILIES 
FOR NURSING READINESS AT DISCHARGE FROM THE HOSPITAL. Amy Kuzmich  
Pediatric GI, UC Davis Children's Hospital, Sacramento, CA  
 
Pediatric gastroenterologists and nurses caring for infants and children in an academic medical setting know that preparing 
patients and their families for discharge, after a prolonged and complex hospital stay, is not without its challenges. Pairing the 
medical goals and nursing readiness goals for discharge requires strong communication and coordination between disciplines, 
something well suited for the Advanced Practice Nurse (APN). At our academic children’s hospital, a Clinical Nurse Specialist 
(CNS) has been added to the inpatient pediatric gastroenterology (GI) team. “A CNS is a masters prepared practitioner who is 
an expert in their field and works autonomously with patients while collaborating with nursing personnel, ancillary personnel, 
and physicians and intervenes within organizations/systems to promote the delivery of quality care and a healthy work 
environment. “ 
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During their stay infants and children on the pediatric gastroenterology service in our academic children’s hospital are often 
managed by numerous providers including multiple interns, resident, and attending physicians, as well as numerous bedside 
nurses, case managers, ancillary staff, and medical and nursing students. With this many providers, opportunities for 
miscommunications between disciplines is increased. The presence of the CNS on daily rounds offers continuity to ensure the  
plan of care stays on track. Knowing the plan from both a medical and nursing perspective offers the CNS the chance to 
integrate bedside teaching that will be needed for home cares incrementally rather than at the last minute. This ensures that 
when the child is “medically” ready for discharge the family is confident in their skills and the knowledge base needed for 
home cares. Knowing the resources available to a family in their home community is incredibly important leading up to 
discharge, and working with case management and the discharge planners to ensure home health (when available) is arranged 
and scheduled within one to two days post discharge. Knowing when there are limited resources on discharge helps the CNS 
develop an education plan accordingly. When this is known early in the stay, the chances of delaying discharge are much 
lower. Creatively is often needed, especially when sending infants and children out on TPN to remote areas without home 
health nursing. 
 
Along with attending and contributing to daily rounds and developing family education plans, the CNS offers education on 
pediatric GI related topics to the nurses and interns/residents, she collaborates on policy development and updates, and 
coordinates care across the inpatient and outpatient settings. She communicates with the home health and pediatric GI nurses in 
the outpatient setting providing a summary of the child’s nursing needs and educational progress at discharge. 
 
Reports of positive patient/family experiences since the addition of the CNS are meaningful and valued, but it is necessary to 
use metrics including the length of stay index (the observed length of stay divided by the expected length of stay) and an 
observed reduction in the service’s readmission rate as means to validate the CNS’s presence. 
 
NASPGHAN, CPNP, and APGNN are well respected collaborative groups. It would be our pleasure to share highlights from 
our experience of adding an APN to the inpatient pediatric GI team in a poster presentation format, as well as receive feedback 
from our colleagues at this year’s conference. Thank you for your consideration. 
 
 
465     IS SALT THERAPY AN EFFECTIVE TREATMENT FOR GRANULATION TISSUE AROUND ENTERAL 
TUBES? Julia Perkins1, Keri Sullivan2, Mary Gallotto1  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Boston Children's Hospital, Boston, MA  
 
Background:  At Boston Children’s Hospital (BCH) approximately 250 enteral tubes are placed each year. Granulation tissue 
is a common problem that occurs around enteral tubes and accounts for many inpatient and outpatient encounters. A recent 
BCH analysis of Gastroenterology outpatient enteral tube complications determined that 40% of tubes that required clinic 
evaluation were related to granulation tissue. Currently, there is no standard of care at BCH for treatment of granulation tissue. 
There is wide variability among treatment modalities including tube stabilization, topical medications, cauterization, and 
specialty dressings. Some of these therapies require a prescription or are invasive, causing patient discomfort. Salt 
(table/cooking) therapy is a non-toxic, and inexpensive method that could potentially be used to treat granulation tissue around 
enteral tubes both in the hospital and home settings. 
 
Clinical Practice Question:  In pediatric patients with feeding tube site granulomas (P), is salt therapy (I) more effective than 
topical steroid therapy or cauterization (C) for treatment of granulation tissue (O)? 
 
Collecting the Evidence: (This is the methods you used)  A comprehensive literature search was conducted using PubMed 
and CINAHL databases. The main keywords used were “enteral tubes,” “granulation tissue,” “pediatrics,” and “adverse 
effects.” Articles were excluded that focused on adult literature, non-English language, or granulation tissue at tracheostomy, 
ostomy, or urostomy sites. The search yielded 182 articles. Seventeen were directly relevant and critically appraised. The 
publication dates ranged from 2000 to 2019. Clinical expert opinions were obtained from three pediatric institutions. 
 
Key Sources of Evidence:  In the literature, one prospective case study of eight patients described the significant reduction of 
granulation tissue around enteral tubes with salt therapy. Results suggest that the hypertonic environment induced by salt 
therapy effectively reduced the granulation tissue. Three articles presented prospective studies using salt therapy to treat 
granulomas at umbilical sites in infants, with 111 out of 115 experiencing full resolution of granulation tissue. Three clinical 
experts did report pilot implementation of salt therapy at their institutions with success. However, although relevant, they 
revealed no guidelines or specific evidence that underpinned their various recommendations. 
 
Critical Appraisal of the Evidence:  All articles were appraised using the Johns Hopkins Nursing Evidenced-Based Practice 
Evidence Level and Quality Guide. Relevant articles were appraised by a second reviewer. Literature review revealed 
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moderate-level (3-5), high-quality evidence that granulation tissue could be treated successfully with salt therapy. Articles were 
limited to quasi-experimental or case studies with small sample sizes. 
 
Translating Evidence into Practice:  In general, the majority of articles acknowledged that granulation tissue is the most 
commonly reported minor complication after enteral tube placement. There is a lack of published data regarding the best way 
to treat granulation tissue around enteral tubes. Based on these findings, no change in current practice is recommended; 
however, further investigation is warranted to improve therapy options for granulation tissue around enteral tube sites. 
Consideration should be given to potentially replicate the umbilical granuloma salt therapy studies, with a sample of subjects 
experiencing granulomas at enteral tube sites. 
 
466     AN APPROACH TO PEDIATRIC NASOGASTRIC (NG) TUBE WEANING BY AN INTERDISCIPLINARY 
FEEDING TEAM USING OFF-LABEL MEDICATION AND PEDIATRIC FORMULA IN A CHILD UNDER 12 
MONTHS OLD: A CASE STUDY. Christina Greeson  
Pediatric Gastroenterology, University of North Carolina System, Chapel Hill, NC  
 
Introduction: Growing numbers of children require NG tube feedings to provide daily nutrition when they experience feeding 
difficulties that interrupt usual feeding progression. Treatment by an interdisciplinary feeding team is important to address all 
aspects of feeding difficulties but no clear guidelines exist to direct how or when to wean children off NG tube feedings. 
Cyproheptadine is commonly used in children 2 years old and older with poor growth to stimulate appetite as well as treat 
functional GI disorders and has been used in children as young as 7 months old without major adverse effects. This case 
highlights how the use of cyproheptadine off-label in a child under 2 years old along with early introduction of pediatric 
formula was used to successfully wean NG tube feedings and avoid gastrostomy tube placement. Case presentation: 8-month-
old infant who presented to the interdisciplinary feeding team following admission for failure to thrive and was discharged on 
continuous NG tube feedings. A comprehensive work up found no underlying organic etiology for failure to thrive with oral 
aversion and bottle refusal contributing to inadequate daily caloric intake and weight loss. Feeding history includes exclusively 
breast-fed for 6 months with good growth and tolerance including tastes of purees started around age 6 months. Late bottle 
introduction around 7 months due to demands of maternal work schedule led to consistent refusal and gagging. Declining 
maternal milk supply contributed to decreased daily caloric intake.  
 
Interventions: GI management with continuation of H2 blocker (famotidine) and addition of cyproheptadine dosed 0.2 
mg/kg/day divided BID with improved symptoms of gagging and discomfort, but continued refusal of infant formula. Speech 
worked to advance oral feeding using a spoon and straw cup in place of bottle feeding with good progression of spoon feeding 
but continued formula refusal. NG tube feeding schedule was changed to bolus feeds without improvement in oral formula 
intake and 70% of daily nutrition continued to be provided by NG tube feeds. NG tube feeding volumes were reduced to 
promote hunger and trial of multiple infant formulas orally failed with continued refusal of formula at 3 months s/p NG tube 
placement (child now 10 months old). The team trialed a pediatric formula (diluted standard Kate Farms 1.2 to 22.5kcal/oz) 
given orally in a straw cup with improved oral intake and progression to 100% of formula taken orally within a few weeks.  
 
Results: gastrostomy tube placement was not necessary secondary to improved oral aversion and acceptance of pediatric 
formula from a straw cup with discontinuation of NG tube feedings and 100% of daily nutritional needs met with oral intake. 
Famotidine and cyproheptadine were weaned off over a period of 4-6 weeks following NG tube removal with age-appropriate 
eating progression and transition to cow’s milk at one year old.  
 
Conclusion: treatment by an interdisciplinary feeding team with use of cyproheptadine off-label, use of straw cup vs bottle and 
introduction of pediatric vs infant formula in a child approaching one year of age were successful in weaning NG tube 
feedingss and avoiding gastrostomy tube placement. 
 
References:  
McComish, C., Brackett, K., Kelly, M., Hall, C., Wallace, S., & Powell, V. (2016). Interdisciplinary feeding team: a medical, 
motor, behavioral approach to complex pediatric feeding problems. The American journal of maternal child nursing, 41(4), 
230–236. https://doi.org/10.1097/NMC.0000000000000252 
Sant'Anna AM, Hammes PS, Porporino M, Martel C, Zygmuntowicz C, Ramsay M. (2014). Use of cyproheptadine in young 
children with feeding difficulties and poor growth in a pediatric feeding program. J Pediatr Gastroenterol Nutr, 59(5),674-678. 
doi:10.1097/MPG.0000000000000467 
Abdelhadi, R. A., Rempel, G., Sevilla, W., et al. & ASPEN Enteral Nutrition Task Force Pediatric Work Group (2020).  
Transitioning from nasogastric feeding tube to gastrostomy tube in pediatric patients: A survey on decision-making and 
practice. Nutrition in clinical practice: official publication of the American Society for Parenteral and Enteral Nutrition, 
10.1002/ncp.10603. Advance online publication. https://doi.org/10.1002/ncp.10603 
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467     DEVLOPMENT AND IMPLEMENTATION OF A PEDIATRIC TO ADULT (P2A) TRANSITION EDUCATION 
TOOL KIT PROMOTING SELF-MANAGEMENT OF PANCREATIC DISORDERS. Rachel Ellison1, Cheryl Gariepy3, 
Jason Woodward1, Laura Hart3, Luis Lara2, Maisam Abu-El-Haija1  
1Pancreas Care Cenger, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2The Ohio State University Wexner 
Medical Center, Columbus, OH; 3Nationwide Children's Hospital, Columbus, OH  
 
Introduction: Transition from pediatric to adult (P2A) are represents a vulnerable period which can result in poor adherence to 
treatment, disruption in follow up care, emergent medical complications, and general health deterioration. For a successful 
transition, diagnosis-specific patient education should promote knowledge surrounding transition, improve self-management 
skills, encourage self-efficacy, and build trust in adult healthcare. P2A education empowers young patients and reduces barriers 
to transferring care (Morsa et al; 2017). We created the first structured P2A transition program to guide providers of patients 
with acute recurrent or chronic pancreatitis. This program includes defined criteria to start the transfer process based on our 
experience and review of transition literature in other disease conditions. The purpose of this project is to implement a 
developmental stage-based educational tool kit designed to promote self-management for pediatric patients with pancreas 
disorders approaching adulthood. 
 
Model: The Model for Improvement (MFI) will be used to trial the P2A education. The MFI aligns with making small changes 
through plan-do-study-act cycles. We will apply this model by focusing on the aim to improve patient’s self-management 
through the implementation of a Transition Education and Teaching (TET) pilot program.  
 
Method: We have developed a TET pilot program with defined criteria to start the transfer process based on our experience 
and review of transition literature in other disease conditions. Our TET pilot program is guided by the utilization of the P2A 
packet which includes the clinic’s transfer policy, information about transitioning to adult care, a checklist for transition 
readiness, adherence guidance, healthy diet teaching, self-management problem-solving scenarios and assistance on choosing 
an adult provider. The packet features resources from the National Pancreas Foundation (NPF) and Got Transition ®. Although 
some components of the P2A packet are disease-specific, it is not organization specific. It is intended to be implemented in 
various settings caring for pediatric patients with pancreatic disorders. Once the patient reports correctly answering 50% of the 
problem-solving scenarios within the P2A packet to the social worker, the patient will be considered to have sufficient 
knowledge and skills for the transfer process. 
 
Anticipated Results: For a successful TET program, we expect diagnosis-specific patient and caregiver education regarding 
developmentally appropriate self-management will promote understanding of the P2A transfer process and general adherence 
to treatment.  
 
Conclusions / Implications for Practice: After changes are tested then implemented on a small scale, the P2A education kit 
will be spread to several pancreas centers. Conclusions will be determined once the P2A program is implemented. Adult and 
pediatric subspeciality practices should evaluate their need for a P2A transition program. A thoughtful and organized P2A 
program, will standardize the education provided on transition, and may improve health outcomes for young adults. This 
educational packet is an essential component in creating a successful P2A transition program. It will guide the patient through 
the P2A transition in several centers that provide care to pediatric patients with pancreatic disease.  
 
Reference:  
Morsa, M., Gagnayre, R., Deccache, C., & Lombrail, P. (2017). Factors influencing the transition from pediatric to adult care: 
A scoping review of the literature to conceptualize a relevant education program. Patient Education and Counseling, 100(10), 
1796-1806. doi:10.1016/J.PEC.2017.05.024 
 
 
468     REDUCING WASTE AND IMPROVING ACCESS FOR PEDIATRIC PATIENTS REQUIRING ENTERAL 
FEEDS. Beth Ruechel  
Pediatric Gastroenterology and Hepatology, Mayo Clinic Minnesota, Rochester, MN  
 
Define:  It was identified that caregivers of pediatric patients whose children were discharged to home with a nasogastric tube 
(NGT) lacked resources and encountered barriers while caring for their child. Access to NGT care on evenings, weekends, and 
holidays was limited to the Emergency Department (ED) and was perceived as a poor utilization of healthcare resources. 
Additionally, processes for confirmation of tube placement in the outpatient setting were either not standardized or not 
followed or involved many steps, adding waste.  
 
Measure:  The Pediatric Nutrition Support (PNS) team is a core coordinator for all complex pediatric nutrition management 
and is recognized by caregivers as a central resource. Implementation of the PNS team has improved access, increased 
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resources, and eliminated barriers to care for pediatric patients with NGTs. Confirmation of NGT placement in the outpatient 
setting was reduced from fifteen to six steps. 
 
Analyze:  Caregivers were inadequately prepared to care for the NGT upon discharge and lacked standardized tools for 
education, problem-solving, follow-up, and dislodgements. Various teams were contributing to NGT care, but coordination 
was not well understood by caregivers. Confirmation of NGT placement in the outpatient setting required involvement from 
providers and laboratory personnel, yet all steps were in scope to be managed autonomously by nursing.  
 
Improve:  A nurse-initiated protocol was implemented in the outpatient setting to streamline confirmation of NGTs. The 
protocol allows for registered nurses to initiate pH testing and/or place an order for an abdominal radiograph if needed. 
Implementation of the protocol eliminated nine steps from the former process. Further, caregivers now have resources available 
to make transitioning home with a NGT successful. The PNS team, developed in 2019, provides ongoing care for pediatric 
patients with NGTs in place in collaboration with other interprofessional teams. The PNS team consists of a provider, a 
dietitian, and a registered nurse care coordinator (RNCC). The PNS team provides caregivers with tools for home management 
in case of dislodgement, advancement of tube feedings, and needed supplies. An on-call schedule was developed to address 
needs beyond business hours. The PNS team has also developed a comprehensive education program and provides close 
follow-up upon discharge with members of the interprofessional team. 
 
Control:  The PNS team has been recognized by pediatric colleagues as an asset to pediatric care and was awarded the 
American Society of Parenteral and Enteral Nutrition (ASPEN) Clinical Nutrition Team of Distinction award. Efforts are 
ongoing to create and promote patient education materials, including videos to assist in pediatric home management of NGTs. 
Confirmation of NGT placement in the outpatient setting has been expanded to additional nursing roles. Implementation of 
devices to decrease accidental dislodgements is forthcoming. 
 
Relevance:  Through identification and elimination of waste in existing processes, the patient experience was improved. With 
the implementation of a core interprofessional team to manage pediatric patients with complex nutritional needs, various 
resources were made available and barriers to care were removed. This resulted in improved access and timeliness of care, as 
well decreased healthcare costs to the patient. 
 
 
469     ROOT CAUSE ANAYLSIS OF AMBULATORY CENTRAL-LINE ASSOCIATED BLOOD STREAM 
INFECTIONS IN HOME PARENTERAL NUTRITION PATIENTS. Jennifer McClelland, Mary Gallotto, Marissa Gallotto, 
Kathryn Broyles, Allison Churchill, Rachel Hoch, Carolyn Rosa, Melissa Takvorian-Bene, Alexandra Carey  
GI/Nutrition, Boston Children's Hospital, Boston, MA  
 
Background/Significance: Ambulatory central-line associated bloodstream infections (CLABSIs) continue to be a source of 
considerable morbidity and mortality for children with intestinal failure dependent on Home Parenteral Nutrition (HPN) 1,2,3. 
Despite the implementation of several educational initiatives to reduce the rate of CLABSIs (including the development of a 
standardized “5-session teach” educational curriculum4 as well as utilization of a high-fidelity Simulation Lab for training new 
caregivers5), these infections remain a life-threatening risk for HPN patients. 
 
Purpose and Goals: To monitor outcomes of current practices and identify potential common contributory factors for 
CLABSIs in the pediatric HPN population in order to improve the quality and safety of line care processes and care. 
 
Methods: From March 2018 to April 2021, root cause analyses (RCA) were performed on patients followed in our large 
pediatric HPN program (~140 patients annually) who presented with CLABSI in an ambulatory setting. Ambulatory CLABSI 
was defined according to the CDC National Healthcare Safety Network criteria. RCAs completed via 1:1 interviews either in 
person or via telephone with the patient or primary caregiver on 66 (out of 121) separate incidences of ambulatory CLABSI. 
Questions included recent social and medical changes, as well as questions related to function of the central venous line (CVL) 
and availability of appropriate supplies. 
 
Results: Patients reviewed were aged 5 months to 21 years, predominantly male (n= 49) all with PN dependence related to 
intestinal failure. Common themes were identified as contributory to CLABSIs in HPN population including: contamination of 
the central line cap/tubing or insertion site with fluid (stool, urine, water, etc) in the last 7 days (55% of incidences of 
CLABSI), hospitalization or ED visit within last 30 days (35% and 34% respectively), change in home/social life in past 30 
days (30%), blood drawn from the central line in the last 7 days (27%), HPN delivery issues in the last 30 days—incorrect or 
missing supplies, not delivered refrigerated (24%), and new caregiver accessing central line in last 30 days (22%). 
 
Discussion: Using root cause anaylsis, we found that a large proportion of CLABSIs are associated with contamination of the 
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CVL with fluids, blood draws from the CVL, and introduction of a new caregiver without adequate training. We will next 
focus on prevention of contamination of the CVL with fluids with the use of new protective barrier product, reduction of CVL 
blood draws, and establishing a standardized re-education model for all caregivers. Additional questions to be added to the root 
cause form will include access to ethanol locks given recent dramatic price increase, presence of CVL site skin breakdown or 
granulation tissue, and difficulty with dressing adherence secondary to sweat. Deming’s cycle of Plan, Do, Study, Act will be 
utilized to repeat ambulatory CLABSI RCA following implementation of these next steps to evaluate for impact. 
 
 
References 
1.Duggan C, Jaksic T. Pediatric Intestinal Failure. N Engl J Med 2017;377:666-75 
2. Rahhal R, Abu-El-Haija MA, Fei L, et al. Systematic Review and Meta-Analysis of the Utilization of Ethanol Locks in 
Pediatric Patients With Intestinal Failure. JPEN J Parenter Enteral Nutr. 2018;42(4):690-701. 
3. Wilson MZ, Rafferty C, Deeter D, Comito MA, Hollenbeak CS. Attributable costs of central line-associated bloodstream 
infections in a pediatric hematology/oncology population. Am J Infect Control. 2014;42(11):1157-1160 
4. Gallotto M, Rosa, C et al. Caregiver Training for Home Parenteral Nutrition: A 5 session discharge curriculum. The Journal 
of Infusion Nursing. 2019; 42:132-136. 
5. Raphael, B. P., Takvorian-Bené, M., Gallotto, M., Tascione, C., McClelland, J., Rosa, C., Dinan, J., O'Connell, B., & 
Weinstock, P. (2019). Learning Gaps and Family Experience, Nurse-Facilitated Home Parenteral Nutrition Simulation-Based 
Discharge Training: Proof-of-Concept Study. Nutrition in clinical practice: official publication of the American Society for 
Parenteral and Enteral Nutrition, 10.1002/ncp.10421. Advance online publication. https://doi.org/10.1002/ncp.10421 
 

 
CLABSI RCA Positive Findings 
 
 
470     ENTERAL TUBE HYPERGRANULATION: A REVIEW OF TREATMENT STRATEGIES. Andrea Montalvo, 
Angelina Luper, Megan Brown, Daphne Say  
Pediatric Gastroenterology, University of California Davis, Davis, CA  
 
G-tubes (gastrostomy tubes), J-tubes (jejunostomy tube), GJ-tubes (gastrostomy-jejunostomy tube) play a significant role in 
promoting pediatric development by facilitating nutrition, hydration, and medication administration through a stoma surgically 
created in the stomach when feeding by mouth is unsafe or insufficient to meet a child’s caloric and macronutrient needs. 
However, the surgical placement of a feeding tube can lead to the development of granulation tissue which clinically appears as 
beefy, red, friable, and spongey mass which is thought to be caused by a prolonged inflammatory response during the 
proliferative phase of wound healing (1,5). This exuberant growth which can develop around the GT site bleeds easily and can 
lead to poor tube fit, gastric fluid leakage, and, if not managed, skin irritation, deterioration, and infection (4,5). Granulation 
tissue presents frequently in the UC Davis GI Clinic and can cause burden and stress to both patients and their caregivers. 
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There is no current “gold standard” or standardized treatment plan for G/J/GJ-tube granulation treatment for the pediatric 
patient population nor is there currently a policy in place at UCDMC (1,4). There are currently 5 categories of treatment 
options for children with granulation tissue: anti-inflammatory (e.g. topical steroids), edema management (e.g. dressings, 
Stoma adhesive powder, salt), antiseptics (dressings), tube adjustments (tube stabilization), and procedures (surgery, 
cryotherapy, and silver nitrate) (4). Controversy exists regarding a preferred pediatric G/J/GJ-tube granulation tissue treatment 
care pathway and recent publications do not provide enough evidence or support to guide best practice (1,4). Further research 
is needed to identify a best practice, such as a study comparing the following variables: dressings, silver nitrate application, and 
steroid cream versus no application. 
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471     PEDIATRIC GASTROENTEROLOGY TOOL KIT FOR TELEMEDICINE DURING THE COVID-19 
PANDEMIC. caitlin dolan1, Kimberli O’Malley1, Barbara Marinaccio1, Nancy Goldberg1, Lori Parker-Hartigan1, Jessica 
Serino2, Catherine Dempsey2, Lucinda Williams2, Judith Vessey2  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Boston Children's Hospital, Boston, MA  
 
Background/Significance:  Telehealth (TH) services rapidly expanded during the COVID-19 pandemic. This rapid 
deployment precluded the opportunity for initial planning of implementation strategies. 
 
Purpose and Goals:  To understand the needs of nurse practitioners and examine TH procedures and interventions designed to 
promote high quality, equitable health care for pediatric patients with gastrointestinal concerns. 
 
Methods:  The Plan, Do, Study, Act model was used. Survey data from providers and families were collected and analyzed. 
They were further illuminated through iterative dialog across the research team to determine the quality and efficiency of TH. 
 
Findings:  A toolkit of strategies for promoting the quality and efficiency of TH was created according to the three domains of 
health equity: availability, accessibility, and acceptability. We reached the following conclusions: 
No specific telehealth training and competencies have been established for NPs. 
 
Interpreters are needed for patients who have language barriers and hearing impairment. 
Scheduling flexibility and revenue needs should account for increased time needed for complex patients. 
Technology needs to be current for NPs and patients to prevent audiovisual failures. 
Reading level of introductory TH emails need to be at a 5th grade literacy level and should be available in different languages. 
Ideally families should have access to a scale at home since accurate weights are an integral part of the GI visit. 
Patient’s location should be matched with location of clinic when scheduling appointments so that follow up care can be 
provided easily when visits are in person. 
Physical examination is limited and laboratory orders and stool/urine collections require a prescheduled appointment. 
 
Implications/Next Steps:  Development and implementation of comprehensive education to address the above findings. 
Ongoing collaboration with virtual visit team and AAs to find systems to proactively arrange for interpreters and flexibility 
with allotted time for visits. 
Provide alternate methods to support families with audio/visual difficulties; IT/help desk telephone number and option of in-
person visits. 
Introductory email that meets literacy standards now includes specific expectations, including: all patient visits need to be done 
in a private setting, presence of patient for the entire visit, and weight to be obtained before visit. 
Development and provision of alternative communication when audio connectivity fails, ie: flashcards to alert family and 
suggest solutions (signing in/out of appointment) to preserve full audio/visual visit capabilities. 

JPGN 73, Supplement 1, November 2021 S339

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



Develop algorithm to prioritize in person visits, based on acuity of presenting illness and complexity of patient. 
 
 
472     IMPROVING MULTIDISCIPLINARY EDUCATION FOR PATIENTS WITH NEWLY DIAGNOSED 
INFLAMMATORY BOWEL DISEASE (IBD). caitlin dolan, shelby mudarri, Rebecca Hirsch, Maureen Jonas, Susan 
Dybowski, Janis Arnold, Jahna Goldmore, Sophie Burge, Lauren Lauren Scagnoli, Kerri MacDonald, Elle Goody  
Boston Children's Hospital, Boston, MA  
 
Background/Significance:  IBD is a chronic, lifelong condition that currently can be treated, but not cured, and can 
significantly impact the lives of patients and their families. Our IBD Center at Boston Children’s Hospital (BCH) has 
developed a New Diagnosis Education (NDE) Program as a tool for parents and patients to understand their disease. This 
program includes multidisciplinary education about their disease via a 1-hour session with each of the following providers: a 
nurse practitioner (NP), social worker (SW) and a registered dietician (RD). 
 
Goals:  Upon starting this quality improvement project, our goal was to ensure that 60% of patients with newly diagnosed IBD 
received NP NDE within 120 days of diagnostic colonoscopy. This goal was consistently met, thus increased to a target of 70% 
of patients receiving NP NDE within 90 days of diagnostic colonoscopy. Our secondary goal was to understand what portion of 
these newly diagnosed patients received the RD and SW portion of the NDE and increase multidisciplinary NDE attendance. 
 
Methods: In order to evaluate how often newly diagnosed IBD patients were participating in a New Diagnosis Education 
session in the IBD Center, we retrospectively analyzed data from January 2018 to June 2019 to determine how many patients 
were able to complete the nurse practitioner (NP) portion of the new diagnosis education session within 120 days of diagnosis. 
 
The primary aim of the first PDSA cycle was the completion of the education session in 60% of newly diagnosed IBD patients 
within 120 days of diagnostic colonoscopy. We excluded all patients who were being seen for a second opinion or were 
transferred from another hospital. We included any patient newly diagnosed with IBD, including Crohn’s disease (CD), 
ulcerative colitis (UC) and indeterminate colitis, who had their first diagnostic colonoscopy at BCH between January 2018 and 
June 2019. We have continued to collect data prospectively beginning July 2019. We implemented PDSA cycles to improve 
access and tracking of NDE. These cycles include, but are not limited to: 1) Creating time blocks with three consecutive 1 hour 
clinic sessions with each discipline dedicated to IBD education, 2) Using a specific billing code to increase our efficiency in 
tracking the completion of NP portion of NDE sessions, 3) Sending providers emails to recommend scheduling 
multidisciplinary IBD education based on pathology conference reports that identify patients with newly diagnosed IBD, 4) 
Disseminating information sheet for families upon offering education sessions. 5) Beginning NDE NP/RD sessions exclusively 
via telehealth, 6) Enhancing post-NDE multidisciplinary communication 7) Creating a PowerPoint to standardize NP portion of 
NDE, 5) Offering group NDE classes to provide bundled education from all 3 disciplines. 
 
Findings: There were 316 newly diagnosed patients included in our data analysis from January 2018- December 2020, of 
which 76 patients received all three portions of NDE. There has been significant improvement in the number of patients who 
have received all three portions of NDE: 4 patients in 2018, 33 patients in 2019, and 39 patients in 2020. Of note, the number 
of patients who have not received any portion of NDE has remained about 20% over the past 3 years. 
 
Implications: Coordinating multidisciplinary care is complicated, but feasible, if the following are present: 1) accurate 
diagnosis of IBD 2) education of providers regarding the availability and benefit of these new diagnosis education sessions 3) 
timely referral of newly diagnosed patients to the IBD center for an education session 4) administrative staff willing to 
coordinate multidisciplinary appointments with families for their education sessions 5) having appropriate NP, Social Work 
(SW), and Nutritionist staff specialized in IBD care and education 6) Variety of appointment type options (telehealth, in-
person, group, individualized) to allow patient to receive education in the way that works best for them. 
 
Next Steps: We have recently started offering group education classes, we hope to continue to refine these and add a group 
class for Spanish speaking patients and families later this year. We will be focusing on how to reach the 20% of patients who 
do not attend any portion of NDE. We will continue finding ways to educate our many providers in GI regarding the 
availability and importance of these multidisciplinary NDE sessions, as this may be contributing to the barrier in patient 
attendance. 
  

JPGN 73, Supplement 1, November 2021 S340

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 

  
Phase I  
n = 72 

July 2019 - January 2020 

Phase II  
n = 95 

February - December 2020 

CY 2019  
n = 105 

CY 2020  
n = 104 

NP 62% 68% 53% 65% 
RD 46% 53% 37% 51% 
SW 58% 52%* 53% 50%* 

*During the COVID-19 pandemic, SW unable to see patients for new visits via telehealth, but were able to introduce their role 
and address urgent needs over the phone. 
 
 
473     CHART REVIEW OF MULTIPLE SIBLING PAIRS AND THE INFLUENCE OF PEDIATRIC FEEDING 
DISORDERS ON SIBLINGS. Natalie Adame, Elisa Ornelas, Mitchell Katz  
Gastroenterology, Children's Hospital of Orange County, Orange, CA  
 
Background: Pediatric feeding disorders (PFDs) have been studied to investigate etiology, presentation, and treatment options. 
Studies have demonstrated a multidisciplinary approach to be the optimal treatment for patients for PFDs (1). Barriers to 
feeding are influenced by multidimensional factors, such as medical, developmental, nutritional, skill and/or psychosocial 
dysfunction (2). Psychosocial factors involve the family interactions and environmental setting. Sibling relationships play an 
important role in a child’s psychosocial development and may significantly influence learned behaviors (3). Throughout the 
years, the CHOC Children’s Multidisciplinary Program has observed several children with PFDs who also have at least one 
sibling with PFDs. One sibling usually has a medical or psychological diagnosis that has contributed to their dysfunctional 
feeding, but their sibling counterpart does not. While the sibling pairs often have different manifestations of dysfunctional 
feeding, the implication for both the patient and the family are equally significant and necessitate treatment. This chart review 
will describe sibling pairs to further understand the influence that children with PFDs have on their siblings. 
 
Methods:  This is a retrospective chart review of patients seen in the CHOC Children’s Multidisciplinary Feeding Program 
between 2009 to 2021. All patients who participated in the Program were reviewed to identify those who had a sibling also 
diagnosed with a PFD and subsequently needed treatment. 
 
Results:  After a chart review of over 250 children who have entered the Program, five sibling pairs were identified. Of the 
five sibling pairs, two full pairs of siblings have successfully completed a 19-day inpatient admission. Three other sibling pairs 
have been identified as having PFDs and are pending treatment. 
Of the sibling pairs identified, a common pattern emerged. In four of the five sibling dyads, one child had a medical or 
psychiatric diagnosis that led to the development of their feeding disorder. For example, Eosinophilic Esophagitis, Goldenhar 
Syndrome, Autism, muscular weakness, and Loeys-Deitz Syndrome. The child with the medical diagnosis was the index case, 
as they were evaluated by the multidisciplinary experts first and the 19-day Program was recommended to resolve their feeding 
disorder. In those same sibling dyads, the second child was age typical and had no evidence of a medical or psychological 
barrier to feeding despite extensive evaluation. 
 
For two of the index cases who entered the Program , it was hypothesized that intensive inpatient treatment and parental 
feeding strategies provided by a multidisciplinary team of experts would result in resolution of both the first child with a PFD 
and the second child. This was not the case. The second sibling with a PFD, who had no evidence of a medical or 
psychological barrier to feeding, needed to enter the Program for specialized treatment to correct their PFD. 
 
Discussion: When evaluating children for PFDs, providers need to investigate the eating habits of the siblings related to the 
index case. It is vital to understand what influence a child with a PFD may have on their sibling counterpart. The act of 
imitation between siblings during play has been observed to be significant in the development of their social world and a 
powerful source of learning for young children. However, no literature exists to understand the effect of sibling imitation 
during feeding or mealtimes and how a sibling without a PFD may imitate a child with PFD during meals. Siblings of children 
with PFDs, who do not have a medical or psychological diagnosis that would lead to a feeding disorder, may be mirroring the 
dysfunctional eating habits of their sibling counterparts. Although the siblings of the index cases may be interpreting the 
dysfunctional eating habits and manifesting it as their own unique PFD diagnosis. Extensive evaluation often goes into the 
treatment and understanding of the index cases, but it may be vital for both sibling pairs to receive unique treatment to fully 
resolve both cases of pediatric feeding disorders. 
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474     A MEDICAL PASSPORT AND EMERGENCY CARE PLAN FOR PEDIATRIC PATIENTS POST TOTAL 
PANCREATECTOMY ISLET AUTO TRANSPLANTATION (TPIAT). Angela Turner1, Jaimie Nathan2, Christie Heinzman2, 
Maisam Abu-El-Haija1  
1Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatric Surgery, Cincinnati Children's 
Hospital Medical Center, Cincinnati, OH  
 
Issue/Background:   Patients who are post TPIAT are medically complex. A medically complex child can decompensate 
quickly—even if he or she appears to be healthy. Determining the urgency of a medically complex patient’s condition can be 
especially difficult for the emergency department care teams who have never seen the child previously, let alone reviewed his 
or her lengthy medical history. This is a concern for patients post TPIAT as they have undergone a long operation, which 
involved pancreatectomy, splenectomy, cholecystectomy, and appendectomy, potentially could have diabetes, and are followed 
by 6 specialty disciplines. 
 
The spleen is removed during a TPIAT operation. The main function of the spleen is to help the body fight infections. The 
majority of patients post splenectomy have no problems after their spleen is removed; however, they are at increased risk for 
severe infections that can lead to Overwhelming Post-Splenectomy Sepsis (OPSS). OPSS can be life threatening, and it is 
absolutely necessary to seek immediate treatment. OPSS incidence reduction is dependent upon: comprehensive education of 
both the patient and health care team regarding the risk and prevention and rapid recognition of the asplenic individual when 
infection is suspected. 
 
The current process is to educate families prior to discharge and provide a statement in the After Visit Summary that lists all 
current medications and the fever management algorithm. Fever is defined as 100.4F. The goal is to provide the family a 
medical passport outlining their child’s complex medical history and an emergency care plan letter that they can provide to the 
emergency department outlining specific care algorithms related to care post splenectomy. 
 
Objective:  The purpose of this project is to design a process for creating tools that provide guidance for the individualized 
care of patients post TPIAT for ambulatory and emergency healthcare professionals. 
Smart Aim: Increase the use of the medical passport and emergency care plan letter from 0% to 100%. 
 
Improvement Model/Methods:  The improvement model known as Continuous Improvement which involves planning and 
designing, implementing, evaluating, assessing, and reassessing was utilized. A process for creating an emergency care plan 
and medical passport using our electronic medical record was implemented. Using the process, the team involved in the 
improvement initiative implemented the changes to improve the process. 
 
Findings:   A process and tools were generated focusing on utilizing the electronic medical record to allow prompt real time 
implementation. The emergency care plan outlined the standard of care for fevers post splenectomy. The medical passport 
provided a comprehensive medical history. The number of patients post TPIAT who were seen for interval office visits and had 
a Medical Passport and Emergency Care Plan letter, increased from 0% to 100 %. 
 
Conclusion/Implications for Practice:  The use of an Emergency Care Plan letter and Medical Passport are tools used to 
communicate care of the medically complex patient in an emergency and routine medical care. Parents have communicated 
that the tools gave them a sense of control when presenting to the emergency room. 
 
 
475     IB-STIM IN TREATMENT FOR FUNCTIONAL ABDOMINAL PAIN, CHRONIC NAUSEA AND FUNCTIONAL 
DYSPEPSIA AS A NURSE-DRIVEN PROGRAM. Samantha Largess  
Gastroenterology, Hepatology and Nutrition, Children's National Hospital, Washington,  
 
Functional abdominal pain, chronic nausea and functional dyspepsia are common diagnoses within the Pediatric 
Gastroenterology population. If left untreated, these diagnoses can be debilitating and life threatening causing severe 
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malnutrition, weight loss and repeat hospitalizations. Current treatments are focused on medication and cognitive behavioral 
therapies. Since 2019, Children’s National Hospital has been utilizing a non-surgical device called IB-Stim. This device is a 
four-week treatment aimed at targeting the central nervous system and the abnormal processes between the brain-gut axis. At 
Children’s National Hospital the IB-Stim is a nurse-driven program. The added benefits of a nurse-driven program have helped 
improve the flexibility of appointments, patient compliance and functionality of the provider’s schedule. By seeing a nurse, 
patients are still able to receive appropriate medical advice and care as well as, problems being triaged to the appropriate 
personal. Thus, allowing for optimal patient care and improved workflow for both providers and nurses. At Children’s National 
we have seen significant improvements in patients with functional abdominal pain, chronic nausea, and functional dyspepsia. 
Improvements such as decreased nausea, decreased post-prandial epigastric pain, increased appetite. Resulting in better 
nutrition, decrease in debilitating symptoms and heightened quality of life for patients and their families. With this enhanced 
workflow we have seen not only increase patient satisfaction but multidisciplinary team personal as well. 
 

 
COUNCIL FOR PEDIATRIC NUTRITION PROFESSIONALS 

 
476     VIRTUAL GROUP COOKING CLASSES: A STRATEGY TO IMPROVE THE FAMILY CENTERED CARE 
APPROACH TO PEDIATRIC WEIGHT MANAGEMENT. Sharon Weston2,1  
1Endocrinology, Boston Children's Hospital, Boston, MA; 2Center for Nutrition, Boston Children's Hospital, Boston, MA  
 
Background:  Changes in the family, home, school, and community environments during the COVID-19 pandemic have 
increased the risk of developing pediatric obesity and exacerbating disease severity. Childhood obesity interventions that 
incorporate a family-centered care approach have been shown to improve outcomes but require family member commitment 
and participation. The Optimal Wellness for Life (OWL) Clinic is an inter-professional clinic at Boston Children's Hospital and 
educates families on a low glycemic load eating plan. Mindful eating, planning meals and snacks, and parent modeling are 
taught. The involvement of family members is a key to success. Our clinic offers monthly group cooking classes for patients 
and family members. Prior to the pandemic, the classes were in-person, however, participation was sporadic and no-show rates 
were high. We hypothesized that virtual group classes would increase attendance and family participation.  
 
Methods:  Group classes were modified to a virtual format in March 2020 and include a review of nutrition concepts, a topic 
of the month, and a recipe that participants prepare in their own kitchens. Recipes are designed to model the low glycemic diet. 
Attendees take part in a virtual mindful eating exercise to taste test the prepared food. Results: The virtual classes significantly 
increased attendance as compared to the in-person classes (Figure 1). The virtual setting allows for unlimited family member 
attendance, resulting in increased participation and multi-generational exposure to the nutrition topics. Additionally, taste-
testing the prepared foods in a virtual group setting increased patient's willingness to try new foods. Conclusion: The virtual 
classes are an effective strategy to improve the family-centered care approach to pediatric weight management. 
 

 
 
 
477     EVALUATION OF IN-PERSON, GLUTEN-FREE DIET EDUCATION FOR CHILDREN WITH CELIAC 
DISEASE. Lauren Matschull1, Nicole Martin1, Praveen Goday2,3, Ankur Chugh2,3  
1Clinical Nutrition, Children's Wisconsin, Milwaukee, WI; 2Medical College of Wisconsin, Milwaukee, WI; 3Gastroenterology, 
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Children's Wisconsin, Milwaukee, WI  
 
The only treatment for celiac disease is lifelong adherence to a gluten-free diet. The best way to achieve adherence is through 
education from a registered dietitian who has expertise in celiac disease. Education practices on the gluten-free diet vary across  
the world and are not well studied. For over 10 years, our institution has conducted a several hour in-person small-group 
education sessions for 1-3 patients and their families. Pre- and post-surveys done for the past 5 years showed that families’ 
knowledge of celiac disease increased significantly and 96% of patients age 8 and above benefited from the class. These data 
show that in-person, small group classes are effective for families and patients over 7 years of age. Additional study is needed 
to compare various models of delivering education on the gluten-free diet (especially telemedicine options), their efficacy, and 
barriers to delivery. 
 
 
478     VIRTUAL REALITY (VR) TO TEACH, IMPROVE OUTCOMES, AND ENGAGE (VIRTUE): PILOT TESTING 
OF VR FOR GLUTEN-FREE DIET AND CELIAC DISEASE EDUCATION. Venus Kalami1, Alice Huang2, Anava Wren2, 
Samuel Rodriguez3, Tom Caruso3,4, Nasim Khavari2  
1Clinical Nutrition, IBD/Celiac Program, Lucile Packard Stanford Children's Health, Palo Alto, CA; 2Division of 
Gastroenterology, Hepatology, and Nutrition, Stanford University School of Medicine, Stanford, CA; 3Pediatric Anesthesia, 
Stanford University School of Medicine, Stanford, CA; 4Graduate School of Education, Stanford University, Stanford, CA  
 
Objectives and Project:  Celiac disease (CD) impacts ~1% of Western countries and the only treatment is a strict Gluten-Free 
Diet (GFD). The main barrier to CD control is dietary nonadherence, which is significantly associated with decreased Quality 
of Life (QoL). There is a pressing need for a safe, effective, and experiential educational tool to improve GFD knowledge and 
adherence, disease control, and QoL amongst patients with CD. Previous research indicates that Virtual Reality (VR) may act 
as an effective precursor to the real world by providing a safe and immersive learning environment. The standard-of-care 
model of lecture-based education to teach CD and GFD concepts is a suboptimal learning modality for children, while 
experiential learning – learning by experience such as with VR– is associated with greater impact in achieving desired 
nutritional outcomes in children and is a superior learning modality. 
 
To address the need to optimize GFD and CD education for pediatric patients with CD, we have created the first VR nutrition 
education tool to Teach, Improve Outcomes, and Engage (VIRTUE) in CD. In our pilot testing, we sought to explore the 
feasibility and acceptability of VIRTUE for GFD and CD education. 
 
Methods:  VIRTUE was created by the collaboration of providers in pediatric gastroenterology, nutrition, anesthesiology, and 
psychology. VIRTUE is a multi-leveled, immersive, and innovative educational module and VR application called “Chaos 
Café.” In the game, the user interacts with a robotic chef who presents foods to prompt the user to exercise GFD skills, such as 
determining if a food is gluten-free, label-reading, and examining cross contamination. It incentivizes the user to continue 
playing by creating “chaos” by tossing away foods that are not GFD-compliant, which allows the user to gain more points. 
After completing a level, the user “levels up” to a more challenging level where the GFD concepts tested increase in difficulty. 
See Figure 1 for snapshots of the user experience. 
 
Ten individuals both with and without CD volunteered to test the VIRTUE software at home and complete an online 
satisfaction survey after playing the Chaos Café game. The online survey assessed feasibility and acceptability primarily 
through open-ended questions about the user experience with VIRTUE. 
 
Results:  Our team has created the first VR educational tool for pediatric patients with CD. In our pilot testing, volunteers 
reported excellent feasibility, as indicated by all volunteers completing the Chaos Café VR-game and satisfaction surveys. 
There were no reports of injury or safety concerns with VR. VIRTUE also demonstrated high acceptability, as 87% of 
respondents felt that the VIRTUE experience was positive. Specific survey themes that emerged were that VIRTUE was: 1) 
fun and enjoyable and 2) helpful and educational. Volunteers also shared that the game’s level of difficulty and complexity 
could be increased for future iterations. See Table 1 for survey themes, representative quotations, and future directions from 
volunteers. 
 
Conclusion:  VIRTUE is the first transdisciplinary initiative that addresses the need to improve standard-of-care education for 
pediatric patients with CD. Our pilot testing has demonstrated favorable results regarding VIRTUE’s feasibility and 
acceptability. Future research will explore VIRTUE’s impact on GFD knowledge, QoL, and CD biomarkers in a pragmatic 
randomized controlled trial, which is planned to start in the fall of 2021. We will also optimize VIRTUE to increase the 
complexity of GFD concepts presented. This planned study will address a crucial research and clinical care gap with the goal 
of optimizing education and improving outcomes in pediatric patients with CD. 
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479     MEASURING AIRBORNE GLUTEN CONTAMINATION OF GLUTEN-FREE FOOD: A PILOT STUDY. Rachel 
Kay1, Nicole Mauriello2  
1Clinic Nutrition, Seattle Children's Hospital, Seattle, WA; 2Cancer Care Unit, Seattle Children's Hospital, Seattle, WA  
 
Objective:  The majority of bakeries and restaurants serving people with celiac disease prepare both gluten-free and gluten 
containing foods and, therefore, this study aims to increase scientific knowledge about cross contamination of foods prepared 
these dual function kitchen spaces. Our research quantifies and describes contamination occurring on gluten free bread when 
exposed to airborne gluten-containing flour. Using air particle detection, a secondary analysis determines the large particle 
concentration at which gluten contamination of >20 part per million (ppm) occurs.  
 
Background/Significance:  Celiac disease affects about 1% of the global population. Following a gluten-free diet remains the 
only treatment for celiac disease. As such, cross contamination in the home and at restaurants is a serious concern for those 
with celiac disease. Trace contamination of gluten in the diet may contribute to refractory celiac disease even for those who 
believe they are following a gluten-free diet. This significantly alters the lifestyle and flexibility for so many suffering from this 
disease, as even the fear of gluten contamination contributes to decreased quality of life. Gluten free diet guides published by 
professional societies, hospitals, and advocacy organizations have suggested that airborne gluten containing flour poses a risk 
to those with celiac disease.  
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Methods:   Gluten-free bread was positioned at 1, 5, and 10 ft from a stand mixer that was used to aerosolize measured 
amounts (1 tablespoon, 0.5 cup, or 2 cups) of all purpose wheat flour over a 10 minute period. Air quality was measured at the 
start of aerosolization and for an additional 12 hours after. One bread slice at each distance was removed at 1, 3, 6, and 12 
hours after exposure to the environment. Samples were individually packaged and processed using R5 sandwich enzyme-linked 
immunosorbent assay.  
 
Results:  All samples (n=48) placed at 5 and 10 ft from the stand mixer had <20 ppm of gluten contamination, with 81.3% of 
samples having undetectable levels of gluten (<5 ppm). At 1 ft distance, 37.5% of samples exposed to 0.5 cup aerosolized flour 
and 100% of samples exposed to 2 cups aerosolized flour contained >20 ppm gluten. With small volume mixing (1 
tablespoon), gluten contamination was undetectable even at close distance to the mixer. Air quality returned to baseline levels 
rapidly within 17.5–41 minutes.  
 
Conclusions:  Gluten contamination >20 ppm was observed once large air particles exceeded 2900 per cubic foot. Distance 
from the source of flour was the most important factor for gluten cross-contact; duration of exposure to the environment was 
not significant. This study also forms a basis for further research to determine if there is a consistent large particle threshold at 
which contamination would be unavoidable, thus providing reliable air quality correlation that bakeries and restaurants could 
utilize. 
 
 
480     USING AN EHR-BASED TIME TRACKING TOOL TO INFORM PEDIATRIC GI CLINIC DIETITIAN 
STAFFING. Cassandra Walia1, Jennifer Crouse1, Gina Schwebke1, Heather Fortin1, Matthew Edwards1, Ashleigh Spitza1, 
Tara Turner1, Kyndal Hettich1, Elizabeth Polzin1, Mary Feuling1, Praveen Goday2, Amber Smith3  
1Childrens Wisconsin, Milwaukee, WI; 2Medical College of Wisconsin, Milwaukee, WI; 3UCSF Medical Center, San Francisco, 
CA  
 
Background: Registered Dietitian Nutritionists (RDNs) are an essential part of the multidisciplinary team providing outpatient 
gastroenterology (GI) care, particularly in pediatrics. There is no established amount of RDN effort dedicated to patient care 
activities from the literature, but studies have shown ranges from 65-85%. Furthermore, there are very little data to measure 
RDN productivity or evaluate appropriate RDN staffing, despite billing for nutrition care in the outpatient setting becoming 
increasingly prevalent. This study aims to determine appropriate staffing levels for pediatric RDNs working in outpatient GI 
care. 
 
Methods: Data was collected from an electronic health record (EHR)-based tool that allows for daily tracking of face-to-face 
and care coordination time for RDNs in the outpatient setting. The data illustrated changes in RDN patient volumes over time, 
RDN patient volumes by day of the week, and the amount of RDN time spent per patient. This information led to a number of 
solutions to improve RDN efficiencies and staffing models. 
 
Results: Our average total outpatient GI RDN visits per month increased by 132.7 patients over a 5-year period [mean (SD): 
292.6 (22.4) patients per month in 2015, 425.3 (47.1) patients per month in 2019]. These volume increases coincide with RDNs 
expanding to new clinic locations and the addition of new providers. On average, the outpatient GI RDN spent a total of 61.9 
(3.7) minutes per patient on patient care activities [mean (SD): 28.4 (2.1) minutes in face-to-face care, 33.5 (2.9) minutes in 
care coordination]. Only 46% of the outpatient GI RDN time spent on patient care was billable, face-to-face time. RDN 
volumes were evenly distributed Monday through Thursday (16.5-17.8 patients/day), but significantly lower on Friday (11.6 
patients/day). 
 
Conclusion: Our data supports the use of a flexible staffing model instead of a fixed staffing model. A flexible staffing model 
allows for adjustment of RDN staffing based on patient volumes, thereby maximizing RDN productivity. Utilizing this novel 
method of productivity tracking, we identified appropriate staffing levels at our institution. Each patient in the GI Clinic 
requires an average of 62 minutes in combined face-to-face and care coordination time. The data shows an average of 17.3 
patients requiring RDN support on Mondays, 16.5 on Tuesday, 16.6 on Wednesday, 17.8 on Thursday and 11.5 on Fridays.  
Using a benchmark of 75% of RDN time being productive time, the data supports a scheduling model of an RDN seeing 6 
patients/day and programmatic staffing of 3 RDNs Monday-Thursday, but only 2 RDNs on Friday. Using the EHR to capture 
RDN time is an efficient method that can be incorporated into any EHR build. This increases awareness of RDN productivity, 
determines if current staffing levels are appropriate, allows for nimble adjustments to staffing models, and supports future 
program growth. 
 
 
481     A SINGLE-CENTER QUALITY IMPROVEMENT-BASED INITIATIVE FOR THE DIAGNOSIS AND 
TREATMENT OF IRON DEFICIENCY AND IRON DEFICIENCY ANEMIA IN CHILDREN AND ADOLSESCENTS 
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WITH NEWLY DIAGNOSED INFLAMMATORY BOWEL DISEASE. Jennifer Smith1, Amanda Jacobson-Kelly2, Amy 
Donegan1, Brendan Boyle1, Ross Maltz1,3, Hilary Michel1, Jennifer Dotson1,4  
1Gastroenterology, Hepatology, and Nutrition, Nationwide Children's Hospital, Columbus, OH; 2Nationwide Children's 
Hospital Hematology Oncology & Blood and Marrow Transplant, Columbus, OH; 3Center of Microbial Pathogenesis, Abigail 
Wexner Research Institute at Nationwide Children's Hospital, Columbus, OH; 4Center for Innovation in Pediatric Practice, 
Abigail Wexner Research Institute at Nationwide Children's Hospital, Columbus, OH  
 
Background:  Iron deficiency anemia (IDA) is the most prevalent cause of anemia in IBD with up to 90% of children with 
Crohn’s Disease and 95% of children with ulcerative colitis found to be iron deficient at diagnosis. Despite this prevalence, 
iron deficiency (ID) remains undertreated in pediatric IBD with some studies describing only 60% of patients being treated. 
 
The Center for Pediatric and Adolescent Inflammatory Bowel Disease at Nationwide Children’s Hospital (NCH) cares for over 
700 patients with IBD, with over 120 newly diagnosed patients annually. Prior to 2019 there was no protocol for screening and 
treating newly diagnosed patients for ID/IDA at our center. Therefore, our team aimed to use quality improvement (QI) 
methods to develop and implement an anemia algorithm (care pathway) to increase screening and treatment of ID and IDA in 
newly diagnosed patients.  
 
Methods:  QI tools including 2 key driver diagrams (Figure 1. Screening for ID/IDA, Figure 2. Treatment of ID/IDA), control 
charts (Figures 3 and 4), Pareto charts, and auditing were used to aid in study design and implementation. A series of Plan-Do-
Study-Act (PDSA) cycles were conducted to improve implementation and sustainability. 
 
We developed a simple clinical pathway to screen for and treat ID and IDA (Figure 5). This tool was implemented within the 
Division of Gastroenterology, Hepatology, and Nutrition (GI) in May of 2019. Implementation strategies focused on medical 
provider education, an efficient reminder and auditing process, and electronic medical record (EMR) enhancements. 
Parameters for assessment and diagnosis of IDA were consistent with European Crohn’s and Colitis Organization (ECCO) 
2015 guidelines for iron screening. The study population includes all patients newly diagnosed with IBD at NCH from October 
2019 through February of 2021. 
 
Results:  Baseline: 220 patient records from newly diagnosed patients in 2017 and 2018 were reviewed with only 20% having 
iron studies completed within 60 days of diagnosis. Of the 43 patients who had iron studies and met criteria for ID or IDA only 
63% were treated within 2 weeks of diagnosis.  
 
Screening: After project implementation, screening for ID/IDA increased in 2019 from a baseline of approximately 25% to 
greater than 70%. From October 2019 to February 2021 there have been 154 patients diagnosed with IBD at NCH. Among 
these, 132/154 (86%) had complete anemia screening within 60 days from diagnosis. Using a Pareto chart we were able to 
review patients without a complete anemia bundle to use as a tool for ongoing education within the GI division. The most 
common reasons for incomplete IDA screening include, incomplete anemia bundle ordered (9/22 (41%)) and iron studies 
ordered >60 days (8/22 (36%)).  
 
Treatment: Treatment for ID/IDA within 2 weeks from lab result at NCH remains similar before and after project 
implementation with approximately 61% of patients being treated within 2 weeks of lab testing (72/118). We will continue to 
work to identify interventions which can improve treatment within 14 days. Twenty-seven (23%) had treatment initiated >14 
days, with an average time to treat as 28 days. Nineteen patients (16%) did not have treatment initiated during the study time 
period.  
 
Discussion:  Anemia is the most common extra intestinal manifestation of IBD yet commonly remains unrecognized and 
undertreated. Using QI methods, we were able to increase IDA screening within the first 60 days of diagnosis of IBD from a 
baseline of 20% to 85% as of February 2021. Difficulty in achieving appropriate treatment may be due to the need for lab 
interpretation by the provider. Continued education will need to be put into place to make certain proper review of anemia labs 
to ensure timely treatment. 
 
 
482*     PEDIATRIC PATIENTS WITH NON-RESPONSIVE CELIAC DISEASE ACHIEVE INTESTINAL HEALING 
AFTER FOLLOWING A MODIFIED VERSION OF THE GLUTEN CONTAMINATION ELIMINATION DIET. Kristen 
Calhoun1, M. Angie Almond3, Yi Zhou2, Anca Safta3  
1Pediatrics, Wake Forest University School of Medicine, Winston-Salem, NC; 2Pathology, Wake Forest Baptist Medical 
Center, Winston-Salem, NC; 3Pediatric Gastroenterology, Hepatology and Nutrition, Wake Forest Baptist Medical Center, 
Winston-Salem, NC  
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Currently, a gluten-free diet (GFD) is the only treatment for celiac disease (CeD). Most patients with CeD respond well to a 
GFD; however, a small percentage of patients with CeD remain non-responsive despite good adherence to a GFD. CeD 
patients are considered to be non-responsive if they have persistently abnormal serology, and/or abnormal duodenal biopsies, 
and/or are symptomatic despite following a gluten-free diet (GFD) for at least 12 months. Studies have suggested that patients 
with non-responsive celiac disease may be able to achieve intestinal healing by following a significantly more restricted GFD, 
known as the Gluten Contamination Elimination Diet (GCED) for a period of 3 months. This restricted diet eliminates all 
processed foods and all grains other than rice. Essentially, only fresh fruits, vegetables and meats along with some dairy items 
are allowed. Our non-responsive pediatric patients found the GCED very difficult to follow. We proposed that a modified (less 
strict) version of the GCED, known as the M-GCED, may be as effective in achieving intestinal healing in this subgroup. The 
patients following the M-GCED were allowed to have up to 3 servings daily of self-selected (processed) gluten-free food 
items, as well as being allowed to have frozen fruits, vegetables and meats. The same experienced celiac dietitian provided all 
of the individual diet education for each of the patients in this study. 
We conducted a retrospective cohort study of 17 pediatric patients (ages 3-20 years; mean of 11 yrs; 53% female) with non-
responsive celiac disease seen in our Gluten and Allergic Digestive Disorders (GLADD) Program clinic from 2014 - 2020. All 
data was extracted from the electronic medical records. These patients had adhered to a standard GFD for at least 12 months, 
had elevated serum tissue transglutaminase IgA (tTG-IgA >/= 4) and/or continued intestinal damage (biopsy with a Marsh 
score of >/=2).  Six patients followed the GCED for 3 months, and 11 patients followed the M-GCED for 3 months. In the 
GCED group, 5 of 6 patients had abnormal serology, and 4 of 6 patients had abnormal biopsies prior to starting the more 
restrictive GFD. In the M-GCED group, 6 of 11 patients had abnormal serology, and 8 of 11 patients had abnormal biopsies 
prior to starting the more restrictive GFD. After 3 months of following either the GCED or the M-GCED, an upper endoscopy 
with biopsies was obtained on each patient. All of the patients in both groups demonstrated histological improvement, with the 
exception of one patient who had documented diet non-adherence. This previously non-responsive cohort of pediatric CeD 
patients had either normal biopsies of Marsh 0-1 (n=11) or improved biopsies from Marsh 3A-C to Marsh 2 (n=5) after 
following either the GCED or M-GCED for 3 months. An experienced GI pathologist reviewed all the biopsies to ensure 
consistency. 
Our findings suggest that following the M-GCED for 3 months is as effective as following the more restrictive GCED for 3 
months in achieving intestinal healing in non-responsive pediatric CeD patients. 
 

 
 
 
483     OREGANO OIL AS AN ALTERNATIVE TREATMENT FOR SMALL INTESTINAL BACTERIAL 
OVERGROWTH IN A PEDIATRIC PATIENT WITH INTESTINAL FAILURE. A CASE REPORT. Phuong Huynh1, 
Rebecca Ratcliff2, Vivien Nguyen2  
1Clinical Nutrition, UCSF Benioff Children's Hospital Oakland, Oakland, CA; 2Gastroenterology, UCSF Benioff Children's 
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Hospital Oakland, Oakland, CA  
 
Small intestinal bacterial overgrowth (SIBO) is characterized by abdominal distention, bloating, gas formation, and diarrhea. If 
untreated, SIBO may lead to malabsorption and recently, implicated for malnutrition. The diagnostic criteria of SIBO is 
intestinal aspirate with the presence of >105 colony forming units/ml of colonic type microbes. Infants and children with 
intestinal failure are predisposed to SIBO in the setting of anatomical anomalies and gastrointestinal dysmotility. Patients with 
high risk for SIBO are empirically treated with antibiotic cycling. 
SIBO’s standard of treatment is 10-14 days of Rifaximin, and triple antibiotics may be needed for non-responders. 
 
Here, we report an alternative treatment of SIBO with oregano oil (Origanum valgare) in a 19-month old infant with intestinal 
failure related to gastroschisis and necrotizing enterocolitis. She had a surgical resection of the entire small bowel except for 45 
cm of the jejunum in continuity with the transverse colon. She is parenteral nutrition dependent with supplemental enteral 
nutrition and oral feedings. At 5 months of age, laboratory studies revealed increasing fecal calprotectin levels. A treatment of 
Rifaximin and Neomycin was started with appreciable improvement of fecal calprotectin levels. Unfortunately, diarrheal 
episodes increased with the ongoing antibiotic treatment. An alternative treatment of oregano oil was instituted at 1 ml daily 
per parental request. Rifaximin and Neomycin were discontinued. Repeat fecal calprotectin level after 1.5 months on oregano 
oil was normalized. Patient’s symptoms of diarrhea and abdominal distention resolved and she remained on oregano oil 1 ml 
daily. 
 
 
484     THE USE OF COLD ENFAMIL A.R. AS AN ALTERNATIVE FOR THICKENED FEEDS FOR INFANTS WITH 
DYSPHAGIA. Vanessa Kobza1, Trang Phan2  
1Clinical Nutrition, UCSF Benioff Children's Hospital Oakland, Oakland, CA; 2Pediatric Rehabilitation, UCSF Benioff 
Children's Hospital Oakland, Oakland, CA  
 
Background: There are limited thickening options available for infants requiring thickened feeds for dysphagia. Gelmix (carob 
bean gum) is currently the only thickener recommended for use in infants >42 weeks gestational age (GA). Gelmix is cost-
prohibitive for some families and carob bean gum may decrease the bioavailability of calcium, iron, and zinc in formula or 
breast milk. Enfamil A.R. is a milk-based infant formula thickened with added rice starch for the management of reflux and 
spit-up. The viscosity of Enfamil A.R. increases when refrigerated, therefore, may be an alternative for thickened feeds for 
formula-fed infants with dysphagia. 
 
Case presentations: Two infants admitted to the Neonatal Intensive Care Unit were given cold Enfamil A.R. mixed to 24 
calories per ounce (kcal/oz) for thickened feeds due to high risk for aspiration. The IDDSI flow test was used to confirm Level 
2 (mildly thick) consistency. Patient A was a term infant admitted at 8 days old for evaluation of oxygen desaturations with 
feeding. A video swallow study revealed frequent large and deep laryngeal penetrations with thin liquids. Swallows were more 
coordinated with mildly thick liquid and laryngeal penetrations were less, though still present likely due to fatigue. Cold 
Enfamil A.R. 24 kcal/oz was started for feedings at 12 days old. Oxygen desaturation episodes and noisy breathing with 
feedings resolved on thickened feedings. The family obtained Enfamil A.R. from the WIC Program and was trained to mix the 
formula using a 12-oz bottle for measuring water and a digital kitchen scale (0.01g) for measuring formula powder. After 
hospital discharge, parents reported batch mixing formula was easy and convenient. Parents stated the baby was occasionally 
gassy, otherwise, tolerating the formula and eating well. Patient B was a late preterm infant born at 35 6/7 weeks GA admitted 
for stridor and desaturations with feeding. Video swallow study confirmed silent aspiration with thin liquids. No aspiration was 
observed with mildly thick liquid. Patient B was started on cold Enfamil A.R. 24 kcal/oz at 38 2/7 weeks corrected GA. 
Feedings were well-tolerated without side effects. Parents were taught how to use a digital kitchen scale to weigh both the 
water and formula powder for accurate and reliable formula mixing at home. Parents reported no issues with formula 
preparation or feedings after discharge. Parents planned to transition to breast milk thickened with Gelmix once the baby was 
>42 weeks corrected GA. 
 
Conclusion: Cold Enfamil A.R. mixed to 24 calories per ounce meets the IDDSI standard for mildly thick consistency and 
may be used as a safe, easy, and potentially more affordable alternative for thickened formula feeds for infants with dysphagia. 
 
 
485     NUTRITION RELATED APPROACHES TO MANAGING INFANTS WITH GASTROESOPHAGEAL REFLUX 
DISEASE (GERD). Julie Buchholtz, Andrea Armellino  
Clinical Nutrition - Pediatrics, Mayo Foundation for Medical Education and Research, Rochester, MN  
 
Gastroesophageal reflux (GER) is a normal and frequent occurrence in infants and can take an emotional toll on their parents 
and care providers. GER can often lead to gastroesophageal reflux disease (GERD) at which time parents may seek the advice  
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of their primary care provider, gastroenterologist, pediatric dietitian, and/or the internet. Infants are likely to experience 
frequent regurgitation and episodic vomiting suspected of physiological GERD between the ages of 1 week to 6 months of age. 
2  Since infants can not verbalize pain and discomfort, symptoms that may be GER related include excessive crying, back 
arching, regurgitation, feeding refusal, and irritability. These symptoms can also occur in infants with underlying medical 
conditions such as prematurity, neurologic impairment, and/or pulmonary issues, and therefore can be confusing and should be 
investigated.1 The intent of this article is to provide a review of the available research, current recommendations, and an up-to-
date guide for the pediatric dietitian/practitioner in using non-pharmacologic methods to treat infant GER/ 
GERD, with emphasis on thickening feeds. Safe and appropriate use of thickeners can improve the infant feeding experience, 
prevent failure to gain weight, lessen the incidence of aversive feeding experiences and behaviors, prevent the insertion of a 
nasal feeding tube, and decrease parental stress associate with infants that struggle with GERD.  
 
Table 2: Related components of diet history in assessing infants with GER/GERD 1,9 

Feeding 
Behaviors GI Symptoms Diet Positioning Growth Environment 

Hunger 
queues or 
feeding 
refusal 

Regurgitation versus spit 
up versus projectile 

vomiting 

Known 
allergies/intolerances 

How is infant 
held Birth weight Psychosocial 

history 

Time it takes 
per feeding 

(pacing) 

Frequency/timing and 
volume of emesis 

Quality and supply of 
breast milk 

Where is 
infant fed Growth trajectory Second hand smoke 

exposure 

Time between 
feedings 

What does the emesis 
look like: color/curdled 

Specific formula - 
Special recipe 

 
Calorie concentration 

Movement 
after feeding 

Physical signs of 
malnutrition 

(undernutrition) 

Who are the care 
providers involved 

in feedings? 

Is infant a 
"happy 
spitter" 

Stooling pattern Additives to breast 
milk/formula 

feeding 
devices, 

bottle/nipple 
size 

    

 

 

Thickener Algorithm for GERD 
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AERODIGESTIVE/FEEDING AND SWALLOWING DISORDERS 
 
486     PROTON PUMP INHIBITOR USE AND INCIDENCE OF CLOSTRIDIOIDES DIFFICILE INFECTION IN 
PATIENTS WITH ESOPHAGEAL ATRESIA/TRACHEOESOPHAGEAL FISTULA (EA/TEF). Jefferson Tsai1, Julie 
Khlevner2, William Middlesworth3  
1Institute of Human Nutrition, Columbia University Vagelos College of Physicians and Surgeons, New York, NY; 2Pediatric 
Gastroenterology, Columbia University Vagelos College of Physicians and Surgeons, New York, NY; 3Pediatric Surgery, 
Columbia University Vagelos College of Physicians and Surgeons, New York, NY  
 
Introduction:  EA/TEF is a congenital malformation with an incidence of 1 in 2500 to 4000 births. Current NASPGHAN-
ESPGHAN consensus guidelines on management of gastrointestinal complications in children with EA/TEF recommend the 
use of proton pump inhibitors (PPIs) as first line therapy following surgical repair of EA/TEF for the first year of life given 
high prevalence of gastroesophageal reflux disease (GERD) and its associated complications. However, PPIs have been linked 
to an increased risk of respiratory and gastrointestinal infections, including Clostridioides difficile infection (CDI), and 
significant changes to the aerodigestive microbiota. The current incidence of CDI in children ages 1-17 years is 35.74 per 
100,000 persons (0.036%) as reported by the Centers for Disease Control and Prevention in 2018. Because of the possible 
adverse effect that PPIs can have on long-term health and gaps in knowledge regarding PPI use in EA/TEF patients past 12 
months of age, more research is needed to understand the overall pattern of PPI use, analyze the risk/benefit ratio of PPI 
therapy, clarify the role of PPIs in treating GER-related symptoms, and better define the role of pH monitoring and 
esophagogastroduodenoscopy (EGD) for routine monitoring of esophageal health. 
 
Objectives:  The goals of the study are: 1) to describe the overall pattern of PPI use in our cohort of EA/TEF patients, 2) to 
report our center’s adherence to the ESPGHAN-NASPGHAN guidelines, 3) to determine the prevalence of PPI use across 
different age groups, and 4) to report the incidence of CDI at our center. 
 
Methods:  We performed a retrospective chart review of 122 patients with EA/TEF followed in a comprehensive, 
interdisciplinary clinic at the New York-Presbyterian Morgan Stanley Children’s Hospital. Data on patient demographics, acid 
suppressive medication use, presence of CDI, 24-hour pH/impedance reflux monitoring and EGD (with histopathology) results 
were abstracted from the electronic health record. 92/122 patients with at least 2 follow-up appointments were included in the 
final analysis. Patients with incomplete information on acid suppressive medication use or incomplete follow-up data were 
excluded, as were those who underwent colonic interposition and gastric transposition. 
 
Results:  92 patients (45M/47F, median age 7 years) with EA/TEF were included in the final analysis. 
Adherence to ESPGHAN-NASPGHAN guidelines: At least one visit was recorded for 79/92 patients during the first year of life. 
Of those, 78 infants were on PPI therapy; 98.7% adherence. 
Snapshot of PPI use: At the time of data analysis, 66/92 patients (71.7%, 30M/36F, median age 7 years) were on PPI therapy. 
Of the 66 patients, 47 had symptoms consistent with GERD. Even outside of infancy, the majority of the patients remained on 
PPI (54.8-85%) (Table 1). 26 (15M/11F, median age 8 years) of 92 patients in our cohort are currently off PPI therapy; PPI use 
was discontinued in 20 of the 26 (76.9%) as a result of EGD and/or 24-hour pH/impedance results that demonstrated no 
evidence of reflux. The remaining 6 patients stopped medication against medical advice. 
Incidence of CDI: 3/92 patients developed CDI at some point in their course, all CDI occurred on PPI therapy (cumulative 
incidence of 3.3% in our cohort). 
 
Conclusions:  At our center, 98.7% of infants were treated with PPI in close adherence with the ESPGHAN/NASPGHAN 
EA/TEF guidelines. The overall prevalence of PPI use in our EA/TEF patients is 71.7% with high prevalence even beyond 
infancy. Our use of PPI is driven by diagnostic surveillance testing. 28.3% of the patients are currently not on PPI therapy. 
Therapy was discontinued as a result of EGD or 24-hour pH/impedance results that were negative for reflux. While the 
incidence of CDI is higher than that of an age-matched population, patients with EA/TEF often have comorbid conditions that 
require antibiotic therapy and are hence likely at higher risk of CDI. To our knowledge, this is the first study reporting the 
incidence of CDI in EA/TEF patients. Due to the medical complexity of these children and frequent use of antibiotics, it is 
impossible to attribute the increased rate of CDI to PPI use alone. 
 

JPGN 73, Supplement 1, November 2021 S351

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 
488     ESOPHAGEAL ATRESIA PATIENTS ARE AT RISK FOR LOW BONE MINERAL DENSITY. Osama Baghdadi1, 
Jessica Yasuda1, Peter Ngo1, Benjamin Zendejas2, Thomas Hamilton2, Michael Manfredi1  
1Pediatric Gastroenterology, Boston Children’s Hospital, Newton, MA; 2Surgery, Boston Children's Hospital, Boston, MA  
 
Background:    Bone turnover has a complex pathophysiology. There are many risk factors that may alter bone turnover and 
ultimately lead to an abnormal bone mineral density (BMD). Risk factors include prematurity, hypermetabolic state, 
malnutrition, medications and chronic disease. Patients with esophageal atresia (EA) may carry multiple risk factors that can 
affect their BMD during their growth period. To date, there are no studies that assessed bone health in patients with EA. Our 
aim was to investigate bone mineralization in children with EA and assess for risk factors that may predispose to an abnormal 
BMD. 
 
Methods: We performed a retrospective review from January 2000 to May 2021 of EA patients who underwent a BMD 
assessment using dual–energy X-ray absorptiometry (DXA) in our center. Descriptive statistics were reported as median with 
[Interquartile of 25% and 75%]. Patient were divided in 2 groups based on their total BMD Z-score. An abnormal BMD z-
score was defined as a score of -2.0 or higher. An Abnormal vitamin D level was defined as <30ng/ml. Body mass index (BMI) 
was calculated by dividing weight, in kilograms, by the square of the patient’s height in meters. All anthropometric 
measurments were presented in Z-scores. 
 
Results: Sixteen patients (69% female) with EA had a DXA performed. Half of the EA patients had an abnormal BMD on their 
DXA assessment with a median z-score of -2.14 (-2.9, -1.85). The median age at the time of DXA assessment was 7.5 years 
[IQR 7,10]. In contrast to EA patients with normal BMD results, patients with abnormal BMD results had a median BMI Z-
score of -0.78 (-1.17, -0.415) compared to 0.435 (0.05, 1.6) (See table 1 for details). Three patients (37.5%) had history of 
growth problems early in life such as small of gestational age or Intrauterine growth restriction. The group also had a higher 
number of anesthetic procedures 15.5 procedure (13.7, 22.5) and longer exposure to protono pump inhibitor (PPI) therapy 3.5 
years (2.7, 4.3). Having said that, both groups had similar biochemical markers including vitamin D. Half of each group had a 
normal therapeutic vitamin D level. None of the patients had thyroid disorders or chronic kidney disease. Of the patients who 
had history of cardiac disease, none required long term cardiac management. There were no recorded bone fractures in both 
groups. 
 
Conclusion:   Based on this pilot descriptive data, patients with EA may be at increased risk for abnormal bone mineralization 
and may benefit from bone health surveillance throughout childhood. This is the first study to report abnormal bone mineral 
density in children with EA. These findings are possibly attributed to multiple risk factors including nutritional deficiencies, 
frequent anesthetic procedures, and chronic PPI exposure. Further statistical analysis is currently underway to explore the 
significance of these risks. Moreover, prospective studies are underway to further investigate these findings. 
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Table 1: Patient characteristics. (BMD: Bone mineral density, BMI: Body mass index, PPI: Proton pump inhibitor, EA: 
Esophageal atresia, Ca: Calsium, PO4: Phosphorus) 
*Including intrauterine growth restriction, small for gestational age 
 
 
491     DETERMINING THE QUALITY OF SMARTPHONE APPLICATIONS FOR GASTROESOPHAGEAL REFLUX 
DISEASE – A SYSTEMATIC APPLICATION REVIEW. Michelle Gould1,2, Chantelle Lin3, Catharine Walsh1,2  
1Department of Pediatrics, University of Toronto, Thornhill, ON, Canada; 2Division of Gastroenterology, Hepatology and 
Nutrition, The Hospital for Sick Children, Toronto, ON, Canada; 3University of Toronto, Toronto, ON, Canada  
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Background: Gastroesophageal reflux disease (GERD) has a prevalence of ~20% in North America. Numerous smartphone 
applications aimed at providing education about GERD and tracking GERD-related symptoms exist. These have been 
downloaded more than 100,000 times yet no systematic assessment of their quality has been completed. 
 
Objective: To determine the availability, functionality, and quality of patient-directed smartphone applications for GERD. 
 
Methods: A systematic electronic search using keywords, including "gastroesophageal reflux disease," "GERD," "heartburn," 
"indigestion" and "spit up," was conducted in November 2020 across the Apple App Store and Google Play Store. Two 
independent reviewers performed application screening and eligibility assessment. Included applications were graded by both 
reviewers using the validated Mobile Application Rating Scale (MARS) which encompasses four sub-scores (engagement, 
functionality, aesthetics and information) as well as an overall App Quality Mean Score. Each component of the MARS is 
rated on a 5-point scale, with 5 representing the best score and 3 denoting the cut-off for an acceptable application. Means, 
standard deviations and inter-rater reliability were calculated for each score. 
 
Results: The initial search identified 4867 unique applications of which forty-six met inclusion criteria (App Store = 5, Google 
Play = 37, Both = 4) (Figure 1). Of these, 14 applications had been downloaded more than 1,000 times each, with 2 
applications having been downloaded more than 10,000 times. The overall App Quality Mean Score was 3.02±0.40. 
Applications scored highest for aesthetics and functionality and lowest for information and engagement (Table 2). Symptom 
tracking applications were of significantly higher quality than education-focused applications (3.59 versus 2.88, p<0.001). 
There was no significant correlation between graded quality and either App Store rating or number of downloads. Only one 
application, My GiHealth GI Symptom Tracker received a score ≥4/5 (good or excellent), with a score of 4.09. 
 
Conclusions: While numerous smartphone applications exist for GERD, their quality is variable, and applications aimed at 
patient education are particularly of low quality. Application quality was not correlated with metrics patients may consider 
when deciding which applications to use, such as overall number of downloads or App Store ratings. 
 
Significance: The results of this study can be used by healthcare providers and patients to identify applications of higher 
quality targeting GERD. However, the majority of applications were of poor quality, highlighting the importance of involving 
medical experts in the developmental stage of health-related applications to ensure they provide evidence-informed GERD 
patient education. Finally, this study provides objective information for researchers to help guide selection of high-quality 
GERD tracking applications for use in future projects. 
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492     USE OF THICKENER IN THE NICU: AN OBSERVATIONAL STUDY ON CHARACTERISTICS AND 
OUTCOMES OF NEONATES EXPOSED TO CAROB BEAN AND FOOD-BASED THICEKENER. Sara Coomes, Anna 
Ermarth  
Pediatrics, University of Utah Health, Salt Lake City, UT  
 
Background: Infants admitted to the neonatal intensive care unit (NICU) often have feeding dysfunction as an association, 
whether due to prematurity or comorbidities that preclude easy attainment of feeding skills. Natural food-based thickeners have 
become more common in treating dysphagia and supporting feeding development, but there is limited evidence on the 
outcomes of neonates placed on thickener upon discharge, and unclear evidence for harm. 
 
Methods: A retrospective data review and analysis was performed on infants in a quaternary NICU. Variables and outcomes 
were reviewed during admission, at discharge and through 6 months after discharge. Patients were identified as those exposed 
to gum-based and food-based thickener prior to discharge. Patients were individualized with feeding therapies, and if there was 
no success in increased oral intake by non-thickener tactics (e.g. positioning, nipple size or filling adjustments), either pureed 
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bananas or carob bean gum thickeners were used to obtain appropriate thickening. Recipes for thickeners were standardized 
based on International Dysphagia Diet Standardization Initiative (IDDSI) guidelines. Bananas were mixed with formula or 
breastmilk for babies under 6 lbs and less than 42 weeks post-menstrual age (PMA). Data was collected and analyzed. 
 
Results: Between 2014-2020, 108 patients were exposed to carob gum (known as Gelmix® brand) and/or pureed bananas as a 
thickener in a regional level IV NICU, with 49% using only carob bean (GM) thickener, 39% using bananas then carob gum 
(B+GM), and 12% only exposed to bananas (B). Length of stay between groups was similar, while median PMA at discharge 
tended to be younger in the B and B+GM gum group compared to GM only group. The B only group was also younger with 
median PMA when first exposed to a thickener. Modified barium swallow studies were uniformly performed before discharge 
above 85% in all 3 groups. There were no differences in hospitalizations or ER visits among the GM or B+GM groups which 
were the largest two, and the incidence of bowel injury or necrotizing enterocolitis (NEC) after exposure to thickener occurred 
in 3 patients, all of whom had previous episodes of NEC or bowel surgery. 
 
Conclusions: We report patient characteristics and outcomes for NICU infants who were exposed to food-based or gum-based 
thickener during their NICU stay as well as post-discharge outcomes as well. Patients who used banana puree as thickener 
tended to be younger PMA at first exposure and at discharge but did not have a reduced LOS or increased PO intake at 
discharge; this was most likely due to inability to use commercial carob gum thickener under 42-week PMA. Adverse events 
due to thickener did not seem to differ among groups, and it is difficult to know if thickener is a catalyst for bowel injury or 
associated with comorbidities that could also cause these outcomes. More research and larger cohorts of patients are needed to 
further understand risks of these thickeners in the neonate. 
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DIVERSITY, EQUITY AND INCLUSION AND/OR HEALTH DISPARITIES/EQUITY 
 
493     HEALTH CARE ACCESS BEHAVIORS IN RESPONSE TO THE COVID-19 PANDEMIC AND AFFECT ON 
HOSPITAL ACUITY. Charlotte Larson, Mikelle Bassett, Sylvia Doan, Anna Hunter, Gillian Lam, Amanda Lee, Kristina 
Leinwand, Linda Muir, Ramya Ramraj, Kimberly Trieschmann, Dong Xi, Henry Lin  
Pediatrics, Oregon University System, Portland, OR  
 
Introduction:  One of the major impacts of the COVID-19 pandemic on healthcare has been the increased utilization of 
technology. When face-to-face visits pose a public health concern, providers across various specialties have become 
increasingly reliant on virtual visits, phone calls, and MyChart messages to provide care. With this shift in healthcare delivery, 
an analysis of the impact on healthcare is needed. The objective of this study is to determine how increasing telemedicine 
utilization affects the care provided to pediatric gastroenterology patients with a focus on inpatient acuity and the care methods 
prior to admission. 
 
Methods:  A retrospective chart review of patients admitted under the care of the pediatric gastroenterology team at 
Doernbecher Children’s Hospital was performed for April – June 2019, 2020, and 2021. Length of stay and requirement of 
intensive care (PICU) admission were used as measures of inpatient acuity with secondary outcomes being the number of clinic 
visits, telephone calls, and MyChart messages in the 3 months preceding admission. Descriptive statistics were used for 
demographic data and T-tests were used for continuous variables and Fischer’s Exact test for binary variables. 
 
Results:  The average length of stay per patient was 4.14 days in 2019 compared to 3.88 days in 2021, which was not 
significantly different (Table 1). There was no significant difference in the percentage of patients admitted to the PICU. In 
2021, 70.6% of admitted patients were seen in the GI clinic in the 3 months prior to admission with an average of 2.67 visits 
per patient compared to 42.9% in 2019 (p-value 0.04) with an average of 1.33 visits per patient. 67.6% of patients called the 
provider in the 3 months prior to admission in 2021 with an average of 3.57 calls per patients compared to 35.7% in 2019 (p-
value 0.02) with an average of 3.8 calls per patient. In 2021, 50% of patients used MyChart with an average of 6.53 messages, 
compared to 31.4% with an average of 2.67 messages in 2019 (p-value 0.03). 
 
Discussion:  With the transition to the telemedicine platform in response to the COVID-19 pandemic, a potential concern was 
that providers would not be able to provide as effective of medical care. Thereby, patients might end up being sicker at the time 
of hospital admission. Notably, inpatient acuity as measured by length of stay or PICU admissions did not significantly change 
between 2019, 2020, and 2021. This observation suggests that despite potential limitations of the telemedicine platform, such 
as communication challenges or an in ability to conduct a live physical exam, patients and providers have been able to adjust 
and effectively share their medical concerns. 
 
Since the introduction of the telemedicine platform, patient healthcare seeking behaviors have changed as there have been a 
significant increase percentage of admitted patients utilizing virtual visits, telephone calls, and MyChart messages prior to 
admission. In addition, for patients using these methods of communication, there was a noticeable increase in the frequency of 
use of both virtual visits and MyChart messages, suggesting that patients may becoming more comfortable and potentially 
reliant on these communication methods. As this increase in utilization has not decreased length of hospitalization, it is 
possible that telemedicine has lowered the barrier to contacting providers, thus changing patient healthcare access behaviors. 
 
Limitations to this study include small sample size and the generalizability of this study as this is a single center study. 
 
Conclusion:  The COVID-19 pandemic has forced providers to shift how they deliver care, with increased reliance on remote 
methods such as virtual visits, phone calls, and MyChart messages. We expected that limitations to in person care would mean 
that pediatric GI patients would be coming to the hospital sicker than before the pandemic. What was found instead was that 
adaptations were made to provide care virtually with an increase in non-in-person clinical contact while there was no change in 
length of inpatient stay. Future analysis will focus on longer term data and seek to determine if there are any differences in 
acuity based on diagnosis. 
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494     PHYSICIAN WORKLOAD AND PRACTICE MANAGEMENT IN PEDIATRIC GASTROENTEROLOGY. 
Kimberley Chien3, Charlene Thomas3, Victoria Cooley3, Toba Weinstein4, Karen Murray5, Linda Muir7, Christopher Hayes9, 
Benjamin Gold8, Linda Gerber3, Gitit Tomer6, Cary Sauer1,2  
1Pediatrics, Emory University, Atlanta, GA; 2Children's Healthcare of Atlanta Inc, Atlanta, GA; 3Pediatric Gastroenterology, 
Weill Cornell Medicine, New York, NY; 4Pediatric Gastroenterology, Northwell Health, New Hyde Park, NY; 5Pediatrics, 
Cleveland Clinic, Cleveland, OH; 6Gastroenterology, The Children's Hospital at Montefiore General Pediatrics, Bronx, NY; 
7Oregon Health & Science University, Portland, OR; 8GI Care for Kids, Atlanta, GA; 9Bon Secours Richmond Health System, 
Richmond, VA  
 
Background: The landscape of medicine has changed in the last few decades where a physician’s clinical activities and their 
value has become measurable. The North American Society of Pediatric Gastroenterology, Hepatology and Nutrition 
(NASPGHAN) sought to understand how individuals and leaders in pediatric gastroenterology practices organize their daily 
work and manage clinical duties. This study aims to evaluate the workload of pediatric gastroenterologists and the management 
expectations placed upon them. 
 
Methods: A provider survey comprised of 35 items was sent to NASPGHAN members. A director survey comprised of 19 
itemds was distributed to NASPGHAN members who identified themselves as clinical directors or division directors. 
Participation for this survey was voluntary and confidential. 
 
Results: Of provider surveys, 68.11% of respondents reported working more than 50 hours per week. A majority of practices 
schedule 7 (29.6%) or 8 (33.3%) clinical half-days per week including clinic and endoscopy for a full-time clinician. The 
median RVU target for practices was 4000-4500 RVUs although most practices only a proportion of providers meet that goal. 
For RVU goals, over 40% of practices suggested that less than half of providers actually meet RVU goals. Only 3.7% of 
practices offered weekend clinics but 22.2% of practices offered evening clinics. 
Support structures varied amongst programs. Nursing FTE ratio was 0.92 for every clinical FTE (APP and Physician) 
suggesting approximately one nurse for every cFTE. Dietitian FTE ratio was 0.44 for every clinical FTE (APP and Physician) 
suggesting approximately 1 dietitian for every 2.5 cFTEs. Psychologist FTE was more variable with a median of one 
psychologist for every 5 cFTE. Social worker FTE was also widely variable with one social worker for approximately every 9 
cFTE. 
Regarding compensation strategies, 49.7% were salaried with bonus based on billing or director decision, 36% were salaried 
with no incentive pay, 7.35% were salaried with a portion at risk if target was not met, and 6.86% followed an incentive pay 
strategy based on billing. Most bonus values were less than 10% of salary with 88.8% of bonuses less than ten percent of salary 
including 44.4% with a bonus less than 2.5 percent of salary. 
Using practices with ten or more physicians, most described dedicated FTE to division directors, clinical directors, and IBD 
directors (Table 3). All programs regardless of size had dedicated training program director FTE if they had a fellowship 
program. 
 
Conclusions: Pediatric gastroenterology practices, academic and private, across the country have a variety of clinical duty and 
staffing structures. Most providers work more than 50 hours per week, and full-time clinicians are expected to perform 7-8 half 
days of clinical care per week. While RVU targets are variable, most do not meet the 4000-4500 wRVU goals. Most practices 
include salary with a bonus structure. Support staff including nursing, dietitians, psychologists and social workers are variable. 
Physician directorship FTE is also variable. 
 

JPGN 73, Supplement 1, November 2021 S358

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 

 
495     SINGLE-CENTER RETROSPECTIVE REVIEW OF THE PRESENTATION AND INITIAL CARE OF 
ESOPHAGEAL BUTTON BATTERY IMPACTIONS 2007-2020. Elizabeth Sinclair1,5, Maneesha Agarwal2, Matthew 
Santore3, Cary Sauer1,5, Erica Riedesel4  
1Pediatrics, Emory University School of Medicine, Atlanta, GA; 2Emergency Medicine, Emory University School of Medicine, 
Atlanta, GA; 3Surgery, Emory University School of Medicine, Atlanta, GA; 4Radiology, Emory University School of Medicine, 
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Atlanta, GA; 5Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Healthcare of Atlanta Inc, Atlanta, GA  
 
Objective: To characterize the patient population and initial presentation and care of esophageal button battery ingestion and 
provide descriptive data including factors affecting accurate diagnosis, duration of battery exposure, and battery removal. 
 
Methods: Retrospective cohort study from 2007-2020 at a single center, large volume, urban academic pediatric hospital 
system. Included participants were children age 6 months-18 years who underwent removal of an esophageal button battery 
impaction at our institution. 
 
Results: Our cohort was comprised of 63 patients; ages ranged from 7-87 months with a median of 27 months. Median button 
battery size was 2.12 cm with 59% lodged in the proximal esophagus. A prolonged impaction, greater than 12 hours, occurred 
in 46% of patients. Chi-squared analysis demonstrated that lack of caregiver suspicion of ingestion was associated with 
prolonged impaction (χ2=26.3544); p<0.0001). Misdiagnosis of button battery ingestion occurred in 10% of cases. The 
majority of patients, 87%, required transfer from a referring facility with a median total distance of 37 miles (range 1.4-160 
miles) from home to facility where battery was removed (Table 1 & Figure 1). 
 
Conclusion and Relevance: This study describes the initial presentation and care of a large cohort of pediatric esophageal 
button battery ingestion. It emphasizes the continued need for primary prevention, prompt identification, and removal of these 
batteries. There are many challenges in caring for these patients involving multiple pediatric disciplines and guidelines 
encompassing a multi-disciplinary approach would be beneficial. 
 
Transfer and Transport Characteristics 
 

Variable (N)   N (%) 
Required Transfer? (63) Yes 55 (87) 

  No 8 (13) 
Ground Transport (55)   54 (98) 

Air Transport   1 (2) 
      

Referral Type (55)     
PCP   5 (9) 

Urgent Care   4 (7) 
Emergency Department   46 (84) 

Distance to Removal Site   Median (Min, Max) 
Home to Referring (miles) (54*)   11.2 (2, 50) 

Referring to Removal (54**)   30.3 (5.9, 113.5) 
Total Distance (61***)   37 (1.4, 160.2) 

 
: *Eight patients did not go to a referring hospital and one patient’s home address was not available. **One patient traveled via 
air transport and was excluded. ***Patient without home address and patient with air travel excluded. 
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496     CHANGES IN CLINICAL OF PEDIATRIC PATIENTS WITH ESOPHAGEAL BUTTON BATTERY 
IMPACTION: PRE AND POST GUIDELINES. Elizabeth Sinclair3,2, Matthew Santore5,4,2, Maneesha Agarwal6,2, Jamie 
Kitzman7,8,2, Cary Sauer1,2, Erica Riedesel9,10,2  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Emory University, Decatur, GA; 2Pediatrics, Emory University 
School of Medicine, Atlanta, GA; 3Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Healthcare of Atlanta 
Inc, Atlanta, GA; 4Surgery, Emory University School of Medicine, Atlanta, GA; 5Pediatric Surgery, Children's Healthcare of 
Atlanta Inc, Atlanta, GA; 6Pediatric Emergency Medicine, Children's Healthcare of Atlanta Inc, Atlanta, GA; 7Pediatric 
Anesthesiology, Children's Healthcare of Atlanta Inc, Atlanta, GA; 8Anesthesiology, Emory University School of Medicine, 
Atlanta, GA; 9Pediatric Radiology, Children's Healthcare of Atlanta Inc, Atlanta, GA; 10Radiology, Emory University School of 
Medicine, Atlanta, GA  
 
Background/Objectives: Esophageal Button battery impactions (BBI) in children pose a significant danger to children. 
Although there are expert opinion guidelines to help manage this population (Figure 1), few studies detail the impact of 
guidelines on the clinical care of these patients. With this study, we aimed to describe the care of these patients prior to and 
following adoption of guidelines at a single center. 
 
Methods: Retrospective cohort study of patients with esophageal BBI at a single center, large volume, urban academic 
pediatric hospital system (2007-2017) and following adoption (2018-2020) prior to adoption of 2015 NASPGHAN and 2016 
National Capital Poison Center guidelines. 
 
Results: Our cohort was comprised of 31 patients prior to adoption and 32 patients following adoption of guidelines. Patient 
characteristics did not differ between groups. After 2018, significantly more patients received acetic acid irrigation, initial 
cross-sectional imaging, and serial cross-sectional imaging. There was also an increase in ICU stays, number of intubations and 
hospital length of stay (Table 2). There was no difference in patient outcomes. 
 
Conclusion: This study describes a large cohort of pediatric esophageal BBI prior to and following adoption of guidelines. 
Findings detail increased adherence to guidelines resulting in more cross-sectional imaging which led to ICU stays, and longer 
length of stays. This study emphasizes the need for multi-disciplinary guidelines as well as further multi-institutional study. 
Inpatient Care of Patients with Esophageal BBI 

Button Battery Removal 
    2007-2018 (N=31) (N%) 2018-2020 (N=32) (N%) P-value 

Underwent Any Rinse   5 (16.1) 12 (37.5)   
Acetic Acid   0 6 (18.8) 0.045 

Imaging 

Initial MRI/CT 
Yes 9 (29.0) 28 (87.5) <0.001 
No 22 (71.0) 4 (12.5)   
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Serial MRI/CT 
Yes 1 (3.2) 25 (78.1) <0.001 
No 30 (96.8) 7 (21.9)   

Hospitalization 
Hospitalized N(%) Yes 31 (100) 32 (100)   

Median LOS (days) (min,max)   4 (0,22) 11(0,20)   
  

ICU Stay N(%) Yes 11 (35.5) 24 (75.0) 0.002 
Median ICU LOS (days (min,max)   6 (1,17) 6 (1,13)   

  
Median Initial Anethesia exposure (min,max)   1 (1,4) 2 (1,5) 0.002 

Median anethesisa exposures due to BBI (min, max)   1 (1,8) 3 (1,8)   
Intubated >24hrs N(%) Yes 9 (29.0) 14 (43.8)   

Median Intubation Duration (days) (min,max)   1 (1,8) 2 (1,8)   

LOS = Length of stay, ICU = Intensive Care Unit, BBI = Button Battery impaction 

 

 

 
497     PEDIATRIC GASTROENTEROLOGY TELEHEALTH DURING THE COVID-19 PUBLIC HEALTH 
EMERGENCY: ACCESS TO CARE, SOCIOECONOMIC DISPARITIES AND GEO-MAPPING. Wesley Judy7, Edward 
Mougey2, Rajitha Venkatesh3,4, Elizabeth Berg5, Alex Koster2, Kristin Maiden2, Gao Zhongcui2, James Franciosi1,6  
1Division of Gastroenterology, Nemours Children's Hospital, Orlando, FL; 2The Nemours Foundation, Jacksonville, FL; 
3Nationwide Children's Hospital, Columbus, OH; 4The Ohio State University, Columbus, OH; 5Columbia University, New 
York, NY; 6UCF COM, Orlando, FL; 7Pediatrics, Nemours Children's Hospital, Orlando, FL  
Background: The COVID-19 public health emergency (PHE) caused pediatric gastroenterologists to rapidly adapt and greatly 
expand telehealth (TH) clinical care. 
 
Objectives: This study assessed pediatric gastroenterology TH access to care, socioeconomic disparities, and geo-mapping. 
 
Methods: A large retrospective cohort study involving distinct patient encounters (DPE) of pediatric gastroenterology patients 
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within Nemours Children’s Health Care System (NCHCS): Delaware Valley (DV) and Central Florida (CF). We examined two 
socioeconomically and geographically unique populations in 2019-20 comparing TH visits to in-person (IP) visits with the 
shared AmWell TH platform and Epic Electronic Medical Record. We used U.S. Census block group data (600 to 3,000 people 
per unit) in conjunction with the American Community Survey socioeconomic status indicators. Geo-mapping from individual 
patients’ street addresses was performed. Confounding variables of sex, age, race and ethnicity, income, insurance, and 
interpreter service were used to calculate adjusted odds ratios (aOR). 
 
Results: In DV, there were 16 TH visits in 2019 compared to 2,320 TH visits in 2020, comprising 27.1% of the total 8,561 
distinct 2020 visits. In CF, there were 65 TH visits in 2019 compared to 2,414 TH visits in 2020, comprising 33.7% of the total 
7170 distinct 2020 visits. 
 
In DV, Asians (aOR[95% CI], 4.25 [1.73,10.41], p<0.05 ) and whites (aOR[95% CI], 1.5 [1.12,2.01], p<0.05) were more likely 
to utilize TH than IP-visits. In contrast, blacks (aOR[95% CI], 1.61 [1.11,2.33], p<0.05) and Hispanics (aOR[95% CI], 2.27 
[1.27,4.0], p<0.001) were more likely to utilize IP-visits than TH. In CF, Asians (aOR[95% CI], 3.22 [0.59,17.7], p=0.178), 
whites (aOR[95% CI], 0.99 [0.75,1.31], p=0.96), blacks (aOR[95% CI], 0.78 [0.50,1.21], p=0.267), and Hispanics (aOR[95% 
CI], 1.14 [0.81,1.59], p=0.46) had no difference in using either TH or IP-visits. 
 
In DV, patients insured by Medicaid (aOR[95% CI], 1.18 [1.04,1.33], p<0.01) and patient families with interpreter service 
needed (aOR[95% CI], 2.44 [1.69,3.57], p<0.001) were more likely to utilize IP-visits than TH. In CF, patients insured by 
Medicaid (aOR[95% CI], 1.02 [0.90,1.15], p=0.76) had no difference in using either TH or IP-visits; however, patient families 
with interpreter service needed (aOR[95% CI], 1.37 [1.11,1.69], p<0.005) were more likely to have IP-visit than TH. 
 
In DV, census block group data from patients’ residing in households with a single female led household (aOR[95% CI], 1.92 
[1.10, 3.33] p<0.05) and high school diploma (aOR[95% CI], 3.23 [1.96,5.55], p<0.001) were more likely to use IP-visits than 
TH. In contrast in DV, patients’ residing in households with a Bachelor’s degree or higher level of education (aOR[95% CI], 
3.99 [2.33,6.83], p<0.001) or an income in past 12 months at or greater than $100,000 dollars (aOR[95% CI], 1.75 [1.30,2.37], 
p<0.01) were more likely to use TH than IP-visits. In CF, census block group data from patients’ residing in households with a 
single female led household (aOR[95% CI], 0.78 [042,1.47], p=0.44), high school diploma (aOR[95% CI], 0.92 [0.47,1.81], 
p=0.82) patients’ residing in households with a Bachelor’s degree or higher level of education (aOR[95% CI], 1.32 [0.88,1.98], 
p=0.18) or an income in past 12 months at or greater than $100,000 dollars (aOR[95% CI],1.29 [0.85,1.96], p=0.23) had no 
difference in using either TH or IP-visits. 
 
Geographic analysis of DV (Figure 1) and CF showed a similar patient distribution of IP 2019 to TH 2020. 
 
Conclusion: Significant racial, ethnic, and socioeconomic disparities were present in our DV cohort but were only significant 
for language barriers in our CF cohort after correcting for confounding variables. As TH continues to evolve, further 
investigations should help to improve access to care, address socioeconomic disparities, and assess clinical outcomes of TH. 
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500     TROUBLING TOYS: PATIENT CHARACTERISTICS AND OUTCOMES OF MAGNET INGESTIONS IN 
CHILDREN PRESENTING TO THE EMERGENCY DEPARTMENT OF A LARGE, URBAN CHILDREN'S 
HOSPITAL. Eliana Shaul1, Atu Agawu1,2, Katherine Umhoefer3, Phoebe Wood1, Petar Mamula1,4  
1Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Center for 
Pediatric Clinical Effectiveness, The Children's Hospital of Philadelphia Research Institute, Philadelphia, PA; 3Children's 
Hospital of Philadelphia Pediatrics Residency Program, Philadelphia, PA; 4Pediatrics, University of Pennsylvania Perelman 
School of Medicine, Philadelphia, PA  
 
Background: Ingestion of multiple high-powered magnets poses a unique health hazard as the magnets can attract each other 
across the intestinal wall. This can lead to complications such as perforation, fistula formation, or obstruction. Due to an 
increase in reports of high-powered magnet ingestions with serious complications, the U.S. Consumer Product Safety 
Commission banned small-sized high-powered magnets from the market in 2012. However, in 2016 the U.S. Court of Appeals 
overturned this ban. Subsequently magnet ingestion calls to poison control centers have dramatically increased. 
 
Aims: To describe patient characteristics, clinical management and outcomes of magnet ingestions at our institution over a 12-
year period. To determine the association between deregulation of high-powered metal magnets and frequency of magnet 
ingestions. 
 
Methods: This was a retrospective cohort study of children presenting to the emergency department and/or admitted to a large 
tertiary care children’s hospital over a 12-year period (2008 – 2020). We categorized 3 different time eras: 1) pre-ban (2008 – 
2012) 2) intra-ban (2013 – 2016) and 3) post-ban (2017 – 2020). Using the institution’s electronic medical record, we collected 
patient demographics, past medical history, encounter characteristics, and magnet ingestion characteristics. We summarized 
outcomes with distribution appropriate measures of central tendency. Using the data, we generate annual counts of magnet 
ingestions. To evaluate for a significant difference between the eras we used a one-way analysis of variance (ANOVA) using 
the average annual encounter frequency as the outcome of interest. Our pre-specified α was 0.05. 
 
Results: A total of 168 children were included in the study. Subjects were mostly male (59.3%), and white (68%). Between the 
pre-ban (n = 41) and intra-ban (n = 36) eras the number of encounters decreased by 12%. However, there was a 153% increase 
in the number of encounters between the intra-ban and the post-ban eras (n = 91). The average annual number of encounters for 
magnet ingestions rose from 8.2 in the pre-ban era to 9.3 in the intra-ban era to 22.5 in the post-ban era. There was a 
statistically significant difference in the annual number of magnet ingestions in the post-ban era compared with both the intra-
ban era (p = 0.03), and pre-ban eras (p = 0.02). Among symptomatic individuals (n = 43, 26%), symptoms included abdominal 
pain (65%), vomiting (50%), and decreased oral intake (10%). Single magnets were ingested in 68 patients (40.5%), while 
multiple magnets were ingested in 100 patients (59.5%). The most common management plan for patients with single magnet  
ingestion was outpatient monitoring (n = 67, 84%). Approximately half of all individuals presenting were hospitalized for 
management (n = 76, 45%), the majority of which ingested multiple magnets (n = 66, 87%). Procedural intervention included 
endoscopic retrieval (n = 48, 50%) and surgical intervention (n = 14, 14%). The overall rate of complication for procedural 
intervention was 33% (n = 48) and the most common complications were perforation, fistula and anesthesia related 
complications. There were no deaths. 
 
Conclusion: The number of magnet ingestion increased by 153% after repeal of the magnet ban at our institution, and the 
increase was statistically significant (p = 0.02). Analyses at other institutions and at national scale should be performed to 
confirm and address this alarming trend. 
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504     HELICOBACTER HEILMANNII GASTRITIS IN THE PEDIATRIC POPULATION: A LARGE SINGLE-
CENTER CASE SERIES. Andrea Tou2, Michael Baker1, Amer Al-Nimr3  
1Pathology, Dartmouth-Hitchcock Medical Center, Lebanon, NH; 2Pediatrics, Dartmouth-Hitchcock Medical Center, Lebanon, 
NH; 3Pediatric Gastroenterology, Dartmouth-Hitchcock Medical Center, Lebanon, NH  
 
Objectives: Helicobacter Heilmannii (H.H.) is a spiral-shaped non-pylori helicobacter bacillus which has been reported to 
cause gastritis. This is a rare condition carrying limited pediatric data, with zoonotic transmission suggested as a possible 
cause. No official pediatric treatment regimen has been established for H.H. gastritis. The aim of this study was to review each 
unique case, outline which treatments were undertaken, assess outcomes, and identify any demographic, clinical, or pathologic 
associations. This can serve to guide future treatments for H.H. in children. We will also provide an estimated prevalence in 
our population. 
 
Methods: After obtaining Institutional Review Board approval, all cases of H.H. gastritis at the Children’s Hospital at 
Dartmouth-Hitchcock were identified by conducting a retrospective search through all esophagogastroduodenoscopies (EGDs) 
performed in children under 18 years old from January 1st 2003 to May 31st 2021. Histopathology reports were analyzed to 
identify cases of H.H. gastritis and whether there were other accompanying abnormalities. A comprehensive chart review was 
performed for documentation of symptoms, choice of treatment regimen, symptom resolution, comorbidities, demographic 
data, and to assess outcomes of follow-up EGD’s if done. 
 
Results: During our study period, 29 children were identified with H.H. gastritis. Ages ranged from 1-17 years old. Analytics 
revealed 28 cases identified after 2010, with 4910 EGDs performed during this time in 3789 unique patients. This provides an 
estimated prevalence of 0.7% at our institution. Over 75% of cases were identified in the last 5 years of the study. 76% of 
patients were male, and 71% were under 10 years old. The most common symptoms identified include abdominal pain in 57% 
of patients, nausea and vomiting in 28%, diarrhea in 21%, and constipation in 21%. 7% of patients had no symptoms or an 
EGD was performed for another indication. The two most common co-existing conditions were gastroesophageal reflux 
disease and eosinophilic esophagitis, at 17% and 14% respectively. 
 
24 children were treated with a combination triple-therapy derived from standard Helicobacter Pylori (H.P.) treatment. The 
most common regimen was omeprazole, amoxicillin, and clarithromycin. Of these, 13 had symptom resolution, 6 had 
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persistent symptoms, and 5 had insufficient data or follow-up time. Only 3 children were clearly not treated for H.H. gastritis, 2 
of which had no repeat EGD to determine complete eradication and 1 showed persistent H.H. on repeat EGD. Of the 11 
children who underwent a repeat EGD, the lone untreated patient was found to have ongoing evidence of H.H. None of the 
study patients were found to have gastric ulcers. Lastly, 20 of the 29 children with H.H. gastritis were documented to have a 
dog, cat, or other pet. 
 
Conclusion: H. H. is a rare Helicobacter bacillus that has been reported to cause gastritis in children. We identified 29 children 
with H.H. gastritis in the past 18 years at our institution, which makes our study the largest single-center case series on H.H. in 
children to date. Due to patchy involvement, fewer numbers of bacteria when compared to H.P, and absence of gastric ulcers, it 
appears that H.H. causes a milder gastritis than H.P. Over 50% of children who were treated had resolution of symptoms. All 
who were treated and underwent a repeat EGD showed complete eradication of H.H. This appears to demonstrate that a 
combination triple-therapy regimen used to treat H.P. is effective for the treatment of H.H. gastritis. Further data is required to 
show correlations between not receiving treatment and the possibility of H.H. self-resolution. There appears to be an increasing 
rate of diagnosis over time with over 75% of our cases described in the last 5 years. This may reflect increased detection and 
awareness by pathologists at our institution versus increasing prevalence. Future studies are needed to evaluate this further. 
 

 
Helicobacter Heilmannii are seen as long, fusiform bacteria, typically few in number and occupying superficial and deeper 
foveolar crypts. 
 
505     THE IMPACT OF THE COVID-19 PANDEMIC ON PEDIATRIC ENDOSCOPIES IN A SINGLE CENTER. 
Shannon Moyer2, Sinan Aktay3, Elaine Leonard Puppa1, Samra Blanchard1  
1Pediatric Gastroenterology, University of Maryland School of Medicine, Baltimore, MD; 2medical student, University of 
Maryland School of Medicine, Baltimore, MD; 3Undergraduate, University of Michigan Michigan Medicine, Ann Arbor, MI  
 
Pediatric endoscopic procedures are considered at high risk for Covid-19 transmission as it can be aerosolized during the upper 
and lower endoscopy. In addition to that, a higher proportion of children have mild or asymptomatic Covid-19 infection. The 
data in pediatric endoscopy experience during Covid-19 pandemic is scarce. Our research goal is to explore the influence of the 
Covid-19 pandemic on our pediatric endoscopy practice and compare the differences with pre-pandemic endoscopy experience. 
We retrospectively reviewed the charts of the patients (1-21 yrs.) who were scheduled for endoscopic procedures in the 
pandemic year from March 16, 2020 to March 01, 2021 and the pre-pandemic year March 16, 2019-March 01, 2020. In the 
pre-pandemic year, 608 patients were scoped; 175 patients were cancelled. In pandemic year, 592 patients had endoscopies and 
221 patients were cancelled. In the first 2 months of the pandemic only urgent procedures were allowed, to conserve PPE and 
to minimize the transmission of Covid-19. The majority of cancelled cases by the hospital were during this period. Few 
procedures were done in March and April of 2020, compared to 52 monthly procedures in pre-pandemic period. However, in 
the following months procedure volumes were similar to pre-pandemic year (Table 1). 57% of the cancelations in pandemic 
year were related to Covid-19 infection. (Table 2). To minimize the Covid-19 transmission, personal protective equipment in 
the endoscopy suite has required an N95, face shield or eye protection, gloves, full body water resistant isolation gown and a 
hairnet. All the patients were tested for Covid-19 within 48-72 hours prior to the procedure with nasopharyngeal Covid-19 
PCR. Covid-19 screening questionnaire was completed within 2-3 days prior to procedures. Anybody who answered positive to 
questions were removed from the schedule. Only one family member was allowed to stay in preop area with the patient. 
Patients and family member were required to wear face masks throughout their stay in the hospital. 1 % of the patients were 
tested positive for Covid-19. Fellows attended the procedures; endoscopy training was not impacted. 
In conclusion, Pediatric endoscopy volumes in our center have been clearly impacted due to pandemic in the first 2 months but 
afterwards volumes were similar to the pre-pandemic year. Only 1% of patients tested positive for Covid-19 which is 
significantly lower than the average positivity rate of 4.52% for the State of Maryland since Covid-19 pandemic started. None 
of the endoscopist or trainees tested positive for Covid-19 infection. With the combination of pre-procedure test and infection 
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control precautions endoscopies could be performed safely in children. 
 

 

 
 
509*     USE OF “TRANSNASAL ENDOSCOPY EASE SCORE” TO CATEGORIZE PATIENT TOLERABILITY. Joel 
Friedlander, Clinton Smith, Nathalie Nguyen  
Pediatric Gastroenterology, Children's Hospital Colorado, Denver, CO  
 
Background: Unsedated in-office transnasal endoscopy (TNE) with virtual reality distraction (VR) allows gastroenterologists 
to perform esophagoscopy or other upper endoscopy procedures without the need for sedation. We previously reported the use 
of pediatric TNE in 190 children and adults between the ages of 3-22 years. Since starting in 2014, we have now performed 
over 900 unsedated endoscopies and the technique has expanded to 13 pediatric centers. There are efforts to understand which 
children will be successful with TNE as well as facilitate the proper patients for training of new endoscopists. We hypothesized 
that a “TNE Ease Score” would demonstrate variation amongst ages with lower scores with increasing age and potentially 
benefit selection of patients for training future endoscopists. 
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Methods: From March 2020- April 2021, TNE was performed with COVID protocols in place as previously described. Each 
patient who underwent TNE was assessed with a “TNE Ease Score” by the GI physician performing the TNE. The score is 
defined as follows: 1= performed on patient with ease, 2= performed with minimal complaints 3= performed with moderate 
complaints, required reassurance 4= performed but patient had significant complaints and resistance, 5= patient did not tolerate 
and procedure terminated. 
 
Results: Over the time-period, 110 TNEs on subjects 5-22 years of age were performed (none were formed during April and 
May 2020 due to COVID-19 pandemic). The number of TNEs performed in each age is shown in Table 1. Ninety-three 
subjects (84.6%) underwent TNE with ease (Score 1) or minimal complaints (Score 2); 15 subjects (13.6%) underwent TNE 
with moderate (Score 3) or significant complaints (Score 4); and 2 subjects (1.8%) did not tolerate and the procedure was 
terminated (Score 5). TNE Ease scores for each age (in years) are shown in Figure 1. There was no statistically significant 
difference between age groups (p ≤0.05). Of the two subjects with a score of 5, one subject was a 12-year-old male with autism 
spectrum disorder and ADHD and distal esophageal biopsies were obtained before termination of the procedure when the 
patient began pulling at the scope. The other subject was a 20-year-old female with anxiety who gagged after intubation of the 
esophagus and requested the procedure be suspended. 
 
Conclusion: The introduction of the TNE Ease Score allowed grading of the subject’s tolerance of TNE and found that similar 
to previously published reports, over 85% of subjects tolerate TNE with minimal complaints. It demonstrated that there was not 
a significant difference of score amongst age group regarding tolerance and likely other factors beyond age may determine 
patient selection. The TNE Ease score can be used to assist in allowing trainees to select which subjects may be better suited 
for learning TNE at a follow up endoscopy. 
 

 
 
Table 1: Number of TNEs performed by Age 
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Figure 1: TNE Ease scores by Age 
 
 
510     STANDARDIZATION OF DISEASE-SPECIFIC BIOPSY PROTOCOLS LEADS TO IMPROVED ADHERENCE 
TO EOSINOPHILIC ESOPHAGITIS AND CELIAC DISEASE BIOPSY GUIDELINES. Sharon Tam  
Gastroenterology, Children's Hospital Los Angeles, Los Angeles, CA  
 
Background: Accurate diagnosis of Eosinophilic Esophagitis (EoE) and Celiac Disease (CD) requires sufficient and 
appropriate sampling of the upper GI tract during endoscopy. Previous studies have shown that adherence to recommend 
biopsy guidelines has been generally poor, and disease detection may be lower as a result. This is particularly problematic in 
pediatric patients as repeat endoscopies leads to unnecessary exposure to anesthesia, and delayed diagnosis may have 
permanent effect on growth potential. The current study aims to improve adherence to biopsy guidelines of diagnostic upper 
endoscopies in pediatric patients with suspected EoE or CD, by utilizing a standardized GI biopsy checklist with integration 
into the Electronic Medical Records (EMR). 
 
Method: This Quality Improvement (QI) project was conducted at a tertiary pediatric center between October 2018 and April 
2021. The primary intervention involved development and deployment of a pre-procedure ‘GI biopsy form’ which lists the 
disease-specific biopsy protocols to be selected based on indication for endoscopy. Baseline adherence rates were determined 
from chart review of pre-intervention upper endoscopies with biopsies over a 10-week period with either EoE or CD listed as 
an indication in the clinical notes. Data was collected and analyzed through Plan-Do-Study-Act (PDSA) cycles. PDSA 1 & 2 
(both 10 weeks each) utilized a paper version of the form that was completed by the endoscopist immediately before procedure. 
In PDSA 3 (32 weeks duration) the form was integrated into the EMR and automatically triggered when the endoscopy request 
was placed; the form was completed by the primary GI provider requesting the endoscopy, and reviewed by the endoscopist 
prior to the procedure. Statistical Process Control (SPC) charts with binominal distribution were used to track changes in the 
following QI metrics: utilization of the GI biopsy form (process measure), adherence rate to biopsy guidelines (outcome 
measure), and immediate and delayed complications (balancing measures). 
 
Results: Baseline biopsy guideline adherence rates for EoE and CD were on average 28.5% and 10.3% respectively (19.4% 
overall) pre-intervention. An increase in adherence rate (EoE + CD) to 70.5% was seen in PDSA 1 with initial deployment of 
the GI biopsy form. Between PDSA 1 and 2, further refinement of the GI biopsy form led to maintained adherence at 70.0% 
and improved utilization from 63.7% to 75.0% on average. In PDSA 3, integration to EMR with added automation led to 
further improvement in utilization to 90.6%, while adherence rate remained stable at 69.5%. There was no increase in 
complications throughout all PDSA’s. Of note, PDSA 3 occurred during the COVID-19 pandemic after initial reopening of 
endoscopy services and may have other added influences not experienced during PDSA 1 and 2. 
 
Conclusion: Standardization of endoscopic biopsy protocol using an EMR-integrated pre-procedure checklist leads to 
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improved and sustained adherence to recommended EoE and CD biopsy guidelines when these diseases are suspected, which 
can ultimately result in improved disease detection, limit unnecessary exposure to anesthesia, and prevent delay in diagnosis in 
pediatric patients undergoing diagnostic endoscopy. 
 
 
512     ASSESSING THE QUALITY AND COMPLETENESS OF PEDIATRIC ENDOSCOPY REPORTING: ARE 
ENDOSCOPISTS REPORTING RECOMMENDED DATA ELEMENTS? Catharine Walsh1,2, Helen Suh7, Nicole Wu3, 
Clarelle Gonsalves3, Graham McCreath4, Devika Singh3, Kugarja Sivanesan7, Jasdeep Mangat5, Herbert Brill6,5,2  
1Division of Gastroenterology, Hepatology and Nutrition and the Research and Learning Institutes, The Hospital for Sick 
Children, Toronto, ON, Canada; 2Department of Paediatrics, Temerty Faculty of Medicine, University of Toronto, Toronto, 
ON, Canada; 3McMaster University, Hamilton, ON, Canada; 4The SickKids Research Institute, The Hospital for Sick Children, 
Toronto, ON, Canada; 5William Osler Health System, Brampton, ON, Canada; 6Division of Gastroenterology and Nutrition, 
McMaster Children's Hospital, Hamilton, ON, Canada; 7University of Toronto, Toronto, ON, Canada  
 

Background: Complete procedural documentation helps ensure clear communication of outcomes to all stakeholders and 
guides subsequent management decisions, making it foundational to high quality pediatric endoscopy. The American Society 
for Gastrointestinal Endoscopy (ASGE) and the Canadian Association of Gastroenterology (CAG) have published guidelines 
for endoscopy reporting which specify key reporting elements that should be included in an endoscopy report. However, 
pediatric endoscopy reporting quality remains understudied. 
 
Objective: This study aimed to evaluate the quality and completeness of pediatric endoscopy reporting per ASGE and CAG 
guidelines across 3 facilities that use different reporting platforms. 
 
Methods: Endoscopy reports from consecutive pediatric patients undergoing elective endoscopy in 2018 and 2019 were 
included. Reports were extracted from two tertiary pediatric centers, the Hospital for Sick Children (SickKids) in Toronto and 
McMaster Children’s Hospital (MCH) in Hamilton, and one large community hospital, William Osler Health System (WOHS)  
in Brampton, all in Canada. Using a standardized data collection form, procedural data (e.g., type of procedure, indication) and 
patient data (e.g., age, sex) were extracted from endoscopy reports created using electronic reporting systems (SickKids: EPIC; 
MCH: EndoproIQ) or dictated reports (WOHS). Data were summarized using descriptive statistics. Adherence to ASGE and 
CAG guidelines was evaluated, with reports documenting ≥80% of the recommended reporting elements considered to be of 
‘good’ quality. 
 
Results: To date, data have been extracted from 2356 procedure reports from 1755 patients (SickKids: 1032 reports, 713 
patients; MCH: 1000 reports, 814 patients; WOHS: 324 reports, 228 patients) authored by 24 providers. Of the included 
reports, 60.4% (n=1526) were for esophagogastroduodenoscopies (EGDs) and 39.0% (n=830) were for lower endoscopic 
procedures. Across all sites, no EGD reports and only 2 (0.24%) lower endoscopy reports documented all recommended ASGE 
reporting elements. None of the reports included all CAG reporting elements. Overall, 59.8% (n=913) of EGD reports and 
68.8% (n=571) of lower endoscopy reports were considered good quality based on ASGE guidelines, and 53.7% (n=820) of 
EGD reports and 42.5% (n=353) of lower endoscopy reports were of good quality based on CAG guidelines (Table 1). 
Reporting elements that were consistently well documented or poorly documented are outlined in Table 2. 
 
Conclusions: Adherence to guidelines for endoscopy reporting varied widely. Poor compliance with specific reporting 
elements could be due to the lack of well-articulated definitions, negligible relevance for pediatric practice, or reporting 
templates that do not include recommended elements. For example, because pediatric procedures are seldom ‘open-access’ 
(i.e., direct to endoscopy) and usually involve anesthesiologist-directed sedation, pertinent procedure-related information (e.g., 
history and examination, patient comfort) is often documented elsewhere in the patient chart. These results highlight the need 
for well-defined pediatric-specific reporting elements, which were recently developed by the Pediatric Endoscopy Quality 
Improvement Network (PEnQuIN). The data also suggest that reports are of higher quality when electronic reporting software 
is used, compared with templated dictation. Future studies should seek to evaluate compliance with the recently published 
pediatric-specific PEnQuIN endoscopy reporting elements and assess whether reporting can be enhanced with quality 
improvement initiatives, regardless of what reporting approach is used. 
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Table 1 

 
Table 2 
 
 
514     THE EFFECTS OF THERAPY DOG ON REDUCING PREOPERATIVE ANXIETY IN CHILDREN IN THE 
AMBULATORY ENDOSCOPY SETTING: A PILOT RANDOMIZED CLINICAL TRIAL. Umran Senyer2, Sixia Chen1, 
M.Adnan Altaf2  
1Biostatistics and Epidemiology, The University of Oklahoma Health Sciences Center, Oklahoma City, OK; 2Pediatrics, The 
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University of Oklahoma Health Sciences Center, Oklahoma City, OK  
 
Background: Children are more susceptible to the stress of surgery owing to their limited cognitive capabilities, greater 
dependence on others, lack of self-control, limited life experience, and poor understanding of the health care system. 
Preoperative anxiety is associated with a significant number of adverse outcomes such as maladaptive behavioral changes and 
increased postoperative analgesic requirements. 
 
Objective: The aim of this study is to show that children undergoing their first ambulatory endoscopic procedure who 
experience preoperative dog therapy would have 40% decrease in anxiety scores at the time of induction of anesthesia as 
compared to the control group. 
 
Methods: In this study, we planned to enroll 46 children, aged 4-18 years, without a diagnosis of psychiatric illness or 
medication use, who present for ambulatory upper endoscopy for the first time and their parents. Study participants are 
randomly assigned to have preoperative therapy dog experience with dog handler until the induction of anesthesia or to have 
standard of care as control group. The primary outcome is the change in anxiety levels in children between two groups from 
baseline measured at holding area (T0) to at the time of induction of anesthesia measured at endoscopy unit (T1). The 
secondary outcomes are to assess preoperative anxiety levels in children and parents and parent satisfaction scores. The 
preoperative anxiety in children and parents is measured via Modified Yale Preoperative Anxiety Scale- Short Form (MYPAS-
SF) and State-Trait Anxiety Inventory (STAI), respectively. Parental satisfaction scores are measured via a survey. The student 
t-test and Fisher exact test were used. 
 
Results: A total of 34 participants (mean age 11.5 years, 58% females) underwent randomization (control=19, therapy dog=15) 
since July 2020. The mean MYPAS-SF scores in therapy dog and control groups were 26.9 (standard deviation, SD, 5.8) and 
24.2 (SD, 3.3) at T0, and 28 (SD, 9.7) and 36.5 (SD, 26) at T1, respectively. There was 30% decrease in anxiety scores in 
therapy dog group at T1, but it did not reach statistical significance (p=0.2). The mean STAI scores in the therapy dog group 
remained about the same at T0 and T1, and it was overall lower than the control group, on the other hand, there was an increase 
in parental anxiety scores from T0 to T1 in the control group. 100% of the parents whose child had additional therapy dog 
experience, strongly agreed that the preoperative anxiety management of their children was helpful for their kids, while this 
ratio stayed at 57% in the control group. Overall, 79% of the parents thought that patients’ preoperative anxiety management 
also helped with parents’ anxiety and everyone was satisfied with their child’s preoperative care that day. 
 
Conclusions: To our knowledge, this is the first randomized clinical trial evaluating the effect of therapy dog on preoperative 
anxiety in pediatric patients in the ambulatory endoscopy setting. Our preliminary results showed a decrease in preoperative 
anxiety scores in children after therapy dog intervention at the time of induction of anesthesia however it has not reached 
statistical significance. The parental anxiety scores were low and remained lower throughout the study in the therapy dog 
group. All parents who participated in this study were satisfied with their child’s preoperative care. 
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515     TRANSNASAL ENDOSCOPY FOR CHILDREN AND ADOLESCENTS WITH EOSINOPHILIC ESOPHAGITIS: 
A SINGLE CENTER EXPERIENCE. Ramy Sabe1,2, Alaa Elzayat1, Andrew Buckley3,4, Thomas Sferra1,2  
1Pediatrics - Division of Gastroenterology, UH Rainbow Babies & Children's Hospital, Cleveland, OH; 2Pediatrics, Case 
Western Reserve University, Cleveland, OH; 3Pediatrics, Norton Children's Hospital, Louisville, KY; 4Pediatrics, University of 
Louisville, Louisville, KY  
 
Background: Transnasal endoscopy (TNE) is the new kid on the block when it comes to repeated esophagoscopy to assess 
response to treatment in patients with eosinophilic esophagitis (EoE). TNE is a less invasive procedure and avoids sedation or 
anesthesia allowing for close monitoring when making management changes in this population. The aim of this study is to 
review our early experience with TNE and evaluate the efficiency, rate of successful completion, and safety. 
 
Methods: We reviewed all TNE procedures performed in patients with EoE at UH Rainbow Babies & Children’s Hospital,  
Cleveland, Ohio from December 2018 to April 2021. We calculated the total visit time, procedure time, success rate, 
complication rate, distraction methods, use of anxiolytics, and abnormal vital signs prior to the procedure as a surrogate for 
anxiety. 
 
Results: 33 patients underwent 65 procedures during our study period. The median age of our patients was 13 years (IQR, 10-
15 years; range 4-20 years); 81.8% were male. 63 (96.9%) of the 65 procedures were successful (31 of 33 patients). One 
patient underwent 9 TNE procedures, one underwent 6, four underwent 4, two underwent 3, three underwent 2, and twenty two 
underwent 1. Fellow participation was 7.7% (5/65 procedures; 3/33 patients). The median total visit time was 33.5 minutes 
(IQR, 30-42 minutes; range, 17-60 minutes; data available for 48 completed procedures) and the median total procedure time 
was 7 minutes (IQR, 6-8 minutes; range, 5-13 minutes; data available for 58 completed procedures). An elevated blood 
pressure prior to the procedure was noted in in 54.2% of the procedures (data available for 59 completed procedures). None of 
these patients had a previous diagnosis of hypertension; suggesting anxiety prior to the procedure. Virtual reality (VR) goggles 
were used in 19.3% of procedures and television in 80.7%. 1 of the 33 patients required midazolam prior to the procedure due 
to anxiety (5 of 9 procedures in this patient). There were no serious adverse events; 2 procedures were not completed due to 
inability to traverse the upper esophageal sphincter (both patients were 6 years of age), 1 patient developed a nose bleed 
immediately after the procedure which resolved with application of pressure, and 4 patients reported pain immediately after the 
procedure. 
 
Summary and Conclusion: Our data demonstrates TNE is an efficient and well-tolerated means of monitoring response to 
management in children and adolescents with EoE. Although many children and adolescents had anxiety associated with the 
procedure, different distraction methods can be used to successfully complete the procedure. The procedures that could not be 
completed were in 2 of the youngest patients for which we attempted TNE at our center. Although TNE is well tolerated, the 
safety as compared to conventional esophagoscopy requires large multicenter studies. 
 
 
516     EVALUATING THE USE OF A CUSTOMIZED DIGITAL NAVIGATION PROGRAM TO OPTIMIZE BOWEL 
PREPARATION QUALITY IN COLONSOCOPY, OUTCOMES FROM INITIAL PILOT PROGRAM. Antonio Quiros1,2, 
Lauren Jarchin-Dankner1,2, Diana Volpert2,1, Nicole Wedel4, Ashish Atreja3  
1Pediatrics, Mount Sinai Health System, New York, NY; 2Pediatrics, Valley Health, Ridgewood, NJ; 3Information and Digital 
Health, University of California Davis, Davis, CA; 4AppLab, Mount Sinai Health System, New York, NY  
 
Background: Suboptimal bowel preparation occurs in as many as 1 in 3 pediatric colonoscopies, often leading to missed 
diagnoses, procedural complications, wasted resources and increased costs. Digital Navigation Programs (DNPs) have been 
evidenced to improve colonoscopy preparation quality and patient satisfaction in adult patients, however few studies have 
investigated their impact in pediatric populations. 
 
Methods: 57patients and/or their caregivers (mean age =13, range = 3-19) who were scheduled to undergo a diagnostic and/or 
therapeutic colonoscopy at Valley Hospital were prescribed our customized Pediatric Colonoscopy (PC-DNP)(Rx.Health, 
NY).The PC-DNP sent patients automated text-messages at specific times including weight-based bowel preparation 
instructions, educational materials and appointment reminders. Bowel preparation quality and colonoscopy completion rates 
were assessed. Patients were also given the option to complete a patient satisfaction questionaire; “To help us improve our 
service”, and “likelihood to recommend”. Patient responses to the satisfaction survey were used to calculate a Net Promotor 
Score (NPS). Scores over 50 are “Good” and over 70 are considered “World Class”. 
 
Results: Of the 57 patients who were prescribed the PC-DNP, the bowel preparation success was recorded as excellent/good 
for 56 (98%) of the patients, and as fair for 1 patient (Figure 1).Table 1 presents the percentage of patients with each procedure 
indication (abdominal pain, diarrhea, IBD, hematochezia, constipation), illeal intubation, biopsy, and found polyp. 
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27patients/caregivers responded to the follow-up satisfaction survey. The calculated NPS of these respondents was 87.5. 
 
Conclusions: The PC-DNP provided an automated channel for guiding pediatric patients through their pre-and post-
colonoscopy care. Use of the PC-DNP was associated with improved bowel preparation quality and increased colonoscopy 
completion rates. All patients who engaged the PC-DNP successfully completed the colonoscopy and nearly all patients, with 
the exception of one, had excellent/good bowel preparation. Use of the PC-DNP was also associated with high patient 
satisfaction and high likelihood of recommending the DNP to others, as assessed by the NPS. Future studies can further 
examine the benefits of DNP on improving outcomes and satisfaction of pediatric patients and/or their caregivers across 
different diseases. 
 
Table 1: Percentage of Patients with Each Procedure, Procedure Indication, ileal Intubation, Biopsy and Polyp 

Procedure, Indications, Outcomes Yes(%) No (%) 
Colonoscopy 100 0 

EGD 87.7 12.3 
Abdominal pain 52.6 47.4 

Diarrhea 49.1 50.9 
IBD 50.9 49.1 

Hematochezia 31.6 68.4 
Constipation 21.1 78.9 

Ileal Intubation 80.7 19.3 
Biopsy 100 0 
Polyp 7 93 
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517     PREVALENCE OF HELICOBACTER PYLORI, HELICOBACTER NON-PYLORI INFECTION AND 
COINFECTION: ENDOSCOPIC AND CLINICAL FINDINGS IN PEDIATRIC PATIENTS. Karla Sabillon-Montoya, 
Carolina Romo-Gonzalez, Omaha Celestino-Perez, Martha Guevara-Cruz, Isabel Medina-Vera, Monserrat Cazares-Mendez, 
Flora Zárate-Mondragón, Roberto Cervantes-Bustamante, Jaime Ramírez-Mayans, Jose Cadena-Leon, Karen Ignorosa-
Arellano, Ericka Montijo-Barrios  
gastroenterology, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
Introduction:  Helicobacter pylori infection (HP) is public health problem worldwide, consider the bacterial infection most 
common and persistent in the world. In Mexico, the infection rate increases with age, from 24.5% in children under 4 years of 
age to 65% in adolescents. On the other hand, within the children negative for HP by culture some of them continued to present 
symptoms alongside histopathological diagnosis, present gastritis, lymphoid nodules, among others associated with 
gastroduodenal disease, thus posing the hypothesis of the presence of some other gastric species of Helicobacter non-pylori 
(HNP) that could be colonizing the gastric mucosa. The clinical presentation and typical endoscopic findings are not well 
established so far, so the diagnosis is not always suspected. 
 
Objective: To determine the prevalence of Helicobacter Pylori, Helicobacter non-pylori and in co-infection in patients with 
gastrointestinal symptoms and describe the endoscopic and clinical findings of these infections. 
 
Methods: A cross-sectional study was carried out in 175 patients with gastrointestinal symptoms who were treated at the 
National Institute of Pediatrics in Mexico City, where endoscopy with biopsy was performed, obtaining histopathological 
report, culture, rapid urease test, ureC gene and PCR 16s-RNA. Infection was considered with a positive molecular/culture test. 
In addition, information was collected on the symptoms presented. Statistical analysis was performed with SPSS 25.0. 
 
Results: Of 175 endoscopies performed on children aged 10.7 ± 4.5 years, 54.9% (n = 96) women and 45.1% (n = 79) men; 
infection detection was 36.6% (n = 64) for HP, 9.7% (n = 17) for HNP and an important finding was that in 8.0% (n = 14) HP 
+ HNP co-infection was detected, 45.7% (n = 80) were negative for HP or HNP. According to the association of symptoms and 
infection diagnoses, a difference was only found in the proportion of children who presented bleeding (hemathesis, 
hemotoquezia, melena) which was higher in the HPN group (26.7%) compared to HP. (3.3%) (P = 0.012), in the same way, 
anemia of unknown origin was higher in HPN (17.6%) vs with PH (1.6%) (P = 0.07), on the contrary, the proportion of 
children with abdominal distention was higher in HP (26.6) vs with HNP (5.9) (p = 0.05), for the other symptoms no 
significant difference was found, however, a higher proportion was observed in HNP: regurgitation (HP [26.6%], HNP [35.5 
%], co-infection [21.4%], P = 0.478), vomiting (HP [23.4%], HNP [41.2%], co-infection [28.6%], P = 0.343), dysphagia (HP 
[14.1%] , HNP [23.5%], co-infection [0%], P = 0.163), except for abdominal pain that was greater in the HP group (71%) and 
co-infection (76.9%) vs HNP (52.9% ), P = 0.285. Regarding the endoscopic findings, an antrum finding was found in 100% of 
the subjects with HPN, 87.5% in HP and 85.7% in co-infection (P = 0.290), and in HP 39.1% it was nodularity, in HPN 29.4% 
and in co-infection 21.4% (P = 0.4), an endoscopic finding in the body was found in HP 71.9%, HPN 82.4% and in co-
infection 71.4% (P = 0.669) and finally in the duodenum it was found in HP 54.7%, HNP 41.2% and in co-infection 28.6% (P 
= 0.111), only significant differences were found when comparing the presence of nodularity in the body between HP (21.7%) 
vs HNP (0%) (P = 0.05). 
 
Conclusion: The prevalence of Helicobacter Pylori was 36.6%, Helicobacter non-pylori 9.7% and in co-infection 8.0% in 
patients with gastrointestinal symptoms, in children with PNH, greater bleeding was observed and abdominal distension in the 
PH group. Regarding the endoscopic findings, the presence of nodularity in the body was greater. 
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518     FEEDBACK IN ENDOSCOPY EDUCATION - DESCRIBING BARRIERS, ATTITUDES, CONTEXT, AND 
KNOWLEDGE (FEEDBACK): A QUALITATIVE STUDY OF PEDIATRIC GASTROENTEROLOGY TRAINEES AND 
FACULTY. Paul Tran1, Sheilah Jimenez1, Taylor Montminy1, Cassie Burley1, Robert Kramer1, Catharine Walsh2  
1Pediatrics, Children's Hospital Colorado, Aurora, CO; 2The Hospital for Sick Children, Toronto, ON, Canada  
 
Introduction:  A central goal of competency-based endoscopic training is to ensure learners gain competence prior to 
independent practice. Feedback is a cornerstone of competency-based education and critical for trainees’ ongoing professional 
growth and development. Historically, interventions aimed at enhancing feedback have emphasized ways in which educators 
can improve feedback delivery and focused less on learners’ seeking, interpretation, and implementation of feedback. Recent 
conceptualizations of effective feedback have shifted away from a unidirectional model of feedback towards viewing feedback 
as a complex dialogue between the feedback provider and recipient, placing greater emphasis on its bidirectional nature and the 
relationship between participants. Few studies describe feedback conversations and participants’ attitudes and application of 
feedback within a procedural context, with even fewer in the context of endoscopy. To address this gap, this study sought to 
explore the current practice and perceptions of feedback, in the setting of endoscopy education, in a large pediatric 
gastroenterology fellowship program. 
 
Objective:  We aimed to examine faculty and trainees’ experience of, and engagement in, feedback interactions within the 
endoscopy context and explore how these shape trainees’ approaches to seeking, interpreting, and applying feedback as a tool 
for learning. 
 
Methods:  We undertook a multi-phased qualitative study, including ethnographic observations and semi-structured interviews 
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to explore feedback within the endoscopy context. In a tertiary care pediatric endoscopy unit, dyads of staff physicians and 
pediatric gastroenterology fellows were observed in the delivery and teaching of endoscopy. Observations were recorded using 
field notes to document aspects of feedback and the teaching sessions were video recorded (endoscopic view and external room 
view) to help elaborate the field notes where required. After each session, semi-structured one-on-one interviews were 
completed with each participating fellow and faculty member. Interviews were conducted, with a guide design based on current 
literature, to elicit faculty and trainees’ perceptions of, and experiences with feedback. Interview questions explored faculty and 
trainees’ reflections on individual and shared goals, what made the feedback more or less useful, how and when they sought 
and applied feedback, and factors that influenced trainees’ interpretations of the feedback they received. Audio recordings of 
the interviews were transcribed and anonymized. Observational field notes were analyzed alongside interview transcripts using 
an iterative content analysis approach to generate an explanatory framework and themes. Observations and interviews will 
continue until theoretical saturation (i.e., the point at which no new themes emerge). 
 
Results:  To date, we have conducted over 10 hours of observations over 6 endoscopy teaching sessions and 12 interviews (6 
fellows and 6 faculty). Preliminary thematic analysis identified 28 factors grouped into 4 broad categories. First, lack of a goal-
oriented mindset and feedback framework: fellows and faculty approached procedures with the primary objective of procedure 
completion with limited discussion of shared goals pre-endoscopy or linking to goals during a post-procedure feedback debrief. 
Second, barriers to seeking and delivering feedback: fellows viewed a perceived threat to autonomy, the hierarchal culture of 
medicine, and the lack of longitudinal coaching relationships as barriers to effective feedback. Third, filtering feedback through 
experimentation: fellows describe the process of experimenting with feedback repeatedly, implementing that which is 
consistently successful and rejecting feedback which is unhelpful or is perceived as “stylistic” or “idiosyncratic.” Fourth, 
expectations of the feedback interaction: both fellows and faculty viewed feedback conversations as unidirectional, as opposed 
to bidirectional with the aim of promoting learner reflection and shared professional growth. 
 
Conclusions:   Preliminary data reveals that the practice and perceptions of feedback during endoscopy teaching encounters do 
not reflect current feedback frameworks which emphasize mutual negotiation of goals and self-reflection. These results 
highlight the need to improve feedback literacy, address barriers to effective feedback conversations, and promote a culture of 
bidirectional feedback. As analysis progresses, additional observations and interviews will be conducted until theoretical 
sufficiency is achieved. The findings of this study will hopefully help to inform proper implementation of relationship-
building, goal-setting and bidirectional feedback practices within an endoscopy curriculum. 
 
 
519     PERCUTANEOUS PLACEMENT OF LOW-PROFILE GASTROSTOMY TUBES IN THE NICU USING 
GASTROPEXY T-FASTENERS WITH THE PULL-PEG TECHNIQUE. Glenn Duh, Moo Cho  
Pediatrics, Southern California Permanente Medical Group, Pasadena, CA  
 
Background: Percutaneous gastrostomy tube placement is often performed in small infants in the neonatal intensive care unit 
(NICU) setting, as this procedure can be done with a portable endoscopy cart in the unit, thus avoiding the need for tranporting 
medically fragile infants to and from the operating room. However, traditional PEG tubes that are thus placed typically require 
subsequent endoscopic removal or exchange under anesthesia.  
 
Purpose:  To introduce a novel approach using gastropexy T-fasteners with the pull-PEG technique for percutaneous 
placement of low-profile, balloon-type gastrostomy tubes in infants in the NICU.  
 
Method:   Patients - Infants at the Kaiser Permanente Downey Medical Center NICU in whom percutaneous gastrostomy tube 
placement was requested from December 2018 to May 2021. Technique - An upper GI series is performed prior to the 
procedure to confirm normal upper digestive tract anatomy. Cefazolin 25 mg/kg is given as a pre-procedure antibiotic. The 
patient is sedated in the NICU using either fentanyl (1-2 mcg/kg) or morpine (0.1-0.2 mg/kg) for the procedure. An Olympus 
XP-190N gastroscope with a 5.4 mm outer diameter is used to examine the stomach, and two gastropexy T-fasteners 
(Gastropexy Anchor Set, SAF-T-PEXY T-Fasteners, Avanos Medical Devices) are inserted into the distal greater curvature of 
the stomach under direct visualization. The external nylon sutures of the fasteners are temporarily secured to the skin with 
Kelly forceps. A gastrostomy is then created using a 14-French pull-PEG set, with the stoma placed between the two T-
fasteners. The standard Ponsky pull-PEG technique is used, except that the PEG tube is not completely pulled through, and the 
internal bumper is left outside of the infant's mouth. The PEG tube is then cut with a pair of scissors above the infant's skin, 
and the tube is immediately exchanged with a 12-French MIC*KEY Low Profile Gastrostomy Tube or AMT Mini-One 
Balloon Button (0.8 cm or 1.0 cm, depending on the infant's size), while the PEG tube is removed from the mouth. The 
successful exchange of the PEG tube with the balloon gastrostomy tube is confirmed either by gastroscopy immediately 
afterwards, or by direct visualization with gastroscopy during the exchange. The T-fasteners are then secured by tying the 
external nylon sutures together, and left in place while the stoma matures.  
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Results:  Low-profile, balloon-type gastrostomy tubes were successfully placed in 11 consecutive infants in the NICU, using 
the technique as described above. The infants weighed between 1.99 kg and 3.8 kg at the times of their procedures. There was 
no immediate procedure-related complication. However, the gastrostomy tube of one infant was inadvertently dislodged prior 
to discharge in the NICU, but was successully replaced without difficulty. Another infant needed his gastrostomy tube 
exchanged for one with a longer stomal length, after the procedure, but the exchange was unsuccessful, necessitating 
laparoscopic revision of the gastrostomy.  
 
Conclusion:  The use of gastropexy T-fasteners allows for direct percutaneous placement of low-profile, balloon-type 
gastrostomy tubes in small infants in the NICU. This method may be suitable in situations where limiting transportation to and 
from the operating room is a priority. 
 

 
 
Endoscopic confirmation of successful low-profile balloon-type gastrostomy tube placement. Note the adjacent T-fasteners. 
 
 
520     THE DEVELOPMENT AND PILOT IMPLEMENTATION OF AN IN-SITU SIMULATION OF RARE 
ENDOSCOPIC PROCEDURES (S-REP) PROGRAM IN PEDIATRIC GASTROENTEROLOGY TRAINING. Mary 
Zachos1,2, Quang Ngo2, Dilshan Pieris3, James Leung2, Linda Korz2, Jenna Dowhaniuk1,2  
1Pediatric Gastroenterology, McMaster Children's Hospital, Hamilton, ON, Canada; 2McMaster University, Hamilton, ON, 
Canada; 3University of Toronto Temerty Faculty of Medicine, Toronto, ON, Canada  
 
Introduction: Pediatric gastroenterology training requires proficiency in medical and endoscopic management of multiple life-
threatening pediatric emergencies. Due the rarity of these presentations, pediatric gastroenterology training programs often 
have limited opportunities to prepare trainees with the skills required for adequate management of rare endoscopic procedures. 
With the implementation of Competency Based Medical Education (CBME) in Pediatric Gastroenterology in July 2019, the 
gastroenterology specialty committee of the Royal College of Physicians and Surgeons of Canada (RCPSC) has updated 
gastroenterology training competencies that will be assessed through entrustable professional activities (EPAs) in accordance 
with the CanMEDS 2015 framework. The CanMEDS Physician Competency Framework, includes the roles of Medical expert, 
Communicator, Collaborator, Health Advocate, Scholar, Professional and Leader. Research is lacking in the use of simulation-
based methods to train Pediatric Gastroenterology subspecialty residents in the intrinsic CanMEDS roles. To address this gap 
and the need to learn and assess competency in rarely encountered clinical scenarios in pediatric gastroenterology, we 
developed a novel in-situ simulation program. Using Messick’s framework, validity evidence was gathered for simulation-
based assessment tools designed to target key competencies of communication, leadership, and medical expert. 
 
Methods: Simulation scenarios were developed by content experts for two gastrointestinal emergencies, upper gastrointestinal 
bleeding (UGIB) and foreign body (FB) ingestion, which are EPAs in the RCPSC Pediatric Gastroenterology Transition to 
Discipline stage of CBME. The in-situ simulation was standardized across clinical setting and personnel, and was piloted on 3 
pediatric gastroenterology subspecialty residents for response process evidence. The Queen’s Simulation Assessment Tool 
(QSAT) was adapted to assess global medical management. Communication and leadership were assessed using a modified 
Oxford Non-Technical Skills (NOTECHS) scale. Pediatric gastroenterology subspecialty resident satisfaction questionnaires 
were completed. Inter-rater reliability (IRR) was determined by intraclass correlation coefficient estimates and their 95% 
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confidence intervals were calculated based on an absolute-agreement, 2-way mixed effects model. 
 
Results: QSAT IRR over the 6 assessments, which were completed by two independent observers, was 0.926 (0.11-0.99) for 
the UGIB and 0.896 (0.37-0.98) for the FB simulations. The IRR of the NOTECHs scale between all scenarios was acceptable 
with an interclass correlation coefficient 0.764 (-0.026-0.942). Satisfaction scores were high in all questionnaire domains 
(>95%). 
 
Conclusion: We describe the development and pilot implementation of a novel In-Situ Simulation of Rare Endoscopic 
Procedures (S-REP) in a Pediatric Gastroenterology training program. Preliminary internal structure validity was strong for the 
assessment of communicator, leader, and medical expert CanMEDS roles using the adapted QSAT and NOTECHS tools. 
Resident evaluations for the simulations were highly favourable. 
 
 
521     PEDIATRIC LIVER BIOPSY: NOVEL ENDOSCOPIC ULTRASOUND GUIDED BIOPSIES USING ONE 
ACTUATION, WET SUCTION TECHNIQUE. David Vitale2,3, Oscar Lopez4, Ana Catalina Arce-Clachar1,3, Kristin 
Bramlage1,3, Tom Lin1,3, Alexander Miethke1,3, Marialena Mouzaki1,3, Stavra Xanthakos1,3  
1Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Gastroenterology, Cincinnati Children's 
Hospital Medical Center, Cincinnati, OH; 3Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH; 
4Pathology and Laboratory Medicine, Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
 
Background:  Endoscopic ultrasound (EUS) is well established as a diagnostic tool in adults, but its applications in pediatrics 
are still emerging. The success of EUS-guided liver biopsy (EUS-LB) in adults has been increasingly reported, with equivalent 
or better safety profiles than percutaneous biopsies. The objective of this study was to assess the technical and diagnostic 
efficacy and safety of EUS-LB in children using one actuation, wet suction technique. 
 
Methods:  A retrospective chart review identified all consecutive patients undergoing EUS-LB at a single, tertiary care 
pediatric hospital, from January 2020 through May 2021. Demographics, clinical data, procedural information, technical and 
diagnostic success, and adverse events were recorded. The EUS-LB was combined with other clinically indicated endoscopic 
evaluation in all patients (esophagogastroduodenoscopy, colonoscopy, endoscopic retrograde cholangiogpancreatography 
(ERCP) or other). EUS-LB was performed via fine needle biopsy using one actuation, wet suction technique with a 19-gauge 
Franseen needle by transduodenal, transgastric or combined approach. Patients underwent 1-3 passes into a one or both hepatic 
lobes depending upon the procedure indication and visualized gross biopsy yield at time of procedure. Fresh biopsies were 
collected. Patients were monitored inpatient for minimum 6 hours post biopsy, as per institutional protocol. 
Liver biopsy histology was independently reviewed by an expert pathologist to evaluate specimen length (intact and total) and 
complete portal tracts (CPTs) per total specimen. Per the American Association for the Study of Liver Diseases (AASLD), 
adequate samples were defined as total specimen length (TSL) of ≥ 2.0 cm and ≥ 11 CPTs. 
 
Results:  Twenty-one patients, 7 female (33%), underwent EUS-LB (Table 1). Median age was 17.0 (Interquartile range (IQR) 
14.8 – 18.1), with the youngest 7.8 years old with weight of 25.6 kg. The predominant indication for EUS-LB was suspected 
non-alcoholic fatty liver disease (n=13, 62%), followed surveillance or diagnosis of autoimmune hepatitis (AIH), primary 
sclerosing cholangitis (PSC) or PSC/AIH overlap. Most patients underwent biopsy of both hepatic lobes (n=16, 76%) with 
median of 2.0 passes (IQR 2.0 – 3.0). 
Twenty biopsies (95%) achieved both technical and diagnostic success; 18 (86%) met AASLD guidelines for adequacy, with ≥ 
11 CPTs per total specimen (median 20.0; IQR: 15.0- 30.0, Figure 1). The 1 technical and diagnostic failure occurred in the 
first patient to undergo biopsy. The median intact specimen length was 3.6 cm (IQR 2.6 – 5.2) and median total specimen 
length 6.6 cm (4.7 – 8.9) (Table 1). Adverse events included transient abdominal pain in 2 patients (10%), but no post-biopsy 
bleeding. One patient had transient nausea and cramping abdominal pain which resolved after ondansetron administration. One 
patient developed abdominal pain after concurrent ERCP with biliary dilation and stent placement for a PSC-related biliary 
stricture, with normal post-procedural transabdominal ultrasound. 
 
Conclusion:  A novel pediatric wet suction, one actuation EUS-LB technique showed high technical and diagnostic success 
with limited, non-serious adverse events in a consecutive series of children. Endoscopist and staff learning curve for the novel 
technique may have influenced the technical failure of the first biopsy, as there were no further technical failures. Additional 
prospective trials of EUS-LB are recommended to evaluate the comparative efficacy and safety in children. 
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EOSINOPHILIC DISORDERS 

527*     PEDIATRIC EOSINOPHILIC ESOPHAGITIS HISTOLOGIC REMISSION RATES VARY BY CONCURRENT 
ALLERGY. Julia Sessions1,2, Natasha Purington2, Sean McGhee4, Alka Goyal3, Nasim Khavari3  
1Pediatrics, University of Virginia, Charlottesville, VA; 2Stanford University School of Medicine, Stanford, CA; 3Lucile 
Packard Children's Hospital Gastroenterology Hepatology and Nutrition, Stanford, CA; 4Lucile Salter Packard Children's 
Hospital at Stanford General Pediatrics, Palo Alto, CA  
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Background:   Eosinophilic esophagitis (EoE) is an immune mediated inflammatory disease characterized by esophageal 
eosinophilia. It has been described as a component of the Allergic March and is often seen concurrently with other atopic 
conditions. Some allergic diseases, including asthma, are described as heterogenous diseases with endotypes that may guide 
treatment. Similarly, we propose that EoE may have varying phenotypes and endotypes with different allergic manifestations 
that might impact response to therapy. 
 
Aims: To characterize allergy phenotypes within a pediatric EoE cohort at Lucile Packard Children’s Hospital and correlate 
histologic response (defined by remission with < 15 eosinophils/HPF) with comorbid allergy diagnoses. 
 
Methods: A retrospective review of pediatric patients <18 years of age diagnosed with EoE was conducted. All gastrointestinal 
clinic visits and esophagogastroduodenoscopies (EGD) from disease presentation through the first three years after diagnosis 
were reviewed. Kaplan-Meier estimates and the log rank test were used to determine whether time-to-first-histologic-remission 
differed by various presenting allergic diagnoses. Therapies assessed included proton pump inhibitor (PPI), topical steroids 
(defined as swallowed Flovent or budesonide), and dietary elimination. 
 
Results: Baseline characteristics and concurrent atopic conditions are summarized for the 137 patients with EGD follow-up 
data within three years of diagnosis (Table 1). A total of 80% of patients had at least one concurrent atopic condition, with food 
allergies most common (57%) followed by eczema (34%), and asthma (29%). The remission rate of the overall cohort was 
65%, and by concurrent allergy, comorbid oral allergy syndrome and eczema have the highest remission rates at 100% and 
81%, respectively followed by asthma (62%), food allergies (62%), seasonal allergies (60%), and history of anaphylaxis 
(56%). The median time to remission was 4 months for oral allergy syndrome, 5 for anaphylaxis, 8 for eczema, 12 for food 
allergy, and 15 for seasonal allergy and asthma. Kaplan-Meier curves for each atopic condition show that patients with eczema 
and oral allergy syndrome go into histologic remission significantly faster than those without (Figure 1). However, very few 
patients (n=7) had a reported diagnosis of oral allergy syndrome compared to eczema (n=47). Subsequent treatment analysis of 
the subset of patients with concurrent eczema show that all patients with eczema who were treated with topical steroids as a 
first line mono- or combination therapy went into remission (14/14). In comparison, 68% of those without eczema who were 
treated with topical steroids went into remission. Overall, 56% patients without eczema and 63% without oral allergy syndrome 
went into remission.  
 
Conclusions: In a real-world pediatric cohort, 80% of patients with EoE had underlying allergy. Food allergy, eczema, and 
asthma were the most predominant comorbid allergies. Patients with eczema and oral allergy syndrome were noted to achieve 
histologic remission at significantly higher and faster rates than patients with other allergies. This study suggests that EoE, like 
other allergic diseases, may have heterogenous phenotypes that could affect response to treatment. There is currently a 
knowledge gap in classifying EoE based on endotypes and phenotypes at diagnosis, and correlating responses to various 
treatment modalities. 
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528*     ENDOSCOPY AND SYSTEMATIC BIOPSY OF PATIENTS WITH CHRONIC GASTROINTESTINAL 
SYMPTOMS LEADS TO HIGH DISCOVERY RATE OF PATIENTS WHO MEET HISTOLOGIC CRITERIA FOR 
EOSINOPHILIC GASTRITIS AND/OR EOSINOPHILIC DUODENITIS. Nicholas Talley1, Dr. Amol Kamboj2, William 
Chey3, Dr. Henrik Rasmussen2, Brian Lacy4, Ikuo Hirano5, Mirna Chehade6, Dr. Nirmala Prabu Gonsalves5, Kathryn 
Peterson7, Anthony Lembo8, Colleen Schmitt9, Marc Rothenberg10, Robert Genta11, Maria Pletneva7, Kevin Turner12, Malika 
Pasha2, Evan Dellon13, William Sandborn14  
1The University of Newcastle Faculty of Health and Medicine, Callaghan, New South Wales, Australia; 2Allakos, Inc., 
Redwood City, CA; 3University of Michigan, Ann Arbor, MI; 4Mayo Clinic's Campus in Florida, Jacksonville, FL; 
5Northwestern University Feinberg School of Medicine, Chicago, IL; 6Icahn School of Medicine at Mount Sinai, New York, NY; 
7University of Utah Health Hospitals and Clinics, Salt Lake City, UT; 8Beth Israel Deaconess Medical Center, Boston, MA; 
9Galen Medical Group, Chattanooga, TN; 10Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 11Baylor College 
of Medicine, Houston, TX; 12The University of Texas Southwestern Medical Center, Dallas, TX; 13University of North Carolina 
at Chapel Hill School of Medicine, Chapel Hill, NC; 14University of California San Diego, La Jolla, CA  
 
Background:  While there is an increasing prevalence of eosinophilic gastrointestinal disorders (EGIDs) distal to the 
esophagus, emerging evidence suggests that eosinophilic gastritis/duodenitis (EG/EoD) may be significantly underdiagnosed. 
Patients with EG/EoD often present with chronic, non-specific gastrointestinal (GI) symptoms, similar to the experience of 
patients diagnosed with functional GI conditions. Our hypothesis is that systematic evaluation of patients with chronic GI 
symptoms may lead to the diagnosis of EG/EoD in a subset of these patients. AIM: to evaluate the prevalence of 
gastric/duodenal eosinophilia among patients with chronic, non-specific GI symptoms using endoscopy and systematic 
biopsies. 
 
Methods:  This multi-center, prospective study using a standardized esophagogastroduodenoscopy (EGD) and biopsy protocol 
and central pathologists recruited subjects with non-specific GI symptoms for ≥6 months without an established cause from 20 
sites in the United States. Patients who reported a daily average symptom severity score of ≥3/10 on any single symptom using 
a symptom questionnaire assessing abdominal pain, abdominal cramping, early satiety, bloating, nausea, vomiting, diarrhea, 
and loss of appetite were eligible for EGD with 8 gastric (4 antral, 4 body) and 4 duodenal biopsies (second and third part). 
EG/EoD histologic criteria were defined as peak eosinophil counts ≥30/hpf in at least 5 gastric hpfs and/or 3 duodenal hpfs, 
criteria used in two randomized, double-blind, placebo controlled EG/EoD studies (ENIGMA-Ph2 and ENIGMA-2-Ph3), and 
agreed upon by the Food and Drug Administration. 
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Results:  Of 556 patients screened, 405 (73%) met symptom severity criteria and underwent EGD; 181 patients (45%) who 
underwent EGD met the histologic criteria for EG/EoD. 401 (72%) patients screened and 132 (73%) who met EG/EoD 
histologic criteria were women (Table 1). Ninety-three percent of patients meeting histologic criteria for EG/EoD were 
previously diagnosed with gastroesophageal reflux disease (GERD), irritable bowel syndrome (IBS), or functional dyspepsia 
(FD) (Figure 1). Average duration of GI symptoms in the screened population as well as those that met histologic criteria for 
EG/EoD was 11 years (Table 1). 
 
Conclusion:  Forty-five percent of patients with at least moderate GI symptoms who underwent EGD met the histologic 
criteria for EG/EoD. Over 90% had been previously diagnosed with GERD, IBS, and/or FD. These findings suggest that 
EG/EoD may be significantly underdiagnosed in this population. Our results support EGD with systematic biopsies and 
intentional evaluation for tissue eosinophilia in these patients. Prompt recognition and diagnosis could lead to institution of 
earlier and targeted treatments to improve the symptom burden in this patient population. 
 

 
 
*Moderate-Severe GI symptoms defined as daily average symptom severity score of ≥3/10 on any single symptom using a 
symptom questionnaire assessing abdominal pain, abdominal cramping, early satiety, bloating, nausea, vomiting, diarrhea, and 
loss of appetite, and with a weekly Total Symptom Score ≥10. 
 

 
Figure 1. Medical History 
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529*     ACTIVATED MAST CELLS AND EOSINOPHILS ARE ASSOCIATED WITH INCREASED INFLAMMATORY 
MEDIATORS IN MUCOSAL BIOPSIES FROM EG AND/OR EOD PATIENTS WITH CHRONIC 
GASTROINTESTINAL SYMPTOMS. Melina Butuci1, Simon Gebremeskel1, Kathryn Peterson2, Alan Wong1, Julia Schanin1, 
Dr. Henrik Rasmussen1, Dr. Bhupinder Singh1, Dr. Amol Kamboj1, Bradford Youngblood1  
1Allakos, Inc., Redwood City, CA; 2University of Utah Health, Salt Lake City, UT  
 
Introduction:  Patients with chronic gastrointestinal (GI) symptoms without an identifiable pathogenic cause are often 
described as having a functional GI disorder (FGID). Although FGIDs are defined as chronic symptoms in the absence of an 
identifiable organic cause, numerous studies have implicated elevated and activated mucosal eosinophils and mast cells as 
potential pathogenic drivers of symptoms and disease. Literature describing impaired epithelial barrier function and neuronal 
sensitivity has further challenged the traditional view of an absence of organic cause of disease in these patients. In addition, a 
recent study demonstrated a significant percentage of patients with non-specific chronic GI symptoms met histological criteria 
for eosinophilic gastritis and or duodenitis (EG and/or EoD), diseases characterized by elevated and activated eosinophils and 
mast cells. Despite previous data implicating MCs and eosinophils in FGID pathogenesis, no study has comprehensively 
evaluated the activation state of these cells in moderate to severe symptomatic patients. 
 
Aim:  To evaluate the activation state of MCs and eosinophils and the level of local inflammatory mediators in patients with 
chronic GI symptoms compared to non-symptomatic control subjects. 
 
Methods:  Gastric and duodenal biopsies were obtained from patients with chronic unexplained GI symptoms and non-
diseased subjects meeting pre-defined symptom severity criteria as assessed by a validated symptom questionnaire. Flow 
cytometry and bulk RNA-sequencing were used to phenotype MCs and eosinophils in GI tissue biopsies. Levels of 
inflammatory mediators were measured after incubating whole GI tissue biopsies overnight ex vivo. 
 
Results:  Gastric and duodenal biopsies from patients with moderate-severe GI symptoms showed significantly elevated 
expression of MC and eosinophil activation markers compared to non-symptomatic control subjects, including the MC-specific 
neuropeptide receptor, MRGPRX2 (Figure 1). Consistent with local activation of MCs and eosinophils, supernatants from ex 
vivo cultured GI biopsies from symptomatic patients contained increased levels of the MC protease CPA3 and eosinophil 
granule proteins compared to control GI biopsies. In addition, supernatants from symptomatic patients had increased levels of 
inflammatory cytokines and chemokines, including IL-5, CCL2, and CCL4, compared to asymptomatic controls. Correlation 
analyses demonstrated significant associations between levels of CPA3, eosinophil granule proteins, and inflammatory 
cytokines. 
 
Conclusions:   MCs and eosinophils in mucosal biopsies from patients with moderate-severe unexplained GI symptoms are 
activated and produce inflammatory mediators that promote epithelial barrier dysfunction and visceral hypersensitivity, 
supporting previous work implicating these cells as potential pathogenic drivers of chronic GI symptoms. 
 

 
Figure 1: GI biopsies from patients with chronic GI symptoms have elevated expression of MC and eosinophil activation 
markers. Freshly isolated GI biopsies were obtained from symptomatic (blue) patients or non-symptomatic healthy controls 
(gray), processed into single cells, and evaluated for expression of the eosinophil activation marker CD69, the MC activation 
marker CD63, and the neuropeptide receptor MRGPRX2. The expression of activation markers was derived from the median 
fluorescent intensity (MFI) of stained cells subtracted from a fluorescence minus one negative control for each marker 
assessed. **** p 
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530     BASELINE DEMOGRAPHICS AND DISEASE CHARACTERISTICS OF EOSINOPHILIC ESOPHAGITIS 
PATIENTS ENROLLED IN PART A OF THE 3-PART, RANDOMIZED, PLACEBO-CONTROLLED, PHASE 3 TREET 
STUDY. Marc Rothenberg1, Evan Dellon2, Ikuo Hirano3, Mirna Chehade4, Harry Sarles5, Priscilla Page5, Qiong Zhao6, Leda 
Mannent7, Nikhil Amin6, Bethany Beazley6, Kiran Patel8, Veronica Mas Casullo6  
1Cincinnati Children’s Hospital Medical Center and University of Cincinnati College of Medicine, Cincinnati, OH; 2University 
of North Carolina School of Medicine, Chapel Hill, NC; 3Northwestern University Feinberg School of Medicine, Chicago, IL; 
4Mount Sinai Center for Eosinophilic Disorders, Icahn School of Medicine at Mount Sinai, New York, NY; 5DHAT Research 
Institute, Garland, TX; 6Regeneron Pharmaceuticals, Inc., Tarrytown, NY; 7Sanofi, Chilly-Mazarin, France; 8Sanofi, 
Bridgewater, NJ  
 
Background: Eosinophilic esophagitis (EoE) is a chronic type 2 inflammatory disease of the esophagus, which has a male 
predominance and is most commonly diagnosed in young adults. Dupilumab, a fully human monoclonal antibody, blocks the 
shared receptor component for interleukin (IL)-4 and IL-13, key and central drivers of type 2 inflammation in multiple diseases 
including EoE. Part A of the 3-part, double-blind, placebo controlled, phase 3 LIBERTY EoE TREET study (NCT03633617) 
evaluated the efficacy and safety of weekly (qw) dupilumab 300 mg vs placebo in adolescent and adult EoE patients for 24 
weeks. Co-primary endpoints – the proportion of patients achieving peak esophageal intraepithelial eosinophil count ≤ 6 
eosinophils/high power field (eos/hpf) and change from baseline in Dysphagia Symptom Questionnaire (DSQ) score at Week 
24 – were achieved, and dupilumab was well tolerated. This analysis presents detailed baseline demographics of the patients in 
Part A of the phase 3 EoE TREET study. 
 
Methods: The study enrolled 81 patients aged ≥ 12 years with a documented diagnosis of EoE, as evidenced by a peak 
eosinophil count of ≥ 15 eos/hpf in ≥ 2 of the 3 regions of the esophagus; unresponsive to 8-week treatment with high-dose 
proton-pump inhibitors; no other causes of eosinophilic gastrointestinal disease; a history of ≥ 2 episodes of dysphagia per 
week over 4 weeks; ≥ 4 episodes of dysphagia in the 2 weeks prior to baseline, ≥ 2 of which required medical attention or 
liquids, or involved coughing, gagging, or vomiting; and a DSQ score ≥ 10. All patients were eligible to continue into Part C, a 
28-week extended treatment period. 
 
Results: Baseline patient demographics and disease characteristics were similar in both treatment groups (Table). The overall 
study population was predominantly male (60.5%) and Caucasian (96.3%) with a mean body mass index of 26.1 (standard 
deviation [SD] 6.3). The mean age was 31.5 (SD 14.3) years, and 24.7% of the trial population were adolescents aged 12–18 
years. The mean duration of EoE was 5.0 (SD 4.3) years with a mean of 2 prior esophageal dilations (SD 1.3), and 40.7% of 
the patients were on food-elimination diets at screening. 74.1% of the study population had previously used swallowed topical  
corticosteroids, and 54.3% were steroid refractory. Overall, 84.0% of patients had a current history of concurrent self-reported 
mild-to-moderate type 2 inflammatory disease, including allergic rhinitis (59.3%), food allergies (44.4%), other allergies 
(48.1%, e.g. pollen, animals, dust mites), asthma (30.9%), and atopic dermatitis (18.5%). Mean baseline DSQ score (range 0–
84) was 33.6 (SD 12.4); mean baseline EoE Endoscopic Reference Score (range 0–18) was 6.3 (SD 2.8); and mean baseline 
EoE Histologic Scoring System grade and stage scores (range 0–3) were both 1.3 (SD 0.4). 
 
Conclusions: The baseline demographics and disease characteristics of patients enrolled in Part A of the phase 3 LIBERTY 
EoE TREET demonstrate that this population was symptomatic, with severe inflammation, and previously difficult-to-treat. 
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532*     ENDOTYPE AND PHENOTYPE RELATIONSHIPS IN CHILDREN WITH EOSINOPHILIC ESOPHAGITIS 
TREATED WITH DIET ELIMINATION. Rethavathi Janarthanam, Ming Wang, Kaitlin Keeley, Barry Wershil, Joshua 
Wechsler  
Pediatrics, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL  
 
Rationale:  Eosinophilic esophagitis (EoE) is an antigen mediated inflammatory disease. Dietary removal of one or more foods 
is effective therapy. The EoE transcriptome and the clinical response to diet elimination are well described, however endotype-
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phenotype relationships with diet elimination treatment are unclear. We examined transcriptome-associated endotype-
phenotype relationships in an EoE cohort treated with elimination diet (ED). 
 
Methods:  We retrospectively identified EoE patients who underwent ED treatment with identification of one or more food 
triggers of inflammation. RNA was isolated from archived FFPE specimens and total RNA-SEQ was performed on samples 
with DV200 over 30%. Protein-coding genes were TMM normalized, and differential expression of paired pre/post-ED 
specimens was assessed with Limma-voom. We performed pathway (DAVID) analysis and comparisons were made to a 
published RNA-SEQ dataset of EoE vs. control. Potential endotypes were generated by principal component analysis (PCA), 
consensus and hierarchical clustering (CC/HC), and Non-negative Matric Factorilization clustering (NMF). Clinical and gene 
differences were assesed between endotypes using fisher’s exact and Mann-Whitney test.  
 
Results:  Forty-one pre-ED specimens were sequenced; 33 had paired post-ED specimens. Among paired specimens, the top 
DE genes with ED were ALOX15, MUC16, POSTN, EPPK1, and CCL26. In total 107 genes were downregulated, while 53 
were upregulated with ED (logFC cutoff: 1, adjusted p-value<0.05), of which 111 were found to be similarly dysregulated in 
the EoE-control dataset. The response to ED showed immune-inflammatory activation and epithelial barrier dysfunction 
pathways in common with EoE-control. ED uniquely had proteinaceous extracellular (ADAMTS15), plasma membrane and 
cell adhesion (MUC16) pathways. Among the pre-ED specimens, we found high PC1 associated with dysphagia, while high 
PC2 correlated with eosinophil count, and low PC5 associated with the number of food triggers of eosinophilia. We found 2 
predominant clusters by CC/HC and NMF. Cluster 2 was notable for high expression of RPL7, a ribosomal gene associated 
with collagen and autoimmune diseases. Dysphagia was increased in cluster 2 (NMF: p<0.001, CC/HC: p<0.01). Milk as a sole 
trigger was over twice likely in cluster 1 as cluster 2 (OR: 2.3, p<0.05). Cluster 2 had increased symptoms and food triggers 
compared to cluster 1 (p<0.05). 
 
Conclusions:  Endotype-phenotype differences exist among children with EoE treated with dietary elimination associated with 
symptoms, eosinophilia, and dietary trigger burden. 
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Gene differences between EoE endotypes 
 

HEPATOLOGY 
 
533     CREATION AND IMPLEMENTATION OF A STANDARIZED CHECKLIST TO STANDARDIZE THE 
AMBULATORY CARE OF CHILDREN WITH CIRRHOSIS. 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. 
 
Methods: A checklist of care items for children with cirrhosis was created based on expert opinion at Boston Children’s 
Hospital (BCH) by pediatric hepatologists. A RedCapâ survey referred to as the “Cirrhosis Care Bundle” (CCB) was developed 
and initiated in February 2019. At completion of an ambulatory clinic visit with a patient with cirrhosis seen in Hepatology 
Clinic, a RedCapâ survey was completed by the provider (Fellow or Attending) with the goal of one CCB per patient with 
cirrhosis per year. 
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Results: From February 2019 to February 2021, 116 unique patients with cirrhosis were seen in Hepatology Clinic, 93 CCB 
were completed on 65 unique patients. Yearly CCB completion rates were 69% for 2019, 43% for 2020 and 63% thus far for 
2021. Rates of item completion before and after initiation of the CCB on 47 patients seen in the year before and year after the 
CCB was implemented were analyzed using chi-square methodology. The rates of obtaining a screening oxygen saturation (p < 
0.049), documenting creatinine level (p < 0.002) , verifying vaccination against influenza, Hepatitis A and B (p < 0.00 for all 
three vaccines) and documenting guidance to avoid NSAID medications in the EMR (p < 0.00) were statistically higher after 
the CCB was initiated compared to the year prior to using the CCB. 
 
Conclusions: Using QI methods, we created and implemented a checklist to standardize the care of a chronic illness that lacks 
evidence based care guidelines for children within a subspecialty ambulatory clinic. The act of completing a care checklist can 
lead to improved standardization of ambulatory care for children with cirrhosis. 
 
 
534     LIVER ULTRASOUND AS A SCREENING MODALITY FOR PEDIATRIC NAFLD. Danielle Clark2, Aaron 
Pankiewicz2, Brian Ketterman3, Courtney Richman3, Alisha Mavis1  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Duke University, Durham, NC; 2Pediatrics, Duke University, 
Durham, NC; 3School of Medicine, Duke University School of Medicine, Durham, NC  
 
Background:  Non-Alcoholic Fatty Liver Disease (NAFLD) is defined as fatty infiltration (>5%) of the liver without 
significant history of alcohol intake or other liver disorders. NAFLD is the most common liver disease in pediatrics and 
parallels the obesity epidemic. Factors associated with the development of NAFLD include obesity, insulin resistance, 
prediabetes/Type II diabetes, elevated ALT, and dyslipidemia. The gold standard for diagnosis is liver biopsy, which is 
invasive and expensive; the current non-invasive screening methods for at-risk children have poor sensitivity and specificity. 
Our study aimed to evaluate if steatosis on US could accurately predict steatosis on biopsy in a diverse pediatric population. 
 
Methods:  We performed a retrospective review of 603 pediatric patients (2-18 years) who underwent liver US and liver 
biopsy between 2009-2019 at a tertiary care center. Exclusion criteria included biopsies following liver transplant, ALT/AST 
>2000, and repeat liver biopsy. All biopsies were reviewed by a hepatopathologist and all ultrasounds were reviewed by a 
pediatric radiologist. 
 
Results: 349 patients (40% female; 35% Latinx, 16% Non-Hispanic Black, 35% White) met criteria for inclusion in the study 
with a median age of 11 years. Steatosis on US predicted steatosis on biopsy with sensitivity=69%, specificity=95%, 
PPV=92%, NPV=79%. Among patients with BMI >95th percentile, sensitivity=77%, specificity=91%, PPV=98%, NPV=42%. 
A finding of steatosis on US is strongly predictive of steatosis on biopsy, especially in obese pediatric patients. 
 
Conclusions:  US represents a widely available, non-invasive imaging modality for the evaluation of NAFLD. Contrary to 
prior studies, these results in a large, diverse pediatric cohort support the use of US as a highly specific screening tool. Our 
results align with ESPGHAN NAFLD guidelines, which recommends US in the screening for NAFLD. Further study is needed 
to determine the extent of its utility, weaknesses, and benefits for our patients. 
 
 
537     EXPANDING NEWBORN SCREENING FOR BILIARY ATRESIA USING FRACTIONATED BILIRUBIN 
MEASUREMENTS: AN IMPLEMENTATION STUDY. Tebyan Rabbani2, Sanjiv Harpavat1, Jay Shah2  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Pediatrics, The University of Texas Health Science Center at San 
Antonio, San Antonio, TX  
 
Background:  Infants with biliary atresia (BA) have the best outcomes when identified early and the Kasai portoenterostomy 
(KPE) is performed before 30-45 days of life (DOL). However, the average age at the time of KPE in the United States is 63 
days old and there has been no recent improvement in the age at which it is performed. In our hospital system, two infants were 
diagnosed with BA at 6 months old. Outside of the KPE window, they were referred to us for liver transplantation. To address 
the problem of late presentation, we implemented a BA screening strategy utilizing fractionated bilirubin. Our goals were to 
evaluate the process of screening for BA using this approach in our hospital system and determine whether it reduces the time 
to identify BA. 
 
Methods:  We examined different methods of BA screening and consulted experts in the field of screening. The fractionated 
bilirubin method was determined to operate best within our current system. Multiple education campaigns were made to inform 
interdepartmental staff and outside PCPs of this new study. We established a chain of communication to relay positive 
screening results to PCPs and gastroenterology (GI) specialists. To implement our study, we collected 120 direct bilirubin (DB) 
measurements and calculated the upper limit of the 95% reference interval to derive our cutoff (0.4 mg/dL). New institutional 

JPGN 73, Supplement 1, November 2021 S389

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



policies were established that all newborns were tested at 24 hours of life (stage 1), and those with levels ≥0.5 mg/dL were 
followed further. The infant’s PCP was contacted to recommend a repeat fractionated bilirubin at 2 weeks of life (stage 2). If 
the repeat DB was >1.0 mg/dL, the patient was evaluated by GI. The study design was approved by our institutional review 
board. 
 
Results:  Over the first 100 days (February 1, 2021 – May 11, 2021), 800 infants were born and 781 (97.6%) were screened. 
The 19 infants not screened (2.4%) were at the onset of the study, before automatic ordering of DB was introduced in the 
EMR. There were 11 infants (1.4%) who had DB levels ≥0.5 mg/dL initially. Upon repeat testing at 2 weeks, there were 3 
groups of infants: not retested (n=1), retested ≤1 mg/dL (n=5), and retested >1 mg/dL (n=5) (Table). The average age at retest 
was 14 DOL and for those with levels >1 mg/dL, the average time to be seen by GI was 2.5 days. Of those that retested 
positive, BA was excluded by HIDA scan in 1 patient (at 22 DOL) and IOC in 2 patients (at an average of 36 DOL). The 
evaluation for BA is still ongoing for 1 patient. Alternative diagnoses for infants initially testing positive included hypoxic-
ischemic encephalopathy, congenital syphilis, gastroschisis, congenital hypothyroidism, and cystic fibrosis transmembrane 
conductance regulator (CFTR) heterozygosity. 
 
Discussion:  Our results demonstrate how a BA screening protocol can be implemented in a university-based system. We 
initially considered two strategies, the stool color card and fractionated bilirubin. Due to the high cost associated with 
establishing a centralized call center required for the stool color card, we elected to select serum bilirubin screening. 
Implementing the screening requires: (1) potentially changing nursery policies for a first test, (2) education campaigns and 
direct contact by email, telephone, and EMR messaging, (3) continued communication with PCP to ensure infants were 
referred to GI promptly. Screening had a net false positive rate of 0.6% (5/781) and identified causes of cholestasis other than 
BA as well. BA was excluded by 28 DOL on average. Our results can provide a template for other institutions interested in 
implementing a BA screening protocol in their practice. 
 

 
 
 
540     COMPARISON OF HEPATITIS B IMMUNITY IN PEDIATRIC PATIENTS WITH AND WITHOUT 
INFLAMMATORY BOWEL DISEASE. Kritika Sukumar1, Karen DeMaria2, Martin Maksimak1  
1Pediatric Gastroenterology, Geisinger Health, Danville, PA; 2Pediatric Gastroenterology, Stanford University, Stanford, CA  
 
Background:  In the United States, Hepatitis B surface antibody levels (HBsAL) are not routinely checked in previously 
vaccinated healthy individuals. However, the North American Society for Pediatric Gastroenterology, Hepatology, and 
Nutrition (NASPGHAN) recommends checking Hepatitis B serologic status in inflammatory bowel disease (IBD) patients 
prior to starting anti-TNFα therapy because of the risk of reactivation of latent Hepatitis B. These tests include Hepatitis B 
surface antigen, Hepatitis B surface antibody, and Hepatitis B core IgM antibody. Non-immunity to Hepatitis B was defined by 
HBsAL <10 mIU/mL. If the HBsAL shows that an IBD patient is not immune to Hepatitis B, then revaccination with the 3 
dose Hepatitis B series is recommended. 
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The Pediatric Gastroenterology Department at Geisinger Medical Center has found on an initial review, that approximately 
73% of pediatric IBD patients being considered for anti-TNFα therapy had HBsAL indicative of non-immunity to Hepatitis B. 
In comparison, data we obtained from Geisinger Commonwealth School of Medicine indicated that only 40% of their incoming 
first-year students lacked immunity to hepatitis B. Thus, we wanted to compare the Hepatitis B immune status between our 
IBD patients and controls, to determine if there is a difference in the immune status between the two groups. From our medical 
school data, we hypothesized that age-matched controls will have a greater percentage of individuals immune to Hepatitis B 
than our IBD patients. 
 
Methods:  We conducted a retrospective chart review of 100 pediatric IBD patients diagnosed at Geisinger Medical Center 
between the years 2011 and 2018. We are prospectively enrolling control patients between the ages of >7 and <18 years 
without a diagnosis of IBD or immunodeficiency, but previously vaccinated against Hepatitis B. HBsAL were compared 
between our patients with IBD and the control patients enrolled to date. Since this is an ongoing study no final hypothesis 
testing has yet been performed. Descriptive statistics including frequency and percentages for categorical data and median and 
inter-quartile range (IQR) for continuous data are reported for both groups. 
 
Results:  Initial descriptive data showed that of the 100 patients diagnosed with IBD being considered for anti-TNFα therapy, 
73% of these children had HBsAL indicative of non-immunity to Hepatitis B. Of the 62 prospectively recruited control 
patients, 76% of children had HBsAL indicative of non-immunity to Hepatitis B. Comparison of Demographics and Hepatitis 
B information for patients with and without IBD are provided in Table 1. For those IBD patients not immune to Hepatitis B, a 
3 dose revaccination series was recommended. As shown in Table 2, after the revaccination series, about 84% of IBD patients 
had HBsAL indicative of immunity to Hepatitis B. 
 
Discussion:  From our medical school data, we had hypothesized that there would likely be a difference between our IBD and 
non-IBD group due to a postulated component of immune dysregulation in our IBD cohort. Our preliminary results showed 
that a similar number of IBD and control patients lacked immunity to Hepatitis B based on HBsAL. This suggests that IBD 
status may not have a bearing on Hepatitis B immunity, converse to our initial hypothesis. However, given ongoing recruitment 
of control patients, final statistical analysis is not yet complete but should be available this fall. 
 
Of those IBD patients not immune to Hepatitis B, 84% of patients achieved seroprotective levels after revaccination with the 
three dose Hepatitis B series. A former study indicated that 92% of adolescents who had HBsAL indicative of non-immunity, 
were able to achieve seroprotective levels in response to just one dose of the Hepatitis B vaccine. Further studies are needed to 
elucidate if IBD patients can mount a similar amnestic response to a single dose of the Hepatitis B vaccine, or if a full 3 dose 
vaccination series is necessary.  
 

 

JPGN 73, Supplement 1, November 2021 S391

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



544     PREDICTORS OF POOR OUTCOMES IN PEDIATRIC LIVER TRANSPLANT RECIPIENTS AFTER 
TRANSFER TO ADULT CARE: WHO IS AT RISK? James Stevens3,1, Scott Gillespie3, Lori Hall1, Ryan Ford2, Nitika 
Gupta3,1  
1Transplant Services, Children's Healthcare of Atlanta Egleston Hospital, Atlanta, GA; 2Internal Medicine, Emory University 
School of Medicine, Atlanta, GA; 3Pediatrics, Emory University School of Medicine, Atlanta, GA  
 
Background/Objectives: With improvements in surgical technique and immunosuppressive regimens, many pediatric 
transplant recipients are surviving to adulthood. Successful transition to an adult provider is key to a patient’s continued well-
being. Mortality remains high in young adults with chronic medical conditions following transfer. Our objective is to analyze 
numerous demographic, psychosocial and clinical factors in pediatric liver transplant recipients for their potential impact on 
risk of death or loss to follow-up in adulthood. 
 
Methods: Retrospective cohort study of children who underwent liver transplantation at a large tertiary transplant center and 
were transferred to adult care between 2000-2015. 
 
Results: We transferred 101 patients. Ninety-three followed with an adult provider and 8 were lost to follow-up. Twenty-three 
patients died after transfer (25%). Several childhood factors were associated with adult death: black race (odds ratio- OR 6.59, 
p<0.001); psychiatric illness or substance use (OR 2.81, p=0.039); failure to graduate high school (HS) (OR 9.59, p<0.001); 
medication non-adherence (OR 4.72, p=0.02); acute cellular rejection (OR 4.44, p=0.025); presence of diabetes mellitus (OR 
5.71, p=0.001) and chronic kidney disease (OR 2.82, p=0.043). Not graduating HS was associated with loss to follow-up 
(p<0.001). On multivariate analysis, black race, substance use, diabetes, and not graduating HS retained association with adult 
death (all p<0.05). 
 
Conclusions: Complex, intertwined patient factors are associated with increased risk of death in pediatric liver transplant 
recipients after transfer to adult care. Early recognition of high-risk patients and further investigation into underlying causes of 
health disparities may improve long-term outcomes. 
 
 
546     EXPLORING THE ROLE OF CHOLINE AND PHOSPHOLIPIDS IN PEDIATRIC NONALCOHOLIC FATTY 
LIVER DISEASE. Michael Schmalz1, Amanda Brown2, Jonathan Mark Brown2, Praveen Kumar Selvakumar1, Renliang 
Zhang2, Roy Kim3, Jennifer Brubaker3, Kimberly Giuliano6, Lukas Kost1, Wei Liu4, Sarah Worley4, Naim Alkhouri5, 
Mohammad Nasser Kabbany1  
1Pediatric Gastroenterology and Hepatology, Cleveland Clinic, Cleveland, OH; 2Learner Research Institute, Cleveland Clinic, 
Cleveland, OH; 3Pediatric Endocrinology, Cleveland Clinic Children's Hospital, Cleveland, OH; 4LRI Quantitative Health 
Sciences, Cleveland Clinic, Cleveland, OH; 5Arizona Liver Health, Phoenix, AZ; 6General Pediatrics, Cleveland Clinic 
Children's Hospital, Cleveland, OH  
 
Introduction: Non-alcoholic fatty liver disease (NAFLD) affects 13% of the general pediatric population and between 29-38% 
of obese adolescents. While NAFLD severity correlates with worsening obesity, the degree of correlation is not uniform, and 
some populations appear to be at more risk than others. The pathophysiology is incompletely understood but may involve 
dysregulated triglyceride (TG) processing. Our study focused on choline metabolism and its role in phospholipid synthesis in 
very low-density lipoproteins (VLDL) production as a vehicle to export TG from the hepatocyte. We designed a prospective 
translational pilot study to assess choline metabolism in pediatric patients with NAFLD through use of lipidomics in these 
subjects. 
 
Methods: We recruited obese or overweight children with risk factors for metabolic syndrome with and without NAFLD and 
10 healthy controls for analysis. NAFLD was diagnosed at recruitment based on imaging (ultrasonography or elastography) or 
ALT level (> 52 u/L for males or > 44 u/L for females) and after ruling out other causes of chronic liver disease. We measured 
serum choline, carnitine, betaine, trimethylamine N-oxide (TMAO), a byproduct of dietary choline gut microbial metabolism, 
and lipidomic profile for plasma lysophosphatidylcholine (PC), lysophosphatidylcholine (LPC), phosphatidylethanolamine 
(PE) and lysophosphatidylethanolamine (LPE) species in all participating subjects. 
 
Results: BMI and dyslipidemia prevalence were significantly higher in NAFLD group compared to non-NAFLD and healthy 
controls. There was no difference in prediabetes/diabetes or fasting glucose levels. Serum choline, carnitine and betaine were 
not different between the study groups. TMAO was noted to be significantly higher in NAFLD vs non-NAFLD subjects 1.9 
[1.4, 3.4] vs 1.3 [0.95, 2.0] µM (p = 0.034). After adjusting for sex, BMI z-score, VLDL, LDL, and HDL , lipidomics analysis  
showed that all PC species were higher in obese patients (NAFLD and non NAFLD) compared to healthy controls 2315.5 
(2105.9, 2546.0) , 2218.9 (2064.3, 2385.1) vs 1559.5 (1241.6, 1958.9) ng/uL (p=0.024). Several PC species noted to be higher 
including (32:1, 32:2, 34:3, 34:4, 34:5, 36:1, 36:2, 36:5, and 38:6). We also noted that LPC 20:5 was higher in obese subjects 
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(5.1, 4.7 vs 1.7) p=0.026. None of the PE and LPE species were different between the three groups. No significant difference in 
PC, LPC, PE and LPE was noted between NAFLD and non NAFLD subjects 
 
Discussion: PC species are increased in NAFLD and non NAFLD subjects compared to healthy controls. This can be 
explained by obesity’s effect on PC metabolism. Even though TMAO was higher among NAFLD compared to non-NAFLD 
subjects, phospholipids were not different between the two groups. This may be explained by either upregulation of 
endogenous choline synthesis or small sample size. 
 
 
548     AN INTEGRATED ANALYSIS OF LONG-TERM CLINICAL SAFETY IN MARALIXIBAT-TREATED 
PARTICIPANTS WITH ALAGILLE SYNDROME. Rakesh Raman, Will Garner, Pamela Vig, Ed Tucker  
Research and Development, Mirum Pharmaceuticals, Foster City, United Kingdom  
 
Background: Maralixibat (MRX) is an apical sodium-dependent bile acid transport (ASBT) inhibitor that interrupts 
enterohepatic recirculation of bile acids, thus reducing pruritus and cholestasis. The safety database of MRX comprises over 
1600 participants, which includes patients with Alagille syndrome (ALGS). In this analysis, we present an overview of clinical 
safety of an integrated population of patients with ALGS treated with MRX. 
 
Methods: An analysis of safety data, which included review of treatment-emergent adverse events (TEAEs) and laboratory 
data, was conducted across an integrated safety population comprising 3 Phase 2 clinical studies and their extension studies of 
MRX-treated participants with ALGS (N=86). Doses of MRX ranged from 66.5 μg/kg to 380 μg/kg once daily and up to 380 
μg/kg twice daily. A data cut was taken 01 Dec 2019. 
 
Results: Of the 86 participants in the integrated population, the median duration of exposure to MRX was 32.3 months (range 
0.03 – 60.9 months), which included 19 participants who had received treatment for ≥ 4 years. 41 participants continue to 
receive MRX treatment from this ALGS population. Most TEAEs were mild to moderate in severity. A total of 22 participants 
had an SAE, of which 3 were related to MRX. Ten participants had an AE leading to discontinuation of MRX. The most 
common adverse drug reactions were diarrhea and abdominal pain. These events were mostly transient in nature (median 
duration of 2 days and 1 day, respectively), mild to moderate in severity and resolved with no action taken with MRX. Review 
of laboratory data showed asymptomatic spontaneous rises in serum ALT in some participants, however, these rises appeared 
to be consistent with the natural history of ALGS and were not dose dependent. The elevations were not associated with 
concomitant rises in bilirubin or clinical sequelae. No other clinically significant trends were observed, in review of laboratory 
data, including fat-soluble vitamins. 
 
Conclusions: A long-term analysis of the safety data across the ALGS integrated population revealed most TEAEs to be mild 
to moderate in severity. Diarrhea and abdominal pain were the most common AEs, were mostly transient in nature, and 
resolved without action taken. ALT rises were not associated with clinical sequelae and appeared to be consistent with the 
natural history of the disease. This analysis demonstrated that > 4 years of treatment with MRX is well tolerated and has an 
acceptable safety profile. 
 
 
549     GASTROINTESTINAL TOLERABILITY OF MARALIXIBAT IN PATIENTS WITH ALAGILLE SYNDROME: 
AN INTEGRATED ANALYSIS OF SHORT- AND LONG-TERM TREATMENT. Binita Kamath2, Rakesh Raman1, Will 
Garner1, Ed Tucker1, Pamela Vig1, Emmanuel Gonzales3  
1Research and Development, Mirum Pharmaceuticals, Foster City, United Kingdom; 2Division of Gastroenterology, 
Hepatology and Nutrition, The Hospital for Sick Children and University of Toronto, Toronto, ON, Canada; 3Hépatologie 
Pédiatrique, Hôpital Bicêtre, AP-HP, Université Paris-Saclay, Paris, France  
 
Background: Maralixibat (MRX) is an apical sodium-dependent bile acid transport (ASBT) inhibitor that interrupts 
enterohepatic recirculation, thus reducing pruritus and cholestasis. Based on the mode of action, ASBT inhibitors prevent 
recycling of bile acids through excretion in the feces. Gastrointestinal (GI) disturbances are reported to be the most common 
adverse events associated with ASBT inhibitor treatment. We further characterize the treatment-emergent GI effects in an 
integrated population of MRX-treated patients with Alagille syndrome (ALGS). 
 
Methods: An analysis was conducted across an integrated population comprising three Phase 2 clinical studies and their 
extension studies of MRX-treated patients with ALGS (N = 86). Patients received doses of MRX from 66.5 μg/kg to 380 μg/kg 
once daily and up to 380 μg/kg twice daily. The analysis was specific for treatment-emergent adverse events of diarrhea and 
abdominal pain, irrespective of relatedness, and utilized a grouped term definition (multiple preferred terms) for each event. A 
sub-analysis of placebo-controlled studies was conducted to further illustrate the treatment-emergent AEs. 
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Results: Of the 86 patients in the integrated ALGS population, the median duration of exposure to MRX was 32.2 months 
(range 0.03–60.9 months), which included patients who received treatment for up to >5 years. A total of 49 (57%) patients had 
an event of diarrhea and 46 (53%) patients had an event of abdominal pain; 33 (38%) patients had both events, of which 20 
(23%) patients had both events concurrently. Incidence was highest during the first month of treatment and subsequently 
decreased over time. Most events were mild to moderate in severity and resolved with no action taken with MRX; the majority 
of incidences occurred within the first 4 weeks of treatment and lasted < 1 week in duration. Across all studies and doses, MRX 
dose interruptions were reported in a total of 2 patients who experienced GI events (1 for diarrhea and 1 for abdominal pain). 
No patients discontinued MRX due to either event across all studies and all doses. Consistent with these findings, safety data 
from the 13-week placebo-controlled studies in the integrated population (MRX n = 39 and placebo [PBO] n = 18) showed an 
overall similar incidence of GI events between MRX and PBO, with a slight difference in abdominal pain. For MRX and PBO, 
respectively, events of diarrhea were reported in 17 (44%) patients and 9 (50%) patients, while events of abdominal pain were 
reported in 15 (38%) patients and 5 (28%) patients. 
 
Conclusions: GI events, including diarrhea and abdominal pain, have been reported to occur in MRX treated patients with 
ALGS. This analysis of an integrated ALGS population demonstrates that the majority of these events are mild to moderate in 
severity, transient in nature, and do not result in discontinuation of treatment. In addition, the PBO-controlled sub-analysis 
demonstrates similar rates of these events between MRX and PBO, with a slight difference in abdominal pain. 
 
 
551     ANGIOTENSIN -CONVERTING ENZYME-2(ACE2) EXPRESSION IN PEDIATRIC LIVER DISEASE . James 
Stevens1,2, Vasantha Kolachala1, Gaurav Joshi1, Sini Nagpal3, Gregory Gibson3, Nitika Gupta1,2  
1Department of Pediatrics, Emory University School Of Medicine, Atlanta , GA; 2Transplant services, Children's Healthcare of 
Atlanta Egleston Hospital, Atlanta, GA; 3Georgia Institute of Technology, Atlanta, GA  
 
Background:  Angiotensin-converting enzyme-2 (ACE2) is a cell membrane protein that helps regulate blood pressure and 
inflammation. It has also gained recent notoriety as the receptor SARS-CoV-2 uses to invade human cells. While ACE2 has 
been shown to have moderate expression within the liver, prior research is mostly limited to animal models and the role of 
ACE2 in pediatric liver disease has not been discerned. Here we aim to analyze ACE2 expression in children with immune-
mediated liver diseases, to better understand its evolving presence and utility in chronic liver disease as well as shed light on 
COVID-19’s potential effects within the liver. 
 
Methods:  Immunofluorescent staining of paraffin-fixed liver biopsy tissues of patients with autoimmune hepatitis and primary 
sclerosing cholangitis was done with ACE2-specific antibodies along with healthy controls. Cholangiocyte and nuclear 
antibody markers were concurrently added. ACE2 expression was analyzed by confocal microscopy. Computational deep 
learning-based segmentation models, StartDist and Cellpose, identified individual nuclei and cells within the tissue. Individual 
masks were generated for nuclei and cells using Fiji. Input from these masks in CellProfiler was used to quantify cellular, 
cytosolic, and nuclear mean IF intensity in samples. Additionally, state-of-the-art spatial transcriptomics technology was used 
to provide high throughput gene expression analysis in intact tissue section determining the cellular composition for ACE2 
expression. Finally, an ACE2 enzyme-linked immunosorbent assay (ELISA) was used to quantify ACE2 serologic expression 
in patients and controls. 
 
Results:  ACE2 showed clear and specific expression in all the liver biopsy specimens which were verified with nonspecific 
staining and negative controls. Computational deep machine learning effectively identified distinct cell and nuclear 
membranes, allowing for separate nuclear and cytosolic analysis. High ACE2 expression was evident at the apical surface of 
cholangiocytes for both patients and controls. Relatively lower expression was seen within the cytosol and nuclei of 
hepatocytes and hepatic lymphocytes. Children with immune-mediated liver diseases were found to have overall higher mean 
hepatic expression of ACE2 than controls (p<0.01). No significant differences were seen in serologic ACE2 expression. Spatial 
transcriptomics identified cell composition of ACE2 expressing spots containing antibody-secreting cells and was different as 
compared to the other spots. 
 
Conclusions:  ACE2 expression is prevalent throughout the liver, with strong localization to cholangiocyte apical membranes 
as well as a presence within hepatocytes and immune cells. Machine learning can be used to rapidly identify hepatic cellular 
components for histologic analysis. ACE2 expression in the liver may be higher in pediatric immune-mediated liver disease. 
Future work will be directed to better understand the implications of hepatic ACE2 on COVID-19 presentation and clinical 
course. 
 

JPGN 73, Supplement 1, November 2021 S394

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 
552     THE ROLE OF LIVER BIOPSY IN THE DIAGNOSIS AND PROGNOSIS OF PEDIATRIC PRIMARY 
SCLEROSING CHOLANGITIS AND AUTOIMMUNE HEPATITIS OVERLAP. James Stevens1,2, Nitika Gupta1,2, Matthew 
DiGuglielmo8, Katryn Furuya13, Jessica Hochberg15, Simon Horslen22, Nanda Kerkar19, Bart Koot3, Kathleen Loomes4, Cara 
Mack6, Mercedes Martinez7, Saeed Mohammad11, Alexander Miethke5, Tamir Miloh14, Aldo Montano-Loza26, Nadia 
Ovchinsky17, Emily Perito21, Girish Rao9, Amanda Ricciuto23, Pushpa Sathya18, Kathleen Schwarz20, Uzma Shah12, Nisreen 
Soufi10, Mary Tessier24, Pamela Valentino25, Bernadette Vitola16, Mark Deneau27  
1Department of Pediatrics , Emory University, Atlanta, GA; 2Transplant Services, Children's Healthcare of Atlanta Egleston 
Hospital, Atlanta, GA; 3Amsterdam UMC Locatie AMC, Amsterdam, North Holland, Netherlands; 4The Children's Hospital of 
Philadelphia, Philadelphia, PA; 5Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 6University of Colorado, 
Denver, CO; 7Columbia University, New York, NY; 8Nemours Children's Clinic, Wilmington, DE; 9Indiana University School 
of Medicine, Indianapolis, IN; 10Children's Hospital of Los Angeles, Los Angeles, CA; 11Northwestern University, Evanston, IL; 
12Harvard University, Cambridge, MA; 13University of Wisconsin-Madison School of Medicine and Public Health, Madison, 
WI; 14University of Miami School of Medicine, Miami, FL; 15Jackson Memorial Hospital, Miami, FL; 16Medical College of 
Wisconsin, Milwaukee, WI; 17Montefiore Health System, Bronx, NY; 18Memorial University of Newfoundland, St. John's, , 
Canada; 19University of Rochester Medical Center, Rochester, NY; 20Johns Hopkins Medicine, Baltimore, MD; 21University of 
California San Francisco, San Francisco, CA; 22Seattle Children's Hospital, Seattle, WA; 23The Hospital for Sick Children, 
Toronto, ON, Canada; 24Baylor College of Medicine, Houston, TX; 25Yale University, New Haven, CT; 26University of Alberta, 
Edmonton, AB, Canada; 27University of Utah Health, Salt Lake City, UT  
 
Background:  Patients with primary sclerosing cholangitis (PSC) may have features of autoimmune hepatitis (AIH), with 
varying degrees of aminotransferase elevation, hypergammaglobulinemia, autoantibodies, and lymphoplasmacytic interface 
hepatitis on histology. While liver biopsy is performed in most patients at PSC diagnosis, there are no formal guidelines on 
how to interpret biopsy findings or what relevance they have to prognosis. Here we aim to determine whether any pre-biopsy 
clinical or biochemical characteristics predict a pathologist’s diagnosis of AIH overlap on liver biopsy, and which histologic 
features correlate with disease outcomes. 
 
Methods:  Using multicenter data from the Pediatric PSC Consortium, we reviewed full-text pathology reports of liver biopsies 
taken within three months of PSC diagnosis. We recorded Batts-Ludwig (BL) stage and grade, type of inflammatory infiltrate, 
degree of interface activity, and the pathologist’s overall impression of the presence of PSC-AIH overlap. We compared 
patients with and without PSC-AIH overlap per their biopsy report, on baseline characteristics (age, sex, concurrent 
inflammatory bowel disease and small versus large duct PSC) and serologic markers at time of diagnosis. Event-free survival 
with native liver was then analyzed via univariate and multivariate Cox regression models for each histologic feature. “Events” 
included: development of portal hypertension, biliary interventions, cholangiocarcinoma, graft failure requiring listing for 
transplantation, transplant, or death. 
 
Results:  Of 444 children with biopsy reports, 93 (21%) were determined by the local pathologist to have PSC-AIH overlap. 
Patients diagnosed with vs. without PSC-AIH overlap were more likely female (52% vs 39%) and had less inflammatory bowel 
disease (IBD) (56% vs. 78% with concurrent IBD), but had similar rates of large bile duct involvement (87% vs. 87%) and 
similar median biochemistry values: ALT 124 vs. 121 U/L, AST 98 vs. 95 U/L, GGT 209 vs. 239 U/L, total bilirubin 0.7 vs 0.5 
mg/dL, albumin 4.0 vs. 4.1 g/dL, immunoglobulin G 2141 vs. 2070 g/L, and AST to platelet ratio index 0.4 vs. 0.3. No 
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clinically meaningful cutoffs could be established to predict which patients were more likely to have PSC-AIH overlap on 
biopsy. Clinical outcomes were worse in patients with more hepatobiliary fibrosis on biopsy (higher B-L stage), however no 
other features of AIH (pathologist’s overall diagnosis, degree of interface activity, type of inflammatory infiltrate, or B-L 
grade) correlated with clinical outcome. Median follow-up time was 4.3 years [IQR 2.1-7.2yrs]. 
 
Conclusions:  This study calls into question the diagnostic and prognostic utility of liver biopsy in patients suspected of having 
PSC-AIH overlap. The pathologist’s overall diagnosis did not correlate with pre-biopsy biochemistry. Only the B-L stage of 
hepatobiliary fibrosis, and not the pathologist’s final diagnosis of PSC-AIH or not, nor any other features of AIH on 
histopathology, predicted event-free survival. Clearer histopathologic definitions of PSC-AIH overlap and which children 
should undergo liver biopsy are needed. 
 
Features of Histopathology and Association with Event-free Survival 

Histologic Characteristic Univariate Hazard Ratio (HR) p-value Multivariate Hazard Ratio (HR) p-value 
Pathologist’s diagnosis 0.86 0.211 0.71 0.328 

Interface activity 0.95 0.626 1.42 0.260 
Inflammatory Infiltrate 0.87 0.209 0.82 0.375 

BL Stage (fibrosis) 1.53 <0.001 1.61 <0.001 
BL Grade (inflammation) 1.14 0.149 0.95 0.633 

 
BL= Batts-Ludwig 

 
553     TO CLOT OR NOT TO CLOT: THROMBOPHILIA IN PEDIATRIC LIVER TRANSPLANT PATIENTS. Kyla 
Tolliver1, Kerry Hege2, Jean Molleston1, Girish Rao1  
1Pediatric Gastroenterology, Indiana University, Indianapolis, IN; 2Pediatric Hematology and Oncology, Indiana University 
School of Medicine, Indianapolis, IN  
 
Background: Hepatic artery thrombosis (HAT) and portal vein thrombosis (PVT) are well known complications that can occur 
in the setting of a pediatric liver transplant. HAT and PVT increase post-transplant mortality risk and can lead to graft failure. 
While coagulopathy in the setting of patients listed for pediatric liver transplantation is well described, there is a paucity of data 
regarding thrombophilia. The goal of this study was to identify the prevalence of inherited and acquired thrombophilia pre-
operatively in a single center pediatric liver transplant population. 
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Results: 25 pediatric patients received a single organ, first time liver transplant at Riley Hospital for Children between June 
2018 – June 2020 and had a standardized hematologic evaluation pre-operatively to assess for the presence of thrombophilia. 
Evaluation and lab interpretation, based on age-appropriate normal values, was performed by a pediatric hematologist as part 
of liver transplant evaluation. 12 (48%) patients had a thrombophilia diagnosed pre-operatively; 8 of these had more than one 
type diagnosed. Genetic thrombophilia assessed included Factor V Leiden, of which there were no cases (general population 3-
8%) and 2 (8%) Prothrombin G20210A mutation patients (general population 0.13 – 2%). Acquired thrombophilia included 11 
Protein C Deficiency, 2 Protein S Deficiency and 6 Antithrombin Deficiency. Significant differences between those with 
thrombophilia and those without thrombophilia included mean age at transplant of 2.1 years (SD 3.4) vs 10 years (SD 6.2) 
p=0.001, calculated median PELD 19 (range 7-28) vs 5.5 (2-15) p=0.018 and distribution of allograft type with the 
thrombophilia group receiving more split liver allografts p=0.023. There was no significant difference in race/ethnicity, sex, 
nutritional status, average donor age, biliary anastomosis, 6 month mortality, 6 month vascular complications, bleeding 
complications or patients requiring blood transfusion. 
 
Discussion: Because vascular complications can result in graft failure and mortality, it is important to identify those patients 
with increased risk for thrombosis. Almost half of these pediatric subjects had thrombophilia, and many of those had more than 
one abnormality. A majority of these children with thrombophilia were found to have an acquired thrombophilia related to their 
underlying liver disease. At our institution, we use a standardized approach to pre-transplant hematologic evaluation to help 
assess potential thrombosis risk and aid in peri-operative anti-coagulation management. 
 

 
 
555     ADAPTATION DURING THE COVID-19 PANDEMIC: A PEDIATRIC LIVER TRANSPLANT PROGRAM’S 
RESPONSE. Rachel Smith1, Hannibal Person1, John Bucuvalas2  
1Pediatric Gastroenterology, Icahn School of Medicine at Mount Sinai, New York, NY; 2Pediatric Hepatology, Icahn School of 
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Medicine at Mount Sinai, New York, NY  
 
Background: The COVID-19 pandemic, caused by the novel SARS-CoV-2 virus, reframed healthcare delivery worldwide. 
Early on New York emerged as the disease epicenter with 366,809 cases and 29,612 deaths within the state by May 30th, 2020. 
Hospitals repurposed space and resources to meet the surge of new cases including mobilizing personnel from their primary 
responsibilities to staff newly created COVID wards and ICUs. In this reality of competing demands, medical teams had to 
adapt to maintain a high standard of care while simultaneously supporting their colleagues and the healthcare systems. The 
Pediatric Hepatology Division continued to transplant critically ill patients throughout the pandemic. We used the 
microsystems framework set for the by the Joint Commission for Quality Improvement to focus on effective change within our 
own division to adapt to a dynamic external environment. 
 
Methods: This is a reflection and analysis of The Mount Sinai Pediatric Hepatology Division’s process of adapting to the new 
demands of the COVID-19 pandemic. 
 
Results: Our Division went through many changes as highlighted by the shifting responsibilities shown in Figure 1. We 
identified two major themes of structural adaptability and interdisciplinary communication as critical domains for further 
exploration. Through the implementation of new processes such as virtual daily team huddles and non-hierarchical needs 
prioritization we were able to ensure consistent communication, shared responsibilities, and psychosocial support. 
 
Conclusion: The presence of a fluid, supportive team structure and multiple levels of open communication were critical to 
maintaining patient care in a rapidly changing environment. Limitations to successful adaptation centered around the lack of 
clear data regarding COVID-19 and resource scarcity. Building on this experience, we identified strategies to continue to 
improve team dynamics post-COVID-19 and in future crises. The microsystem framework allows these learnings to be easily 
applied in other teams. 
 

 
 
Figure 1. Fluid team structure: each column represents a member of our team and the percentage of time dedicated to different 
tasks both prior to COVID-19 on the left and during the pandemic on the right. Red-stripped blocks represent deployment to a 
COVID-19 unit outside of our Division. Notice the increase in variety of responsibilites for each individual during the 
pandemic. 
 
 

INFLAMMATORY BOWEL DISEASE 
 
559     IMPROVING DEPRESSION SCREENING IN ADOLESCENTS WITH INFLAMMATORY BOWEL DISEASE: A 
QUALITY IMPROVEMENT PROJECT. Claudia Riera Canales1, Candelaria O'Farrell1, Zara Zaidi1, Lina Felipez2  
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1Medical Education, Nicklaus Children's Hospital, Miami, FL; 2Gastroenterology, Nicklaus Children's Hospital, Miami, FL  
 
Background: Inflammatory bowel disease (IBD) affects 100-200 per 100,000 children in the United States (US) and the 
incidence is increasing. Depression incidence is also increasing in adolescents across the US. Depression prevalence is higher 
in patients with chronic medical conditions. Particularly in pediatric patients with IBD, depression rates of up to 25% have 
been described, much higher than the 9-11% prevalence described in healthy kids. However, as many as 75% of cases of 
depression in adolescents go undiagnosed. Depression in patients with IBD is associated with nonadherence, risk of relapse, 
worsened disease activity, and higher health care costs. Routine screening strategies can lead to early identification of 
depression and timely treatment. The PHQ-9 is a self-administered, well-validated questionnaire shown to have good 
sensitivity and specificity for detecting major depression among adolescents. 
 
Objective: Increase early detection of depression in patients ≥ 12 years old with IBD admitted to the inpatient unit and provide 
resources for those depressed. 
 
Design: Quality improvement project. Depression screening was done through the PHQ-9 questionnaire, to administer it to all 
patients ≥ 12 years old with IBD admitted to the inpatient unit during the study period. Psychology consults, referrals, and 
child life consults were provided as needed. 
 
Results: We carried out a complete PDSA cycle and a 2nd cycle is currently ongoing. During the 1st cycle, there were 26 
admissions, 8 patients (30.8%) were screened and 6 were found to be depressed, none of whom had a prior depression 
diagnosis. Overall depression prevalence was 30.8% for cycle 1 including prior and new depression diagnoses. During our 2nd 
cycle there were 24 admissions, 7 patients were screened (29%) and 4 were found to be depressed, none of whom had a prior 
depression diagnosis. Overall depression prevalence during our 2nd cycle was 25%. No specific IBD type or phenotype was 
associated with an increased incidence of depression. However, mean length of stay was almost doubled in patients with 
depression as compared to non-depressed patients (16 days vs. 9 days) during cycle 1. 
 
Conclusions: As described in the literature, at our institution depression prevalence is higher in adolescents with IBD than 
healthy adolescents. Without proactive screening protocols using tools such as the PHQ-9, most of these patients would have 
gone undiagnosed, placing them at increased risk of nonadherence to treatment, flare-ups, and increased healthcare costs. The 
PHQ-9 can help stratify depression severity and monitor improvement of symptoms, becoming an invaluable tool to help 
pediatric gastroenterologists decide when to refer patients to psychology and provide more holistic care. 
 

 
 
560     RISK FACTORS ASSOCIATED WITH SEVERE COLITIS AND COLECTOMY IN PEDIATRIC ULCERATIVE 
COLITIS: RESULTS FROM THE IMPROVECARENOW NETWORK. Karine Amirikian1, Jaeun Choi2, Xianhong Xie2, 
Mimi Kim2, Gitit Tomer1  
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1Pediatrics, Children's Hospital at Montefiore, Bronx, NY; 2Department of Epidemiology & Population Health, Albert Einstein 
College of Medicine, Bronx, NY  
 
Background: Pediatric Ulcerative Colitis (UC) has a more severe phenotype as compared to adults and disease course is 
unpredictable. The aim of this retrospective cohort study was to identify baseline risk factors (RF) at diagnosis, which predict 
development of severe disease or colectomy. 
 
Methods: We conducted retrospective analyses from a prospective observational cohort, the ImproveCareNow (ICN) Network 
(2009-2019), a multicenter pediatric inflammatory bowel disease quality improvement collaborative. Clinicians prospectively 
documented The Pediatric Ulcerative Colitis Activity Index (PUCAI) score, a validated clinical tool to assess severity of 
pediatric UC disease at each visit: PUCAI score of ≥ 65 indicates severe disease; a score <10 indicates remission. Inclusion 
criteria were: age ≤ 21, registration into ICN database within 3 months of UC diagnosis, at least 1 year of follow-up and a 
recorded PUCAI score at every visit (score of <65 at enrollment). Severe outcome was defined as PUCAI ≥ 65 or colectomy. 
 
Results: Out of 13,075 patients diagnosed with UC between 2009 to 2019, 1401 patients met inclusion criteria. 125 (9%) 
patients developed severe outcome and 40 (2.8%) patients had a colectomy within the studied timeframe. Overall median 
follow-up time was 2.55 years (range 1 to 10.58 years). Median age at diagnosis was 13.9 years (51.9 % male). Based on 
multivariable Cox regression analysis, each 15-point increment increase in PUCAI score at enrollment conferred a 1.52 times 
increased risk of developing severe disease or colectomy (p<0.0001) within the studied timeframe. The need for prednisone or 
methylprednisolone, and therapeutic regimen with budesonide, at enrollment were statistically significant RFs that increased 
probability of developing severe outcome (Hazard Ratio 13.61 and 4.77, respectively, p<0.0001 for both) within the studied 
timeframe. Therapeutic regimen with oral aminosalicylates or immunomodulators at enrollment were statistically significant 
RF that decreased probability of developing severe outcome (Hazard Ratio 0.46 p=0.0002 and 0.56 p=0.02, respectively). 
African American patients were found to have a statistically significant probability of developing severe outcome compared to 
Caucasians (Hazard Ratio 1.74, p=0.047). There was no statistically significant difference in disease location or infliximab use 
at enrollment with regards to the risk of developing severe outcome (Table 1). Risk of developing severe outcome at 1 year 
post diagnosis was 5% and increased to 25% after 7 years based on Kaplan-Meier assessment. 
 
Conclusions: In this large multicenter collaborative we found that the need for steroids early in UC disease course and an 
elevated PUCAI score at enrollment, are important RFs for development of severe disease or colectomy. African American 
patients are at a statistically significant increased risk of developing severe disease compared to Caucasians. Patients in these 
clinical scenarios at diagnosis should receive aggressive treatment for pediatric UC. In addition, use of immunomodulators or 
oral aminosalicylates at enrollment conferred a decreased risk of severe outcome development. 
 

 
 
 
561     REAL LIFE TWO-YEAR DURABILITY OF VEDOLIZUMAB IN ANTI-TNF REFRACTORY PEDIATRIC 
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INFLAMMATORY BOWEL DISEASES. Halee Patel1, Lina Karam1, Richard Kellermayer1,2  
1Pediatrics, Section of Gastroenterology, Hepatology and Nutrition, Baylor College of Medicine, Houston, TX; 2Children’s 
Nutrition and Research Center, Houston, TX  
 
Objectives: Vedolizumab is an anti-α4β7 integrin antibody that has been used successfully in the treatment of adult onset 
inflammatory bowel diseases (IBDs: Crohn’s disease [CD] and ulcerative colitis [UC]). Its off-label use in the pediatric IBD 
(PIBD) population is increasing, but knowledge on durability beyond 6 months of treatment is limited. 
 
Methods: A retrospective, real-life study of PIBD patients treated with vedolizumab at Texas Children’s Hospital was 
performed. Data on demographics, prior and concomitant treatments, and disease activity were obtained at weeks 14, 26, and 
52, as well as 24 months of therapy. Primary outcome was steroid and other biologic free remission (quiescent or mild disease 
activity by physician global assessment). 
 
Results: Forty-one (41) patients were studied. By 52 weeks, 65% of both UC and CD patients continued on vedolizumab 
therapy. Steroid and other biologic free remission was 41% of CD and 40%. By 24 months, 36% of CD and 44% of UC 
patients continued therapy. Steroid and other biologic free remission was 21% in CD and 38% in UC. Eighty (80) % of CD 
patients and 100% of UC patients were on intensified treatment regimen compared to the manufacturer guidance by 24 months. 
Nine patients (22%) required surgical intervention within 26 months of starting vedolizumab indicating the severity of IBD in 
this cohort. 
 
Conclusions: Vedolizumab was a useful therapeutic modality in pediatric IBD patients refractory to anti-TNF therapy, 
although with declining durability by two years. Intensified treatment regimens were required to achieve long-term durability 
of this biologic in pediatric IBD. Prospective, pharmacokinetics assisted trial results on vedolizumab in children are awaited. 
 
 
562     A SINGLE CENTER EXPERIENCE WITH USTEKINUMAB IN ANTI-TNF REFRACTORY PEDIATRIC 
ULCERATIVE COLITIS. Halee Patel1, Richard Kellermayer1,2, Seema Walsh1  
1Pediatrics, Section of Gastroenterology, Hepatology and Nutrition, Baylor College of Medicine, Houston, TX; 2Children’s 
Nutrition and Research Center, Houston, TX  
 
Background: Ustekinumab (UST) is an anti-interleukin-12 and 23 antibody that is FDA approved in the treatment of adult 
inflammatory bowel disease (IBD: Crohn’s disease [CD] and ulcerative colitis [UC]). Off label use of ustekinumab is 
increasing in the pediatric population and several studies have reported the effectiveness of this biologic in anti-TNF refractory 
pediatric CD. Data on efficacy and durability in pediatric UC is limited. 
 
Methods: A retrospective chart review of 12 pediatric UC patients treated with UST at Texas Children’s Hospital was 
performed. Data on patient demographics, disease characteristics, prior and concomitant therapy and disease activity at weeks 
8, 26 and 52, if available, were obtained. Primary outcomes were clinical and steroid free remission at weeks 26 and 52 of 
therapy. 
 
Results: Patient ages ranged from 6-15 years. Ten (83%) were female. At week 8, 83% of the patients achieved clinical 
remission while 67% of these patients were in steroid free remission. By week 26, 78% (7/9) of the patients achieved both 
clinical and steroid free remission, and 87% (6/7) of these patients were on ustekinumab monotherapy. Of the 5 patients who 
had week 52 outcomes available, 80% (4/5) had clinical and steroid free remission on ustekinumab monotherapy. No adverse 
effects of the biologic were observed in this cohort. Eighty-eight percent (88%) of patients at week 26, and 100% of patients at 
week 52 were on intensified therapy compared to adult dosing recommendations based on therapeutic drug monitoring and 
clinical decision making. 
 
Conclusion: Our results indicate that ustekinumab may be a safe and efficacious treatment option in anti-TNF refractory 
pediatric UC with outstanding durability past 6 months of use. 
 
 
563     LIVE VIDEO MINDFULNESS PROGRAM IS A SAFE, FEASIBLE, AND ACCEPTABLE INTERVENTION FOR 
YOUTH WITH INFLAMMATORY BOWEL DISEASE. Srisindu Vellanki2, Adoma Boateng2, Naomi Pressman2, Christina 
Holbein2, Erica Sibinga1, Maria Mascarenhas2, Lindsey Albenberg2  
1General Pediatrics and Adolescent Medicine, Johns Hopkins University, Baltimore, MD; 2Gastroenterology, Hepatology, and 
Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA  
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Background: Growing evidence suggests that stress acts as a relapsing factor for Inflammatory Bowel Disease (IBD). 
Mindfulness-based stress reduction (MBSR) is an 8-week program designed to enhance participants’ innate capacity for non-
judgmental present-focused awareness to decrease stress. While there is supporting literature for MBSR in adults with IBD, 
little is known in pediatrics. Our aim is to study the feasibility and acceptability of an MBSR program delivered virtually to 
youth with IBD. 
 
Study Design and Outcomes: Ours is a single center, mixed-methods, prospective pre-post interventional study conducted 
live via a HIPAA-compliant, video-conferencing platform (BlueJeans). MBSR classes were taught by a trained instructor 
experienced in working with youth with chronic diseases. The intervention consisted of 8 weekly 2-hour sessions focusing on 
the mind-body connection, stress, and multiple mindfulness techniques. Eligibility criteria included English-speaking 
participants between 12-19 years old diagnosed with IBD who had the ability to join virtually. Participants with severe IBD, 
diagnosis of severe developmental and/or psychiatric disorders, or those regularly practicing mind-body techniques were 
excluded. Feasibility and acceptability were evaluated through a semi-structured focus group, study-specific survey, and the 
enrollment/ attendance log. Focus group data was independently reviewed and coded by 2 investigators using the constant 
comparative approach associated with grounded theory until consensus was achieved. Secondary outcome measures included 
impact on health-related quality of life (HRQOL, measured by IMPACT III, PEDS QL, Perceived Stress Scale, and PROMIS 
Psychological Stress Experiences Short Form) and disease activity (measured by SCDAI/PUCAI). Descriptive statistics were 
used to summarize the quantitative data and the paired t-test was used for comparison of continuous data. We aim to recruit 35 
participants to be adequately powered to detect a meaningful difference in our secondary outcomes, with 15 maximum 
participants per cohort. We present here the results from the 1st cohort. 
 
Results: Over 40 participants expressed interest for the first cohort with 15 participants ultimately enrolled; 2 withdrew after 
the 1st class due to scheduling conflicts and ADHD, respectively. Participants (69% female, 85% with Crohn’s disease) had 
mild disease activity at baseline. Ninety-three percent attended all 8 classes, with an average of 87% present for the entirety of 
each class. Majority (85%, 11/13) of participants rated the quality of the classes as good or excellent and were likely or very 
likely to recommend the course to others. Three major themes emerged from the focus group (n=11, 85% of invited): (1) IBD-
specific benefits of the MBSR course included: (a) mindfulness techniques helped reduce stress, which some identified as an 
IBD trigger; (b) participants enjoyed connecting with peers with IBD; (2) participants experienced multiple mental health 
benefits (e.g., positive change in mood/energy and reframing unhelpful cognitions to stressful situations) as a result of 
participating in the MBSR course; (3) the virtual MBSR course was overall feasible and the content was well-liked, but several 
challenges were identified, including technology issues, increased distractions at home, and virtual environment fatigue leading 
to decreased focus. Focus group participants offered several solutions to the challenges raised such as hybrid in-person and 
virtual format, weekend classes, decreasing class duration, and modifying content to integrate more interactive exercises and 
movement meditations to improve focus. There were no statistically significant differences in the HRQOL secondary outcome 
measures nor a meaningful change in disease activity at the end of the 8-week course from baseline. No adverse events were 
experienced by participants due to the intervention. 
 
Discussion: Overall, the virtual MBSR course was feasible (high attendance and retention rate) and well-accepted with several 
benefits. Participants acknowledged that despite interesting and enjoyable class content, the nature of the virtual format led to 
decreased engagement. Our study suggests that MBSR can be a useful tool to reduce stress, which can be a trigger for IBD 
symptoms. In-person MBSR courses are often inaccessible depending on patient location. Therefore, our pilot study suggests 
that virtual MBSR courses may be a potentially useful adjunct therapy to standard medical care for youth with IBD. There are 
several limitations to this study, including small sample size, recall bias on surveys, and selection bias. Additionally, the first 
cohort sample size is not adequately powered to detect a significant difference in the secondary outcomes. To further validate 
our findings, we are conducting 2 more cohorts of classes as well as collecting long-term (3 months post-course) data. 
 
 
565     EOSINOPHILIC ESOPHAGITIS ENRICHED IN PEDIATRIC INFLAMMATORY BOWEL DISEASE 
PATIENTS. Elizabeth Spencer1, Priya Rolfes2, Marla Dubinsky1  
1Pediatric Gastroenterology, Icahn School of Medicine at Mount Sinai, New York, NY; 2Pediatrics, Icahn School of Medicine 
at Mount Sinai, New York, NY  
 
Introduction:  Inflammatory bowel disease (IBD) and eosinophilic esophagitis (EoE) are increasing in incidence and 
prevalence. There have been reports of an increased prevalence of EoE in IBD patients compared to the general population, but 
pediatric data remain scarce. 
 
Methods:  We performed a single-center, retrospective study at the Susan and Leonard Feinstein IBD Center, Mount Sinai, 
Icahn School of Medicine in New York, New York to identify IBD patients with a dual diagnosis of EoE. Pediatric (≤18 years) 
IBD patients with concomitant EoE were identified through the electronic medical record (EMR) using ICD-9 and ICD-10 
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codes for EoE (530.13, K20.0) and IBD (555.x, 556.x, K50.x, K51.x) from January 2008 to December 2020. Diagnoses were 
confirmed via thorough review of the EMR, with ≥15 eosinophils per high powered field on esophageal biopsy required for  
EoE. Data on demographics, age of diagnoses, location, phenotype, extent, family history, IBD and EoE therapies utilized, 
personal history of atopy, and endoscopic/histologic/clinical findings consistent with fibrostenotic EoE were collected. 
Fibrostenotic EoE was defined as the presence on histology of lamina propria fibrosis, history of esophageal stricture or food 
impaction, and/or characteristic endoscopic findings (rings, trachealization). 
 
Results:  There were 1194 IBD patients and 839 EoE patients ≤18 years identified. Twenty-five patients carried dual diagnoses 
of both EoE and IBD, giving a prevalence of EoE in the IBD population of 2.1% (Table). Dual-diagnosis patients were most 
commonly diagnosed first with IBD (44%) or concurrently diagnosed with both (44%). All but one of the patients were male 
(96%), and the patients were predominantly white (92%). Four (16%) patients were diagnosed with IBD before the age of six 
and classified as very early onset IBD. The vast majority (84%) carried a diagnosis of Crohn’s disease, and the remaining four 
were diagnosed with ulcerative colitis. 
 
Median eosinophils on esophageal biopsies at the time of EoE diagnosis were 33.5 [20.1-49.5]. Fibrostenotic EoE was seen in 
12 (48%). A personal history of at least one atopic condition was found in 76% of patients, with 40% with atopic dermatitis, 
48% with asthma, 56% with food allergies, and 48% with allergic rhinitis. In those patients diagnosed first with IBD, about 
half were on anti-TNF at the time of EoE diagnosis (Table). In the three diagnosed first with EoE, all were later diagnosed 
with Crohn’s disease, and the time between diagnoses ranged from 1-3.8 years. 
Approximately half of the patients had a family history of IBD (n=13, 52%), autoimmunity other than IBD (n=13, 52%), or 
atopy (n=12, 48%). Eight patients had at least one first degree relative with IBD, and three had two first degree relatives with 
IBD. Two of the patients had a family history of EoE, one first degree and one second degree. 
 
Conclusion:  EoE is more common in pediatric IBD patients than the general population, and the underlying biology leading to 
this enrichment warrants further investigation, particularly in informing treatment choices. 
 

 
 

JPGN 73, Supplement 1, November 2021 S403

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



566     SEROCONVERSION FOLLOWING SARS-COV-2 INFECTION OR VACCINATION IN PEDIATRIC IBD 
PATIENTS . Elizabeth Spencer1,2, Eyal Klang3, Michael Dolinger1, Nanci Pittman1,2, Marla Dubinsky1,2  
1Pediatrics, Mount Sinai Health System, New York, NY; 2Susan and Leonard Feinstein Inflammatory Bowel Disease Clinical 
Center at Mount Sinai, New York, NY; 3Population of Health Science and Policy, Mount Sinai Health System, New York, NY  
 
Objective: Inflammatory bowel disease (IBD) patients are commonly treated with immunomodulatory medications. Data 
regarding the effect of these medications on seroconversion to SARS-CoV-2 infection and vaccination are scant, particularly in 
pediatrics. We sought to determine serologic responses to SARS-CoV-2 infection and vaccination in pediatric IBD patients. 
 
Design: We conducted a single-center, retrospective study of all pediatric (≤21 years old) IBD patients in whom a SARS-CoV-
2 IgG Antibody Assay was performed between April 2020 and May 2021 at our tertiary care center. This assay measures IgG 
antibody to the full-length SARS-CoV-2 spike protein and was routinely collected at infusion and outpatient clinic visits. The 
primary outcome was SARS-CoV-2 seroconversion, and the secondary outcome was titer level, with high titer defined as ≥960 
titer or >40 AU/mL. Clinical characteristics, including demographics, IBD location, behavior, activity, and therapy, SARS-
CoV-2 exposures, COVID-19 testing and symptoms, SARS-CoV-2 infection status (WHO COVID-19: Case Definitions, 2020) 
and COVID-19 vaccination status and type, were gathered, and univariate analyses examined associations between clinical 
characteristics and outcome measures. 
 
Results: There were 345 pediatric patients with SARS-CoV-2 Antibody Testing; 15% for confirmed or probable COVID-19, 
2% for suspected COVID-19, 16% for asymptomatic exposure to a close contact with SARS-CoV-2 infection, 60% without 
any prior symptoms or exposures, and 7% for history of COVID-19 vaccination. Patients with confirmed or probable COVID-
19 infection had a 90% seroconversion rate, with 76% of these patients on biologic therapy. Patients post-infection without 
seroconversion had a significantly longer interval between infection and antibody assay (P=0.03). Among those with 
asymptomatic SARS-CoV-2 exposure, 43% had seroconversion, and there were no identified clinical characteristics associated 
with positive titer. 
All pediatric patients who received vaccination seroconverted (Table 1), and all who received mRNA vaccinations, including 
two after a single dose, achieved high titer levels. There were no adverse events to vaccination. In the two patients who 
received JNJ-78436735 (Johnson & Johnson) vaccination, one patient, who had previously had COVID-19 infection, had a 
high titer, and the other, with no prior SARS-CoV-2 infection/exposure, had a moderate titer. All patients were on biologics 
and/or tofactinib, including one on combination therapy with ustekinumab and tofacitinib. Titer levels were significantly 
different between vaccine types (P=0.02, Figure 1). 
 
Conclusion: Pediatric IBD patients have strong serologic antibody responses to SARS-CoV-2 infection and COVID-19 
vaccination despite high rates of immunomodulatory therapy. 
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Table 1: Characteristics of Pediatric IBD Patients with SARS-CoV-2 Titer Following COVID-19 Vaccination 
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Figure 1: Titer Level by Vaccination Type and IBD Therapy 
 
 
567     DEVELOPING GUIDELINES FOR THROMBOEMBOLISM PROPHYLAXIS IN CHILDREN WITH 
INFLAMMATORY BOWEL DISORDER. Sylvia Bowditch, Patrick Morency, Anjali Pawar, Daphne Say  
Pediatrics, University of California, Davis, Sacramento, CA  
Background: Patients with inflammatory bowel disorder (IBD) are more likely to form thromboembolisms due to the pro-
inflammatory nature of the disorder. Enoxaparin has been effective in providing anticoagulant thromboprophylaxis for this 
population. 
 
Objective: Our SMART goal is to increase provider consideration of thromboprophylaxis for pediatric patients with IBD 
admitted to the hospital by 50% in 6 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. 
These were approved by the UC Davis Thrombosis and Anticoagulation Subcommittee. 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 admitted. A chart review was conducted to assess dot phrase usage. This period 
served as our first PDSA cycle. 
 
Results:  Five patients met criteria for dot phrase use. One was admitted overnight for observation and discharged the next 
morning, and no dot phrase was used. The other four patients were admitted for several days for IBD flare and the dot phrase 
was used, resulting in hematology consult. Two of these four patients were started on enoxaparin per hematology 
recommendation. 
 
Conclusion:  It has not been common practice for our gastroenterology service to consider any thromboprophylactic 

JPGN 73, Supplement 1, November 2021 S406

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



interventions, so our dot phrase was successful in prompting providers to do so. For our next PDSA cycle, we plan to elicit 
resident feedback of the dot phrase. We will also consider making an adjustment in the protocol to exclude patients that are 
expected to be admitted for less than 24 hours. Additionally, based on hematologist recommendation, we plan to change our 
dot phrase to prompt users to order D-dimer and fibrinogen to help guide evaluation. 
 
 
568     IMPROVING PNEUMOCOCCAL VACCINATION RATES IN IBD PATIENTS ON TNF-ALPHA INHIBITOR 
THERAPY. Samantha Saul, Natalie Hoffmann, Jeffrey Brown, Beata Borawski, Caroline Lois, Joseph Runde, Amanda 
Wenzel, Jennifer Strople  
Pediatric Gastroenterology, Hepatology & Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL  
 
Background:  There is an increased risk of invasive, vaccine-preventable infections in pediatric patients with inflammatory 
bowel disease (IBD), specifically patients on steroids and TNF-alpha inhibitor (anti-TNF) therapy (1). Both the American 
Gastroenterology Association and the Crohn’s and Colitis foundation champion vaccination status as a quality-of-care indicator 
for IBD health maintenance (2). Streptococcus pneumoniae is the leading cause of serious community-acquired bacterial 
infections, and accounts for 36% of community-acquired pneumonia in the general population (3,4). The Center for Disease 
Control and Prevention (CDC) has age-based guidelines for additional pneumococcal vaccination for patients with iatrogenic 
immunosuppression (5). Therefore, ensuring appropriate pneumococcal vaccination status in IBD patients is an essential aspect 
of health maintenance and preventative care. We sought to determine the prevalence of pediatric IBD patients on anti-TNF 
therapy who were appropriately vaccinated against pneumococcal disease per CDC guidelines followed at a single tertiary 
referral center. We additionally aimed to identify key drivers of inadequate immunization status within the clinical 
environment to inform strategies to improve pneumococcal vaccination rates at our center. 
 
Methods:  Retrospective chart review of patients followed at the Ann & Robert H. Lurie Children’s Hospital of Chicago IBD 
Program was performed. Patients ≤ 18 years old carrying a diagnosis of ulcerative colitis, Crohn’s disease, or indeterminate 
IBD and managed on anti-TNF therapy prior to March 2021 were included in the study cohort. Patient records were reviewed 
for demographic information, diagnosis, therapy, completeness of vaccination records, and pneumococcal vaccination status. 
The Illinois state vaccination registry, Illinois Comprehensive Automated Immunization Registry (I-CARE), was queried for 
each patient through the hospital electronic medical record to determine if additional immunization records were available. The 
completeness of vaccination records with and without I-CARE query was compared. 
 
Results:  We identified 364 patients that met inclusion criteria for chart review. Only 134 patients (36.8%) were documented 
as being adequately vaccinated with pneumococcal conjugate vaccine (PCV13) per CDC age-based guidelines. Additionally, 
only 104 patients (28.6%) were documented as being adequately vaccinated with pneumococcal polysaccharide vaccine 
(PPSV23). On initial review, 85 patients (23.4%) had complete vaccination records verified in the electronic medical record. 
Thus, incomplete vaccination records was identified as a major barrier to determining appropriate vaccination status. After 
querying the I-CARE registry, 259 patients (92.8%) had vaccine records that could be imported. Despite querying I-CARE, 86 
patients (23.6%) had unknown PCV13 status and 84 patients (23.1%) had unknown PPSV23 status. Potential reasons for 
unknown status include incomplete documentation, vaccines obtained outside of I-CARE participating providers, parental 
refusal, or other barriers to care. 
 
Conclusion:  The majority of pediatric IBD patients on anti-TNF therapy at our center are inadequately vaccinated for 
pneumococcal disease, putting them at increased risk for vaccine-preventable infections. These findings demonstrate an 
essential area for quality improvement of pediatric IBD health maintenance. Incomplete vaccination records was identified as a 
key barrier to recognizing patients in need of vaccine education and resources. Vaccine record completeness improved 
substantially with I-CARE query. Based on our findings, proposed interventions to improve pneumococcal vaccination rates at 
our center include I-CARE query during pre-clinic planning, confirming vaccine records during clinic visits, and adding 
vaccination recommendations to patient education materials provided at every clinic visit. With these simple strategies to 
ensure accurate records and standardization of educational materials, we aim to improve pneumococcal vaccination rates 
among pediatric IBD patients by 10% within one year. 
 
References: 
1. Reich J, Wasan S, Farraye FA. Vaccinating Patients with Inflammatory Bowel Disease. Gastroenterol Hepatol (N Y). 2016 
Sep;12(9):540-546. 
2. Ahmed S, Siegel CA, Melmed GY. Implementing quality measures for inflammatory bowel disease. Curr Gastroenterol Rep. 
2015 Apr;17(4):14. 
3. Yildirim I, Shea KM, Pelton SI. Pneumococcal Disease in the Era of Pneumococcal Conjugate Vaccine. Infect Dis Clin 
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disease. Am J Gastroenterol. 2013 Feb;108(2):240-8. 
5. “Pneumococcal Vaccination: Summary of Who and When to Vaccinate.” Vaccines and Preventable Diseases. Center for 
Disease Control and Prevention. 20 Aug 2020, https://www.cdc.gov/vaccines/vpd/pneumo/hcp/who-when-to-vaccinate.html. 
 
 
569     ASSESSING THE EFFICACY OF A NOVEL, VIRTUAL WORKSHOP IN PREPARING PEDIATRIC 
INFLAMMATORY BOWEL DISEASE PATIENTS FOR THE PEDIATRIC TO ADULT CARE TRANSITION. Malika 
Waschmann, Henry Lin, Jacklyn Stellway  
Pediatrics, Oregon Health & Science University Doernbecher Children's Hospital, Portland, OR  
Background: The rising prevalence of Inflammatory Bowel Disease in children and need for continued care into adulthood, 
begets the need for patient education on the transition to adult healthcare. To address this need, we designed a novel, virtual, 
transition program for adolescents with IBD and their parents. The objective of this study was to assess program efficacy by 
examining changes in transition readiness skills and miscarried helping. 
 
Methods: Sixteen adolescent-parent dyads participated in the pilot transition workshop. The program was structured around 
the biopsychosocial model of health to include developmentally appropriate education regarding disease self-management, 
resources in college and the workplace, and strategies to transfer healthcare responsibilities from parent to adolescent. A 
multidisciplinary group of professionals contributed (i.e., medicine, nursing, psychology, social work), offering thier expertise 
in supporting patient health and wellness. The impact of the workshop was measured utilizing validated self- and parent-report 
measures of transition readiness (Transition Readiness Assessment Questionnaire; TRAQ) and miscarried helping (Helping for 
Health Inventory; HHI) at pre-workshop, 3-months and 1-year post-workshop. Median score increases were used to run 
Wilcoxon rank sum tests and Spearman correlations for statistical analysis. 
 
Results: Adolescents gained tangible transition readiness skills from the workshop as demonstrated by a significant 
improvement in self- and parent-reported TRAQ scores. Adolescents and parents exhibited median total score increases of 7 
points (p=0.01) and 10 points (p=0.008) respectively, out of 100 total points. Both parties also reported less miscarried helping 
following the workshop as demonstrated by improved HHI scores. Adolescents and parents exhibited median total score 
decreases of 2.5 (p=0.37) and 2 (p=0.22) points respectively, out of 75 total points. Improvements in TRAQ scores were 
correlated with improvements in HHI scores for parents (r=-0.62, p=0.04); however, this trend was not observed with youth 
scores (r=-0.1, p=0.76). 
 
Discussion/Conclusion: Improvements in adolescent TRAQ scores indicate that following the workshop, participants more 
frequently performed tasks such as refilling prescriptions, scheduling their own appointments, and answering provider’s 
questions during appointments. Improvement in parent-reported TRAQ scores suggest parents also witnessed their child taking 
more responsibility and autonomy over these types of tasks. The correlation between improved parent-reported TRAQ scores 
and improved HHI scores suggests that as adolescents gain more autonomy over the day-to-day tasks of managing their IBD 
(improved TRAQ scores), their parents more readily allow them to take the lead. This leads to improvements in the 
maladaptive didactic process when a caregiver’s desire to help causes inadvertent negative interactions, i.e., miscarried helping 
(improved HHI scores). Adolescent TRAQ scores improved more so than HHI scores and there was no correlation between 
measures. This lack of correlation could be explained by the fact that adolescents interpret HHI measures as assessing parental 
nagging. Regardless of IBD status, the majority of adolescents perceive increased parental nagging at this age. Future 
directions include implementing more frequent topic-based workshops to allow for peer-to-peer learning. Further discernment 
of readiness will be assessed with provider-reported assessments of adolescent involvement in visits. Data from one-year post-
workshop are hypothesized to align with trajectories from 3-month data with additional improvements; results will be available 
prior to the presentation date. 
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572     GENERATION OF HUMAN COLONOIDS FROM ENDOSCOPIC BIOPSIES TO STUDY PEDIATRIC 
INFLAMMATORY BOWEL DISEASE. Jocelyn Young1,2, Barun Das1, Kim Barrett3, Mamata Sivagnanam1,2  
1Department 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 Medicine, University of 
California San Diego, La Jolla, CA  
With increasing rates and earlier age of onset of inflammatory bowel disease (IBD) over the past decade, a better understanding 
of the pathogenesis of IBD and improved treatment options are imminently needed. Organoids are an in vitro model that reflect 
the structure, function, cellular and molecular aspects of the intestine and maintain genetic characteristics of the donor from 
whom they are derived. While this novel model is increasingly being utilized to study intestinal physiology and IBD, few 
studies have investigated organoids derived from pediatric samples. We sought to provide insight into the use of pediatric 
biopsy-derived organoids. 
 
Colonic biopsies were collected from pediatric patients undergoing colonoscopy for gastrointestinal symptoms and IBD. To 
isolate crypt units, fresh biopsy specimens were finely minced in an organoid media-coated petri dish on ice. Human organoid 
media containing 1% penicillin/streptomycin was supplemented with Primocin, then added to isolated crypts which were 
collected in a bovine serum albumin (BSA)-coated microcentrifuge tube on ice. After centrifugation, the supernatant was 
aspirated to remove debris and single cells. The remaining pellet was resuspended in Matrigel medium with the use of BSA-
coated pipette tips which were cut to accommodate the tissue. The crypts embedded in Matrigel were streaked in individual 
wells and grown in fresh human organoid medium, which was changed daily. Organoids were passaged every 4-6 days 
depending upon growth; TrypLE Express was added during passaging to promote proliferation. IBD and non-IBD organoids 
were grown and assessed phenotypically with attention to spheroid formation, size, and transepithelial electrical resistance 
(TEER) of organoid-derived monolayers. Clinical information including age, gender, treatment history, disease phenotype, 
macroscopic endoscopic findings, and pathology results for the donor were obtained from the electronic medical record. 
 
Organoids from colonic biopsy samples from IBD and non-IBD pediatric patients were successfully grown, passaged, and 
either frozen down or polarized into organoid-derived monolayers. Variability in size and growth was observed in both IBD 
and non-IBD organoids. Organoids could be maintained up to passage 12 with continued viability. In ideal conditions, 
organoids could be grown in two-dimensional organoid-derived monolayers and achieved TEER up to 1200 ohm*cm2. Factors 
noted to be especially beneficial in promoting growth of organoids included processing samples freshly on the day of 
collection, utilizing multiple (2-3) biopsies given the small size of pediatric samples, coating pipette tips with bovine serum 
albumin (BSA) to prevent tissue adherence and optimize organoid yield, and supplementing organoid media with 
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antimicrobials to minimize contamination. Review of clinical data elucidated aspects that should be considered when 
interpreting findings from organoid studies. For example, there are many factors that may impact the integrity and growth of 
organoids derived from IBD samples including current or prior history of disease involvement, inflammation at the biopsy 
location and treatment history. Additionally, less than 5% of non-IBD subjects exhibited no pathologic findings in all biopsy 
sites. This is likely because endoscopy is rarely performed in asymptomatic children as compared to adults who routinely 
undergo screening colonoscopies. This finding suggests that truly “normal” control subjects may be limited in pediatric studies. 
 
Our experience provides practical insight into the process of growing organoids from pediatric biopsies and identifies factors 
that should be considered in future pediatric organoid IBD studies. 
 
 
573     VERY EARLY-ONSET INFLAMMATORY BOWEL DISEASE EXPERIENCE IN A TERTIARY CENTER IN 
SOUTH FLORIDA. Gabriel Vidal2, Ashley Fonseca1, Roberto Gomara2, Alisa Muniz Crim2, Luis Caicedo2, Lina Felipez2  
1Medical Education, Nicklaus Children's Hospital, Miami, FL; 2Gastroenterology, Hepatology, and Nutrition, Nicklaus 
Children's Hospital, Miami, FL  
 
Background:  Inflammatory bowel disease (IBD) is a chronic multisystemic immune-mediated disease that results from 
interactions between environmental, microbial, and immune-mediated factors in a genetically susceptible host. 
IBD presenting in children less than six years of age is known as very early-onset IBD (VEO-IBD), accounting for 6-15% of 
pediatric IBD cases. VEO-IBD patients have less exposure to environmental antigens; thus, the pathogenesis is likely more 
dependent on genetic factors. Prior cohorts have described an incidence of monogenic variants in primary immunodeficiency 
and epithelial cell genes in 15-20% of these patients. Identification of these variants has led to the development of effective 
targeted therapies. 
 
Objective:  To describe the genotypic and phenotypic presentation of VEO-IBD patients at our institution. 
 
Methods:  A retrospective review of 41 patients with VEO-IBD from our institution was performed. Diagnosis of VEO-IBD 
was based on history, physical exam, initial symptomatic presentation, radiological, endoscopic, and histopathological 
findings. Patient data at the time of diagnosis were collected and analyzed. 
 
Results:   Forty-one cases were reviewed. The mean age at diagnosis was four years. Nineteen patients (46%) were female, and 
twenty-two patients were male (54%). Thirty patients (73%) identified themselves as Hispanic of Latin American and 
Caribbean ethnicities. Z-scores for BMI at diagnosis averaged at -0.21. On initial presentation, 83% presented with 
hematochezia, 54% with loose stools, 32% with abdominal pain, 10% with tenesmus, 12% with anemia, and 7% with perianal 
findings. Histopathological findings consistent with VEO-IBD were from the esophagus (7%), stomach (54%), small bowel 
(27%), and colon (98%). From the forty-one cases reviewed, twenty patients were tested with the IBD SGI Diagnostic test, 
fourteen patients were tested with the Early-Onset IBD Sequencing Panel, and one patient was tested with whole-genome 
sequencing (WGS). Currently 51% of these patients are being treated with infliximab, 20% vedolizumab, 15% mesalamine, 7% 
adalimumab, 7% methotrexate, 2% ustekinumab, 2% tacrolimus bridge, and 7% required surgery. 
 
Discussion:  In our studied population, 73% of the patients identified themselves as Hispanic from Latin American and 
Caribbean ethnicities and, to our knowledge, making it the biggest study of VEO-IBD in Hispanics. More than 80% of the 
patients presented with hematochezia, and 98% presented with colonic involvement, as seen in the VEO-IBD population. 
However, up to 54% of patients had disease involvement outside the colon, which varies from prior data showing a higher 
prevalence of exclusive colonic involvement. Furthermore, Z-scores for BMI were not uniformly low, challenging the IBD 
malnourished stereotype. 
From the twenty patients tested with the IBD SGI Diagnostic Test, 50% demonstrated a pathogenic variant in the gene 
ATG16L1, a gene associated with autophagy and risk of developing Crohn's disease (CD). Pathogenic variants in serological 
markers such as A4-Fla2 IgG (40%) and pANCA (40%), were significantly present amongst our population. Studies have 
demonstrated its association with a complicated disease phenotype and inflammatory phenotype, respectively. From the 
fourteen patients that were tested with the Early-Onset IBD Sequencing Panel, two patients had pathogenic variants detected. 
One patient had an X-linked inhibitor of apoptosis protein (XIAP) gene detected, which is involved in NOD2 signaling and 
linked to infantile-onset IBD. Another patient had the SH2D1A gene detected, which has been associated with X-linked 
lymphoproliferative disease, an immunodeficiency due to a T cell abnormality that can exacerbate after Epstein-Barr virus and 
lead to fatal infectious mononucleosis, lymphoma, and dysgammaglobulinemia. The patient that underwent WGS had 
pathogenic variants in the MUC2 and LACC1 genes. MUC2 encodes a protein crucial for the protection of the gut lumen.  
Downregulation of this gene has been associated with CD and ulcerative colitis (UC). LACC1 associates with the NOD2-
signaling complex and participates in mitochondrial reactive oxygen species, cytokine secretion, and bacterial clearance. 
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Mutations in this gene are associated with UC and early-onset CD. 
 
As with all retrospective studies, our study has limitations. The patients included in this study were treated by different 
providers from different practices; thus, management can vary. Also, genetic testing is lacking as some results are pending or 
missing. Furthermore, our biggest strength and contribution has been creating the first study of the VEO-IBD population in 
South Florida, with its unique genetic background. From this study, we understand the need to create VEO-IBD clinics to 
provide a higher level of care. More research is needed to better understand the pathogenesis and prognosis of such disease, 
especially in our Hispanic-non-Mexican VEO-IBD population. 
 
 
574     APPROPRIATE THROMBOEMBOLIC PROPHYLAXIS THERAPY IN IBD PATIENTS ADMITTED TO THE 
HOSPITAL: A PROPOSED RISK STRATIFICATION ALGORITHM. Maria Lopez Gonzalez1, Malgorzata Bujarska1, Julee 
Sunny1, Gabriel Vidal2, Abdulmajeed Alruwaili1, Maria Behnam-Terneus1, Lina Felipez2  
1Medical Education, Nicklaus Children's Hospital, Miami, FL; 2Gastroenterology, Hepatology and Nutrition, Nicklaus 
Children's Hospital, Miami, FL  
 
Background:  Inflammatory bowel disease is high risk for development of both venous and arterial thromboembolism (TE). 
The risk of TE in IBD vs non-IBD patients is 6-fold higher overall and can rise as high as 15-fold during disease flares. The 
increased risk is thought to be due to the chronic inflammatory state, extensive mucosal damage impairing physiological 
anticoagulation, and long-term steroid use increasing fibrinogen and clotting factors. When combined with other risk factors 
such as immobility during hospitalization and insertion of central lines, the need for prophylaxis is evident. Adult patients use 
enoxaparin as standard of care during inpatient care of IBD flares but is not seen frequently in pediatric IBD patients. Pediatric 
centers have begun using algorithms for TE prophylaxis in children. Our QI project intended to create a TE prophylaxis 
algorithm at Nicklaus Children’s Hospital for IBD patients and consisted of two PDSA cycles. (Figure 1) 
 
Objective:  To improve the practice of appropriate TE prophylaxis therapy in pediatric IBD patients admitted to the general 
floors at Nicklaus Children’s Hospital. 
 
Methods:  A baseline chart review was done initially, to determine the percentage of admitted pediatric IBD patients who 
received appropriate TE prophylaxis therapy based on a risk stratification algorithm. Both this and a risk stratification 
questionnaire were created by the IBD and the hematology team, extrapolated from evidence-based studies. This algorithm 
started with hospitalized IBD patients who either had a flare with colonic involvement, a PCDAI => 30 or a PUCAI =>35 
and/or recent major surgery. If this criterion was met, it was determined if they had altered mobility, other risk factors were 
assessed; history of TE, family history of TE in a first-degree family member, bloodstream infections, CVCs, TPN use, 
malnutrition, oncologic diagnosis, nephrotic syndrome, OCP use, smoking and obesity. Patients were assigned to a category of 
risk; low, moderate or high. For all patients early ambulation was encouraged, for moderate risk, the recommendation was 
sequential compressive devices and for high risk it was to consider enoxaparin prophylaxis. The risk stratification 
questionnaire was created to facilitate its use by allowing it to take it to every patient when obtaining their history and physical. 
The interventions consisted in providing education to residents regarding the importance of risk assessment, correct 
documentation and to educate GI practice attendings about our goal. The intervention period was 24 weeks. By the end of the 
intervention, we measured questionnaire usage, percentage of patients who received appropriate therapy and percentage of 
attendings who reported reviewing current data. 
 
Results:   
Baseline Data: 
30% of inpatient IBD patients received appropriate prophylaxis. 
Cycle 1: 
14% of high-risk patients received enoxaparin (3/21) 
Cycle 2: 
48 patients were admitted from 08/2020-02/2021 under Gastroenterology service. 50% received appropriate therapy, 45% 
unknown due to lack of documentation of intervention and 5% did not receive appropriate therapy. 70% of high-risk patients 
received enoxaparin (15/25) 
 
Conclusions:  We observed that 50% of inpatient IBD patients received appropriate TE prophylaxis compared to 30% from 
baseline data. The actual percentage may be higher, but this remains unknown as documentation for moderate risk group 
(SCDs) was unclear. Only 5 risk assessment forms were filled out in total indicating that the forms had minimal contribution to  
the increased percentage of patients with appropriate therapy noted during PDSA cycle 2. No patient received enoxaparin 
inappropriately (all high risk) and there was no significant increase in GI bleeding reported in any patient receiving therapy  

JPGN 73, Supplement 1, November 2021 S411

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



with enoxaparin. The most common adverse side effect was injection site discomfort in 50% of patients. 57% of hospital-based 
GI practice and 40% of private practice attendings confirmed review of current data. The study helped us identify that our 
algorithm increased the use of TE prophylaxis, decreasing the possible consequences of VTE. There is a need for further 
studies and guidelines in the use of TE prophylaxis in IBD patients to help standardize care and management throughout the 
pediatric IBD community. 
 

 
 
 
576     ASSESSMENT OF SLEEP DISTURBANCES IN CHILDREN AND ADOLESCENTS WITH INFLAMMATORY 
BOWEL DISEASE. Jenna Hatab1, Camilla Matthews1, Daniel O'Connell1, Thomas Ratchford1, Luther Sigurdsson1, Istvan 
Danko1, Katryn Furuya1, Terri Lefeber1, Marcy Weidkamp1, Catherine Nelson1, Tiffani Green1, Jens Eickhoff2, Dorota 
Walkiewicz-Jedrzejczak1  
1Pediatrics, University of Wisconsin-Madison School of Medicine and Public Health, Madison, WI; 2Biostatistics and Medical 
Informatics, University of Wisconsin-Madison School of Medicine and Public Health, Madison, WI  
 
Background: Poor sleep has been well described in the adult inflammatory bowel disease (IBD) population. Few studies in the 
pediatric population have demonstrated a similar relationship. The aim of this study was to assess the prevalence of sleep 
disturbances and sleep-related daytime impairments in children and adolescents with IBD. 
 
Methods: This pilot, prospective cross-sectional study included pediatric IBD patients seen in the GI clinic or infusion center 
at The American Family Children’s Hospital in Madison, Wisconsin between February and April of 2021. Patients completed 
the Patient-Reported Outcomes Measurement Information System (PROMIS) Pediatric Sleep Disturbance-Short Form and 
Pediatric Sleep-Related Impairment-Short Form questionnaires at the time of their visits. The questionnaires assessed 
difficulties with sleep at night, and daytime symptoms associated with poor sleep. The disease activity was scored using the 
Abbreviated Pediatric Crohn’s Disease Index (PCDAI) for Crohn’s Disease and the Pediatric Ulcerative Colitis Activity Index 
(PUCAI) for Ulcerative and Indeterminate Colitis. Demographics, disease-related information, and laboratory data within the 
past 6 months from time of the patient visit were acquired from medical charts. Iron deficiency was determined by ferritin <30 
ng/mL or iron saturation <20% with a normal CRP or ferritin <100 ng/mL with an elevated CRP. Vitamin D deficiency was 
determined by 25-hydroxy-vitamin D ≤30 ng/mL. All data was analyzed using Fisher’s exact test and a p-value <0.05 was used 
to define statistical significance. 
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Results: Forty-four patients (mean age 14.7, SD 2.8) with IBD (68.2% with Crohn’s Disease, 25.0% with Ulcerative Colitis, 
6.8% with Indeterminate Colitis) were enrolled. Of those with Crohn’s Disease, 73.3% had inactive disease and 26.6% had 
active disease based on PCDAI score. For those with Ulcerative and Indeterminate Colitis, 57.1% were in remission and 42.8% 
had active disease based on PUCAI scores. Of all patients, 29.6% had some degree of sleep disturbance and 50.0% had sleep-
related daytime impairments. Additionally, 13.6% of patients were currently taking a sleep medication and 20.5% had been on 
oral steroids within the last 3 months. Among the patients, 44.2% had iron deficiency and 61.9% had vitamin D deficiency. 
Patients with active disease reported more sleep disturbances (43% vs 23%, p=0.2878) and sleep-related daytime impairments 
(71% vs 40%, p=0.0520), however the results were not statistically significant. Patients with vitamin D deficiency reported 
fewer sleep disturbances than those with no vitamin D deficiency, which was statistically significant (19% vs 50%, p=0.0472). 
There was no significant difference in sleep-related daytime impairments between those groups (38% vs 69%, p=0.1109). 
Statistical analysis showed that age, iron deficiency, and current/recent use of oral steroids were not significantly correlated 
with sleep disturbances or sleep-related daytime impairments. 
 
Conclusions: Despite the previously reported correlation between IBD and sleep, our pilot study does not demonstrate a strong 
correlation between sleep disturbances and disease activity. However, this relationship may be shown among a larger patient 
population than seen in this study. There was a higher prevalence of sleep-related daytime impairments rather than sleep 
disturbances among all enrolled IBD patients. This could reflect the overlap between sleepiness and fatigue as these are 
difficult to distinguish. In addition, there are numerous cofactors that can cause sleep problems in pediatric patients. These 
include variables such as age, oral steroids, iron deficiency, and vitamin D deficiency. To our surprise, our patients with 
vitamin D deficiency reported better sleep compared to patients with normal vitamin D levels; however, vitamin D levels were 
obtained anywhere up to 6 months prior to sleep questionnaire completion. Sample size of the study was limited due to a 2-
month data collection period, and the ongoing COVID-19 pandemic restricting in-person visits. Other limitations include the 
accurateness of self-reported answers on the sleep questionnaires and the time variability between laboratory values and 
administration of the sleep questionnaires. Future research may be helpful to further study sleep issues in pediatric IBD 
patients. 
 
 
579     BASELINE TERMINAL ILEAL QUANTITATIVE RADIOLOGIC MEASURES ASSOCIATED WITH CLINICAL 
AND IMAGING OUTCOMES IN PEDIATRIC CROHN'S DISEASE. Allison Ta1, Nicholas Ollberding1, Yael Haberman1, 
Robert Baldassano2, James Markowitz3, Anthony Otley4, Jennifer Dotson5, Marian Pfefferkorn6, Jeffrey Hyams7, Melvin 
Heyman8, Sandra Kim9, Joshua Noe10, Scott Snapper11, Subra Kugathasan12, Jonathan Dillman1, Lee Denson1  
1Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2The Children's Hospital of Philadelphia, Philadelphia, PA; 
3Northwell Health, New Hyde Park, NY; 4IWK Health Centre, Halifax, NS, Canada; 5Nationwide Children's Hospital, 
Columbus, OH; 6Indiana University School of Medicine, Indianapolis, IN; 7Connecticut Children's Medical Center, Hartford, 
CT; 8University of California San Francisco, San Francisco, CA; 9Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 
10Medical College of Wisconsin, Milwaukee, WI; 11Boston Children's Hospital, Boston, MA; 12Emory University School of 
Medicine, Atlanta, GA  
 
Background. The growing incidence of pediatric Crohn’s disease and early stricturing complications have increased the need 
to identify early predictors of disease progression. Terminal ileal inflammation and luminal narrowing have been associated 
with incomplete healing by imaging. This study aimed to identify predictive baseline small bowel imaging parameters for 
clinical and radiologic healing at follow-up. 
 
Methods. Subjects from the RISK cohort study with baseline and follow-up small bowel imaging (MRI or CT) were included 
in this study. Baseline demographics, serology, and clinical history were obtained, with follow-up data collected every six 
months. Imaging analysis included terminal ileum (TI) categorization (normal (1), inflammation only (2), luminal narrowing 
(3), or stricture with pre-stenotic dilation (4)) and quantitative measurements (maximum wall thickness, and 
maximum/minimum lumen diameter). Two primary endpoints were considered: A) Clinical Response (off corticosteroids and 
inactive Physician Global Assessment (PGA) at time of follow-up imaging) and B) Imaging Normalization at follow-up. 
Multivariable logistic regression models were used to identify radiologic predictors of intestinal healing, adjusting for age at 
diagnosis, sex, race, and duration of follow-up. 
 
Results. Ninety-six patients were included in the final analysis with no significant difference in baseline demographics 
between responders and non-responders for each primary endpoint. Anti-Tumor Necrosis Factor therapy was used within 3 
months in 23 subjects, which increased to 80 subjects at five year follow up. The primary endpoint of clinical response was  
achieved in 38% and imaging normalization in 20%. Follow-up imaging showed disease progression in 24 patients, seven of 
whom were normal at baseline. There were no baseline imaging predictors of clinical response (Table 1). A higher baseline TI  
categorical score (1,2,3,4) was associated with a lower likelihood of imaging normalization during follow-up (OR = 0.4 (0.2, 
0.8), p=0.0093). Greater TI minimum lumen diameter and TI thinner wall thickness at baseline were associated with imaging 
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normalization respectively, OR = 1.1 (1.01, 1.3), p=0.044, and 0.8 (0.6, 0.97), p=0.032. 
 
Discussion:  Terminal Ileum inflammation categorization is predictive of imaging normalization at follow-up and can be 
assessed from cross-sectional small bowel imaging. 
 
Multivariable Analysis for Clinical Response and Imaging Normalization 
 

Clinical Response Adjusted Odds Ratio p-value 
Baseline Categorization (1,2,3,4) 0.8 (0.5, 1.5) 0.50 

Baseline Lumen min, mm 1.01 (0.9, 1.1) 0.78 
Baseline Lumen max, mm 1 (0.9, 1.1) 0.97 

Baseline LN Ratio (Max/Min) 1 (0.96, 1.1) 0.98 
Baseline Wall Thickness, mm 0.97 (0.8, 1.1) 0.67 

Imaging Normalization Adjusted Odds Ratio p-value 
Baseline Categorization (1,2,3,4) 0.4 (0.2, 0.8) 0.0093 

Baseline Lumen min, mm 1.1 (1.01, 1.3) 0.044 
Baseline Lumen max, mm 0.9 (0.8, 1.1) 0.33 

Baseline LN Ratio (Max/Min) 0.9 (0.9, 1) 0.058 
Baseline Wall Thickness, mm 0.8 (0.6, 0.97) 0.032 

 
Table 1. Imaging parameters are predictive of imaging normalization but not clinical response. Multivariable analysis was 
conducted for the clinical and imaging endpoints after adjusting for age at diagnosis, sex, race, and duration of follow up. The 
primary endpoints included: Clinical Response (Off corticosteroids and inactive PGA at time of follow-up imaging) and Image 
Normalization.  
 
 
580     HUMIRA LEVEL 8 LOOKING GREAT: A QUALITY IMPROVEMENT STUDY ON OPTIMIZING 
THERAPEUTIC DRUG MONITORING FOR PATIENTS WITH IBD ON TREATMENT WITH ADALIMUMAB 
(HUMIRA). Allison Ta, Renee Etter, Sara Berky, Lisa Enderle, Peter Farrell, Ruben Colman, Jen Hardy, Meryum Syeda, 
Jennifer Hellmann, Michael Rosen, Phillip Minar, Lee Denson, Kaitlin Whaley  
Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
 
Background: Adalimumab (Humira) is an injectable monoclonal antibody that has been used to induce and sustain remission 
in moderate to severe inflammatory bowel disease (IBD). Recent studies show that proactive laboratory assessment of 
adalimumab level and a target trough level > 8 µg/mL is associated with improved clinical outcomes and reduced treatment 
failure. In this quality improvement (QI) study, we aimed to increase the percentage of IBD patients on adalimumab with a 
drug level > 8 µg/mL from 65% to 80%. 
 
Methods: This QI study included all patients with IBD who were prescribed adalimumab by a pediatric gastroenterologist at 
Cincinnati Children’s Hospital Medical Center from October 2020 to May 2021. Our primary outcome measure was the 
percent of patients with a drug level > 8 µg/mL. Our secondary outcome measure was the number of patients in maintenance 
therapy with no drug level in the last year. 
Using a plan-do-study-act (PDSA) approach, interventions were implemented including tailored education for all 
gastroenterology staff regarding the recommended target adalimumab trough of > 8 µg/mL, personalized emails to providers of 
specific patients with sub-therapeutic drug levels, a best practice alert within the electronic medical record (EMR) notifying 
providers of low trough levels, and updating nursing EMR documentation sheets to include timing of labs. Outcome measures 
were reviewed bi-monthly and feedback was elicited from providers and nursing staff throughout the process. 
 
Results: An average of 184 patients were including in the primary outcome measure each month. There was an average of 3 
patients initiating treatment with adalimumab each month. Our primary outcome was achieved in 68% of patients (Figure 1). 
The secondary outcome of those in maintenance therapy with no therapeutic drug level in the last year decreased from 31% to 
23% over the study period. Of the failures in the last month, 33% of subjects had levels between 7-8 µg/mL and physician 
assessed quiescent disease. 
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Conclusions: Quality improvement methodology was successful in improving adalimumab trough drug levels in patients with 
IBD. Effective interventions included an EMR best practice alert and personalized communication with providers regarding 
low drug levels. Barriers to further improvement included lower rates of labs obtained after telehealth encounters during the 
COVID pandemic. Future directions of the study include continued monitoring of levels with further interventions as 
warranted to achieve goal of 80%. 
 

 
 
Run Chart for the Primary Outcome Measure: Percent of Patients with an Adalimumab (Humira) Drug Level > 8 µg/mL. 
 
 
581     PROVIDER PRACTICES IN MANAGEMENT OF OBESITY IN PATIENTS WITH PEDIATRIC 
INFLAMMATORY BOWEL DISEASE. Namrata Patel, Sofia Verstraete, Jennifer Burgis, Carly Isman, Luis Rodriguez, 
Emily Stekol, Sabina Ali  
Pediatric Gastroenterology, University of California San Francisco, San Francisco, CA  
 
Background: Ten years ago, ImproveCareNow (ICN) identified that obesity affected 9.5% of pediatric patients with 
Inflammatory Bowel Disease (IBD) and 14.1% classified as overweight. In patients with IBD, obesity has been found to be 
associated with greater difficulty in achieving remission, higher risk of disease relapse, and inferior response to biologic 
therapy. A recent survey of primary care physicians on management of obesity found that screening laboratory tests were 
rarely offered and that lack of time and parental perceptions were the biggest barriers to care and intervention. However, there 
is limited literature on the management of obesity in the IBD population. We aimed to investigate the practices of obesity 
management by pediatric subspecialists in patients with IBD at a tertiary care center and their perceived barriers to care. 
 
Methods: We surveyed 18 MDs and 6 NPs at University of California San Francisco Benioff Children’s Hospital (BCH) who 
specialize in pediatric gastroenterology and care for patients with IBD with 100% response rate. We also surveyed providers at 
ICN Spring Community Conference 2021 prior to giving an educational session on this topic, with 21 responses. 
 
Results:  Most providers (92%) at BCH have seen a patient with IBD who was overweight or obese. Majority of providers 
(52%) felt it was difficult to find the time to discuss weight management. If seeing a patient with obesity (BMI%ile >95%ile), 
providers were most likely to provide lifestyle counseling (83%). They were also likely to refer to a dietician (75%) or order 
screening laboratory tests (75%). If seeing a patient who was overweight (BMI 85-94%ile), providers were more likely to 

JPGN 73, Supplement 1, November 2021 S415

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



provide lifestyle counseling (87.5%) and less likely to order screening labs (67%) or refer to a dietician (71%). Of note, 4.7% 
(n=1) reported they would take no action. Most providers (87%) felt confident on what laboratory tests to order to screen for 
metabolic disease. 
 
More than half (57%) of providers at ICN felt it was difficult to find the time to discuss weight management. If seeing a patient 
with obesity, providers at ICN were most likely to refer a patient to a dietician (95%). Many were likely to provide lifestyle 
counseling (76%) or order screening laboratory tests (57%). When asked about patients who were overweight, providers were 
less likely to intervene with 81% placing referrals to dietician, 62% providing lifestyle counselling, and 38% ordering 
screening laboratory tests with 9.5% (n=2) reporting they would not take any action. Only 52% felt confident on what 
laboratory tests to order to screen for metabolic disease. Despite reporting frequent referrals to a dietician, majority in both 
groups felt that their patients would not want to attend a nutrition class (52% and 65%). 
 
Conclusions:  While healthcare providers report often discussing lifestyle counselling and ordering screening laboratory tests, 
more than 50% felt there is not adequate time to have these conversations and some did not feel confident on which tests to 
order. Many choose to refer to dieticians, however they also report a concern that patients may be hesitant to attend dietician 
appointments or nutrition classes. Therefore, next steps to this survey are necessary to explore strategies to overcome these 
potential concerns including increased collaboration with pediatricians and dieticians and provide education around appropriate 
screening tests for metabolic diseases and dietary counselling to pediatric subspecialists. 
 
 
582     APPROACHING OBESITY IN PEDIATRIC INFLAMMATORY BOWEL DISEASE: A QUALITY 
IMPROVEMENT INITIATIVE. Namrata Patel, Sabina Ali, Jennifer Burgis, Emily Stekol, Carly Isman, Luis Rodriguez, 
Sofia Verstraete  
Pediatric Gastroenterology, University of California San Francisco, San Francisco, CA  
 
Background:  Childhood obesity is a growing epidemic, affecting 19.3% of children in the United States in 2018, according to 
the CDC. Ten years ago, ImproveCareNow (ICN) identified that obesity affected 9.5% of pediatric patients with Inflammatory 
Bowel Disease (IBD) and 14.1% classified as overweight. In patients with IBD, obesity is associated with greater difficulty in 
achieving remission, higher risk of disease relapse, and inferior response to biologic therapy. However, there is limited 
literature on the management of obesity in this patient population. The impact of lifestyle modification on obese patients with 
IBD has not been studied and medications for weight loss are not approved in the general pediatric population. We engaged in 
a quality improvement project to improve management of obese children with IBD followed at UCSF Benioff Children’s 
Hospitals (UCSF). We aimed to improve screening of metabolic co-morbidities in this population from 10% to 80% and 
increase access to nutrition education. 
 
Methods:  We formed a multidisciplinary team of stakeholders including dieticians, quality coordinators, and physicians with 
expertise in IBD and QI to create a Key Driver Diagram (KDD). Identified actions to reach the aim initially consisted of the 
creation of an IBD specific algorithm based on American Academy of Pediatrics (AAP) guidelines to screen for comorbidities; 
establishing a multidisciplinary group of stakeholders for review of recommendations and referrals including endocrinology, 
pulmonology, cardiology; bimonthly virtual nutrition class for patients and families in both English and Spanish; creation of 
easily accessible electronic prompts for history taking, lab evaluation, and diet counselling; tracking the date of last dietician 
visit and ordering of HbA1c and lipid panel by providers. 
 
We conducted Plan-Do-Study-Act (PDSA) cycles on a bimonthly basis. These cycles led to the implementation of further 
actions including a project focused educational session for all gastroenterology physicians, nurses, and dieticians; 
implementation of reminder emails with this information every 2 months; a stakeholder engagement survey of all providers to 
understand barriers and needs; and finally creation of patient handouts to facilitate communication with patients. 
 
Results:  Of 668 pediatric patients with IBD followed at UCSF, 103 (15.4%) were found to be obese (BMI >95%ile if <20 
years old and BMI >30 kg/m2 if ≥20 years old) and 70 (10.9%) were overweight (BMI %ile ≥85 and <94 if <20 years old and 
BMI (kg/m2) ≥25 and <30 if ≥20 years old) at the beginning of the study. Of the total (n=173), 35.3% identified as Hispanic, 
34.7% as White, 8.7% as Black, 3.5% as Asian and 17.9% as Other/Multi-racial. 
 
Prior to our intervention, 11.0% of our cohort of overweight and obese IBD patients had a HbA1c and 9.8% had a lipid panel 
performed in the past 2 years while 11.6% had seen a dietician in the past year. After the education session, these percentages 
increased to 20.2%, 16.8%, and 16.8%, respectively. After the survey, the percentages increased to 35.8%, 35.8% and 33.5%. 
Since the inception of the project 12 months ago, 41.6% have had a HbA1c and 38.2% have had a lipid panel ordered in the 
past 2 years and 40.5% have seen a dietician in the past year. The goal of 80% of obese and overweight patients with metabolic 
screening was not yet achieved, however we did identify that 52.2% of providers had limited time to discuss the patient’s 
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nutritional status and 25% felt did not know the recommended screening labs. 
 
Conclusions:  Obesity management in patients with IBD can be improved by implementing a simple screening algorithm, 
provider education sessions, electronic medical record tools, and accessible nutrition education. Subspeciality visits for 
pediatric IBD patients may be a key touchpoint for obesity management. Barriers identified included comfort with metabolic 
screening for chronically ill patients, patient willingness to participate in nutrition education, and appropriate time within visits 
for counseling. 
 

 
 
 
583     COMPREHENSIVE RETROSPECTIVE THERAPEUTIC OUTCOME ANALYSIS IN A WELL-DEFINED 
COHORT OF VERY EARLY-ONSET INFLAMMATORY BOWEL DISEASE PATIENTS SHOWS HIGHER RESPONSE 
RATES WITH ADALIMUMAB VERSUS INFLIXIMAB. Ashleigh Watson1, Jose Cabrera2, Joshua Noe2, Abdul Elkadri2  
1Department of Pediatrics, Medical College of Wisconsin Department of Pediatrics, Wauwatosa, WI; 2Department of Pediatric 
Gastroenterology, Hepatology, and Nutrition, Medical College of Wisconsin, Milwaukee, WI  
 
Introduction:  Very Early-Onset Inflammatory Bowel Disease (VEOIBD) is a distinct subgroup of pediatric Inflammatory 
Bowel Disease(IBD) associated with a different phenotype, higher morbidity, and increased surgery rates. Current treatment 
guidelines for pediatric Crohn’s Disease (CD) and Ulcerative Colitis (UC) include aminosalicylates, thiopurines, and biologic 
agents such as anti-tumor necrosis factor inhibitors (anti-TNF). Patients with VEOIBD have been found to respond differently 
to therapy, requiring higher doses of azathioprine, and achieving lower rates of response with infliximab therapy. As there is 
yet to be a comprehensive study assessing therapeutic response rates of patients with VEOIBD to all traditionally-utilized 
therapies, choice of therapy remains clinically challenging. 
 
Methods:  A retrospective chart review was performed for patients diagnosed with IBD under the age of 6 at Children’s 
Wisconsin between 2012-2021. Inclusion criteria included a documented diagnosis of IBD using endoscopic, radiologic, and 
pathologic evidence. Patients were classified as CD, UC, and IBD-U (Inflammatory Bowel Disease Unclassified) using the  
Paris modification of the Montreal Classification of IBD. Exclusion criteria included incomplete documentation and/or 
presence of other diagnoses such as solid organ transplantation which complicated clinical presentation. Age at diagnosis, sex, 
race, disease phenotype and behavior, and laboratory values (ESR, CRP, albumin) near the time of diagnosis were reported. 
Using physician global assessment, treatment response and clinical remission was determined at the time of last clinical 
assessment. Analysis was performed using IBM SPSS Statistics, Version 26. 
 
Results:  We found 40 patients with VEOIBD, with age ranging being between 2 months to 6.6 years. 12 were diagnosed with 
CD, all classified as inflammatory (B1). 6 were diagnosed with UC. 22 were diagnosed with IBDU, with 16 having CD-like 
disease and 6 with UC-like disease. 
 
17 of 23 patients (73.9%) treated with sulfasalazine achieved continuous remission. 16 patients received azathioprine, with 
68.8% (11/16) in continuous remission. The average dose of azathioprine was 3.6 mg/kg, ranging from 1.39 to 7.65 mg/kg (SD 
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1.5). 15/16 patients had drug levels, with 9/16 (56.3%) attaining therapeutic levels. Allopurinol was used in 3/16 (18.8%). Only 
2 patients received 6-mercaptopurine with neither responding. For methotrexate, 6/11 patients (54.5%) achieved continuous 
remission with average dose of 14.1 mg/m2 (range 10.5-15.7, SD 1.6). 12 patients were treated with infliximab, with only 1 
(8.3%) achieving continuous remission. The majority of patients on infliximab received a maximal dose of 10 mg/kg (10/12 
patients) with one patient receiving 7.5 mg/kg and one patient receiving 15 mg/kg. The shortest interval between infusions was 
2 weeks in 1 patient, with all but 1 having intervals shorter than 6 weeks. 11/12 patients had an infliximab trough level, with 6 
attaining therapeutic levels, defined as >6μg/mL. 8/12 patients on infliximab were noted to have hypoalbuminemia at 
diagnosis, with the only responder having a normal albumin. 13 patients were treated with adalimumab, with 69.2% (9/13) 
achieving continuous remission. All had elevated ESR at time of diagnosis. Of the 9 patients achieving remission with 
adalimumab, 5 (55.5%) had previously failed infliximab. Table 1 lists response rates for all therapies. 
 
Conclusions:  VEOIBD patients are an understudied group with poor therapy response and outcomes. This lack of response 
has been theorized to be due to differences in the pharmacokinetics, with a paucity of published data on the currently available 
therapeutic options. Sulfasalazine, azathioprine, and methotrexate appear to offer some efficacy. We have shown that there is a 
significantly higher response rate observed with adalimumab as compared to infliximab. Aggressive dosing and potentially 
selecting adalimumab in patients requiring anti-TNFs appear to lead to a higher likelihood of continued remission in patients 
with VEOIBD. Further studies are required to look into predictive markers of response in this rare and aggressive subgroup of 
pediatric IBD. 
 

 
 
 
584     OPTIMIZING VENOUS THROMBOEMBOLISM ASSESSMENT AND PROPHYLAXIS IN HOSPITALIZED 
CHILDREN WITH INFLAMMATORY BOWEL DISEASE. Diane Hsu1, Aditi Kamdar2, May Chien2, Clara Lo2, Alka 
Goyal1  
1Pediatric Gastroenterology, Stanford University, Redwood City, CA; 2Pediatric Hematology/Oncology, Stanford University, 
Stanford, 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 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: After performing a literature review on VTE risk factors and current guidelines regarding prophylaxis, we developed 
a weighted score based on VTE risk and recommendations for mechanical and pharmacologic prophylaxis based on cumulative 
risk. The weighted risk score and prophylaxis recommendations were finalized through a collaborative effort between pediatric 
gastroenterologists specializing in inflammatory bowel disease and pediatric hematologists specializing in coagulopathy. We 
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performed a retrospective review of admissions involving children with inflammatory bowel disease admitted to a single center 
pediatric academic hospital at Stanford University between January 2020 and February 2021. The retrospective review was 
used to determine whether VTE risk was comprehensive and VTE prophylaxis appropriate. Baseline resident and fellow 
knowledge of VTE risk in IBD was assessed. In the coming months, we will complete an educational session with trainees 
about VTE risks in children with IBD, develop an electronic alert system for assessing VTE risk and guiding prophylaxis 
management, and assessing the outcomes after our intervention is implemented. 
 
Results: Based on a retrospective review of 78 hospital admissions representing 43 pediatric patients with IBD, we discovered 
that prior VTE, family history of hypercoagulability and presence of central line placed patients at highest risk of VTE. 
Limited mobility and family history of hypercoagulability were infrequently documented. Based on our weighted risk score, 
the average cumulative weighted risk was 9.9, which suggested that many of our patients would have fallen into the high-risk 
category, under which definitively starting pharmacologic prophylaxis was recommended. Upon review, there were missed 
opportunities to initiate both mechanical and pharmacologic prophylaxis. This quality improvement initiative is currently in the 
development and data collection phase. 
 
Conclusions: Although other pediatric centers have developed VTE prophylaxis algorithms based on the presence of risk 
factors, we designed the first weighted risk scoring assessment for VTE complications in collaboration with pediatric 
gastroenterology and hematology providers. Assessing the feasibility and effectiveness of implementing this assessment in 
clinical practice will be essential in helping us understand how we can optimize the prevention of VTEs in this vulnerable 
population. 
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585     CHANGES IN THE CLINICAL PHENOTYPE AND BEHAVIOR OF PEDIATRIC LUMNINAL CROHN'S 
DISEASE AT DIAGNOSIS IN THE LAST DECADE. Samuel Sassine1,3, Mathieu Savoie-Robichaud1,3, Yi Fan Lin1,3, Lisa 
Djani1,3, Christine Cambron-Asselin1,3, Marwa Qaddouri1,3, Souhila Fadela Zekhnine1,3, Kelly Grzywacz1,2,3, Véronique 
Groleau1,2,3, Martha Dirks1,2, Eric Drouin1,2,3, Ugur Halac1,2, Valérie Marchand1,2, Chloe Girard1,2,3, Olivier Courbette1,2,3, 
Natalie Patey1,4,3, Dorothée Dal Soglio1,4,3, Colette Deslandres1,2,3, Prevost Jantchou1,2,3  
1Faculty of Medicine, Universite de Montreal, Montreal, QC, Canada; 2Gastro-enterology, Centre Hospitalier Universitaire 
Sainte-Justine, Montreal, QC, Canada; 3Centre Hospitalier Universitaire Sainte-Justine Centre de Recherche, Montreal, QC, 
Canada; 4CHU Sainte-Justine Departement de Pathologie, Montreal, QC, Canada  
 
Objectives : Crohn’s disease triggers are incompletely understood and the incidence of the disease has been increasing. The 
aims of this study were to describe the trends in the clinical, endoscopic, histological, and laboratory characteristics of pediatric 
Crohn’s disease during the last decade and to describe the seasonal variation of disease presentation at diagnosis. 
 
Study design: Patients aged from 4 to 18 years old and diagnosed between 2009 and 2019 were included. Patients clinical, 
endoscopic, histological, and laboratory data were collected from the medical records. Data were analyzed for the cohort as a 
whole and according to diagnostic periods (2009-2014 and 2015-2019) and seasons. 
 
Results: 654 patients were included in the study. The total number of incident Crohn’s disease cases significantly increased 
yearly. Patients diagnosed between 2015 and 2019 were younger at diagnosis (OR= 0.96 [0.91; 1.01], p=0.07), had more 
perianal diseases (OR= 2.30, 95% CI [1.52; 3.48], p<0.001) and more intestinal biopsy granulomas (OR= 1.61, 95% CI [1.17; 
2.22], p=0.003) as compared to the 2009-2014 cohort. Also, there was a strong association between intestinal biopsy 
granulomas, young age at diagnosis and perianal fistulas or abscesses; the presence of granulomas was associated with greater 
perianal involvements (OR= 2.25, 95% CI [1.51; 3.36], p<0.001) and younger age at diagnosis (OR = 0.90, 95% CI [0.85; 
0.95], p=0.0002). PCDAI and SES-CD scores at diagnosis, disease location and behavior, digetive symptoms, height, weight 
and BMI z-scores at diagnosis and laboratory markers did not change over time. 
 
There were fewer Crohn’s disease diagnosis during winter. The highest vitamin D levels in patients occurred in summer and 
fall, but the majority of patients had, regardless of the season of diagnosis, severe vitamin D deficiency (the median vitamin D 
level was 60.0 nmol/L in summer and fall compared to 47.0 nmol/L in winter-spring, p=0.003). Vitamin D levels at diagnosis  
are inversely correlated with PCDAI (Pearson correlation coefficient = -0.19, p=0.03) and SES-CD (Pearson correlation  
coefficient = -0.20, p=0.04). Patients diagnosed in the fall had lower PCDAI and SES-CD scores, less failure to thrive, less 
digestive symptoms at diagnosis and less extensive digestive involvement. Colonic disease was significantly more frequent 
during summer and fall (27.3% of patients diagnosed in summer and fall versus 18.2% of cases in winter and spring, p=0.01). 
 
Conclusion: The disease phenotype has changed over the years and there are important seasonal trends in the frequency and 
severety of the disease suggesting possible disease triggers. Our findings provide interesting avenues for future research, such 
as identifying the clinical significance of granulomas, vitamin D deficiency and microbiota on pediatric Crohn's disease 
activity. 
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PCDAI at diagnosis according to the season. 

 
Proportion of patients with L1-L2-L3 disease locations by the Paris classification according to the season of diagnosis. 
 
 
586     FACTORS ASSOCIATED WITH TIME TO CLINICAL REMISSION IN PEDIATRIC LUMINAL CROHN'S 
DISEASE, A RETROSPECTIVE COHORT STUDY. Samuel Sassine1,2, Souhila Fadela Zekhnine1,2, Marwa Qaddouri1,2, 
Lisa Djani1,2, Christine Cambron-Asselin1,2, Mathieu Savoie-Robichaud1,2, Yi Fan Lin1,2, Kelly Grzywacz1,2,4, Véronique 
Groleau1,2,4, Martha Dirks1,4, Eric Drouin1,2,4, Ugur Halac1,4, Valérie Marchand1,4, Chloe Girard1,2,4, Olivier Courbette1,2,4, 
Natalie Patey1,2,3, Dorothée Dal Soglio1,2,3, Colette Deslandres1,2,4, Prevost Jantchou1,2,4  
1Universite de Montreal Faculte de Medecine, Montreal, QC, Canada; 2Research center, Centre Hospitalier Universitaire 
Sainte-Justine, Montreal, QC, Canada; 3Pathology, Centre Hospitalier Universitaire Sainte-Justine, Montreal, QC, Canada; 
4Gastroenterology, Centre Hospitalier Universitaire Sainte-Justine, Montreal, QC, Canada  
 
Introduction:  The natural evolution of Crohn’s disease is incompletely understood in the pediatric population. Data on factors 
influencing time-to-remission are very limited in the literature. The aim of this retrospective cohort study was to describe the 
time to clinical remission in children with Crohn’s disease as well as changes over the past decade and to identify factors 
associated with time to clinical remission. 
 
Methods: Patients 4 to 18 years old diagnosed between 2009 and 2019 were included. All data were collected from the 
patients’ medical records and the CHU Sainte-Justine inflammatory bowel disease registry. Survival analyses and linear 
regression models were used to assess the impact of clinical, laboratory, endoscopic, histological and therapeutic factors on 
time to clinical remission. 
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Results: 654 patients were included in the study. There was no change in the time to clinical remission over the past decade. 
Female sex in adolescents (ajusted bêta regression coefficient (aβ)= 31.8 days, p= 0.02), upper digestive tract involvement (aβ= 
46.4 days, p= 0.04), perianal disease (aβ= 32.2 days, p= 0.04), presence of active inflammation on biopsies (aβ= 46.7 days, p= 
0.01) and oral 5-ASA exposure (aβ=56.6 days, p= 0.002) were all associated with longer time to clinical remission. However, 
antibiotic exposure (aβ= -29.3 days, p=0.04), increased eosinophils on biopsies (aβ= -29.6 days, p=0.008) and combination of 
exclusive enteral nutrition and TNF-alpha inhibitors as induction therapy (aβ= -36.8, p=0.04) were associated with shorter time 
to clinical remission. 
 
Conclusion: Time to clinical remission did not improve during the decade and was associated with baseline clinical and 
histological data and treatment strategies. Combination of enteral nutrition and TNF-alpha inhibitors was associated with faster 
clinical remission. 
 

 
 
Kaplan-Meier curve representing time to clinical remission in patients 13 years old and older by sex. 
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Kaplan-Meier curve representing the time to clinical remission of patients according to the first induction treatment 
administered. 
 
587     RISK FACTORS ASSOCIATED WITH RELAPSES IN PEDIATRIC LUMINAL CROHN'S DISEASE, A 
RETROSPECTIVE COHORT STUDY. Samuel Sassine1,2, Lisa Djani1,2, Christine Cambron-Asselin1,2, Mathieu Savoie-
Robichaud1,2, Yi Fan Lin1,2, Marwa Qaddouri1,2, Souhila Fadela Zekhnine1,2, Kelly Grzywacz1,2,4, Véronique Groleau1,2,4, 
Martha Dirks1,4, Eric Drouin1,2,4, Ugur Halac1,4, Valérie Marchand1,4, Chloe Girard1,2,4, Olivier Courbette1,2,4, Natalie 
Patey1,2,3, Dorothée Dal Soglio1,2,3, Colette Deslandres1,2,4, Prevost Jantchou1,2,4  
1Universite de Montreal Faculte de Medecine, Montreal, QC, Canada; 2Research Center, Centre Hospitalier Universitaire 
Sainte-Justine, Montreal, QC, Canada; 3Pathology, Centre Hospitalier Universitaire Sainte-Justine, Montreal, QC, Canada; 
4Gastroenterology, Centre Hospitalier Universitaire Sainte-Justine, Montreal, QC, Canada  
 
Introduction:  Few risk factors are associated with the risk of relapses of Crohn's disease in children. The aims of this 
retrospective cohort study were to describe the rate of relapses in children with Crohn's disease, its evolution over the past 
decade and to determine risk factors associated with relapse. 
 
Methods:  Patients aged from 4 to 18 years old and diagnosed between 2009 and 2019 were included. Patients clinical, 
endoscopic, histological, and laboratory characteristics, as well as their treatments, where collected from their medical records 
and the prospective CHU Sainte-Justine inflammatory bowel disease registry. Survival analyses and Cox regression models 
were used to assess the impact of those risk factors on relapse. 
 
Results:  In total, 654 patients were included in the study. There has been a decrease in the relapse rate over the past decade : 
69.6% in patients diagnosed between 2009 and 2014 and 47.8% in patients diagnosed between 2015 and 2019 (p<0.0001). 
Female sex (adjusted hazard ratio (aHR)= 1.51, p=0.0009), high PCDAI (aHR= 1.02, p=0.04) and SES-CD (aHR= 1.03, 
p=0.03) scores at diagnosis, upper digestive tract involvement (aHR= 1.59, p=0.0003), exposure to oral 5-ASA (aHR= 1.91, 
p=0.0003), use of immunomodulatory agents compared to TNF-alpha inhibitors (methotrexate aHR= 1.91, p=0.0006; 
thiopurines aHR= 2.06, p<0.0001), presence of granulomas (aHR= 1.27, p=0.04) and increased eosinophils on biopsies (aHR= 
1.34, p=0.02), high levels of C-reactive protein (aHR= 1.01, p<0.0001) and fecal calprotectin (aHR=1.09, p<0.0001) during 
clinical remission and low serum infliximab levels during maintenance (aHR for mean serum infliximab level under 7ug/mL = 
2.48, p=0.005) were all independently associated with relapse in patients. 

JPGN 73, Supplement 1, November 2021 S423

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



Conclusion:   Relapse risk was significantly associated with baseline clinical, endoscopic, histological and laboratory data and 
treatment strategies. These results could help better select treatment options for pediatric Crohn's disease at induction and 
maintenance. 
 

 
 
Kaplan-Meier curve representing patients time to relapse according to the first maintenance treatment administered. 
 

 
 
Kaplan-Meier curve representing patients time to relapse according to the mean infliximab level in post-induction. 

JPGN 73, Supplement 1, November 2021 S424

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



590     FINDING AND VISUALIZING NETWORK BASED MULTI OMIC DIET ASSOCIATED PREDICTIVE MODELS 
FOR IBD. Martine Saint-Cyr1,2, Janet Siebert1, Nancy Krebs1,2, Edwin deZoeten1,2, Sarah Borengasser1  
1University of Colorado - Anschutz Medical Campus, Aurora, CO; 2Children's Hospital Colorado, Aurora, CO  
 
Background:  Inflammatory bowel disease (IBD) is a multifactorial disease that exhibits a great variety of molecular 
interactions involving a complex interplay between genetics, microbiome, immune system and environmental factors such as 
diet. Gut homeostasis is disrupted in IBD, presumably due to microbial dysbiosis leading to dysregulated intestinal immune 
responses, which is influenced by dietary components. The study of IBD requires a systems biology approach spanning 
biological omics such as genomics, transcriptomics, proteomics, microbiomics, metabolomics, and lipidomics; and non-omics 
datasets, such as dietary information. Omic data is often analyzed singularly, without regard for the relationships across the 
omes. We thus applied a bioinformatics tool, Consolidated Analysis of Network Topology and Regression Elements 
(CANTARE), to an integrated multi-omics dataset generating diet-associated predictive models for IBD. The objective was 
hypothesis generation related to role of diet in IBD using systems biology studies. 
 
Methods:  Previously, we used a published data set of microbiome relative abundance (mb), untargeted metabolomics (met), 
and microbial-derived gene expression (e) in stool samples from 153 adults (IBD=111, healthy control=42) to build a network 
of cross-omic relationships that differed by group. We now revisit this network to identify diet-associated predictive models of 
IBD. Starting with the 43 previously defined predictors, we focused on predictors known to be associated with diet. Twenty 
diet-associated predictors were included in 3 different subnetworks (Fig 1. Each node represents an omic biomarker (e.g. a 
microbe, metabolite, or gene) and each edge a relationship between omic biomarker). For each of these subnetworks, we built 
predictive models using logistic regression with backward selection from the diet-associated predictors. We included fecal 
calprotectin (FCAL) as a predictor and positive control. 
 
Results:  The models (M1, M2, and M3) contained 3, 4, and 11 predictors, respectively. Model performance was measured by 
Area under the ROC curve (AUC) scores which were 0.87, 0.90, and 0.95 for M1, M2, and M3 models and pseudo-R2 was 
0.42, 0.55, and 0.71 (all permutation p-values < 0.0001). M1, created from the smallest neighborhood (Fig 1., nodes 6 & 18, 
top center), contained histamine, Ruminococcus lactaris, and FCAL. Inspection of underlying data identified 13 individuals (12 
with IBD) with high histamine (> 90th percentile) but normal FCAL (< 250μ/g). 
 
Conclusion:  Our results suggest that CANTARE provides an unbiased and comprehensive strategy that can integrate multiple 
omes to identify potential dietary markers in IBD, such as histamine. Histamine, a biogenic amine that occurs to various 
degrees in many foods, may have a unique dietary role in certain IBD phenotypes. Our diet-associated predictive models 
identified dietary biomarkers that support the generation of hypotheses for follow-up targeted investigation in future IBD 
dietary interventions. 
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Figure 1. 
 
 
591     IMPACT OF FOOD DESERTS AND FOOD SWAMPS ON PRESENTATION OF NEWLY DIAGNOSED 
PEDIATRIC INFLAMMATORY BOWEL DISEASE. Nicole Zeky, Colleen LeBlanc, Elizabeth McDonough, Dedric Moulton  
Pediatric GI , Children's Hospital of New Orleans, New Orleans, LA  
 
Purpose:   Inflammatory bowel disease (IBD), consisting of both Crohn’s Disease (CD) and ulcerative colitis (UC), is thought 
to result from an environmental trigger in a genetically susceptible host. Dietary intake has been implicated in the risk of 
development of inflammatory bowel disease. The make-up of the gut microbiota can be influenced by dietary intake. Food 
deserts are defined by the United States Department of Agriculture (USDA) by a census tract that meets both low income and 
low access definitions. The purpose of this study is to compare newly diagnosed IBD patients who live in a food desert to those 
who do not. Our hypothesis is that pediatric IBD patients who reside in food deserts are more likely to have more severe 
disease characteristics including malnutrition at diagnosis than pediatric IBD patients who reside in food secure areas. We aim 
to assess the impact food security has on nutritional state and disease severity at presentation for a pediatric IBD population. 
 
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 USDA’s Food Access Research Atlas to determine if they lived in an area of low access, low income, 
or low vehicle access. 
 
Results:  There were 60 pediatric patients diagnosed during the study period. The patients were predominantly male (55%) and 
white (63%) with average age at diagnosis of 12 years old (± 3.6 years). Forty-three (72%) patients were diagnosed with CD of 
which 22 lived in an area of low access to grocery stores. Fifteen percent of the population lived in food deserts, of which 66% 
were African American. A third of the patients who lived in a food deserts presented with malnutrition. Four of the 9 patients 
in food deserts had a BMI less than 18 (average was 17 ± 2.6 years). Twenty-eight (48%) patients lived in an area of low 
access to a grocery store. Of these patients, 38% percent were African American. A third of the patients with low access had 
signs of malnutrition at diagnosis. 
 
Conclusion: While there were few patients who resided in traditionally defined food deserts, ~50% of the patients resided in 
areas with low access to grocery stores. The significance of an association of food deserts with malnutrition in pediatric IBD is 
unclear, however further studies to determine if food deserts are predictive of malnutrition at presentation in pediatric IBD may 
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be warranted. Additional studies will be completed to determine the relationship between nutrition status, disease and living in 
a food desert. 
 
 
595     CLOSTRIDOIDES DIFFICILE INFECTION INCREASES THE RISK OF SURGERY IN CHILDREN WHO 
HAVE ULCERATIVE COLITIS. Nicholas Norris1,3, Luis Sifuentes-Dominguez2,3, Bhaskar Gurram2,3  
1Pediatrics, The University of Texas Southwestern Medical Center, Dallas, TX; 2Pediatric Gastroenterology, The University of 
Texas Southwestern Medical Center, Dallas, TX; 3Children's Health Children's Medical Center Dallas, Dallas, TX  
 
Background:  Clostridioides difficile infection (CDI) is a known risk factor for hospitalization, escalation of therapy, and 
surgery in adult patients with inflammatory bowel disease (IBD), but less is known about the impact of CDI on children with 
IBD. Our aim was to evaluate the risk of surgery in pediatric IBD patients with CDI. 
 
Methods:  We conducted a retrospective analysis of IBD patients followed at Children’s Health Dallas and included those with 
Crohn’s disease (CD) or ulcerative colitis (UC), C. difficile infection, and any IBD patient who underwent surgery or had a 
disease duration of at least 5 years. Patients were excluded if they had indeterminate colitis, comorbid infections, immune 
dysregulation, or surgery prior to CDI or IBD diagnosis. 38 IBD patients (24 UC) with CDI and 198 (88 UC) without CDI 
were included. Univariate logistic regression was used to model colectomy risk in the cohorts. Surgery-free survival analyses 
were performed with the Kaplan-Meier method and log-rank test was used to compare survival curves. Surgical events beyond 
5 years (the longest time to surgery in the CDI group) were censored for the purposes of survival analysis. 
 
Results:  There was no significant difference in baseline demographic data or proportion of patients with UC and CD between 
groups. Within 5 years from initial diagnosis, patients with ulcerative colitis and CDI demonstrated significantly higher 
frequency of earlier surgery (log-rank test p=0.12). There was no significant difference between survival curves of patients 
with Crohn's disease with CDI and those without. Univariate logistic regression on the ulcerative colitis group showed a 
correlation of CDI with surgery with an odds ratio [OR] of 3.16 (95% confidence interval 1.25-8.00). 
 
Conclusion:  To our knowledge, this is the largest pediatric IBD cohort with CDI studied to date. CDI is a risk factor for 
progression to colectomy in patients with ulcerative colitis and may prove to be either a biomarker (signaling underlying 
dysbiosis) or a cause itself of IBD progression. 
 

 
 
Kaplan Meier analysis of time to surgery: Groups compared with log-rank test. Dashed lines represent 95% confidence 
intervals. There was no significant statistical difference in surgery-free survival between the total IBD cohort or the CD subset. 
Patients with UC and CDI demonstrated significantly higher frequency of earlier surgery. 
 
 
597     COMPARISON OF OUTCOMES BETWEEN PEDIATRIC IBD PATIENTS WHO SWITCHED TO 
USTEKINUMAB VS. REMAINED ON ANTI-TNF THERAPY AFTER ANTI-TNF INDUCED DERMATOLOGIC 
MANIFESTATIONS. Priya Rolfes2, Michael Dolinger1, Guillaume Stoffels3, Elizabeth Spencer1, David Dunkin1, Marla 
Dubinsky1  
1Pediatric Gastroenterology, Icahn School of Medicine at Mount Sinai Department of Pediatrics, New York, NY; 2Pediatrics, 
Icahn School of Medicine at Mount Sinai, New York, NY; 3Biostatistics, Icahn School of Medicine at Mount Sinai, New York, 
NY  
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Background:  Anti-tumor necrosis factor (Anti-TNF) induced dermatologic manifestations are common adverse events in 
pediatric inflammatory bowel disease (IBD), often leading to therapy discontinuation. Outcomes after anti-TNF induced 
dermatologic manifestations occur are largely unknown. 
 
Aim:  To compare both dermatologic and IBD clinical outcomes in children who remain on anti-TNF therapy vs. those who 
switch to ustekinumab (UST) after anti-TNF induced dermatologic manifestations. 
 
Methods:  We conducted a retrospective chart review of all pediatric IBD patients treated with anti-TNF therapy who 
developed a dermatologic manifestation from October 2014 to January 2020 at a single tertiary center. Children were divided 
into two groups; (1) those who remained on anti-TNF therapy and (2) those who switched to UST. Dermatologic 
manifestations were classified as mild or severe psoriaform dermatitis (PD; an overlap of psoriasis, eczema, and atopic 
dermatitis), infectious, or other. Severe dermatologic manifestations were defined as skin lesions covering > 10% of body 
surface area; marked erythema, scaling, and plaques; pustulosis of the palms or soles; or scalp involvement with alopecia, 
hyperkeratosis, and crusting. Primary outcome was the frequency of dermatologic manifestation resolution at 6 months, 
compared between the two groups. Secondary outcomes were combined IBD clinical remission and dermatologic resolution at 
6 months and time to dermatologic resolution compared between the two groups. Clinical remission was based on the Harvey 
Bradshaw Index for Crohn’s disease or partial Mayo score for ulcerative colitis/IBD-Unspecified. Descriptive statistics were 
reported as median [interquartile range [IQR]] unless otherwise stated. Chi-square or Fisher’s exact test and the T-test or 
Mann-Whitney test were used were used to compare categorical and continuous variables. Cox proportional hazards regression 
and multivariate logistic regression models were used to compare associations with combined remission and time to 
dermatologic resolution. 
 
Results:  A total of 111/638 (17%) children (85/396 (22%) infliximab (IFX); 26/242 (11%) adalimumab (ADA)) developed 
dermatologic manifestations after 1.4 [0.1-9.2] years on anti-TNF therapy. 80 (72%) had PD, 25 (23%) infectious, and 6 (5%) 
other skin lesions (Table 1). 71 (64%) remained on anti-TNF and 40 (36%) switched to UST. 73 (66%) had severe  
dermatologic manifestations and were more likely to switch to UST than those with mild dermatologic manifestations (37 
(51%) vs. 3 (8%); p<0.0001). Children treated with IFX vs. ADA were more likely to have severe dermatologic manifestations 
(58 (68%) vs. 15 (58%); p=0.04). Children with severe dermatologic manifestations who switched to UST had a higher rate of 
dermatologic resolution at 6 months vs. those who remained on anti-TNF therapy (29 (73%) vs. 24 (34%); p <0.0001) with 
19.7 times larger odds of resolution (OR = 19.7, 95% CI: 5.6-69.5; p<0.0001). Switch to UST was associated with a higher rate 
(24 (60%) vs. 22 (31%); p=0.003) and 11 times larger odds (OR = 11.0, 95% CI: 3.3-36.9; p<0.0001) of combined remission at 
6 months. Switch to UST was associated with 2.8 times larger odds of resolution at any time point for those with any 
dermatologic manifestation (OR = 2.8, 95% CI: 1.8-4.4; p <0.0001) and 4.4 times larger odds of resolution for those with 
severe dermatologic manifestations at any time point (OR = 4.4, 95% CI: 2.7-7.3, p<0.0001). 
 
Conclusions:  This is the first study to compare dermatologic and IBD outcomes in children or adults with anti-TNF induced 
dermatologic manifestations who switched to UST. Children who switch to UST after anti-TNF induced dermatologic 
manifestations were more likely to have both dermatologic resolution and clinical IBD remission than those who continue anti-
TNF therapy. Future studies are needed to determine the immune mechanisms of anti-TNF induced dermatologic 
manifestations and treatment response. 
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598     CROHNS DISEASE EXCLUSION DIET (CDED) USING READILY AVAILABLE POLYMERIC FORMULAS. 
Pyae Naing, Michele Hanks, Sana Mansoor  
Pediatric Gastroenterology & Nutrition, Sinai Hospital, Baltimore, MD  
 
Background:  Recent evidence suggests that remission in pediatric Crohn’s disease can be achieved through structured 
advancement of an enteral nutrition regimen comprising of a combination of whole foods and enteral nutrition (1). The aim of 
our study was to test a regimen similar to those previously published but substituting a wider variety of enteral formulas that 
are readily available in the US. 
 
Methods:  The study population comprised of children age 5 to 18 years with a diagnosis of Crohn’s disease seen in the 
Pediatric GI Clinic of an urban community hospital in Baltimore. Newly diagnosed patients as well as those failing anti-TNF 
therapy and on steroids were eligible. Enrollment began in 2018 and is ongoing. In Phase 1, patients received 50% of calories 
from specific whole foods and the other 50% from a polymeric formula of their preference (Kate Farms, Boost Plus, Ensure 
Plus). After successful completion of 6 weeks of Phase 1, the whole food dietary component was increased to 75% of total 
calories. Only Phase 1 results are included here. Outcome measures included fecal calprotectin, ESR, hemoglobin and serum 
albumin collected at baseline and 6 weeks. 
 
Results:  To date, 14 patients have completed Phase 1. Median age was 14 years (range 5-18). Five patients were newly 
diagnosed; the remainder had prior treatments. Five patients used Boost Plus, 4 Kate Farms, 2 Ensure Plus, 1 Pediasure, and 2 
combined Kate Farms and Boost. Three patients did not respond to the regimen and medications; one was lost to follow-up. Of 
the 10 patients completing Phase 1, mean fecal calprotectin decreased from 760 to 504 mcg/gm (p=0.4) and ESR decreased 
from 31 to 21 mm/h (p=0.08). Mean hemoglobin (11.7-13.3 gm/dl, p=0.25) and serum albumin (3.6-4.3 g/dl, p=0.11) both 
increased during Phase 1. Most common reason reported for non-compliance was difficulty following the exclusion diet, 2 
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patients reported abdominal pain and bloating with the formula. 
Conclusion:  Three-quarters of children with mild to moderate Crohn’s disease were successfully managed with Crohns 
disease exclusion diet. Initial results suggest that multiple polymeric enteral formulas can be effective, which may improve 
compliance due to differences in flavor. Ongoing enrollment will allow comparison of the different formulas as well as 
performance of the Crohns disease exclusion diet over time. Current limitations of our study include a small sample size and 
lack of control group (exclusive enteral diet, EEN) for comparison. 
 
Reference: 1. Crohn’s Disease Exclusion Diet Plus Partial Enteral Nutrition Induces Sustained Remission in a Randomized 
Controlled Trial. Levine et al. Gastroenterology 2019;157:440–450. 
 

 
 
Figure 1: Mean Values of Fecal Calprotectin at Week 0 and 6 

 
 
Figure 2: Mean Values of ESR, Albumin, Hgb at Week 0 and Week 6 
 
 
602     PERIPHERAL BLOOD MONOCYTOSIS IS A NOVEL BIOMARKER OF LONG-TERM DISEASE SEVERITY IN 
PEDIATRIC-ONSET INFLAMMATORY BOWEL DISEASE. Xiaoyi Zhang1, Claudia Ramos-Rivers2, Krishnapriya 
Prathapan3, Filippos Koutroumpakis2, Alyce Anderson4, Marc Schwartz2, Jeff Dueker2, Elyce Johnston2, Arthur Barrie2, Janet 
Harrison2, Sandra Kim1, Dmitriy Babichenko5, Xianling Wang5, Gong Tang5, David Binion2  
1Pediatrics, Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA; 2Medicine, University of Pittsburgh Medical Center, 
Pittsburgh, PA; 3Valleywise Health Medical Center, Phoenix, AZ; 4Northwestern University, Evanston, IL; 5University of 
Pittsburgh, Pittsburgh, PA  
 
Background: Pediatric-onset inflammatory bowel disease (IBD) highlights the need for precision medicine, as rapid 
identification of patients with a future severe disease trajectory favors early treatment with more potent, long-term 
immunosuppressive agents and their potential increased risk. Discovery of biomarkers associated with more severe future 
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disease trajectories and long-term complications will facilitate identification of this at-risk subgroup within the heterogeneous 
IBD patient population. Monocytes are an early responder to infection and inflammation and may be a key marker of persistent 
underlying immune dysregulation in IBD. We propose the use of peripheral blood monocytosis (PBM), from readily obtained 
leukocyte differentials available at diagnosis and throughout disease monitoring, as a novel biomarker of severity in pediatric 
IBD patients followed long-term into adulthood. 
 
Methods:  Pediatric onset patients from a consented, prospective, IBD natural history registry from an adult tertiary care center 
from 2009 to 2019 were identified. Patients demonstrating elevation in PBM at any time defined membership and long-term 
clinical trajectories were compared with pediatric-onset patients with no PBM. 
 
Results:  A cohort of 581 pediatric-onset patients diagnosed at age 18 or younger with either Crohn’s disease (440, 75.7%) or 
ulcerative colitis (141, 24.3%) were identified, of which 40.1% demonstrated PBM during the study period. Patients with PBM 
were found to have significantly increased rates of anemia, hypoalbuminemia, elevated inflammatory markers, as well as use of 
anti-tumor necrosis factor (TNF) drugs, systemic steroids, surgeries, and healthcare utilization, such as telephone encounters, 
clinic visits, emergency department visits, and hospitalizations (Table 1). In multivariable logistic regression analyses 
incorporating other markers of disease activity, patients with PBM, excluding patients with recent steroid or biologic use, have 
increased odds of anti-TNF use (OR 1.431, p=0.008), emergency department visits (OR 1.462, p = 0.006), and hospitalizations 
(OR 2.049, p<0.001) in each subsequent year of follow-up, compared to those without PBM. 
 
Conclusions:  PBM in patients with pediatric-onset IBD is associated with increased multi-year, disease severity, with 
presence of this routine laboratory marker readily defining a high-risk subgroup with worse clinical outcomes through long-
term follow-up into adulthood. Future studies are needed to determine if this readily available biomarker can help stratify the 
pediatric IBD patient population regarding optimal risk benefit assessment for more potent immunosuppressive therapy and the 
early implementation of precision medicine guided treatment. 
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NEUROGASTRENTEROLOGY/FUNCTIONAL/MOTILITY 
 
605     THE UNIFORMED SERVICES CONSTIPATION ACTION PLAN IMPROVES CLINICAL AND PATIENT-
RELATED FUNCTIONAL CONSTIPATION OUTCOMES IN CHILDREN. Patrick Reeves, Benjamin Jack, Philip Rogers, 
Nathan Kolasinski, Carolyn Sullivan Burklow, Steve Min, Cade Nylund  
Pediatric Gastroenterology, Walter Reed National Military Medical Center, Bethesda, MD  
 
Background:   Functional constipation (FC) comprises up to 30% of pediatric gastroenterology clinic visits. The author team 
developed the Uniformed Services Constipation Action Plan (USCAP) to assist in the stepwise home management of FC 
(Figure 1). 
 
The aim of our study was to assess clinical outcomes, Healthcare-related Quality of Life (HRQoL) [by assessing for 
improving/higher Total Scale Scores (TSS)] and self-efficacy for home management of FC by comparing USCAP to standard 
of care (control) in our gastroenterology clinic. 
 
Methods:  Subjects aged 4 years and older who met the ROME IV criteria for FC were block randomized to receive either the 
USCAP or control. All subjects were offered a defecation posture modification device (DPMD, ie potty stool) at no cost. All 
clinic FC plans recommended subjects continue pharmacotherapy for 4 months. 
 
Clinical outcomes measured included compliance and whether Pediatric Bristol Stool Form Scale [PBSFS] 3 or 4 was 
achieved. 
 
Patient-related outcomes, specifically HRQoL, were measured using the PedsQL™ Gastrointestinal Symptoms Module 
[PedsGIQL] which is scored using a 5-point Likert scale (0- Never, 1- Almost Never, 2-Sometimes, 3-Often, 4-Almost 
Always). 
 
Self-efficacy was measured using the Health Confidence Score [HCS]. This tool uses a 4-point Likert scale with pictographs 
(3-strongly agree, 2-agree, 1-neutral, 0-disagree). 
 
Surveys were collected at intake, 2 month, and 4 month visits. 
 
Results:  113 subjects have been enrolled (mean age 10.4 ± 5.5 years, 47% male). 36% (n=41) subjects exhibited fecal 
incontinence for greater than 1 month at the time of enrollment (78%, n=32 received USCAP; 22%, n=9 were control). 
See outcome data for the participants who completed the 4-month study in Table 1. 
 
70 subjects have completed the 4 month study (70%, N=49 reported using the DPMD). 69% (N=48) of completed subjects 
received USCAP (71%, N=34 USCAP participants reported using the DPMD). 57% (n=27) USCAP participants reported 
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compliance with pharmacotherapy for the 4-month study period compared to 23% (n=5) controls, P =0.01. 
 
75% (n=36) of the completed USCAP participants exhibited improvement in PBSFS compared to 32% (n=7) controls, P = 
0.001. 47% (n=15) of encopretic USCAP participants resolved their incontinence compared to 56% (n=9) of controls. 
The USCAP participants reported improved HRQoL with higher TSS (mean TSS= 76.3±29.4) and greater improvements in 
TSS (mean Δ= 14.1) compared to control (mean TSS= 65.1±33.9; mean Δ=1.8), P = 0.02. 
USCAP participants demonstrated higher HCS at the time of diagnosis following education compared to control. This higher 
USCAP confidence was sustained (mean HCS 2.8±0.5) compared to control (mean HCS 2.2±0.9) through the end of the study, 
P = 0.01. 
 
Conclusions:  The findings of our study demonstrate the benefit of incorporating the USCAP to the management plan for FC 
in children. Implementation of the USCAP was associated with increased compliance with pharmacotherapy, improved 
PBSFS, higher HRQoL, and increased confidence. The USCAP is a simple, inexpensive tool that has the potential to improve 
global outcomes for FC in children and should be recommended as standard clinical practice. 
 
 
The Uniformed Services Constipation Action Plan 

 
Table 1: Clinical outcomes for 70 patients who completed the 4-month study 
NS= Not significant (ie P > 0.05) 
 
 
606     DEVELOPMENT AND ASSESSMENT OF A LOW-LITERACY CYCLIC VOMITING SYNDROME ACTION 
PLAN WITH PICTOGRAMS. Patrick Reeves1, Katja Kovacic4, Philip Rogers1, Rinarani Sanghavi3, David Levinthal2, Sofia 
Echelmeyer1, B.U.K. Li4  
1Pediatric Gastroenterology, Walter Reed National Military Medical Center, Bethesda, MD; 2Adult Gastroenterology, 
University of Pittsburgh Medical Center, Pittsburgh, PA; 3Pediatric Gastroenterology, The University of Texas Southwestern 
Medical Center, Dallas, TX; 4Pediatric Gastroenterology, Medical College of Wisconsin, Milwaukee, WI  
 
Objective:  Cyclic vomiting syndrome (CVS) is characterized by disabling vomiting episodes, frequent hospitalizations, poor 
quality of life and varied treatment. Clinical practice guidelines and recent evidence have highlighted the importance of early 
symptom recognition and intervention. 
 
Aim:  Our aim was to conceptualize, design, and assess an evidence-based, individualized CVS action plan (CVSAP). The 
CVSAP includes pictograms to highlight available pharmacotherapy for use in both home and hospital settings. 
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Methods:  We applied a stepwise approach for the design of a CVSAP based on pictograms. 
Using a combination of clinical practice guidelines, published scientific literature, and clinical experience, a team of expert 
CVS clinicians agreed on several key elements for inclusion: Abdominal pain, Nausea, Vomiting, Activity, Eating, Drinking, 
and Swallowing medicines. 
 
Patients/caregivers (P/Cs) responded to surveys which measured the concepts of transparency, translucency, and recall to 
assess the pictograms. The images were considered valid when: 1) the image demonstrated transparency of ≥ 85%; 2) the 
image translucency score was ≥ 5; and 3) the image was recalled by ≥ 85% of the participants. 
 
Readability of the CVSAP was assessed using 5 formulas: Linsear Write Formula, Automated Readability Index, Gunning 
Fog, The SMOG Index and the Flesch-Kincaid Grade Level. A Composite readability score was generated by averaging the 
results (<6th Grade United States level was acceptable). 
P/Cs assessed the CVSAP for comprehensibility, design quality, and usefulness using the Consumer Information Rating Form 
(>80% rating was acceptable). 
Medical librarians assessed the CVSAP for Understandability and Actionability using the Patient Education Materials  
Assessment Tool-Printable (PEMAT-P) (>80% rating was acceptable).. 
Clinicians measured Suitability of the CVSAP by responding to a modified Suitability Assessment of Materials (SAM) 
instrument (>70% rating was superior). 
 
Results:  Pictogram validation: 14 pictograms were included in this clinical action tool. A total of n=13 (93%) of images were 
previously validated. The final image met all criteria for inclusion in the CVSAP. 
 
CVSAP assessment: 1) the readability composite score = 5.32 was consistent with a fifth grade level; 2) P/Cs (n=70) judged 
the CVSAP to be of high quality and usefulness with an overall CIRF percentile score=84.2%; and 5 medical librarians rated 
the CVSAP to have 93% Understandability and 100% Actionability using the PEMAT-P. 21 clinicians responded to the SAM 
which generated a suitability score=94.4, consistent with superior material. 
 
The CVSAP was officially endorsed by the Cyclic Vomiting Syndrome Association and can be downloaded for FREE at the 
following website address:  https://wrnmmc.libguides.com/pat_ed/ped_stomach 
 
Conclusions:  The Cyclic Vomiting Syndrome Action Plan is a novel clinical action tool with validated pictograms (Figure 1). 
The CVSAP has appropriate readability, high parental perceived quality, high actionability and understandability as well as 
high clinical suitability. 
 
CVSAP is a flexible template which allows treatment plans to be individually tailored to the needs of CVS patients. The 
CVSAP visually highlights key components of the care plan to facilitate optimized preventative and acute care. Further 
investigation will determine if the CVSAP increases caregiver confidence and compliance in home management and improves 
quality of life and clinical outcomes. 
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The CVSAP also contains clinician enhancements including: a fully electronic plan with drop-down fields for commonly used 
medications to treat CVS, trigger and lifestyle management textboxes that can be easily edited by the user for patient 
personalization, and an automated emergency room (ER) recommendation algorithm. The ER algorithm was designed using 
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background Javascript™ code to leverage patient weight and age and output recommended, evidenced-based, emergency 
pharmacotherapies. 
 
 
607*     PRESENCE OF FUNCTIONAL GASTROINTESTINAL DISORDERS (FGIDS) IN PEDIATRIC PATIENTS 
WITH EHLERS-DANLOS SYNDROME OR JOINT HYPERMOBILITY SYNDROME AND POSTURAL 
ORTHOSTATIC TACHYCARDIA SYNDROME. Viven Solomon, Maua Mosha, Mariyam Hashmi, Jeffrey Brangi, Corey 
Baker  
Pediatric Gastroenterology, Connecticut Children's Medical Center, Hartford, CT  
 
Introduction:  Adult studies show that patients with a functional gastrointestinal disorder (FGID) more often have 
comorbidities of joint hypermobility and dysautonomia; however, data to support these findings in the pediatric population is 
lacking. Joint hypermobility syndrome (JHS) is a benign condition that is its own diagnosis or can be a part of certain 
syndromes such as Ehlers-Danlos Syndrome (EDS), a group of connective tissue disorders that affects joints, blood vessels, 
and skin. Both JHS and EDS are known to cause joint pain in all ages and can be associated with disorders of autonomic 
dysfunction such as postural orthostatic tachycardia syndrome (POTS). However, the prevalence of FGIDs in pediatric patients 
who have a diagnosis of EDS or JHS and POTS has yet to be described. 
 
Methods:  Following IRB approval, all children of any age who presented to our single tertiary children’s center with known 
diagnoses of POTS and JHS or EDS were identified via electronic medical records from 2014-2020 using ICD-10 codes. A 
diagnosis of a FGID was made using Rome IV criteria based on symptoms described in clinic visits or if there was an already 
established diagnosis made by their medical provider. 
Patients with a FGID diagnosis were compared to those without a FGID by analyzing data such as patient age, gender, medical 
diagnoses, medical interventions related to FGID performed, and current medications. The impact of these patients on our 
hospital’s healthcare system was reported by the number of subspecialty providers visited in the outpatient setting, the number 
of non-GI outpatient visits, and the number of inpatient admission days. 
 
Results:  A total of 75 patients were identified with prior diagnoses of POTS and JHS or EDS for the study. Statistics were 
performed using SAS version 9.2 software. Among these pediatric patients, 52% had a concurrent diagnosis of a FGID. 
Patients who also had a FGID were on average 18.4 years old and the majority were females (84%) and Caucasians (84%), 
although these findings were not statistically different from those patients without a diagnosis of FGIDs. These patients had a 
variety of FGIDs with functional abdominal pain being the most common (11%) followed by IBS (8%). In comparison to 
patients without a FGID, patients with an additional diagnosis of a FGID took more medications on average (6.3 vs. 8.3, 
p=0.05), saw a larger amount of subspecialists (4.2 vs. 5, p = 0.01), and had more non-gastroenterology outpatient visits over 
the seven-year time period (21.3 vs. 31.7, p = 0.0009). Not surprisingly, patients with a FGID were also more likely to see a 
gastroenterologist (p =<0.0001), took more GI medications (p = 0.0025), and had more GI interventions (p =<0.0001), most 
notably endoscopy and/or colonoscopy (p =<0.0001) and upper GI study (p = 0.002). There were no statistical differences in 
the types of comorbidities or number of admissions in the seven-year time period between the two groups. 
 
Discussion:  While clinically in the pediatric setting, there is an appreciation of associated diagnoses of hypermobility 
syndromes and dysautonomia with FGIDs, the current literature supporting these findings is minimal. This is the first study to 
report the prevalence of FGIDs in pediatric patients with both the diagnoses of JHS or EDS and POTS and to further 
characterize differences of patients with and without FGIDs within this specific population. We report that over 50% of 
pediatric patients with the diagnoses of JHS or EDS and POTS have an additional diagnosis of FGID at a single tertiary 
children’s center. Among these patients with FGIDs, they are more likely to see more subspecialists thus having more 
outpatient visits, more likely to follow a gastroenterologist and undergo more GI procedures, and take more medications. 
Pediatric patients with diagnoses of JHS or EDS and POTS were more often female and Caucasian regardless of whether or not 
a FGID was present. This study also further highlights the need for additional research in the future of this particular patient 
population. 
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608     HEALTH RELATED QUALITY OF LIFE SURVEY IN PEDIATRIC PATIENTS WITH AUTONOMIC 
DYSFUNCTION AND GASTROINTESTINAL SYMPTOMS. Virginia Saurman2,1, Lauren Yue1, Laurence Feinstein2,1  
1Pediatrics, Drexel University College of Medicine, Philadelphia, PA; 2Pediatrics, St. Christopher's Hospital for Children, 
Philadelphia, PA  
 
Introduction: Patients with autonomic dysfunction and postural orthostatic tachycardia syndrome (POTS) have significant 
symptom burdens many of which are gastrointestinal. In at least one survey, gastrointestinal symptoms were reported in >80% 
of surveyed POTS patients. There is little evidence in the current literature about quality of life of POTS patients. Higher 
Nausea Profile Questionnaire scores correlated with worse quality of life in functional abdominal pain disorder patients. 
Anecdotally, multidisciplinary teams and their therapies focus on functional outcomes for these patients. The PedsQL survey is 
a validated health related quality of life (HRQOL) survey for children ages 3-21 and adults. Its use has been validated in 
surveying HRQOL in pediatric patients with functional abdominal pain, irritable bowel syndrome, chronic constipation, 
Crohn’s disease, ulcerative colitis, and gastroesophageal reflux disease. 
 
Objective: The objective of this study was to quantify the HRQOL scores for patients with POTS with co-morbid GI 
symptoms and compare their scores to POTS patients who did not require a referral to a pediatric gastroenterologist, as well as 
to published HRQOL scores of historical controls in other chronic GI illnesses. The secondary aim was to determine if there 
are specific gastrointestinal symptoms which are negatively impacting quality of life scores. 
 
Methods: This is a single site survey of patients with POTS. We performed a chart review of ICD-10 diagnosis codes for 
postural orthostatic tachycardia syndrome (postural orthostatic tachycardia syndrome, dysautonomia, I95.1, I49.8, R00.9 ) , and 
identified adolescent patients ages 12-23 who saw a pediatric gastroenterologist at St. Christopher’s Hospital for Children in 
the year 2020-2021. Exclusion criteria included IBD, celiac disease, known cardiac or neurologic disorder, familial 
dysautonomia, and not seeing a gastroenterologist for more than two years. A separate population of POTS patients who were 
not referred to GI in the past year was also identified. Parents were contacted via phone to enroll their children in the survey. 
The PedsQL survey was electronically distributed via RedCap and responses were logged in the RedCap database. Patients 
were sent the PedsQL and the PedsQL GI Symptom Scale surveys. Patients data were analyzed if they completed both surveys. 
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Results: Of the 110 patients contacted, 53 enrolled in the study. Twenty-five complete response were recorded. POTS patients 
referred to GI had significantly lower PedsQL scores (mean 51.1, SD 18.4) compared to POTS patients who did not need a 
referral to GI (mean 65.6 SD 6.04) , p< 0.05. Both of these groups have PedsQL scores that are significantly lower than those 
reported in the literature for patients with IBD, GERD, and lower than healthy controls. The POTS patients referred to GI also 
had significantly lower Peds QL scores than those reported for patients with IBS and functional abdominal pain (table 2). 
Pearson correlation analysis of Peds QL GI symptom scale showed a statistically significant positive correlation between 
nausea and vomiting subgroup scores and Peds QL scores (r = 0.42, p < 0.05). That is, the better the reported quality of life 
score, the lower the severity of nausea and vomiting. 
 
Conclusion: Pediatric patients with POTS with and without co-morbid gastrointestinal symptoms have a lower quality of life 
score than many chronic gastrointestinal illnesses. Additionally, POTS patients with co-morbid GI symptoms requiring referral 
to GI have worse quality of life compared to patients who do not require GI referral. Specifically within our patient population, 
worsening symptom scores for nausea and vomiting were associated with worse quality of life scores. These findings highlight 
the severity of these disorders and the need to better understand them. Limitations of this study include small sample size, 
potential for recall bias, and the confounding effect the COVID-19 pandemic has had on multiple aspects of our patients lives. 
 

 
 
 
609     PREDICTORS OF 90-DAY READMISSION IN CHILDREN AND ADOLESCENTS WITH CYCLIC VOMITING 
SYNDROME. Aravind Thavamani1,2, Jasmine Khatana2,3, Sujithra Velayuthan1,2, Thomas Sferra1,2, Senthilkumar 
Sankararaman1,2  
1Pediatric Gastroenterology, UH Rainbow Babies and Children's Hospital, Cleveland, OH; 2Case Western Reserve University, 
Cleveland, OH; 3Pediatrics, MetroHealth Medical Center, Cleveland, OH  
 
Introduction: Cyclic vomiting syndrome (CVS) is a chronic functional gastrointestinal (GI) disorder with recurrent episodes 
of intense nausea and vomiting thus may require frequent hospitalizations. There is paucity of data on the predictors of 
readmission among CVS population. 
 
Methods: We interrogated the Pediatric Health Information System (PHIS) database and included all patients under 18 years 
of age within the database for the years 2016 to 2019. To accurately capture all the cases of CVS, we included encounters with 
a primary diagnosis of CVS and used International Classification of Diseases (ICD-10) diagnostic codes. We excluded patients 
with the following conditions which can mimic symptoms of CVS: malignancies (without chemotherapy), raised intracranial  
pressure (hydrocephalus and space occupying lesions), obstructive uropathy, gastroparesis, malrotation and other 
gastrointestinal congenital anomalies, inborn errors of metabolism including amino acids, organic acids, mitochondrial and 
urea cycle defects, chronic kidney disease/end stage renal disease, esophagitis (eosinophilic/fungal/viral), and rumination 
syndrome. The primary outcome variable was 90-day readmission. We defined readmission as any visit to the emergency 
department (ED) or admission to observation/inpatient unit with a primary diagnosis of CVS following an index 
hospitalization. We used billing data to analyze medications use(categorized as Benzodizepines, Phenothiazines, 5-HT3 
Antagonist, Neurokinin-1 Antagonist, Antihistamines, Antidepressants and Antiepileptics) and evaluated comorbid conditions 
using ICD codes. 
 
Results: We evaluated a total of 2,604 hospitalizations with CVS represented by 1370 unique individuals. The overall 90-day 
readmission rate was 28.5% during the study period and the 90-day readmission rate steadily decreased from 35.7% in 2016 to 
23% in 2019, P<0.001. Patients with readmission were slightly older, more often males and had public insurance. Patients with 
readmission had increased proportion of other functional GI disorders including abdominal migraine, dyspepsia, 
gastroesophageal reflux disease (GERD), obesity, and psychiatric disorders (Table-1). Patients with readmission had increased 
use of antidepressants (38.2% vs 30.1%, P<0.001) but had decreased anticonvulsants use (13.1 vs 15.6%, P=0.09). 
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Multivariable logistic regression showed that functional disorders including GERD, dyspepsia, and abdominal migraine are 
associated with increased odds of readmission while female gender, having a diagnosis of seizure disorder and use of 
anticonvulsants were associated with decreased odds of readmission. Among psychiatric comorbidities, anxiety and adjustment 
disorder had increased odds of readmission while depression or use of antidepressant drugs did not have any significant effect 
(Table 2). 
 
Conclusions: CVS readmission rates are decreasing overall although still contributing to significant health care expenditure. 
Concomitant presence of functional GI conditions and specific psychiatric comorbidities predict increased risk of readmission. 
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610     IDENTIFYING MAST CELLS IN IBS PATIENTS. Syed Rizvi1, Chukwuemeka Oriala2, Shaun Li2, Yamen Smadi1  
1Pediatric Gastroenterology, Hepatology, & Nutrition, Orlando Health, Orlando, FL; 2Department of Pathology, Orlando 
Health, Orlando Health, Orlando, FL  
 
Background:  Irritable bowel syndrome (IBS), functional dyspepsia (FD), abdominal migraine and functional abdominal pain 
not otherwise specified are all subclassified utilizing the Rome IV criteria based on clinical symptoms as part of functional 
abdominal pain disorders. Irritable bowel syndrome is one of the most common functional gastrointestinal disorders with 
prevalence ranging overall from 10-29.2% worldwide in the general population. 
 
IBS is a chronic gastrointestinal illness with chronic, frequent unexplained symptoms including abdominal pain, bowel 
disturbance including diarrhea or constipation, and bloating. There are multiple factors that contribute to the pathogenesis of 
IBS ranging from increase intestinal permeability, visceral hypersensitivity and dysmotility, food intolerance, brain-gut 
dysregulation, and psychosocial stress (2). Recently, mucosal immune alterations due to mast cells have been proposed in IBS, 
demonstrating an increase number of mast cells in subset of adult IBS patients. Several studies in adults have shown increase 
number of mast cells and T cells in the mucosal biopsy of IBS patients. However, other studies have not been able to replicate 
these findings in IBS. These conflicting results can be related to the complexity pathogenesis of IBS as it relates to genetics, 
dietary, regional and experimental differences. 
 
Thus far, there has been two pediatric studies looking at mast cells in patients with IBS, one of which showed increase number 
of mast cells in the terminal ileum in IBS pediatric patients (3). Results have been inconclusive and needed replication. Based 
on these observations, our aim would be to identify mast cells in the pediatric functional abdominal pain disorders (FAPD) 
patients who are undergoing upper and/or lower endoscopy.Moreover, if we can identify the prevalence of mast cells in 
pediatric functional abdominal pain disorders patients, we can potentially target treatment using mast cell stabilizers (cromolyn 
and ketotifen) along with antihistamine and serotonin to alleviate their symptoms. 
 
AIM: To identify and describe prevalence of mastocytic infiltrate in patients with diagnosis of Irritable Bowel Syndrome (IBS) 
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based on Rome IV criteria 
 
Methods:  This is a prospective study of identifying the prevalence of mastocytic infiltrate in the small bowel and colon in 
patients with IBS. Participants in the study, within age range of 8 to 25 years old, underwent upper and/or lower endoscopy 
based on clinical and/or laboratory evaluation by their GI provider. These patients were diagnosed with IBS based on ROME 
IV criteria and underwent tryptase staining to identify the mast cells in four locations: stomach, duodenum, terminal ileum and 
descending colon. 
 
Results:  We enrolled total of 27 patients with median age of 15 years (13-17 years), predominately females (67%) (table 1). 
The number and distribution of mast cells in pediatric GI tract is not well defined. Based on adult literature, an average of 13 
cells per high-power field (hpf ) is seen in the duodenum and colon. The largest number of MCs exists in the descending colon 
(17±7 MCs/hpf ) and the lowest in the rectosigmoid (14±6 MCs/hpf ). We found that there was an increase in number of mast 
cells identified with tryptase staining in patients with IBS. Median mast cells are as follows: stomach 24 hpf (19-35). 
Duodenum 29 (20-43 hpf), terminal ileum 41 hpf (22-60) and descending colon 29 hpf (19-40).  
 
Conclusion:  Irritable bowel syndrome is a common functional gastrointestinal disorder leading to significant morbidity. The 
role of immune system, low grade inflammation and epithelial permeability have been proposed as contributing to the 
underlying mechanisms. 
Mast cells play a significant role in maintaining homeostasis within the gastrointestinal mucosa and account for 2-3% of lamina 
propria cells. They are involved in multitude of functions ranging from epithelial and vascular permeability, peristalsis, 
nociception, tissue repair, and have a vital role in host defense against microbes and parasites. We report the largest pediatric 
study showing that mast cells are increase in the small intestine of IBS, mainly in the ileum. Our findings are consistent with 
other findings along with a recent metanalysis (Robles, 2019). 
Demographics 

Demographics Median: N (%) 
Age 15 years (13-17) 
BMI 21 kg/m2 (17-28)  
Sex 18 Females (67%) and 9 Males (33%)  

Race 1 Black (4%), 7 Hispanics (25%), 17 White (63%)  
 
 
611     GASTRIC MYOELECTRICAL ACTIVITY IN PRETERM INFANTS RECEIVING DIFFERENT HYDROLYZED 
HUMAN MILK FORTIFIER PROTEINS. Liane Sadder1, Audrey Edwards2, Rinarani Sanghavi1, Eric Ortigoza1  
1Pediatrics, The University of Texas Southwestern Medical Center, Dallas, TX; 2Parkland Health and Hospital System, Dallas, 
TX  
 
Background: Human milk is the ideal nutrition for most infants, especially those born premature. However, preterm infants 
usually require the addition of human milk fortifiers (HMF) to expressed breast milk to meet the nutritional requirements for 
appropriate growth and development. The addition of HMF to breast milk may increase the risk of feeding intolerance by 
altering gastrointestinal (GI) motility. The two most common HMFs contain either extensively hydrolyzed protein (EHP) or 
partially hydrolyzed protein (PHP). There are no studies to date assessing the impact of different degrees of HMF protein 
hydrolyzation on GI motility. Electrogastrography (EGG) measures gastric myoelectrical activity and has been used as a tool to 
assess gastric motility and maturity in preterm infants. This study compares the gastric myoelectrical activity of breastmilk-fed 
preterm infants receiving EHP versus PHP versus no fortifier. 
 
Methods: We conducted a retrospective chart review of preterm infants who had received weekly EGG measurements while in 
the NICU. We included EGG sessions from forty-three preterm infants born prior to 34 weeks gestation and who were 
receiving expressed breast milk or donor milk. We excluded EGG sessions from infants who were receiving formula or whose 
breast milk was fortified with formula. We further stratified EGG sessions into three groups, EHP, PHP, or no fortifier. EGG 
data was collected from preterm infants who participated in a prior longitudinal cohort study of GI development. The raw EGG 
data was pre-filtered to help eliminate motion artifacts. Power spectral density analysis was performed to calculate EGG 
dominant frequency, dominant power, percentage of normal gastric slow waves, percent tachygastria, percent bradygastria, and 
instability coefficient. Considerable confounding variables were gestational age, birth weight, calories, non-fortifier additives, 
feeding volume, and feeding duration. 
 
Results: Out of 522 EGG sessions from 43 preterm infants, 46 sessions were in the PHP group, 121 in the EHP group, and 55 
in the no fortifier group. Mean percent time in tachygastria was 41.1% for PHP, 39.2% for EHP, and 39.9% for the no fortifier 
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group (Krusskal-Wallis test, p=0.2). Other EGG parameters did not show any significant difference between the groups. 
 
Conclusion: The results suggest that there is no significant difference in percent time in tachygastria in breastfed infants 
receiving EHP versus PHP fortifiers. Some limitations of this study are the small sample size and the inability to assess 
propagation with a single-channel EGG (because of limited abdominal skin surface area). However, this is the only study to 
date to assess for differences in gastric myoelectrical activity between these two fortifiers. These findings may impact clinical 
decisions in the NICU and potentially reduce unnecessary changes to HMFs. Future studies are in progress to assess for 
correlation of EGG parameters with feeding intolerance. Randomized controlled trials may need to be conducted to better 
control for confounding variables and diverse feeding protocols. 
 
 
612     IS THERE A CORRELATION BETWEEN GASTRIC EMPTYING AND ANTRODUODENAL MANOMETRY IN 
PEDIATRIC PATIENTS? A SINGLE CENTER RETROSPECTIVE REVIEW. Raul Sanchez1, Adam Bobbey2, Desale 
Yacob1, Sarah Janse1, Neetu Bali1, Peter Lu1, Carlo Di Lorenzo1, Kent Williams1, Karla Vaz1  
1Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Radiology, Nationwide Children's Hospital, Columbus, 
OH  
 
Background: Antroduodenal manometry (ADM) and gastric emptying scintigraphy (GES) are used to evaluate children 
presenting with severe nausea, vomiting, and other signs of abnormal upper gastrointestinal function. ADM measures the 
pressure amplitude and coordination of muscle contractions in the distal stomach, pylorus, and proximal small intestine. GES 
measures the percentage of meal contents that empty from the stomach into the small intestine over a defined period of time. 
Although a prior study demonstrated correlation between ADM and GES results in a small cohort of fifteen adult ICU patients, 
no studies have looked for a similar association in children. The objective of this study is to determine if gastric emptying as 
measured by GES correlates with upper gastrointestinal motility measured parameters by ADM. 
 
Methods: We performed a retrospective review of patients who had both an ADM and a GES conducted at Nationwide 
Children’s Hospital from 2019-2020. GES was conducted with standard solid meals, non-standard solid meals, or liquid meals. 
Delayed gastric emptying was defined as <90% emptied at the 4-hour measurement. Two investigators, RS and KV, reviewed 
ADM tracings and measured migrating motor complex phase 3 frequency, phase 3 area under the curve, fasting antral motility 
index (MI), number of fasting antral contractions, post-prandial antral MI, number of post-prandial antral contractions, and MI 
ratio. These measurements and overall ADM impression were compared to GES results. Pearson’s correlation was used to 
assess the relationship between continuous outcomes of ADM and GES, while Mann-Whitney U and Fisher’s exact tests were 
used to compare continuous and categorical variables, respectively, between those with delayed and normal gastric emptying. 
 
Results: We included 24 patients in our study. Of these patients; 4 (16.7%) had delayed gastric emptying and 20 (83.3%) had 
normal gastric emptying. There were no significant differences in age, gender, weight, BMI, primary indication for ADM, or 
symptoms between the two groups (Table 1). Early satiety was reported more often among patients with delayed gastric 
emptying compared to patients with normal gastric emptying (p=0.06). There was no significant correlation between ADM 
parameters and GES results at 4 hours (Table 2). Four patients with abnormal ADM findings consistent with rumination 
syndrome had normal gastric emptying studies. 
 
Conclusion: Abnormal GES findings did not correlate with changes in ADM measurements in our pediatric population. Early 
satiety appeared to be more common among those with delayed gastric emptying, but this fell short of our criteria for statistical 
significance. The small cohort of patients with delayed gastric emptying emptying means that further investigation is needed to 
determine if our findings are valid. A better understanding of the relationship between ADM and GES results would help 
clarify which clinical symptoms and diagnoses warrant ADM only, GES only, or both studies to help guide subsequent 
treatment. 
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613     OUTCOMES OF PERCUTANEOUS ELECTRICAL NERVE FIELD STIMULATION (PENFS) COMBINED 
WITH BEHAVIORAL INTERVENTION IN COMPARISON WITH PENFS ALONE IN ADOLESCENTS WITH 
FUNCTIONAL ABDOMINAL PAIN DISORDERS. Neha Santucci1,2, Alan Beigarten1, Fatima Khalid1, Rashmi Sahay3,2, Lin 
Fei3,2, Kahleb Graham1,2, Khalil El-Chammas1,2  
1Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2University of 
Cincinnati College of Medicine, Cincinnati, OH; 3Biostatistics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
 
Introduction: Percutaneous electrical nerve field stimulation (PENFS) is a non-invasive technique that significantly reduces 
worst pain scores, mean pain frequency, duration and severity of pain and global wellbeing in adolescents with functional 
abdominal pain disorders (FAPD). Behavioral interventions (BI) by psychologists are often employed in the treatment of 
pediatric FAPD. We aimed to compare the outcomes of combined PENFS and BI to PENFS alone. 
 
Methods: We reviewed the electronic medical records of patients ages 11-21 years who had a diagnosis of chronic abdominal 
pain and/or chronic nausea or constipation without organic etiologies and who received PENFS with or without BI at our 
center from 2017-2021. PENFS treatment included 4 weekly visits for device placement and follow up (FU) visits at 3, 6 and 
12 months. GI and psychology notes were reviewed for subjective reports of response. 
 
Primary outcomes of abdominal pain, nausea and constipation and secondary outcomes of anxiety and depression were 
examined across study groups using proportional odds models at PENFS visit 4 and at 3 months FU. Outcomes were also 
examined longitudinally using mixed proportional odds model with subject as random effect while visits and study group as 
fixed effect (PENFS visit 2 as reference). The longitudinal change in each outcome was also examined in relation to 
hypermobility disorder and irritable bowel syndrome (IBS) individually, irrespective of whether they received BI or not. 
Cumulative odds for each outcome were examined as resolved/improved/no-change/worsened, and all results presented as odds 
ratio and 95%CI with P≤0.05 as significant. 
 
Result: Of 112 patients, 79 (71%) were female, and 105 (94%) were Caucasian. The mean age was 16.6 ± 3.2y. Eighty-five 
patients (76%) had chronic abdominal pain, 61 (54%) had constipation and 43 (38%) had chronic nausea. Of these, 30 (27%) 
had a diagnosis of IBS. Fifty-two (46%) received PENFS + BI while 60 (54%) received PENFS alone. Seventy-one (63%) 
were on at least one medication (periactin, amitriptyline, or SSRIs). Fifty-one (46%) had a diagnosis of anxiety and 22 (20%) 
had depression. Twenty-three (21%) had hypermobility. 
At PENFS visit 4, the cumulative odds for resolution of abdominal pain across groups (PENFS+BI vs. PENFS alone) was [0.95 
(0.43-2.10), p=0.90, table 1]. In contrast, for nausea and constipation the ratios were higher though not signficant, 
[OR=1.97(0.89-4.36),p=0.09] and [OR=1.76 (0.68-4.53), p=0.24 respectively]. At 3 months FU, the cumulative odds for 
resolution of all outcomes - abdominal pain, nausea and constipation in relation to the study group were higher though not 
significant. 
Examining the outcomes longitudinally, the cumulative odds for resolution of abdominal pain across study group was not 
significant (p=0.81, table 2). However, in each subsequent FU visit, the cumulative odds for resolution of abdominal pain were 
higher and ranged from OR [1.88 (1.02-3.47), p=0.04] at PENFS visit 4 to OR [5.19(1.31 -20.61), p=0.02] at 12 months FU. 
The cumulative odds for resolution of nausea were higher by study groups: OR [1.89 (0.57 -6.23), p=0.29], and significant in 
subsequent FU visits; OR [2.34 (1.22 – 4.45), p=0.01] at PENFS visit 4 and OR [5.27 (1.08 – 25.59), p=0.04] at 12 months FU. 
For constipation, the cumulative odds for resolution of symptoms were higher between study groups and also with time but 
were not significant. 
The cumulative odds for all three outcomes longitudinally were lower and were significant for nausea (p=0.03) and 
constipation (p=0.01) in hypermobility disorder. They were higher than one and significant for constipation (p=0.01) in 
patients with IBS. 
 
Conclusion: In this pediatric FAPD cohort examining PENFS+BI versus PENFS alone, abdominal pain and nausea showed 
resolution/improvement with time but group differences were not found to be significant. Further longitudinal studies with 
larger sample size are needed to support our findings. 
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614     PSYCHOLOGICAL FACTORS PREDICT RESPONSE TO PERCUTANEOUS ELECTRICAL NERVE FIELD 
STIMULATION AND MEDIATE THE RELATIONSHIP BETWEEN SLEEP AND ABDOMINAL PAIN IN 
ADOLESCENTS WITH FUNCTIONAL ABDOMINAL PAIN DISORDERS. Neha Santucci3,1, Christopher King2, Khalil 
El-Chammas3,1, Anundorn Wongteerasut3, Kahleb Graham3,1, Rashmi Sahay4, Lin Fei4, Alisara Damrongmanee3, Robert 
Coghill2  
1University of Cincinnati, Cincinnati, OH; 2Behavioral Medicine and Clinical Psychology, Cincinnati Children's Hospital 
Medical Center, Cincinnati, OH; 3Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical 
Center, Cincinnati, OH; 4Biostatistics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
 
Introduction: Percutaneous electrical nerve field stimulation (PENFS) is a promising therapy for adolescents with functional 
abdominal pain disorders (FAPD), but little is known about the effects on sleep and psychological comorbidities. We aimed to 
assess the predictors of response to PENFS and explore the mediation effect of psychological factors between changes in sleep 
and changes in abdominal pain. 
 
Methods: Adolescents ages 11-19 years who met Rome 4 criteria for a FAPD were treated with 4 weeks of PENFS. Weekly 
measures included VAS (Visual Analog Scale) pain intensity, unpleasantness and nausea, Functional Disability Inventory 
(FDI), Children’s Somatic Symptoms Inventory (CSSI), Pain Catastrophizing Scale for Children (PCS-C), PROMIS Pediatric 
Sleep Disturbance (SD), Sleep Related Impairment (SRI), Anxiety and Depression-Short Form scales. Pittsburgh Sleep Quality 
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Index (PSQI) and Insomnia Severity Index (ISI) were completed before and after treatment. 
 
 
Results: Of the 20 patients, 70% were female, and 95% were Caucasian. Mean age was 14.3 ± 2.2 years. VAS pain 
unpleasantness (p=0.03), PCS-C (p=0.0004), CSSI (0.01), FDI (p=0.04), PROMIS anxiety (p=0.02), PROMIS SD (p=0.01) 
and PROMIS SRI (p=0.005) significantly improved after 4 weeks of treatment. There was a trend for improvement in VAS 
pain intensity (p=0.06), PSQI (p=0.08) and ISI (p=0.06). 
 
High baseline PCS-C and CSSI were positively associated with lower reductions in VAS pain intensity during PENFS (p=0.01 
and 0.04 respectively) while high baseline PROMIS anxiety and depression were associated with lower reductions in FDI 
(p=0.04 and 0.05 respectively, table 1). 
 
PROMIS anxiety, depression, PCS-C and CSSI directly mediated the effect of SD and indirectly mediated the effect of SD and 
SRI on abdominal pain intensity (all p’s<0.05). For SD, 41% of the indirect effect on pain was mediated by anxiety, 33% by 
depression, 40% by PCS-C, and 27% by CSSI. The proportion of mediation of the indirect effect of PROMIS anxiety, 
depression, PCS-C, and CSSI on SRI was 90%, 77%, 66%, and 65% respectively (Figure 1). 
 
Conclusions: High baseline pain catastrophizing, somatization, anxiety and depression predicted a lower response to outcomes 
of PENFS. This may suggest that patients with worse psychological state may need a longer duration of treatment to notice 
improvements in pain and nausea. However, this needs further investigation. These factors also mediated the effect of 
subjective sleep changes on changes in abdominal pain and may affect the overall outcomes in PENFS. 
 

 
 
Table 1. Baseline predictors of change in Visual Analog Scale (VAS) measures and Functional Disability Inventory 
(FDI) 
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Figure 1. Psychological parameters mediating the relationship between sleep and abdominal pain 
 
 
615     EFFECT OF PRUCALOPRIDE IN PATIENTS WITH FUNCTIONAL CONSTIPATION, GASTROPARESIS, 
CHRONIC NAUSEA, CHRONIC VOMITING, AND/OR ESOPHAGEAL DYSMOTILITY. Neha Santucci1,2, Lesley 
Knowlton1, Khalil El-Chammas1,2, Sarah Stiehl1,3, Kahleb Graham1,2, Rashmi Sahay1,4, Lin Fei1,4, Ajay Kaul1,2  
1Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2University of 
Cincinnati, Cincinnati, OH; 3Pharmacy, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4Biostatistics, 
Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
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Background:   Prucalopride is a selective high affinity serotonin (5-HT4) receptor agonist which enhances motility in the 
gastrointestinal tract. In an integrated analysis of several placebo-controlled, double blind randomized clinical trials (RCT) of 
prucalopride in adult patients, prucalopride was found to be significantly more effective than placebo in adults with chronic 
constipation after 12 weeks of treatment. Although it has not shown efficacy over placebo in a double blind RCT in pediatric 
functional constipation, we have clinically noted improvements in symptoms related to functional constipation, gastroparesis, 
chronic nausea & vomiting, and/or esophageal dysmotility at our institution. 
We aimed to assess the single center experience of prucalopride in children and adolescents with functional constipation, 
gastroparesis, chronic nausea & vomiting, and/or esophageal dysmotility in terms of safety and efficacy at Cincinnati 
Children's Hospital Medical Center. 
 
Methods:  We reviewed the charts of patients ages 6 months to 21 years who were prescribed prucalopride between December 
2018 and February 2021 for functional constipation, gastroparesis, esophageal dysmotility, and/or chronic nausea/ vomiting 
with documented follow up (clinic visit, phone calls and chart messages). We excluded patients with organic GI disorders, 
Hirschsprung’s Disease, myelomeningocele, or who had undergone sacral nerve stimulation or gastric electrical stimulation 
prior to treatment with prucalopride. We documented indications, dose by body weight, symptoms before and after treatment, 
and side effects. Response was classified as resolved, partial response (some improvement in symptoms), no change, or 
worsening of symptoms. We further assessed any improvement as complete or partial response. 
 
Results:  A total of 30 patients were included. Of these, 73% were female. The average age at the time of prescription was 14.6 
± 4.21 years. Average dose (mg/kg body weight) was 0.065mg/kg calculated with baseline weight. The average duration of 
first follow up was 3.3 ± 2.04 months (range 1 to 8 months). At follow up, 50% of patients were taking 2mg QD, 43% of 
patients were taking 1mg QD, and 7% of patients were taking 0.5mg QD dosing. 37% of patients achieved complete response, 
27% achieved partial response, 13% experienced no change in their condition, and 23% experienced worsening of the 
condition. The majority of patients had functional constipation (table 1). Sixty-three percent of the patients reviewed were 
diagnosed with more than one of the above listed conditions. Response rates (complete + partial) were 67%, 44%, 25%, 33%, 
and 100% for functional constipation, gastroparesis, chronic nausea, chronic vomiting, and esophageal dysmotility, 
respectively (table 1). The average duration of treatment was 9.5 ± 7.34months (range 1 to 25 months). Thirty percent of 
patients reported side effects. Abdominal pain was the most common side effect noted. Forty-three percent patients 
discontinued treatment (table 2). Of these, 69% were due to side effects. 
 
Conclusion:  Patients with esophageal dysmotility showed a response rate of 100%. Functional constipation showed the next 
highest response rates (67%) followed by gastroparesis (44.4%). Forty-three percent discontinued treatment. Thirty percent 
reported adverse effects, most common being abdominal pain. Prucalopride may be an alternative or an adjunct to improve 
outcomes in patients with functional constipation and esophageal dysmotility, though studies with a larger sample size are 
needed to confirm our findings. 
 
This is an ongoing study, and we plan to include additional patients as well as a control group in further investigation. 
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Table 1: Response by indication 

 

Table 2: Side effects and discontinuation of treatment 
 
 
616     INCIDENCE OF DIGESTIVE AND EXTRADIGESTIVE SYMPTOMS AFTER INTAKE OF FODMAP IN 
COLOMBIAN CHILDREN WITH FUNCTIONAL GASTROINTESTINAL DISORDERS. Carlos Velasco-Benitez1, 
Daniela Velasco2, Miguel Saps3  
1Pediatrics, Universidad del Valle, Cali, Valle del Cauca, Colombia; 2Medicine, Pontificia Universidad Javeriana - Cali, Cali, 
Colombia; 3Pediatrics, University of Miami, Coral Gables, FL  
 
Introduction: Functional gastrointestinal disorders (FGIDs) are common worldwide. The pathophysiology of these disorders 
is multifactorial. Children with FGIDs frequently report food intolerances. Dietary habits vary by country. It is possible that 
intolerances to different food groups could explain the variation in prevalence of FGIDs among ethnic groups and countries.  
 
Objective: To determine the incidence of gastrointestinal (GI) and extra-GI symptoms (EGI) after the intake of FODMAP in 
Colombian schoolchildren and adolescents with FGIDs. Methodology: Schoolchildren and adolescents were given a validated 
questionnaire to diagnose FGIDs per the Rome IV criteria. Children diagnosed with FGIDs were given questionnaires that 
included symptoms and photographs of 41 different foods containing FODMAPs for 2 days and were asked to identify the 
foods that they have ate and which one triggered symptoms. Foods were classified into 7 groups: vegetables, fruits, starches, 
nuts, dairy, proteins, fats, sugars and beverages. The GI symptoms analyzed were: abdominal pain, belching, flatus, bloating, 
heartburn, fullness, nausea, diarrhea, constipation, vomiting, regurgitation and spitting and the EGI analyzed were: headache, 
dizziness, paleness, chills and blurred vision. The incidence of GI and EGI symptoms after the ingestion was determined.  
 
Results: We included 104 children (13.7+/-2.0 years of age; 76.0% adolescents between 13 and 18 years of age; 63.5% of 
females; 52.9% of the mestizo race), 42.3% did not tolerate the intake of FODMAP; 14.4% intolerated vegetables and legumes; 
39.4% presented intolerance to only 1 group of FODMAP; 61.5% had GI symptoms. 52.9% had some FGIDs (n=55), the main 
ones being the FGIDs associated with defecation in 35.6%. Of these 55 children with FGIDs; 32 (58,2%) had only digestive 
symptoms, 14 (25,5%) had only extradigestive symptoms, and 33 (60,0%) had digestive symptoms along with extradigestive 
ones. There was a higher opportunity in children with FGIDs to present intolerance to 1 single fodmap group with isolated GI 
symptoms (OR=9.74 95% CI=2.13-59.02 p=0.0005); in children with GI + EGI symptoms (OR=8.59 95% CI=1.89-52.04 
p=0.0011) and in children with isolated EGI symptoms (OR=6.04 95% CI=1.35-30.68 p=0.0054); mainly when eating 
vegetables and legumes and had EGI symptoms (OR=5.40 95% CI=1.03-27.92 p=0.0133). Conclusion: After food intake with 
FODMAP, more than half of a group of children with FGIDs presented GI symptoms isolated and together with EGI 
symptoms, especially when ingesting vegetables and legumes and the presence of EGI symptoms. The study suggests that 
conducting a dietary survey and possibly the advice of a dietitian might be helpful in managing children with FGIDs. 
 
 
617     COMPARING DEPRESSION AND ANXIETY ACROSS DIFFERENT PEDIATRIC PAIN-PREDOMINANT 
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DISORDERS OF THE GUT-BRAIN INTERACTION. Julie Snyder1, Beate Beinvogl1, Elizabeth Burch1, Zachary Stayn1, 
Neil Schechter2, Bobbie Riley2, Amy Hale1, Toni Solari1, Hannah Brewer1, Amy Milligan1, Samuel Nurko1  
1Gastroenterology, Boston Children's Hospital, Boston, MA; 2Anesthesia, Boston Children's Hospital, Boston, MA  
 
Background: Disorders of the gut-brain interaction (DGBI) result from a complex interplay of genetic, psychological, 
biological, and environmental factors, known as the biopsychosocial model of disease. Anxiety and depression are common in 
patients with DGBI and may contribute to the emergence of symptoms but can also adversely affect pain modulation and 
coping. Studies determining the relationship between anxiety and depression and daily functioning and pain severity across the 
different pediatric p-DGBI are limited. We aim to compare the associations of anxiety and depression with disability and pain 
severity between different pain-predominant DGBI (p-DGBI) diagnoses. 
 
Methods: This is a review of 131 patients seen in a multidisciplinary functional abdominal pain program at a tertiary care 
center for initial evaluation. Only patients with pain-predominant p-DGBI were selected, including irritable bowel syndrome 
(IBS), functional abdominal pain (FAP), and functional dyspepsia (FD). Patients were asked about the presence of anxiety and 
completed the Children’s Depression Inventory (CDI), the Abdominal Pain Index (API) as a measure of pain severity, and the 
Functional Disability Inventory (FDI) as a measure of functioning in daily life. FDI categories were selected as follows: mild 
(13-20), moderate (21-30), severe (>=30) disability. Criterion for clinical depression was a CDI score >64, CDI scores of 60-64 
were considered consistent with sub-clinical depression (CDI ≥ 60). 
 
Results:  Patient demographics: 131 patients were included. The mean patient age was 14.0 ± 2. and 87/131 (66.4%) were 
female. P-DGBI diagnoses included FD (n=45, 34.4%), FAP (n=43, 32.8%) and IBS (n=43, 32.8%) 
 
Presence of anxiety and depression: As seen in Table 1, there was no statistically significant difference in prevalence of anxiety 
and/or depression when comparing all three groups (p>0.05), although patients with FD and IBS had a higher prevalence of 
anxiety compared to FAP (Table 2). Anxiety was more common in FD compared to FAP (p=0.04), but not IBS (p=0.40). When 
comparing FAP and IBS, anxiety was more common in IBS (p=0.02). 
 
Functional disability and pain experience: Across all p-DGBI diagnoses, depression was associated with severe functional 
disability. There were no statistically significant associations of anxiety or CDI with mild or moderate disability or abdominal 
pain severity. When examining each p-DGBI more specifically, depression was associated with severe disability in FD 
(p=0.04).(Table 3) 
 
Conclusion:  We show that 26.0% of patients with p-DGBIs met criteria for subclinical or clinical depression and 57.3% 
endorsed symptoms of anxiety. Anxiety was more prevalent in FD and IBS without significant association with degree of 
disability or pain severity. Depression was associated with severe disability, especially in FD. These results add to the pediatric 
chronic pain literature regarding the influence of mental health symptoms on functioning and the importance of monitoring for 
anxiety and for both subclinical and clinical symptoms of depression in pediatric patients diagnosed with DGBI. Future 
research should explore the relationship between depression and specific pediatric DGBI diagnoses, taking into consideration 
the potential impact of anhedonia on functioning in these patients, the influence of depressive symptoms on pain modulation 
and symptoms associated with each individual DGBI diagnosis, and whether depression most often emerges before or 
following a diagnosis of a DGBI. Providing a better understanding of these questions would allow clinicians treating these 
patients to tailor interventions, particularly psychological treatment strategies, accordingly. 
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618     FUNCTIONAL GASTROINTESTINAL DISORDERS BEFORE AND DURING THE COVID-19 PANDEMIC IN 
SCHOOLCHILDREN AND ADOLESCENTS IN LA HABANA, CUBA. Judith Plasencia1, Carlos Velasco-Benitez2  
1Pediatrics, Instituto de Gastroenterologia, La Habana, La Habana, Cuba; 2Pediatrics, Universidad del Valle, Cali, Colombia  
 
Introduction:  The prevalence of functional gastrointestinal disorders (FGIDs) in Latin American children according to Rome 
IV has been described in 21.2% in Colombia and in 22.3% in Ecuador; being the main FGIDs, the functional constipation, and 
functional dyspepsia. There are few studies that refer to the presence of FGIDs during the current Covid-19 pandemic.  
 
Objective:  To determine the prevalence and possible risk factors for FGIDs in Cuban schoolchildren and adolescents before 
and during the Covid-19 pandemic.  
 
Materials and methods: Observational prevalence-type study carried out in children between 10 and 15 years of age from 
Public Educational Institutions of La Habana, Cuba, who answered the Questionnaire for Pediatric Digestive Symptoms Rome 
IV Version (QPGS-IV) to identify FGIDs. Sociodemographic variables such as age, sex, race; nutritional such as 
overweight/obesity, malnutrition and altered height; perinatals such as caesarean section and prematurity; family as only child 
and first-born; clinics such as a history of previous dengue and overlap of FGIDs; such as separated/divorced parents and intra-
family FGIDs. The statistics included univariate, bivariate and multivariate analyzes, with a statistically significant p<0.05.  
 
Results:  318 children of 11.7+/-1.2 years of age were included; 70.4% schoolchildren between 10 and 12 years of age; 50.6% 
of the masculine gender; 42.3% of mixed race; 46.9% overweight/obese; 1.5% with undernutrition and altered height, 
respectively; 47.8% born by cesarean section; 11.6% premature; 14.1% only children; 44.6% firstborn; 13.2% with a previous 
history of dengue; 37.7% with separated/divorced parents; 0.6% with intra-family TDF; 3.1% with FGIDs overlap; 61.3% 
interviewed during the Covid-19 pandemic. There was a prevalence for some FGIDs of 29.2% (pre Covid-19 28.4% vs during 
Covid-19 28.4% p=0.443), being the main FGIDs in order of frequency: functional constipation in 22.7%; functional dyspepsia 
in 3.5% and functional abdominal pain in 0.9%. The only possible risk factor was being female (OR=1.64 95%CI=0.97-2.75 
p=0.0462).  
 
Conclusions:  About a third of these children from Cuba, presented some FGIDs and functional constipation, being much 
higher than that reported in Colombia and Ecuador, without significant differences before and during the Covid-19 pandemic, 
being the only possible factor of risk, the female sex. 
 
 
620     ASSESSING THE RELATIONSHIP BETWEEN AIR SWALLOWS AND GERD-LIKE SYMPTOMS IN INFANTS. 
Frederick Woodley2,3, Steven Ciciora1,3, Karla Vaz1,3, Kent Williams1,3, Carlo Di Lorenzo1,3  
1Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Gastroenterology, Nationwide Children's Hospital, 
Columbus, OH; 3Pediatrics, The Ohio State University College of Medicine, Columbus, OH  
 
Background: Gastroesophageal reflux (GER) and air swallowing are both common in infants. While the association of GER 
with symptoms in infants has been well studied, the association of air swallows with similar symptoms has not. We recently 
showed that a novel application of multichannel intraluminal impedance and pH monitoring (MII-pH) can be used to 
objectively assess the temporal relationship between air swallows and GER-like symptoms in a case study. 
 
Aim: The purpose of this investigation was to assess the roll of air swallowing in infants presenting with symptoms suggestive 
of GER as an etiology. 
 
Methods: We searched our MMS data base for infants (≤12 months) who had been tested using MII-pH from 2014 to 2020. 
Tracings were excluded if there were significant technical defects or if recording time during non-feeding periods was < 15 
hours. Two copies were made of each tracing; the first copy was used to manually tag GER events and the second copy was 
used to manually tag air swallows. For both tracings, temporal association was tested using the symptom association 
probability (SAP) index with a positive association set at > 95%. 
 
Results: Forty-five infants were enrolled (21 F). Age (median [IQR]) was 6.9 [4.8-9.3] months, acid reflux index was 2.1 [0.6-
3.9]%, and percent bolus exposure was 0.98 [0.55-1.39]%. Forty infants (87%) were on anti-reflux medications that included 
PPI (30; 65%), histamine-2 receptor antagonist (11; 24%), erythromycin (2; 4%) and baclofen (1; 2%). Recorded symptoms 
included cough, vomiting, gagging, choking, wheezing, hypopnea, desaturation, grunting, stiffening, stridor, gasping, sneezing, 
and back arching. Air swallowing occurred in all subjects with a median [IQR] number/hr. of 7.6 [3.4-11.3] (total), 0.32 [0.17-
0.66] (acidified esophagus), and 7.0 [3.4-11.1] (non-acidified esophagus). Significantly more air swallows occurred when the 
esophagus was not acidified (92.2% vs 7.8%, p < 0.0001). In 8 (17.8%) infants, symptoms were significantly associated with 
only GER. In 38 (84.4%) infants, symptoms were significantly associated with either GER or air swallows. In 14 (36.8%) 
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infants, symptoms were significantly associated with only air swallows. 
 
Discussion:  The data show that air swallows are indeed common in infants. In a retrospective study involving a moderately-
sized cohort, the data also show that in the absence of MII-pH analyses that would include air swallowing, better than a third of 
infants did not receive a diagnosis. 
 
 
622     PYLORIC DISTENSIBLITY IN PEDIATRIC PATIENTS WITH NAUSEA AND VOMITING. Natalie Hoffmann, 
Peter Osgood, John Fortunato  
Gastroenterology, Hepatology, and Nutrition, Lurie Children's Hospital of Chicago, Chicago, IL  
 
Background: Gastroparesis with associated chronic nausea or vomiting is challenging to classify and treat in pediatrics due to 
the non-specific nature of symptoms and lack of objective biomarkers. While the incidence of pediatric gastroparesis has risen 
over the last decade, the severity of symptoms and morbidity has also increased as evidenced by higher hospitalization rates. 
This underscores the critical need to better understand underlying mechanism responsible for gastroparesis in children. 
Proposed pathophysiologic processes include: impaired gastric accommodation, antral hypomotility, and pyloric non-relaxation 
or pylorospasm.<span style="font-size:10.8333px"> </span>When medical treatment fails to improve symptoms with 
consequent nutritional sequelae, invasive measures to provide enteral or parenteral nutrition may be necessary. We hypothesize 
that pyloric non-relaxation is a frequent cause of gastroparesis symptoms in children. This is supported by improved outcomes 
using intrapyloric botulinum toxin injection (IPBI) in adults and children. We aimed to characterize the relationship between 
antral motility and pyloric function using antroduodenal manometry (ADM) and impedance planimetry (EndoFLIP) to measure 
pyloric distensibility (DI) towards better understanding response to IPBI. 
 
Methods:  This study was approved by the IRB at Ann & Robert H. Lurie Children’s Hospital of Chicago (#2017-1372). 
Charts of patients undergoing upper endoscopy and pyloric Endoscopic Functional Luminal Imaging (EndoFLIP) were 
retrospectively reviewed. Patients were included after obtaining consent to participate in our motility and functional GI 
disorder clinical registry. Demographic data, anthropometrics, EndoFLIP measurements, clinical symptoms, gastric emptying 
scintigraphy, ADM findings, and response to IPBI were assessed. EndoFLIP catheter placement across the pylorus followed a 
standard protocol. Pyloric distensibility was measured at the narrowest cross-sectional area and recorded at 5-10 mL 
increments starting at 30 mL (minimum pressure, 15 mmHg) to a maximum volume of 50 ml (maximum pressure, 60 mmHg). 
Pyloric distensibility of >10 mm2/mmHg was considered normal, per current adult standards. When performed, IPBI consisted 
of 100 units divided into 4 quadrants of the pylorus. 
 
Results:  Nineteen patients underwent pyloric EndoFLIP and ADM (18 female, 1 male). The mean age was 15.6 years. The 
most common preceding symptoms included abdominal pain (94%), distension/bloating (94%), nausea (89%), early satiety 
(78%), and vomiting (56%). The most common co-morbidities were chronic pain (89%), autonomic dysfunction (83%), and 
anxiety/depression (61%). Pyloric DI measurements ranged from 2.25-22.49 mm2/mmHg. Approximately half of patients 
(n=10) underwent IPBI with 50% reporting improvement in symptoms following IPBI (30% had no improvement, 20% 
awaiting follow-up). Median duration of response to IPBI was 34 days. In IPBI responders, median maximum DI was 8.81 
mm2/mmHg (range 2.98-15 mm2/mmHg), which was similar to non-responders with median maximum DI of 5.45 mm2/mmHg 
(5.32-7.66 mm2/mmHg) (Table 1). Peak antral pressure during fasting, meal challenge, and motilin agonist provocation was 
used as a surrogate marker for pyloric non-relaxation. In IPBI responders, peak antral pressure during fasting was 354 mmHg 
(300-791 mmHg), during meal challenge was 386 mmHg (174-737 mmHg), and during motilin agonist provocation was 483 
mmHg (103-569 mmHg). Measurements of peak antral pressures were similar between responders and non-responders. 
 
Conclusions:  Pediatric patients with gastroparesis and symptoms of nausea and vomiting frequently have lower pyloric DI 
and intact antral peristalsis with strong antral pressures raising the possibility of pyloric non-relaxation as a potential 
mechanism for symptoms. Despite 50% clinical improvement with IPBI, neither pyloric EndoFLIP nor ADM differentiated 
responders from non-responders. Thus, larger prospective studies with rigorous clinical symptom assessment tools are needed 
to better gauge treatment response. 
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623     SMALL INTESTINAL BACTERIAL OVERGROWTH AND ITS RELATIONSHIP WITH FUNCTIONAL 
DYSPEPSIA IN CHILDREN. Yoni Abel Lazaro-Gil, Erick Toro-Monjaraz, Flora Zarate-Mondragon, Roberto Cervantes-
Bustamante, Jose Cadena-Leon, Karen Rubi Ignorosa Arellano, Alejandro Loredo Mayer, Ericka Montijo Barrios, Roberta 
Gomez--DiazBerreiro, Jaime Ramirez-Mayans  
Gastroenterology, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico  
 
The treatment of functional dyspepsia (FD) represents a challenge given its poorly understand physiopathology; the poor or no 
response to the medication makes us rethink the idea about the etiology. In recent years it has been suggested that small 
intestine bacterial overgrowth (SIBO) is part of the etiology in functional gastrointestinal disorders, including FD. in this way 
there are few studies in children to demonstrate this association; this study aimed to analyze and describe the relationship 
between SIBO and FD according to the Rome IV criteria, and evaluate the response to antibiotics. 
 
Methodology:   We conducted a retrospective, analytical and cross-sectional study in a referral hospital in Mexico City. We 
include those patients who attended the gastroenterology department to evaluate FD according with Rome IV criteria; a 
Hydrogen breath test (HBT) was performed as part of their diagnostic approach. We compare those with positive and negative 
results according to the improvement of symptoms. 
 
Results:  We include 75 patients under 18 years that fulfill the data for the analysis. 24 (55%) were female. The mean age at 
diagnosis was 10 years. 58% of the patients with FD presented a positive HBT; We found improvement of dyspepsia 
symptoms in patients with a positive HBT test, p = 0.02. We analyzed the individuals with FD according to whether they 
receive an antimicrobial treatment (rifaximin or secnidazole) or not and we observed that there was a significant difference in 
the improvement of symptoms to those who receive treatment compared with those who didnt receive it, (p=0.01). 
 
Conclusion:  Our study shows that 58% of the children with FD had associated SIBO, detected by an HBT. Patients with FD 
with associated SIBO had better control or remission of symptoms after treatment; We need prospective studies (clinical trials) 
to corroborate our hypotesis. 
 
 

NUTRITION AND OBESITY 
 
625     ASSOCIATIONS OF COW’S MILK CONSUMPTION IN EARLY CHILDHOOD WITH ADIPOSITY AND 
CARDIOMETABOLIC RISK IN EARLY ADOLESCENCE. Caitriona McGovern1, Sheryl Rifas-Shiman2, Karen 
Switkowski2, Jennifer Woo Baidal3, Marie-France Hivert2, Emily Oken2, Izzuddin Aris2  
1Gastroenterology, Hepatology, and Nutrition, Boston Children's Hospital, Boston, MA; 2Division of Chronic Disease 
Research Across the Lifecourse, Department of Population Medicine, Harvard Medical School, Harvard University, and 
Harvard Pilgrim Health Care Institute, Boston, MA; 3Pediatrics, Columbia University, New York, NY  
 
Background:  Prior studies have provided limited and conflicting evidence regarding potential long-term associations between 
cow’s milk consumption in childhood and subsequent adiposity. 
 
Objective:  To examine associations between frequency and fat content of cow’s milk intake in early childhood with adiposity 
and cardiometabolic risk in early adolescence. 
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Methods:  We analyzed data collected prospectively from 797 children in Project Viva, a Boston-area pre-birth cohort. Parents 
reported frequency (servings/day) and fat content (whole, 2%, 1%, or skim) of cow’s milk consumption in early childhood 
(mean 3.2 years) via food-frequency questionnaires. We measured body mass index (BMI) z-score, waist circumference, dual- 
energy X-ray absorptiometry (DXA) total and trunk fat mass index, and the components of cardiometabolic risk z-score 
(derived from z-scores for waist circumference, systolic blood pressure, inverted high-density lipoprotein cholesterol, log-
transformed triglycerides, and log-transformed homeostatic model of insulin resistance) in early adolescence (mean 13.2 
years). We conducted multivariable regression to assess associations adjusted for baseline parental and child sociodemographic 
factors, parental BMI, and early childhood BMI z-score, energy intake, dietary quality, and physical activity. 
 
Results:  In early childhood, 63% of children drank whole or 2% milk, and 37% drank 1% or skim milk, with an overall mean 
intake of 2.3 servings/day (SD: 1.2). After adjustment for confounders and milk intake frequency, consumption in early 
childhood of whole or 2% milk, compared with 1% or skim milk, was associated with lower odds of overweight (OR 0.56; 
95% confidence interval (CI): 0.36, 0.86) in early adolescence. We noted a similar trend in associations with BMI z-score 
(beta: -0.13 standard deviation (SD) units; 95% CI: -0.27, 0.005), DXA total fat mass index (-0.22 kg/m2; -0.66, 0.22), DXA 
trunk fat mass index (-0.13 kg/m2; -0.37, 0.12), and cardiometabolic risk z-score (-0.04 SD units; -0.17, 0.09) in early 
adolescence, albeit all with 95% confidence intervals that crossed the null. The frequency of cow’s milk consumed in early 
childhood was not associated with adiposity or cardiometabolic risk in early adolescence. 
 
Conclusion:  Consumption of cow’s milk with higher fat content in early childhood was associated with lower odds of 
overweight over a decade later. Our findings do not support current recommendations to consume skim or 1% milk in early 
childhood to reduce the later risk of obesity and adverse cardiometabolic outcomes. 
 

 
 

 
 
 
627     RISK OF HOSPITAL MALNUTRITION ASSESSED BY THE STAMP SCALE IN PATIENTS ATTENDED IN A 
PEDIATRIC HOSPITAL IN MEXICO.. Jose Vargas1, Enna Castro Gonzalez3, Juan Carlos Barrera de León2  
1Gastroenterologia Pediatrica, Instituto Mexicano Del Seguro Social, Guadalajara, Jalisco, Mexico; 2Educacion en Salud, 
Instituto Mexicano del Seguro Social Coordinacion de Educacion en Salud, Guadalajara, Guadalajara, Mexico; 3Pediatria, 
Instituto Mexicano del Seguro Social Delegacion Jalisco, Guadalajara, Jalisco, Mexico  
 
Introduction: Hospital malnutrition refers to a nutrient imbalance acquired during hospitalization, a percentage of patients 
already present malnutrition at the time of admission that may worsen during hospitalization, while others develop it during 
their hospital stay. The prevalence of hospital malnutrition ranges from 6% to 40%. It is important to identify patients at risk of 
malnutrition, so the application of a nutritional screening tool will facilitate the planning of nutritional interventions during the 
stay. 
 

JPGN 73, Supplement 1, November 2021 S455

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



General objective: To determine the risk of hospital malnutrition assessed by the STAMP scale in patients attended in 
gastroenterology and pediatric nutrition. 
 
Material and methods: Prospective cohort study in patients admitted to pediatric gastroenterology at the UMAE CMNO 
between October/20 and January/21. Patients between 1 month and 16 years old, hospitalized of the service. Those with 
previous hospitalization of less than 30 days, patients with neurological involvement, Down syndrome, or those who could not 
undergo somatometry were excluded. The STAMP scale designed by McCarthy in 2008 was applied, and anthropometry was 
determined at hospital admission and discharge. Two study groups were formed according to nutritional deterioration at 
hospital discharge: Group A patients with deterioration and Group B without deterioration. Descriptive analysis of qualitative 
variables with frequencies and percentages and for quantitative variables with means and standard deviation. Inferential 
intergroup analysis with chi-square and Student's t, intragroup analysis of baseline and final nutritional variables with paired t. 
Association between variables with odds ratio. Acceptance R-2017-1302-025. 
 
Results: 66 patients were included, of which n=38 (58%) presented malnutrition at hospital admission (22% moderate, 36% 
severe). Nutritional deterioration in 10 patients (15%) and 56 patients (85%) had no deterioration. Prevalence of hospital 
malnutrition was 15%. The risk of malnutrition at admission was assessed using the STAMP scale, High risk n=47 (71.2%) and 
intermediate risk n=19 (28.8%). Out of the patients with impaired nutritional status, n=9 (19.1%) were at high risk of 
malnutrition and n=1 (5.3%) at intermediate risk. In the group with deterioration, 80% of patients had a stay of more than 7 
days (OR 6.66, 95%IC 1.29-34.41). In the group with deterioration of nutritional status 80% had fasting during their stay and 
in the group without deterioration 67.9% (p=0.003). No statistically significant differences were found with respect to the 
reason for admission and the underlying pathology. 
 
Conclusions: Out of the patients admitted to the Gastroenterology and Nutrition service two thirds have a high risk of hospital 
malnutrition, out of which one fifth presented deterioration of their nutritional status, during their hospital stay, with a 
prevalence of hospital malnutrition 15.1%. 
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628     SARCOPENIA PREVALENCE IN PEDIATRIC INTESTINAL TRANSPLANT RECIPIENTS: IMPLICATIONS 
ON POST-TRANSPLANT OUTCOMES. Vikram Raghu1, Rita Sico2, Jeffrey Rudolph1, George Mazariegos3, Judy Squires2, 
James Squires1  
1Pediatrics, Children's Hospital of Pittsburgh, Pittsburgh, PA; 2Radiology, Children's Hospital of Pittsburgh of UPMC, 
Pittsburgh, PA; 3Surgery and Critical Care Medicine, Children's Hospital of Pittsburgh of UPMC, Pittsburgh, PA  
 
Children with intestinal failure carry a high risk of multiple nutritional deficiencies. Defined as decreased muscle mass and 
function, sarcopenia has been associated with poor surgical outcomes but has not been specifically studied in pediatric 
intestinal transplantation. Recently, total psoas muscle area (tPMA) norms have been established to determine sarcopenia in 
children from computed tomography (CT) images. We aim to determine the prevalence of sarcopenia in intestinal transplant 
recipients and the association of sarcopenia with transplant outcomes. We performed a cross-sectional retrospective chart 
review of pediatric intestinal transplant recipients from 2000-present. We estimated tPMA at L3-L4 and L4-L5 from CT scans 
at baseline and at 1- and 5-years post-transplant. Sarcopenia was defined as tPMA below the 5th percentile for age and sex. We 
built a Cox-proportional hazards model to determine the association between sarcopenia and patient and graft survival. Of 240 
intestinal transplant recipients, 58 had appropriately timed CT scans for inclusion. Sarcopenia was identified in 36 (62%). Graft 
and patient survival were 79% and 86% at one year and 60% and 77% at five years. Pre-transplant sarcopenia was associated 
with improved graft survival (Hazard ratio 0.47, 95% confidence interval: 0.22 – 0.97) but not overall survival (Hazard ratio 
0.52, 95% confidence interval: 0.20 – 1.30) (Figure 1). Of the 8 with pre-transplant sarcopenia with available 1-year follow-up 
CT scans, none had resolution of sarcopenia. Only one of three sarcopenic patients had resolution at 5-years post-transplant. In 
this first report of sarcopenia in pediatric intestinal transplant, we found a high prevalence of sarcopenia, low rates of resolution 
after transplant, and a potential association between sarcopenia and improved graft survival, the mechanisms of which warrant 
further exploration. 
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629     HOME PARENTERAL NUTRITION PROGRAM 5 YEARS OUTCOME DATA. Zaid Sheikh1, Ayoola Adigun1, 
Camilo Rodriguez2, Hammad Sheikh2, Lilliebeth Figuereo3, Debora Duro1,2,4  
1Salah Foundation Children’s Hospital at Broward Health Medical Center, Fort Lauderdale, FL; 2Nova Southeastern 
University, Fort Lauderdale, FL; 3Pediatric Gastroenterology and Nutrition, Fort Lauderdale, FL; 4Medical Director of 
Florida Intestinal Rehabilitation Support and Treatment Program, Fort Lauderdale, FL  
 
Background:  Intestinal Failure (IF) is defined as dependence on parenteral nutrition (PN) for 90 days or more to maintain 
energy and fluid requirements due to a reduction of functional intestinal mass which inhibits appropriate digestion or 
absorption. At Salah Foundation Children’s Hospital, a multidisciplinary intestinal rehabilitation program titled Children 
FIRST (Florida Intestinal Rehabilitation Support and Treatment) was carried out with parenteral nutrition (PN), the mainstay of 
medical therapy for IF. The goal was to optimize and transition patients from parenteral to enteral nutrition (EN), in order to 
achieve enteral autonomy, while monitoring growth and development. This study described nutritional outcomes for patients 
receiving home parenteral nutrition (HPN) from December 2015 to December 2020. 
 
Methods:  After IRB approval, 5 years clinical and nutritional data were collected on children who were receiving HPN and/or 
undergoing intestinal rehabilitation from December 2015 to December 2020. The requirement to be included in this study was 
being on parenteral nutrition ≥ 90 days. Medical records were reviewed retrospectively to determine age, gender, gestational 
age, ethnicity, and growth parameters at birth. Primary diagnosis, surgical procedure performed, and nutritional support data 
was also reviewed retrospectively. AST/ALT and bilirubin were analyzed for change over time since the initiation of care at 
the FIRST program. Patients were closely followed with frequent nutritional assessment to customize PN and caloric intake to 
optimize growth and development while providing quality of life. 
 
Results:   We collected data on the 36 patients who qualified for this study undergoing intestinal rehabilitation at Children 
FIRST. The mean age was 2 years (SD +/- 4.2 years) with male predominance (53 %). Four patients were lost to follow up 
(36/32). Table 1 showed demographics and anthropometrics for the 36 patients at the beginning of the study. The most 
common diagnosis was NEC (18 %), and the most common surgical procedure was exploratory laparotomy. Among the 
patient’s coming to the program for second opinion (25/36), there was significant improvement in AST, ALT, and bilirubin 
levels at the end of the study (p< 0.05). Table 2 showed the growth values for the 36 patients at the start and end of the study. 
We collected nutritional data at the beginning and the end of the study. Enteral nutrition significantly improved at the end of 
the study for the 32 patients that participated. Overall, there was 100 % survival of the 32 patients with 0 % development of 
PNALD and 0 % referral to transplant. Of the 32 patients, 13 (41 %) were successfully weaned off TPN in 19.15 months (SD 
+/- 23.15 months). 
 
Conclusion:  Early referral to a center that can offer IR, such as Children FIRST, can lead to tremendous positive clinical 
outcomes and help patients with intestinal failure avoid transplant and the host of consequences associated with it, leading to an 
improved quality of life and clinical outcomes. 
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630     NUTRITIONAL AND CLINICAL OUTCOMES IN CHILDREN FROM A MULTIDISCIPLINARY 
BLENDERZIED TUBE FEEDING CLINIC. Sebastian Shrager1, Ayoola Adigun1, Sonia Motolongo1, Cristhiane Schneider 
Santos1, Jenna Romanelli1, Rachel Kwon2, Patricia Rowe-King1, Debora Duro1  
1Pediatrics, Broward Health Medical Center, Fort Lauderdale, FL; 2Nova Southeastern University, Fort Lauderdale, FL  
 
Introduction:  Blenderized tube feedings (BTF) consist of, commercialized or homemade, pureed table foods and liquids 
administered as enteral tube feedings, including vegetables, fruits, meats, and legumes.. BTF is thought to be a more natural 
option addressing food allergies, sensitivities and allows for nutritional preferences. Compared to commercialized non-
blenderized feedings (N-BTF), BTF have been shown to decrease feeding intolerance and improve volume tolerance, while 
helping facilitate the transition from enteral to oral feedings. Despite these results, apprehensions have been raised on microbial 
contamination, nutritional deficiencies or surplus, risk of g-tube blockages and lack of consistency on clinical outcomes. 
Therefore, the purpose of this retrospective, prospective observational study is to determine the nutritional and clinical 
outcomes of pediatric patients from 1-18 years old who rely on tube feeding for enteral support. 
 
Methods:  After Institutional Review Board (IRB) approval and consent attainment, data were collected on children who were 
receiving g-tube feedings. Patients were then enrolled in a retrospective, prospective observational cohort study from August 
2019 to February 2021. A multidisciplinary team was formed including a pediatric gastroenterology, 3 dieticians and speech 
therapy. The BTF clinic is once a month and patients are seen every 2-4 months. At each visit, data was collected on 
anthropometrics, diagnosis, type of g-tube feeds, nutritional composition, serum chemistry, vitamin/mineral levels, number of 
ER and hospital visits, malnutrition status, number of g-tube blockages and feeding intolerance severity and frequency. A 
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multivariate logistics regression was performed comparing subjects on BTF vs. N-BTF and PO diet vs. NPO diet and how 
those respective groups fared at the beginning and at the end of the study. Malnutrition was classified based on BMI z-score. 
Feeding intolerance was based on the following symptoms: gagging, vomiting, constipation, retching, eczema, or oral feeding, 
with severity based on the number of these symptoms. 
 
Results:  Twenty-five children participated in the study with a mean age of 4.4 years (SD ±2.2) and 56% (N=14) were female. 
Table 1 showed demographics, anthropometrics and diagnosis. Gastroesophageal Reflux Disease (N=10) and Short Bowel 
Syndrome (N=9) were the most common GI conditions. Of the 25 patients enrolled in the study, 7 were initially on BTF, while 
14 ended the study on BTF. In table 2 BTF patients were less likely to have one ER visit compared to those on N-BTF (OR: 
0.23, 95% CI: 0.06 – 0.94) (p <0.041). BTF patients showed no significant difference vs N-BTF patients in number of g-tube 
blockages (OR:1.13, 95% CI:0.06-19.73) (p<0.932.) Compleat Pediatric Organic Blend (N=7) and an amino acid formula 
(N=9) were the most common commercial blenderized and non-blenderized formulas, respectively. In both groups oral feeding 
aversion was the most common symptom of feeding intolerance (BTF 42%, N=6, N-BTF 45%, N=5.) 
 
Conclusions:  This retrospective, prospective study on BTF g-tube feeds showed small differences between the two groups. 
When comparing BTF patients upon entering the study, to the end of the study, there was no statistically significant signs of 
improvement, however one subject went from NPO to taking PO intake and another came off TPN. The study was limited by 
the sample size, the coronavirus pandemic which led to difficulties in obtaining accurate anthropometric data, yearly lab work 
and providing education for the caregiver. Overall, further research needs to be conducted in the area with a larger sample size 
and over an extended period to examine the long-term health outcomes and benefits of BTF.  
 
Table 1 

Variables Frequency (%) 
Age (years) 

0-2 
3-5 
6-10 
>10 

N(%) 
2 (8) 

16 (64) 
6 (24) 
1 (4) 

Gender 
Male 

Female 

N(%) 
11 (44) 
14 (66) 

Ethnicity 
Black 

Hispanic 
White 

N (%) 
9 (36) 
4 (16) 

12 (48) 
Gastrointestinal Conditions 

Gastroesophageal Reflux Disease 
Short Gut Syndrome 

Small Intestinal Bowel Overgrowth 
Total Parenteral Nutrition Dependent 

Necrotizing Enterocolitis 
Oral Aversion 

Chronic Constipation 
Cleft Palate 

Feeding Intolerance 
Chronic Diarrhea 

Esophageal Atresia s/p Repair 
Intestinal Malrotation 

Jejunal Stricture 
Milk Protein Allergy 

N 
10 
9 
8 
8 
5 
3 
3 
3 
3 
2 
1 
1 
1 
1 

Anthropometrics Mean (±SD) 
Height (cm) 97.4 (14.9) 

Height z-score -1.7 (1.4) 
Weight (kg) 15.6 (4.6) 

Weight z-score -1.5 (1.8) 
BMI (kg/m2) 15.6 (2.3) 
BMI z-score -0.6 (1.9) 
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Table 2 

Predictor Variable Blenderized Tube Formula  
(No. of Visits =58) P value* PO intake (No. of Visits =58) P value 

Weight Percentile 1.00 (0.98 – 1.02)  
0.694 0.99 (0.97 – 1.01) 0.783 

BMI Percentile 1.00 (0.98 – 1.01) 0.667 0.98 (0.97 – 1.00) 0.067 
Hospitalizations  

1 
2 

OR (95% CI) 
0.89 (0.30 – 2.57) 

1.00 (--) 

P  
0.828 

-- 

OR (95% CI) 
1.22 (0.38 – 3.90) 

1.00 (--) 

P 
0.729 

Number of ER Visits  
1 
2 
3 

OR (95% CI) 
0.23 (0.06 – 0.94) 

1.00 (--) 
0.79 (0.04 – 13.22) 

P  
0.041* 

-- 
0.873 

OR (95% CI) 
0.34 (0.10 – 1.14) 

1.00 (--) 
0.40 (0.02 – 6.71) 

P 
0.082 

--- 
0.524 

Malnutrition Severity 
Mild 

Moderate 
Severe 

OR (95% CI) 
0.23 (0.06 – 0.94) 

1.00 (--) 
0.79 (0.04 – 13.22) 

P 
0.313 
0.486 
0.688 

OR (95% CI) 
5.40 (0.63 – 45.93) 
3.38 (0.37 – 30.67) 
5.40 (0.63 – 45.94) 

P 
0.122 
0.279 
0.122 

FI Severity 
Mild 

Moderate 

OR (95% CI) 
0.75 (0.29 – 1.89) 
0.70 (0.19 – 2.58 

P 
0.542 
0.599 

OR (95% CI) 
1.55 (0.56 – 4.24) 
0.64 (0.17 – 2.39) 

P 
0.394 
0.509 

FI Frequency 
Rare 

Sometimes 
Often 

OR (95% CI) 
0.75 (0.25 – 2.22) 
0.41 (0.03 – 5.02) 
0.76 (0.27 – 2.12) 

P 
0.610 
0.487 
0.611 

OR (95% CI) 
0.71 (0.23 – 2.15) 

1.10 (0.08 – 13.54) 
2.10 (0.66 – 6.73) 

P 
0.552 
0.941 
0.208 

Tube Blockages  
All the Time 

OR (95% CI) 
2.10 (0.18 – 24.07) 

P 
0.551 

OR (95% CI) 
1.00 (--) P 

 
FI=Feeding Intolerance Ref:0 
 
 
632     EXERCISE PRACTICES, PREFERENCES AND BARRIERS IN PEDIATRIC PATIENTS WITH 
NONALCOHOLIC FATTY LIVER DISEASE. Elizabeth Yu1,2, Sabina Anderson1, Nidhi Goyal1,2, Kimberly Newton1,2, Dong 
Xiao1, Henry Lin3, Bryan Rudolph4, Rasmita Budhathoki5, Amanda Fifi5, Jennifer Panganiban6, Megan Butler7, Tania 
Mitsinikos8, Jeffrey Schwimmer1,2  
1Pediatrics, University of California San Diego, La Jolla, CA; 2Pediatrics, Rady Children's Hospital San Diego, San Diego, 
CA; 3Pediatrics, Oregon Health & Science University, Portland, OR; 4Albert Einstein College of Medicine, Bronx, NY; 
5University of Miami School of Medicine, Miami, FL; 6Children's Hospital of Philadelphia Pediatrics Residency Program, 
Philadelphia, PA; 7University of Arkansas for Medical Sciences, Little Rock, AR; 8Children's Hospital of Los Angeles, Los 
Angeles, CA  
 
Background/Aims:  Nonalcoholic fatty liver disease (NAFLD) is the most common cause of liver disease in children with a 
prevalence in the U.S. of 5 to 8 million. NAFLD is a metabolic form of liver disease that places children at future risk for end-
stage liver disease, diabetes and coronary heart disease. Current treatment is via lifestyle modification in the form of increased 
exercise and dietary changes. Though exercise is recommended, the specifics such as optimal duration, frequency, and intensity 
of exercise are not known. This study aimed to identify current exercise practices, exercise preferences and barriers to exercise 
in children with NAFLD. 
 
Methods:  Patients ages 8-18 years old with NAFLD were recruited from tertiary care clinics at seven different institutions 
throughout the U.S. Participants completed a 12 item questionnaire regarding their current exercise practice, preferences and 
perceived barriers to exercise. Parents completed a 3 item questionnaire regarding optimal time and willingness and ability to 
provide support for exercise. Data were analyzed using the Chi-squared test with Yates’ correction for the categorical outcomes 
and two-sample t-test for the continuous outcomes. 
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Results:  The study included 338 children with NAFLD. 238 (70%) of participants were male; mean age was 13.9 years. 
Approximately half (53%) of participants had physical education (PE) at school, which was for a mean of 50 minutes 3.5 
days/week. Children in high school were less likely to have PE than younger children (44% vs. 61%; p = 0.006). A majority of 
participants (72%) reported performing physical activity outside of PE class. These participants exercised a mean of 3.6 
times/week, most commonly: walking (50%), running (38%) and basketball (17%). Most (82%) participants would like to 
exercise more than they currently do, with “to be healthy” (56%), “weight loss” (46%), and “doctor recommendation” (40%) as 
the top motivating factors. Children ≥ 14 years were more likely to be motivated by “weight loss” (53% vs. 38%, p= 0.009) 
Overall, children and adolescents preferred to exercise on their own (39%) followed by in a group (20%) and with a family 
member (18%). Additionally, more than half (58%) of participants reported barriers to exercise, citing most often “too much 
homework” (35%), “not enough time” (31%) and “lack of interest (29%)”. By report, most parents (68%) did not exercise. The 
majority of parents were willing and able to support their child’s exercise both monetarily (82%) and by providing 
transportation (85%). The preferred time for exercise was after school (58%) followed by the weekend (49%) or the evening 
(48%). 
 
Discussion:  Children with NAFLD from pediatric gastroenterology centers across the country reported their exercise 
behaviors and attitudes. Only half of children have exercise through school. However, the majority of children with NAFLD 
report exercising on their own time and many more are interested in increasing their active time. Top motivating factors center 
around taking an active role in their individual health. The majority of participants report perceived barriers to exercise with 
time limitations as the major obstacle. Parents are typically motivated to support increased physical activity in their children. 
Exercise intervention programs for NAFLD should consider patients’ exercise behaviors and attitudes in their design. 
 
 
633     ASSOCIATIONS OF CENTRAL ADIPOSITY GAIN FROM MID-CHILDHOOD TO EARLY ADOLESCENCE 
WITH ALANINE AMINOTRANSFERASE AND CARDIOMETABOLIC HEALTH IN EARLY ADOLESCENCE. Allison 
Wu1,2, Izzuddin Aris2, Sheryl Rifas-Shiman2, Emily Oken2,3,6, Elsie Taveras4,3, Jorge Chavarro3,5, Marie-France Hivert2  
1Gastroenterology, Hepatology & Nutrition, Boston Children's Hospital, Boston, MA; 2Population Medicine, Harvard Medical 
School and Harvard Pilgrim Health Care Institute, Boston, MA; 3Nutrition, Harvard University T H Chan School of Public 
Health, Boston, MA; 4Pediatrics, Mass General Brigham Inc, Boston, MA; 5Epidemiology, Harvard University T H Chan 
School of Public Health, Boston, MA; 6Medicine, Brigham and Women's Hospital, Brigham and Women's Hospital, Boston, 
MA, US, academic/hospital, Boston, MA  
 
Background: Accumulation of central adiposity has been associated with hepatic steatosis and cardiometabolic health risks in 
cross-sectional and longitudinal studies of adults. In adolescents, associations of greater central adiposity with hepatic steatosis 
and cardiometabolic health risks have been primarily demonstrated in cross-sectional studies. 
 
Objective: We examined associations of central adiposity gain using direct and indirect measures from mid-childhood to early 
adolescence with alanine aminotransferase (ALT) and other cardiometabolic health markers in early adolescence. 
 
Methods: We studied 637 participants in Project Viva. In mid-childhood (mean age 7.8 years) and early adolescence (12.9 
years), we obtained waist circumference and dual energy X-ray absorptiometry (DXA) estimates of visceral adipose tissue 
(VAT), subcutaneous abdominal adipose tissue (SAAT), and trunk fat. We calculated central adiposity gain as change per year 
between visits. We collected ALT and other cardiometabolic health markers in early adolescence and conducted linear 
regression models. 
 
Results: More rapid waist circumference gain was associated with higher log-transformed ALT (β 0.07 U/L 95% CI 0.03, 0.12, 
Figure 1), log-transformed triglycerides (β 0.07 mg/dL; 95% CI 0.02, 0.13), and log-transformed high sensitivity C-reactive 
protein (β 0.43 mg/L; 95% CI 0.28, 0.58), and other cardiometabolic health markers. Faster gains in SAAT (β 0.12 U/L 95% CI 
0.05, 0.18) and trunk fat (β 0.09 U/L 95% CI 0.02, 0.16) measured by DXA were also associated with higher log-transformed 
ALT (Figure 2). These associations were significant independent of baseline and change in total adiposity from mid-childhood 
to early adolescence. More rapid VAT gain was not significantly associated with log-transformed ALT in the fully adjusted 
model. 
 
Conclusion: Monitoring for rapid central adiposity gain, such as via waist circumference measures, may identify children 
vulnerable to the development of hepatic steatosis and cardiometabolic health risks and inform future preventive interventions. 
While we would have expected faster VAT gain to be associated with higher log ALT, our young and healthy cohort had little 
VAT in comparison with SAAT and trunk fat. In addition, there are limitations of VAT measurement by DXA. DXA is unable 
to measure deep subcutaneous fat, which may be contributing to the associations of SAAT and trunk fat gain with ALT. 
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634     EVALUATION OF THE NUTRITIONAL STATUS IN PEDIATRIC PATIENTS UPON ADMISSION AND 
DISCHARGE FROM A PARENTERAL NUTRITION PROGRAM IN A PEDIATRIC TERTIARY REFERRAL 
HOSPITAL. Juan Robles Aguilera, Jose Vargas, Juan Carlos Barrera de León  
Paediatric Gastroenterology, Instituto Mexicano del Seguro Social, Ciudad de Mexico, DF, Mexico  
 
Introduction: Nutritional support through parenteral nutrition (PN) consists of the administration of micro and macronutrients 
through a central venous catheter (CVC), seeking to fulfill the nutritional requirements that allow to maintain homeostasis, 
hydro-electrolyte balance, and an adequate growth. However, the effect of this tool on the nutritional status of our patients in a 
tertiary referral hospital is not known. 
 
Objective: To evaluate the nutritional status in pediatric patients upon admission and discharge from a parenteral nutrition 
program in a tertiary referral hospital. 
 
Methods: A three-year retrospective nutritional assessment cohort study was conducted from 2018 to 2020 where all the 
pediatric patients under the PN program of the Pediatric Gastroenterology service were included. However, patients were 
excluded due to death or lack of anthropometric measurements as well as those in the intensive care unit. 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 
Wilcoxon), and the risk association was performed with relative risk (RR). The "IBM SPSS Statistics V21" program was used. 
 
Results: In the study, 69 patients were included between the ages of one month and 15.6 years of those, 56.5% were men (n = 
39) and 43.5% were women (n = 30). The sample was divided into two groups according to their improvement or not on the Z-
score of Weight-for-height (W/H) or Body Mass Index for age (BMI/A) at discharge from PN. An increase in malnutrition 
states was found as well as a decrease in eutrophic states (p = 0.000). The group that showed no improvement had more CRBSI 
(bacteremia, colonization, or sepsis), while the group with improvement had a lower proportion of CRBSI as a discharge 
indication with 10.3% vs 33.4% in the group with no improvement (p = 0.044), in addition, patients with CRBSI had a 1,964 
RR (95% CI 1.213 - 3.18) of not improving their Z-score at discharge. On the other side, fasting at admission was common in 
both groups, but fasting longer than five days prior to the start of PN was related to lack of improvement of Z-score (p = 0.042) 
and these patients had a 1,771 RR (95% CI 1,072-2,924) of not improving their Z-score. Also, a length of less than 7 days of 
PN was associated to a 1,796 RR (95% CI 1,072-2,924). 
 
Conclusions: At discharge of PN program, an increase in malnutrition states and a decrease in eutrophic states was found 
which could probably be associated with the high rate of CRBSI. Fasting time, PN duration, and discharge indication are 
factors that influence the increase in the P / T or BMI Z score during PN administration. 
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635     CHANGES IN BODY MASS INDEX (BMI) IN AN INNER CITY AT RISK PEDIATRIC POPULATION DURING 
THE COVID 19 PANDEMIC. Andria Sharma, Brian Sun, Aliyah Mohammed, Gisel Garcia Garcia, Iona Monteiro, Sarika 
Kalantre, Aditi Khokhar  
Pediatrics, Rutgers Biomedical and Health Sciences, Newark, NJ  
 
Background: The prolonged course of the COVID 19 pandemic has numerous social, economic and health consequences. Few 
studies so far have evaluated the metabolic changes in pediatric populations throughout the pandemic. School provides 
structure and routine for children and regulates mealtimes, physical activity and sleep schedule, all of which are lifestyle 
factors that can contribute to obesity if poorly regulated. As per the New Jersey Childhood Obesity Study, 44.2% of children in  
the city of Newark, are overweight and obese, 25.2% of whom are obese and 18.3% are very obese. The Newark population in 
2018 saw 2,069 violent crimes per 100,000 people, approximately twice the national average. As a result of unsafe 
neighborhoods, most of the physical activity for children in Newark is limited to sports or physical activity organized by 
institutions, primarily its school system. The switch from in-person to online school during the COVID pandemic along with, 
increases in screen time due to online classes and homework, as well as increased social activity through video games and 
virtual outlets can lead to disrupted sleep cycles and increased BMI. The lack of structure and routine in combination with 
increased screen time, increased snacking and consumption of processed food, as well as limited access to fresh food may have 
had detrimental metabolic effects particularly on an already high risk urban pediatric population.. 
 
Objective: To quantify the changes in BMI among overweight and obese children and adolescents before and after the 
pandemic-associated lockdown. 
Study Design/Methods: A retrospective chart review for ages 2 to 19 years with BMI > 85th %tile seen in outpatient pediatric 
clinic of University Hospital located in Newark from March 2019 to April 2021 (n=84) was performed. The executive order to 
close schools issued on March 16th, 2020 was considered as start date of the pandemic. Visits within 9 months prior to 
03/16/20 were counted as pre-pandemic. On January 2, 2021, organized sports were allowed to resume in public schools and 
this date was used to set the post-pandemic mark. Visits from 1/2/2021 until 4/2021 were counted as post-pandemic. 
Comparison of pre and post BMI was performed via paired sample t-tests with significance as p<0.05. Average pre and post 
pandemic BMI was compared between ethnic groups and gender using ANOVA. 
 
Results: There was a statistically significant increase in BMI from pre-pandemic visits to post-pandemic (p<0.05) across ages 
5-19: ages 5-8 (n=17; average increase = 1.88; p = 0.003); ages 9-13 (n=47; average BMI increase = 2.1; p<0.0001); ages 14-
19 (n=14; average BMI increase = 1.54; p =0.01). For ages 2-4 there was an increase in BMI, however it did not reach  

JPGN 73, Supplement 1, November 2021 S467

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



statistical significance (n=4; BMI increase = 1.69; p =0.051). There was an equal distribution of females (n=40) and males 
(n=44). There was no significant difference in BMI among male and female subjects pre and post pandemic. The average pre-
pandemic BMI in females was 28.29 and in males was 26.74 (p=0.258). Similarly, the average post-pandemic BMI in females 
was 30.01 and in males was 28.86 (p=0.422). Majority of the subjects were primarily Hispanic (n=45) and African American 
(n=29).. There were 10 subjects classified as other or unknown. There was no statistically significant difference in pre-
pandemic BMI between Hispanic (mean = 27.01) and African-American (mean= 28.32) children (p=0.377) but there was a 
statistically significant difference in post pandemic BMI between Hispanic (mean = 28.34), and African American (mean 
=31.47) children (p 0.041). 
 
Conclusions: We found a statistically significant increase in BMI across all age cohorts in our pediatric population except the 
2-4-year age group. The BMI increase was significantly higher among the African American as compared to the Hispanic 
children. These results may be attributed to the negative effects of school shut-downs and shelter-in-place orders, increased 
screen times, lack of physical activity and increased consumption of processed foods. The adverse effects of the COVID-19 
pandemic on childhood obesity, not only demand maximum efforts to support families and children by appropriate policy 
changes but also increase awareness among physicians to counsel families and screen for metabolic dysfunction. 
 
 
637     ORAL L–GLUTAMIN AS A TREATMENT OF ACUTE UNCOMPLICATED GASTROENTERITIS IN 
CHILDRENS. Carlos Oyervides1, Anira Castro-Zarate2, Rogelio Zavala1  
1Gastroenterology, Universidad Autonoma de Coahuila, Saltillo, Coahuila, Mexico; 2Gastroenterology, Instituto Nacional de 
Pediatria, Coyoacan, Mexico City, Mexico  
 
Background:  Diarrheal diseases are one of the most important causes of morbidity and mortality in children under 5 years of 
age. There are various antidiarrheal agents studied that have proven their efficacy in reducing the duration of the disease 
(probiotics, racecadotril,etc). Oral L-Glutamine (Lgl) has been tested in some studies showing efficacy in the treatment of acute 
diarrhea. 
 
Objective:  To evaluate Lgl effectiveness in children 1-5 years of age with not complicated acute gastroenteritis. 
Materials and methods: All patients at admission underwent a complete medical history and examination, stool test and 
Rotatest. Patients were randomized into two groups: The first (control) received an anti-diarrhea diet and 45 mEq/Lt 
rehydration solution (ORS) Group 2 received the same treatment plus one sachet of Lgl (10grs/1 ounce of wather) every 24 
hours for 5 days. Evaluations at start, third and fifth day were performed. Body weight, number of bowel movements, stool 
consistency (Bristol scale), duration of diarrheic symptoms and duration of oral rehydration therapy were assessed. SPSS 
Statistics (v 25.0) was used for statistical analysis. One-way ANOVA between group means, Student's T for ordinal 
quantitative variables and Kapplan-Meyer curves to compare duration of diarrhea, number and stool consistence. SPSS 
Statistics (v25.0) was used. Significance value was <0.05. The tolerability of the drug was evaluated on a scale of 1 to 5, one of 
which was easily tolerated and pleasant and 5 it was necessary to force it. The study was approved by the hospital ethics 
committee. 
 
Results:  42 patients without dehydration were included, with a mean age of 27.05 months, there were no differences in 
demographic characteristics.Rotavirus was not identified in any patient. The duration in hours of diarrhea in the Gln group was 
significantly shorter, 67.64 ± 21.76 vs 100.80 ± 21.46 (log-rank, p= 0.026). The time in hours in which the Gln group presented 
habitual consistency of their evacuations was significantly shorter 69.83 ± 19.46 vs 103.20 ± 15.76 (log-rank, p= 0.000022). 
No difference was found in the hours in which both groups returned to the usual frequency of their evacuations, 53.45 ± 18.03 
vs 68.40 ± 27.28 (log-rank, p= 0.051). The initial weight of the Gln group was 12.36kg ± 5.56, at the end of 12.09kg ± 4.99. 
The control group had 15.81kg ± 4.23 at the beginning and 15.16 ± 4.23 at the end. There was no significant difference neither 
at the beginning (p 0.074) nor at the end (p 0.037). There was no significant difference in the number of hours of ingestion of 
the diet, 94.91 ± 28.18 vs 106.8 ± 19.81 (p = 0.083) or use of ORS, 94.91 ± 28.18 vs 106.8 ± 19.81 (p 0.079). 100% (n = 42) of 
the patients who received Gln took it with ease and pleasure, without presenting adverse events related to its ingestion. 
 
Discussion:  According to the results reported in the available bibliography and in the present study, Gln may be beneficial to 
reduce the duration of diarrhea and also return to the usual evacuation pattern in less time. The use of Gln may be helpful in 
reducing the use of antibiotics and other antidiarrheal drugs prescribed indiscriminately for children with acute uncomplicated 
diarrhea. Controversy remains about the impact of Gln on the integrity of the intestinal mucosa, as well as the maintenance of 
its metabolic and immune function. Research with more powered samples is needed to determine the efficacy and cost-benefit 
of Gln in reducing uncomplicated acute diarrhea in pediatric patients. 
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PANCREAS 
 
641     IMPROVING THE MANAGEMENT OF ACUTE PANCREATITIS IN KEEPING WITH THE MOST UPDATED 
NASPGHAN RECOMMENDATIONS. Annette Roberts, Ashley Fonseca, Sofia Colon, Gabriel Vidal, Mirta Rios, Andrew 
Farias, Maria Behnam-Terneus, Lina Felipez, Jesse Reeves-Garcia  
Pediatric Gastroenterology, Nicklaus Children's Hospital, Miami, FL  
 
Background:   Acute Pancreatitis (AP) has been on the rise in recent decades. Most of the literature and management of AP 
relies on adult patient experience. For this reason, in 2018 the North American Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition (NASPGHAN) Pancreas Committee released recommendations for the management of AP in the 
pediatric population. These recommendations include diagnosing AP utilizing the INSPPIRE criteria; which requires 2 of the 
following: abdominal pain compatible with AP, serum amylase and/or lipase with values greater than or equal to 3 times the 
upper limits of normal, and imaging findings consistent with AP. Among the recommendations for management of pediatric 
acute pancreatitis they advocate for aggressive early fluid administration, adequate pain control, early enteral nutrition, and 
avoidance of antibiotics. 
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Objective:  Our main goal was to determine our hospital’s adherence to the NASPGHAN acute pancreatitis guidelines and 
then improve our adherence to them by providing an educational intervention, to ultimately improve management of AP in our 
institution. 
 
Methods:   A chart review was done on a total of 37 patients utilizing the ICD 10 codes for AP, AP necrosis, Biliary/gallstone 
AP, Post ERCP AP, Idiopathic AP, and drug induced AP. Charts were excluded if: they did not meet at least 2 out of 3 
diagnostic criteria of INSPPIRE, patient expired during admission or if it was a medically complex patient admitted to the 
PICU with primary diagnosis other than AP. Of 37 charts reviewed, 22 met our criteria. We focused on 4 variables in 
management: 1 point was given if a patient was not given prophylactic antibiotics for AP, 1 point given if patient was started 
on 1.5 to 2 times maintenance fluids with either lactated ringers or normal saline within 24 hours. 1 point was awarded if 
patient’s pain was appropriately managed; ibuprofen or acetaminophen for mild-moderate pain, morphine or opioids for severe 
pain. If patients were started on enteral nutrition via PO or NGT within 48-72 hours 1 point was awarded. Of these 22 patients 
95.5% were correctly not given prophylactic antibiotics, 50% were started on adequate aggressive hydration, 63% had their 
pain appropriately managed, and 95% were started on early enteral nutrition. A total of 31.8% fulfilled 4/4 criteria, and 45% 
fulfilled 3/4. Our goal was to increase total met diagnosis criteria from 77% to above 90% and increase the number of patients 
managed appropriately in all 4 variables from 31.8% to above 60%. Creating a short audiovisual presentation we informed 
residents, hospitalists and GI attendings of the NASPGHAN guidelines and we created pre and post survey quizzes to assess 
the effectiveness of our presentation. We then created and disseminated a flowchart of summarized NASPGHAN 
recommendations for AP to be placed in physician work stations. After our interventions, 13 charts were reviewed to evaluate 
if there was improvement in the diagnosis and management of AP. 
 
Results:  After our intervention, there was improvement of adherence to AP guidelines in 3 of the 4 variables we measured. 
Antibiotic use decreased and guidelines were followed in 100% of cases. Early oral nutrition was seen in less cases after the 
intervention (93% from 95.5% prior to intervention). However, adherence was >90% . For adequate IVF rate and pain 
management, significant improvement was seen after intervention. IVF were given at 1.5-2x maintenance rate in 100% of 
cases, compared to 63% prior to intervention. Adequate pain management with appropriate escalation from acetaminophen to 
NSAIDs or opioids improved to 93% of cases, compared to 50%. Our goal of adherence in >90% of cases was achieved. 
Additionally, a secondary outcome was measured in which we evaluated whether a diagnosis of pancreatitis was correctly 
made based on meeting 2 of the 3 INSPPIRE criteria. After our intervention, diagnoses of acute pancreatitis met the correct 
criteria in 96% of cases, compared to 76% of cases prior to the intervention.  
 
Discussion:  Prior to intervention, gaps in knowledge regarding NASPGHAN recommendations on AP were identified, 
specifically regarding pain control and aggressive IV hydration. After our intervention, significant improvement was seen in 
3/4 variables of management. Correct diagnosis of AP using NASPGHAN criteria also improved. This marked improvement 
demonstrates the importance and impact that these guidelines have had in the management of AP. A PowerPlan for our medical 
record, with orders for management of AP, was prepared using NASPGHAN recommendations to improve long-term 
adherence to guidelines. This will simplify the process for physicians on admission of patients with acute pancreatitis. For our 
next cycle, we will measure the same variables and compare adherence to guidelines in cases where the PowerPlan was 
utilized. 
 
 
642     A RETROSPECTIVE ANALYSIS OF THE ROLE OF SERIAL IMAGING AND LABS IN THE MANAGEMENT 
OF PEDIATRIC CHOLEDOCHOLITHIASIS. Frances Lee1, Amy Mehollin-Ray2,3, Andrea Cruz4,5, Sara Fallon6, Robert 
Shulman1,7, David Troendle8,9, Douglas Fishman1,7  
1Pediatric gastroenterology, hepatology, and nutrition, Baylor College of Medicine, Houston, TX; 2Pediatric Radiology, Baylor 
College of Medicine, Houston, TX; 3Pediatric Radiology, Texas Children's Hospital, Houston, TX; 4Pediatric Infectious 
Diseases, Baylor College of Medicine, Houston, TX; 5Pediatric Infectious Diseases, Texas Children's Hospital, Houston, TX; 
6Pediatric Surgery, Baylor College of Medicine, Houston, TX; 7Pediatric Gastroenterology, Hepatology, and Nutrition, Texas 
Children's Hospital, Houston, TX; 8Pediatric Gastroenterology, Hepatology, and Nutrition, The University of Texas 
Southwestern Medical Center, Dallas, TX; 9Pediatric Gastroenterology, Hepatology, and Nutrition, Children's Health 
Children's Medical Center Dallas, Dallas, TX  
 
Intro:  Pediatric patients with suspected choledocholithiasis may undergo serial imaging and labs to determine the next steps in 
management. Trans-abdominal ultrasound (TUS) is commonly used but has poor sensitivity for identifying common bile duct 
stones (CBD) and there is lack data on the changes in the bile duct diameter in this population. This is the first study to 
evaluate the predictive value of serial CBD measurements and laboratory values in planning for endoscopic retrograde 
cholangiopancreatography (ERCP) and/or cholecystectomy. 
 
Methods:  A retrospective review of pediatric patients (0-18 yrs) presenting with suspected choledocholithiasis between 
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1/2011 and 6/2020 was conducted. Charts were reviewed for demographics, laboratory values and imaging data, and clinical 
outcomes. Patients were grouped by whether they underwent ERCP, and whether CBD stone was found at time of ERCP, and 
compared using Chi square test (Table 1). Changes in mean CBD size and laboratory values were compared between groups 
using multivariate analysis (Table 2). 
 
Results:  285 patients (7 months – 18 years) presented with suspected choledocholithiasis. Patients status post cholecystectomy 
were excluded from analysis. Two patients who underwent endoscopic ultrasound and intraoperative cholangiogram, 
respectively, were included. Of the remaining 285 patients, 180 (63.2%) underwent ERCP, of which 134 (74.4%) had a CBD 
stone at time of ERCP. Patients with suspected choledocholithiasis without ERCP (No ERCP Group) had higher rates of 
gallstone pancreatitis on admission (p < 0.001), MRCP (p < 0.001), were less likely to have a CBD stone visualized on imaging 
(p < 0.001), and had lower rates of adverse events (p = 0.022) (Table 1). The No ERCP Group had larger decreases in CBD 
size (p <0.001) on serial TUS and GGT, conjugated, and total bilirubin on serial labs (p = 0.002, p = 0.031, p = 0.028) (Table 
2). Patients with a CBD stone at time of ERCP were more likely to have gallstone pancreatitis at time of presentation (p = 
0.024, Table 1), and more likely to have undergone MRCP (p = 0.042). Patients with stone at time of ERCP smaller changes in 
GGT on serial labs (p = 0.045) (Table 2). 
 
Conclusion:  Patients who underwent ERCP had overall smaller variation of change in CBD size on serial TUS compared to 
those who did not undergo ERCP. The “No ERCP” and “No CBD Stone at ERCP” Groups had larger decreases in GGT, 
suggesting a favorable role in identifying patients with choledocholithiasis who require ERCP. These preliminary data suggest 
the magnitude of the decrease in CBD on serial TUS may be beneficial in eliciting which patients could forego ERCP and 
related procedures. More research is planned to evaluate whether monitoring changes in CBD size will the predictive value of  
CBD stone at time of ERCP. 
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645     TOTAL PANCREATECTOMY WITH ISLET AUTOTRANSPLANTATION REDUCES OPIOID CONSUMPTION 
AND NUTRITIONAL SUPPORT IN CHILDREN WITH DEBILITATING PANCREATITIS. Christie Heinzman3, Lindsey 
Hornung1, Colleen Lowe3, David Vitale2, Tom Lin2, Jaimie Nathan3, Maisam Abu-El-Haija2  
1Division of Biostatistics and Epidemiology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Division of 
Gastroenterology, Hepatology & Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 3Division of 
Pediatric & Thoracic Surgery, Cincinnati Children's Hospital Medical Center, Cincinnati, OH  
Background: Chronic pancreatitis (CP) imposes a substantial disease burden in children, with risks for chronic pain, opioid 
dependence, and nutritional challenges. Total pancreatectomy with islet autotransplantation (TPIAT) is a surgical treatment 
option for debilitating cases of acute recurrent pancreatitis (ARP) and CP when criteria are met. This study evaluates the 
differences between children who were selected for TPIAT at our institution versus those who continued with medical 
management and examines the nutritional support and analgesic needs outcomes in both groups. 
 
Objectives: Evaluate clinical presentations in children undergoing TPIAT evaluation. Demonstrate nutritional and pain 
medication consumption changes following TPIAT (TPIAT group) in comparison to patients who did not undergo TPIAT 
(medical group). 
 
Methods: Cross-sectional analysis of prospectively collected data from the institutional TPIAT database for 121 patients who 
were evaluated for TPIAT between August 2014- July 2020. Data were analyzed using Chi-square or Fisher’s exact tests, 
Mann-Whitney-Wilcoxon, and McNemar’s tests as appropriate. 
 
Results: Demographics including age, sex, height, weight, and BMI percentile were not significantly different between the 
TPIAT (n=69) and medical (n=52) group. Sixty-eight females (56%) and 53 males (44%) with an average age of 11.8 years 
were evaluated in the overall cohort. 
Pancreas divisum was found in 27% (n=33) of the cohort (TPIAT group 33% [23/69] vs medical group 19% [10/52]; p=0.08). 
 
Genetic risk factors were found in 75% (n=91) of the cohort (TPIAT group 72% [50/69] vs medical group 79% [41/52]; 
p=0.42). CFTR was the most common mutation in the TPIAT group (35%, 21/60) and in the medical group PRSS1 was the 
most common (39%, 20/51), but neither significantly differed between the groups. Twenty-four patients (20%) overall had 
more than one genetic risk factor but did not differ between the groups (p=0.89). 
 
In the overall cohort, median ages for 1st and 2nd attacks were 8.0 and 9.4 years, respectively, with progression to CP by 10.3 
years of age. There was a significantly higher proportion of CP in the TPIAT group (88% vs 71%, p=0.02). Median number of 
pancreatitis attacks was higher in the TPIAT group (8.5, IQR: 6.0-12.0) compared to the medical group (6.5, IQR: 3.0-10.0) 
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(p=0.07). 
 
The TPIAT group underwent a significantly greater number of endoscopic procedures compared to the medical group 
(p=0.0001). TPIAT patients also underwent a greater number of surgical procedures but was not statistically significant. 
 
Exocrine and endocrine function were not statistically significantly different between the groups. 
 
At the time of evaluation, there was a significantly different proportion of the type of pain medication use in the TPIAT group 
compared to the medical group (p=0.02). Opioid use in the TPIAT group (61%, 42/69) was significantly more common than in 
the medical group (42%, 22/52) (p=0.04). Six months following TPIAT, any pain medication use, as well as opioid-specific 
consumption, were significantly decreased from 96% to 39% (p=<0.0001) and from 61% to 9% (p=<0.0001), respectively. 
 
There were significant differences in modes of nutrition between the groups at evaluation with the TPIAT group requiring 
enteral (EN) or parenteral (TPN) supplementation in 23% of patients compared to 4% in the medical group (p=0.004). Oral 
nutrition improved following TPIAT from 77% to 86%, and TPN was weaned from 13% to 0%. Enteral supplementation 
increased from 10% to 14% following TPIAT and encompassed children who were previously TPN-dependent (p=0.02). 
 
Conclusion: Patients who progress toward TPIAT are likely to have a history of CP, higher frequency of endoscopic and 
surgical interventions, higher opioid consumption, and inability to maintain nutrition independently. Freedom from opioid 
dependence and nutritional supplementation can be achieved following TPIAT in children. 
 

 
 

PSYCHOSOCIAL 

647     WEIGHTY ISSUES- UNIQUE IMPACTS OF DISEASE TYPE ON BODY IMAGE HEALTH-RELATED 
QUALITY OF LIFE IN PEDIATRIC PATIENTS WITH IBD. Lara Westhaver1, Sharlene Rozario1, Amy Grant1, Thomas 
Walters2, Kevan Jacobson3, Jennifer deBruyn4, Hien Huynh5, Wael El-Matary6, Kevin Bax7, Mary Sherlock8, David Mack9, 
Colette Deslanders10, Jeffrey Critch11, Najma Ahmed12, Anne Griffiths2, Anthony Otley1  
1Maritime Intestinal Research Alliance (MIRA), IWK Health Centre, Halifax, NS, Canada; 2The Hospital for Sick Children, 
Toronto, ON, Canada; 3BC Children's Hospital, Vancouver, BC, Canada; 4Alberta Children's Hospital, Calgary, AB, Canada; 
5Stollery Children's Hospital, Edmonton, AB, Canada; 6University of Manitoba, Winnipeg, MB, Canada; 7Western University, 
London, ON, Canada; 8McMaster University, Hamilton, ON, Canada; 9Children's Hospital of Eastern Ontario, Ottawa, ON, 
Canada; 10Centre Hospitalier Universitaire Sainte-Justine, Montreal, QC, Canada; 11Memorial University of Newfoundland, 
St. John's, , Canada; 12Montreal Children's Hospital, Montreal, QC, Canada  
 

Objectives: Similar to many chronic diseases, inflammatory bowel disease (IBD) confers a greater risk of poor psychosocial 
outcomes, such as health-related quality of life (HRQOL). The important factors which explain the variation in HRQOL across 
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individuals, including the influence of IBD type (Crohn’s Disease (CD), Ulcerative Colitis (UC), and IBD Unclassifed (IBD-
U)), remain largely unknown. This study aimed to better understand these factors through a large pediatric IBD inception 
cohort. 
 
Methods: Data was obtained from the Canadian Children IBD Network (CIDsCaNN) inception cohort, a multi-centre, 
prospective study of children ages ≦ 17 years with IBD. Data was extracted for patients who completed at least one IMPACT-
III questionnaire. IMPACT assesses overall HRQOL and four validated domains (well-being, social and emotional functioning, 
and body image) with higher scores indicating better HRQOL. IMPACT data was assessed at baseline, 6, 12, and 18 months 
following participants first treatment. Timepoints for the completed questionnaires were established in defined “semesters”. 
This approach was developed for the purpose of this study as participants enrolled attended clinic visits at varying times, and 
HRQOL questionnaires would thus be completed within a range of dates relative to the first day of treatment. ANOVAs were 
carried out to explore differences in HRQOL across disease groups. In particular, demographics (e.g. age, gender), disease 
factors (e.g. disease activity, extraintestinal manifestations) and disease management (e.g. treatment, hospitalization, surgery) 
were explored. If significant differences were noted between groups, exploratory ANOVAs of specific questionnaire item 
scores were carried out. 
 
Results: 318 IBD participants with diagnoses of CD (N=224), UC (N=77) and IBD-U (N=17) completed an IMPACT 
assessment at baseline. The IBD cohorts mean age was 12.88 ± 2.93 yrs, and gender distribution saw 5% more males than 
females (male=183, 55%). There were no significant differences in physician global assessment between the disease groups at 
baseline. Using established disease activity scores there was a significantly greater proportion of CD (61%) patients with active 
disease at baseline than those in the UC (27%, p = .04) or IBD-U (11%, p = .03) patient groups. Despite disease activity 
differences, there were no significant differences in overall HRQOL scores at baseline, or at 6, 12 or 18 month follow ups 
between disease groups. However, there was a significant difference in baseline body image domain scores, with CD patients 
reporting significantly lower scores (p = .04), than the UC group only (see Table 1). Within the body image domain, comprised 
of 4 items, participants with CD gave lower scores (53.1±26.0) to the item “How do you feel about your weight?” than the UC 
patients (62.7±25.5) (p=.02). The other three body image items showed no difference between groups. CD patients also had 
significantly lower average and z-score weights (z=-.66) than the UC group (z=.04) at baseline (p< .05). When looking at 
patients with steroid use in the last 6 months, CD patients using steroids had a significantly lower total IMPACT score (71.4± 
12.5) than those without steroid use (73.5±10.6) (p<.05) . This difference in total IMPACT scores was also seen in the UC 
group between those who were using steroids (71.7 ± 11.3) and those who were not (74.7±10.2) (p=.02). This difference was 
not noted at 12 and 18 months. Similar effects of other treatments such as 5-ASA, EEN and TNF biologics on HRQOL scores 
were not seen at 6,12, or 18 months. Gender, age, hospitalization or surgery within the past 6 months did not explain significant 
variations between HRQOL scores between disease groups at any timepoint studied. 
 
Conclusion: In this large inception cohort, there were no significant differences in total HRQOL scores across the 3 IBD 
disease types, or as a function of age or gender. However, when assessing the body image domain, CD patients report lower 
HRQOL scores than UC patients. Notably, CD patients report not feeling as good about their weight as their IBD peers. Early 
identification of body image alterations in pediatric IBD patients may allow for interventions such as psychological and 
nutritional counselling to improve patient outcomes. 

 
Table 1. Mean baseline total and domain IMPACT-III scores. 
 
 
648     RAPID CLINIC DEVELOPMENT IN PEDIATRIC PSYCHOLOGY SERVICES IN OUTPATIENT PEDIATRIC 
GASTROENTEROLOGY. Joel Winnick1,4, Dean Focht2,3, Kritika Sukumar2, Benjamin Kuhn2,3, Ryan Muldowney4, Sean 
O'Dell5  
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1Psychiatry, Geisinger Commonwealth School of Medicine, Scranton, PA; 2Geisinger Commonwealth School of Medicine, 
Scranton, PA; 3Pediatric Gastroenterology, Geisinger Medical Center, Danville, PA; 4Psychiatry, Geisinger Medical Center, 
Danville, PA; 5Department of Population Health Sciences, Geisinger Health, Danville, PA  
 
This project focused on rapid clinic development over the course of four months to offer evidence-based treatment within a 
biopsychosocial framework following the integration of pediatric psychology services into an outpatient pediatric 
gastroenterology clinic. Strategies typically practiced in integrated behavioral health (IBH) such as warm handoffs (WHOs), 
curbside consultations, attending team meetings, and same-day care were implemented. A retrospective descriptive data 
analysis using electronic health record data was employed. Out of 200 referrals, 137 patients received an in-person WHO. 
There was a 47% completion rate for follow-up billed services. The top two referral presentations were encopresis (36%) and 
abdominal pain (34%), and represented 36% and 40% of billed services, respectively. Average number of billed sessions was 
3.2 (SD = 3.2) with 44% of patients attending a single session and 81% engaging in therapy for 1-3 months indicating a short-
term model of care. Most patients who received billed services identified as non-Hispanic white (97%) and had commercial or 
private insurance as their primary insurer. Completion rates for billed services, types of referrals, and observation of a short-
term model of care were comparable with established embedded pediatric psychology services in pediatric gastroenterology 
clinics within the literature which employed a gradual approach to integration. The implementation of WHOs and a short-term 
problem focused approach in pediatric specialty clinics may represent strategies allowing families to more easily benefit from 
pediatric psychology services, especially in our most vulnerable populations. 
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649     FREQUENCY OF PSYCHOSOCIAL RISK ASSESSMENT AND REFERRAL FOR PSYCHOLOGICAL SUPPORT 
IN CHILDREN WITH FUNCTIONAL ABDOMINAL PAIN DISORDERS. Jasmine Pendergrass1,2, Robert Shulman1,2,3, 
John Hollier1,2  
1Pediatrics, Baylor College of Medicine, Houston, TX; 2Pediatrics, Texas Children's Hospital, Houston, TX; 3USDA 
Agricultural Research Service, Washington,  
 
Background:  Functional abdominal pain disorders (FAPDs) are highly prevalent in pediatric patients worldwide. Children 
with FAPDs experience more psychosocial distress like anxiety and depression and lower health-related quality of life than 
their healthy peers. Clinical guidelines for childhood FAPDs recommend addressing “psychologic factors in the diagnostic 
evaluation and management” of affected children. However, the frequency of psychosocial risk assessment and referrals for 
psychological support are unclear. 
 
Purpose:  This study aimed to: (1) Determine the frequency with which pediatric patients with FAPDs receive psychosocial 
risk assessment during office visits and (2) Calculate the frequency of referral for psychological support. 
 
Methods:  Pediatric patients with a clinical diagnosis of FAPD that later was confirmed by validated abdominal pain and 
stooling diary when they entered a clinical trial were included. Electronic medical records were reviewed for the six months 
prior to clinical trial enrollment. Documented psychosocial risk assessments and psychological support referrals were 
identified. Complete psychosocial assessment was defined as performance of either the complete HEADSS (home, education, 
activities, drugs/alcohol, sexuality, suicidality/homicidality) or SCARED (Screen for Child Anxiety Related Disorder) 
instruments. Partial assessment was defined as performance of at least one domain from either the HEADSS or SCARED 
instruments during an office visit. Psychological support referral was defined as any psychological or psychiatric service 
referral within one year of FAPD diagnosis. 
 
Results:  Out of 109 patients with FAPDs diagnosed clinically as outpatients and confirmed by diary, only 2 (1.8%) received a 
documented complete psychosocial assessment. 87 out of 109 (79.8%) of patients received a partial psychosocial risk 
assessment during an outpatient office visit. The most commonly reported questions from the partial assessment group 
concerned the child’s home life (42.2%), education/school (44.0%), and activities (30.9%). Anxiety and depression were 
addressed in 20.1% and 21.1% of patients, respectively. Among children who received either a partial or complete 
psychosocial assessment (89 of 109, 81.6%), five (5.6%) were referred for psychological support. An additional five (5.6%) 
received recommendations for psychological support but no formal referral was documented. 
 
Conclusion:  Children with FAPDs infrequently receive complete psychosocial risk assessment. Anxiety and depression are 
addressed infrequently. Few children are referred for psychological support. Despite the recommendation to address 
psychologic factors in FAPDs, our results suggest more needs to be done to implement current recommendations regarding 
psychosocial risk assessment and management in children with FAPDs. 
 
 
650     GROUP INTERVENTION FOR PEDIATRIC PATIENTS WITH FUNCTIONAL CONSTIPATION: 
TELEHEALTH AS AN OPPORTUNITY FOR INCREASED ACCESS AND ENGAGEMENT. Jacquelyn Miller1,2, Lauren 
Fussner1,2, Kari Baber1,2, Kimberly Wesley3, Jennifer Webster2, Kelly Rodriguez1,2  
1Department of Child & Adolescent Psychiatry and Behavioral Sciences, The Children's Hospital of Philadelphia, 
Philadelphia, PA; 2Division of Gastroenterology, Hepatology & Nutrition, The Children's Hospital of Philadelphia, 
Philadelphia, PA; 3Centra Medical Group, Lynchburg, VA  
 
Background: Behavioral interventions for functional constipation (FC) are demonstrated to improve success rates and soiling 
frequency relative to medical treatment alone. Group treatments serving multiple patient-families (PFs) enhance social support 
and access to behavioral interventions. Intervention for Soiling, fecal Incontinence, and reToileting (I-SIT) is a group treatment 
for patients diagnosed with FC, with or without fecal incontinence, and their caregivers, implemented at Children’s Hospital of 
Philadelphia. Sessions are facilitated by licensed psychologists and billed as health and behavior group intervention. 
Satisfaction with the I-SIT program is extremely high (100% of PFs would highly recommend I-SIT to another family) but 
enrollment has been consistently lower than capacity. Low enrollment has been attributed to logistical barriers (scheduling, 
distance). Given staffing requirements for in-person I-SIT, low enrollment results in patient:staff ratios that limit access to 
behavioral interventions. To address enrollment barriers, I-SIT was adapted to a virtual telehealth platform which was able to 
be implemented during the COVID-19 pandemic. The goal of this quality improvement (QI) project was to increase enrollment 
to I-SIT by adapting to a telehealth platform while maintaining high PF satisfaction.  
 
Method: Gastroenterologists referred patients (ages 5-10) to GI Psychologists for assessment and eligible patients were 
referred to I-SIT. All enrolled patients had a diagnosis of FC (with or without fecal incontinence). Exclusion criteria included 
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need for individualized intervention due to psychiatric or developmental comorbidity or use of interpreter. Nine families 
participated in I-SIT across three cohorts during FY2017-2018. In person I-SIT was delivered by two psychologists across 4 
weekly, 1 hour sessions with separate child and caregiver groups. Eleven families participated in virtual I-SIT across three 
cohorts during FY2020-2021. Virtual I-SIT was delivered by one psychologist via family sessions (child and caregiver 
together). Virtual I-SIT Cohorts 1 and 2 were delivered using the same schedule as in person I-SIT. Virtual I-SIT Cohort 3 was 
delivered across 3 biweekly, 90 minute sessions due to provider schedule, with caregiver only portions of each session in 
response to Cohorts 1 and 2 feedback. Content was identical across delivery platforms and included FC education, goal-setting, 
behavioral strategies for medication adherence and structured toilet sitting, collaborating with schools, and coping with social 
concerns. Following completion of I-SIT and virtual I-SIT, caregivers completed a 7-item satisfaction survey including 
quantitative and qualitative items. Completers of virtual I-SIT completed an additional 5 item telehealth survey regarding 
session duration, frequency, and format to inform QI efforts.  
 
Results: Primary outcome of enrollment increased with virtual I-SIT (11 telehealth patients in 3 cohorts compared to 9 in-
person patients in 3 cohorts). Given decreased staffing requirements for telehealth format and increased enrollment, access to 
behavioral interventions for FC is improved with virtual I-SIT (3.67 telehealth patients per psychologist; 1.5 in-person patients 
per psychologist). Engagement is also improved with virtual I-SIT (81% virtual group completers; 67% in person group 
completers). Acceptability of virtual I-SIT was also high for group completers (1 PF prefers in-person; 4 PFs prefer virtual; 4 
PFs unsure). Our balancing metric of patient satisfaction did show signs of decreased satisfaction with Cohort 3 of virtual I-
SIT. All group completers from in-person Cohorts 1-3 and virtual Cohorts 1 and 2 would "highly recommend” I-SIT or virtual 
I-SIT while two PFs in virtual Cohort 3 indicated they would recommend virtual I-SIT and one reported feeling neutral. 
Duration, frequency, and number of sessions differed for virtual Cohort 3, and one PF was enrolled after brief screening rather 
than full assessment. Cohort 3 feedback indicated preference for former duration and number of sessions (60 minutes or less, 
4+ sessions) which may explain the decline in satisfaction.  
 
Conclusion: Enrollment to a group intervention and access to behavioral interventions for pediatric patients with FC and their 
families was increased with conversion to a telehealth format while maintaining satisfaction and increasing engagement. 
Family feedback suggests telehealth group format should include caregiver-only portions and shorter group sessions. To 
continue our quality improvement effort to increase enrollment, our next intervention will focus on improved advertising and 
consideration of primary care referrals. Future directions also include inclusion of FC outcome measures and digital adaptation 
of educational materials (e.g., videos, mobile phone applications). 
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652     THRESHOLD FOR UNDERGOING CELIAC DISEASE DIAGNOSIS IN PEDIATRIC TYPE 1 DIABETES 
MELLITUS PATIENTS. Laurel Wood, Meghan Landry, Ritu Verma  
Pediatrics, University of Chicago Division of the Biological Sciences, Chicago, IL  
 
Background:  The purpose of this study is to better understand the diagnosis process of CD in pediatric T1DM patients. In the 
U.S., one in 250 children will develop type 1 diabetes mellitus (T1DM) in their lifetime, and one in 100 children in the U.S. 
will develop celiac disease (CD) in their lifetime. People with T1DM are at increased risk for CD, and the prevalence of CD in 
people with T1DM has been reported to be five to seven times greater than the general population. 
 
Recommendations for screening T1DM patients for CD vary, and include immediately after T1DM diagnosis, at the first sign 
of CD symptoms, and repeating screening every two to five years (7, 9-12). 
Recent studies have shown that T1DM and CD have a pathogenic overlap with an increase in prevalence. It is necessary to 
create a better understanding of CD diagnosis in pediatric T1DM in order to best manage these two conditions for which 
treatments are lifestyle dependent. 
 
Methods:  IRB-approved chart review was conducted on individuals <21 years with T1DM who had been diagnosed with CD 
and received care at UChicago. Medical charts were reviewed for manner of diagnosis, severity of disease, serologic test 
results, and patient demographics. In order to account for varying lab ranges, all serologic test results were converted to 
fraction over normal. Data were analyzed using Mann-Whitney U tests, Spearman Correlation, and Chi Square tests in SPSS 
with 95% confidence intervals. 
 
Results:  Chart review found 63 patients diagnosed with T1DM and CD. The population was 52% female. Patient racial 
identity was 86% white, 5% Asian, 3% African American or Black, and 6% unknown. Additionally, 5% identified as Hispanic 
or Latino. T1DM patients were screened for CD for the first time a median of 2.29 years after T1DM diagnosis. Seven out of  
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63 patients had a negative serologic screening a median of 4.23 years (range [1.40, 7.25] years) before their first positive 
screening. CD diagnoses included serology alone (16), duodenal biopsy and serology (39), potential celiac disease after 
positive serology and negative duodenal biopsy (3), and unknown (5). Median time between T1DM and CD diagnosis was 2.94 
years, and one patient was diagnosed with CD 7.00 years before T1DM. Time between T1DM diagnosis and CD diagnosis had 
no significant effect on the severity of duodenal mucosal damage (rho=-0.29, p=0.875). Patients diagnosed by serology alone 
did not have significantly more elevated labs than those diagnosed by duodenal biopsy and serology (TTG IgA U=85, p=0.668, 
DGP IgA U=7, p=0.076, DGP IgG U=16, p=0.438). Of the 39 duodenal biopsies taken, two were Marsh 0, three were Marsh 1, 
27 were Marsh 3, and seven were labeled as “consistent with celiac disease.” Duodenal biopsies that showed low Marsh scores 
of zero or one (n=5) had significantly lower TTG IgA (p<0.0080) and EMA (p<0.00) than patients with Marsh three scores. 
They did not have statistically significantly lower DGP IgA (p=0.077) or DGP IgG (p=0.10). 
 
Conclusion: Our study further highlights the importance of screening for CD in those with T1DM and, importantly, 
confirming the diagnosis with endoscopy prior to recommending a gluten free diet to patients. The necessity of regular 
screening for CD in children with T1DM is demonstrated by the seven patients whose initial negative CD screening became 
positive up to 7.25 years after their first negative screening. However, longer time between T1DM and CD diagnosis did not 
indicate worse damage to the duodenal mucosa. TTG IgA is a well-accepted screening lab with a previously reported 
sensitivity of 93 to 96.4%. However, because it is not perfectly sensitive or specific, it is recommended to obtain biopsies prior 
to asking patients to adhere to a strict gluten free diet. It remains unclear if CD labs can predict the degree of disease observed 
histologically in children. Our study demonstrated that high levels of TTG IgA and EMA were associated with the degree of 
inflammation on duodenal biopsies. High DGP IgA and DGP IgG were not significantly associated with higher Marsh scores 
from biopsies, and thus may not be best indicators of damage to duodenal mucosa in T1DM patients. This chart review was 
limited in that many patients obtained follow-up CD labs and care at outside institutions that were not visible in our EMR. 
Further studies with larger samples, especially including T1DM patients with Marsh scores less than three and elevated CD 
serology, are indicated to better understand the utility of CD antibodies in predicting severity of disease in children. 
 
 
653     CURRENT KNOWLEDGE, ATTITUDE, AND PRACTICES OF PEDIATRIC GASTROENTEROLOGISTS IN 
THE MANAGEMENT OF CELIAC DISEASE - A GLOBAL SURVEY. Hamza Khan1,2, Sanjay Kumar3,4, Hernando Lyons3,4  
1Pediatrics, Ascension St John Hospital, Detroit, MI; 2Pediatric Gastroenterology, Medical University of South Carolina, 
Charleston, SC; 3Pediatric Gastroenterology, Ascension St John Hospital, Detroit, MI; 4Wayne State University School of 
Medicine, Detroit, MI  
 
Introduction: Celiac Disease (CD) is an autoimmune disorder that affects 1% of the world’s population and is characterized 
by an autoimmune-mediated reaction to gluten in genetically predisposed individuals. It is important for physicians to stay up-
to-date and practice based upon these latest guidelines. 
 
Objectives: 1) To assess the current knowledge, attitude, and practices of pediatric gastroenterologists (GI) in the management 
of CD; 2) To assess how these responses compare to the current Evidence-Informed Expert Best Practice Guidelines 
(EIEBPG). 
 
Methods: This is a cross-sectional survey-based study of members of the North American Society of Pediatric 
Gastroenterology, Hepatology, and Nutrition (NASPGHAN). An email was sent to the pediatric GI bulletin board listserv 
(n=2400), to complete SurveyMonkey® electronic survey consisting of 22 questions based upon the evidence-informed expert 
best practice guidelines. The survey responses were collated over 2 months and 2 separate reminders were sent. Data was 
downloaded from SurveyMonkey® and descriptive statistics were calculated using SPSS. v. 26.0 
 
Results: A total of 8.3% (198/2400) responders completed the survey of which 53.5% (106/198) were females. North 
American responders were 80.8% (160/198), followed by 7.5% (15/198) European (EU) responder, and 71.2% of responders 
practice in University settings. Hepatitis B virus immunization (HBI) screening at the time of diagnosis (ATD) and follow-up 
(FU) was always done by only 46 (23.2%) and 65 (32.8%) responders, respectively. For patients with negative serology but at 
risk for celiac disease, Human Leukocyte Antigen (HLA) typing was utilized by 11 (5.6%) responders on all visits. Comparing 
respondents from NA and EU on the majority of visits, 141/160 (88.1%), 59/160 (36.9%), and 153/160 (95.6%) respondents 
from NA screened for Vitamin D, HBI, and had access to dietician ATD, respectively, compared to 7/15 (46.7%), 2/15 
(13.3%), and 9/15 (60%) EU respondents, respectively. 
 
Conclusion: Overall most study responders are adhering to clinical guidelines. Our study found that the responders were under 
screening for HBI status, under-utilizing HLA typing for patients with negative serology. EU physicians were under screening 
patients for Vitamin D and the majority of the EU patients did not have access to dieticians on all of their visits. 
 

JPGN 73, Supplement 1, November 2021 S478

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 

JPGN 73, Supplement 1, November 2021 S479

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



 
 
655     DEAMIDATED GLIADIN PEPTIDE ANTIBODY UTILITY IN DIAGNOSING CELIAC DISEASE IN 
CHILDREN YOUNGER THAN 3 YEARS-OLD. Madison Hill2, Runa Watkins1, Elaine Leonard Puppa1, Jaylyn Waddell1, 
Samra Blanchard1, Howard Kader1  
1Pediatrics, University of Maryland School of Medicine, Baltimore, MD; 2University of Maryland School of Medicine, 
Baltimore, MD  
 
Objective:  Tissue transglutaminase (tTG) IgA antibody is the most established serological test when screening for Celiac 
disease but in certain populations the tTG-IgA reportedly lacks sensitivity. Celiac experts as per both the 2013 ACG Guidelines 
and a 2016 NASPGHAN Position Paper recommend the additional use of deamidated gliadin peptide (DGP) IgG antibody in 
conjunction with the tTG-IgA for children younger than 3 years-old. The goal of this study was to evaluate the utility of both 
DGP-IgA and DGP-IgG serum tests in children younger than 3 years-old when initially screening children for Celiac disease. 
 
Methods:  This was a retrospective chart review of children younger than 3 years-old treated at our Celiac Center from 2000-
2018 who were not IgA deficient and had DGP and/or tTG serologies obtained along with duodenal biopsies in their initial 
diagnostic evaluation. We determined each serological test’s sensitivity, specificity, positive predictive value (PPV) and 
negative predictive value (NPV) compared to the histopathology Marsh score to determine the significance including the DGP-
IgG and DGP-IgA test alone or in combination with tTG-IgA in this age group. 
 
Results:  Review of 478 pediatric patients identified 52 patients who were younger than 3-years old and were seen between 
2012-2018. Forty-three patients met inclusion criteria. 9 patients were excluded because no EGD with duodenal biopsies was 
performed. The sensitivity, specificity, PPV and NPV are presented in Table 1. In this cohort, DGP-IgA out performed DGP-
IgG with markedly better Positive Predictive Value (91.7% vs 77.8%) and Specificity (83.3% vs 60%). When DGP serology 
was examined in combination with tTG-IgA, the PPV for DGP-IgA + tTG-IgA was 90.9% vs DGP-IgG + tTG-IgA of 87.5% 
and the sensitivity was also better 83.3% vs 77.8%, respectively. tTG-IgA had a good sensitivity 85.2% and PPV 88.5%. Only 
1 patient would not have been diagnosed if tTG-IgA serology was solely performed as that patient was tTG-IgA negative but 
DGP-IgA positive. Two patients were DGP-IgG negative and tTG-IgA positive and had positive biopsies for CD. Four patients 
were DGP-IgA negative and tTG-IgA positive: 3 with confirmed CD by biopsy and 1 was false positive. 
 
Conclusion:  In isolation, DGP-IgA provides a high PPV and specificity for Celiac disease in children younger than 3 years-
old, whereas DGP-IgG had a much lower PPV and a low sensitivity and specificity in this age group. When used alone or in 
conjunction with tTG-IgA, the DGP-IgA serology test results in a high PPV of 91.7% and 90.9%, respectively. The DGP-IgG 
improved when combined with tTG-IgA because of the influence of tTG-IgA. Based on these results, we recommend that 
clinicians obtain both the DGP-IgA and tTG-IgA serologies when screening children younger than 3 years-old for Celiac 
disease. 
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Table 1 

  Sensitivity Specificity Positive Predictive 
Value 

Negative Predictive 
Value χ2 

tTG-IgA 85.2% 72.7% 88.5% 66.7% χ2 (1,38) =12.13, 
p<0.0001 

tTG-IgG 75.0% 83.3% 85.7% 71.4% χ2 (1,14) = 4.66, p<0.03 
DGP-IgG 58.3% 60.0% 77.8% 37.5% χ2 (1,17) = 0.47, p<0.49 
DGP-IgA 64.7% 83.3% 91.7% 45.5% χ2 (1,23) = 4.1, p<0.043 

DGP-IgA + tTG-
IgA 83.3% 80.0% 90.9% 65.7% χ2 (1,17) = 6.19, p<0.01 

DGP-IgG + tTG-
IgA 77.8% 75.0% 87.5% 60.0% χ2 (1,13) = 3.25, p<0.07 

 
Table 2 

Clinical Characteristics   
Total Study Participants 43 

< 12 months old 7 (16.3%): 5 female (71%), 2 male (29%) 
12-23 months old 14 (32.6%): 8 female (57%), 6 male (43%) 
24-35 months old 22 (51.1%): 13 female (59%), 9 male (41%) 

Race/Ethnicity   
White 37 (86.1%) 

Non-White 5 (11.6%) 
Unspecified 1 (0.02%) 

Gender   
Male 17 (39.5%) 

Female 26 (60.5%) 
    

Marsh Score   
Marsh 0 8 (18.6%) 
Marsh 1 2 (4.6%) 
Marsh 2 0 

Marsh 3A 9 (20.9%) 
Marsh 3B 5 (11.6%) 
Marsh 3C 13 (30.2%) 

Marsh 3 unspecified 6 (14.0%) 
 

658     GLP-2 ANALOG TEDUGLUTIDE IMPROVES STOOL CONSISTENCY: POST HOC ANALYSIS OF 
PEDIATRIC SBS-IF CLINICAL TRIALS. Amanda Fifi1, Bram Raphael2, Brian Terreri2, Bertina Jones2, Susan Lesser2, 
Sharif Uddin2, Stuart Kaufman3  
1Division of Pediatric Gastroenterology, Hepatology & Nutrition, University of Miami School of Medicine, Miami, FL; 
2Takeda Pharmaceuticals USA Inc, Deerfield, IL; 3Transplant Institute, MedStar Georgetown University Hospital, Washington,  
 
Introduction:  Teduglutide, a potent glucagon-like peptide-2 (GLP-2) receptor analog, has demonstrated efficacy in reducing 
parenteral support (PS) dependence among children and adults with short bowel syndrome with intestinal failure (SBS-IF) in 
phase 3, randomized, double-blind treatment or standard of care (SOC) trials.1-5 Patients with SBS-IF often experience severe 
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diarrhea with the potential to impair health and quality of life. This post hoc analysis evaluated teduglutide-related changes in 
stool characteristics in pediatric patients with SBS-IF. 
 
Methods:  In this post hoc analysis, data were extracted and pooled (where available) from 2 separate pediatric (aged 1–17 
years) phase 3 clinical trials. Patients were randomized to double-blind teduglutide dose groups or nonblinded SOC, with 
teduglutide treatment being 0.0125, 0.025, 0.05 mg/kg body weight once daily for 12 weeks (NCT019520801), or 0.025, 0.05 
mg/kg once daily for 24 weeks (NCT02682382). Assessments included patient-reported outcomes of Bristol Stool Form Scale 
(BSFS) using a 7-point scale (1 = “hard lumps” to 7 = “watery”).6,7 Mean (SD) and n (%) are presented. We analyzed the 
change from baseline at 12 and 24 weeks with available data and made no inferences for missing data. Paired t-test was used to 
evaluate within-patient level changes from baseline to follow-up visits. 
 
Results:  A total of 101 patients with SBS-IF (32% female) were included with a mean age of 5.3 (1.0–17.0) years. 
Enterostomy was present in 13 (15%) and 3 (21%) of patients in the teduglutide and SOC groups, respectively. The mean (SD) 
baseline BSFS score was 6.6 (0.58) and 6.9 (0.18) for teduglutide (n=43) and SOC groups (n=8), respectively. Mean change 
from baseline in BSFS was -1.2 (1.47) in teduglutide patients (n=33) at week 12 and -1.0 (1.5) in teduglutide patients (n=31) at 
week 24 (both P<0.05). Baseline daily mean (SD) frequency was 3.5 (2.11) for teduglutide groups (n=40) and 5.1 bowel 
movements/day (1.88) for SOC groups (n=6). Baseline mean (SD) ostomy output was 35.9 (33.47) and 68.3 (30.14) ml/kg/day 
for teduglutide (n=12) and SOC groups (n=3). No significant changes from baseline were detected in stool frequency and 
ostomy output. 
 
Conclusion:  Teduglutide improved stool consistency among pediatric patients with SBS-IF, a finding consistent with the 
mechanism of action of GLP-2 receptor analogs in promoting intestinal absorption. Stool frequency did not fall significantly, 
presumably related to patients’ increasing enteral intake while weaning PS on teduglutide. Further research is needed regarding 
the impact of patient-level factors on stool characteristics when using teduglutide. 
 
References: 
1. Carter BA, et al. J Pediatr 2017;181:102–11. 
2. Kocoshis SA, et al. JPEN J Parenter Enteral Nutr 2020;44:621–31. 
3. Jeppesen PB, et al. Gastroenterology 2012;143:1473–81. 
4. Schwartz LK, et al. Clin Transl Gastroenterol 2016;e142. 
5. Seidner DL, et al. Nutr Clin Prac 2018;33:520–7. 
6. O’Donnell LJD, et al. BMJ 1990;300:439–40. 
7. Koppen IJN, et al. J Pediatr 2016;177:44–8.e1. 
 
 
665     SINGLE-CENTER EXPERIENCE WITH TEDUGLUTIDE IN PEDIATRIC PATIENTS WITH SHORT BOWEL 
SYNDROME ASSOCIATED INTESTINAL FAILURE. Sivan Kinberg1, Christine Haro1, Elizabeth Breza1, Eunie Park1, 
Elizabeth Berg1, Erica Fallon2  
1Pediatric Gastroenterology, Hepatology and Nutrition, Columbia University Irving Medical Center, New York, NY; 2Pediatric 
Surgery, Columbia University Irving Medical Center, New York, NY  
 
Introduction: Intestinal failure (IF) is a chronic illness characterized by long-term dependence on parenteral support (PS) for 
nutrition and growth. The intestinal hormone, glucagon-like peptide 2 (GLP-2), induces mucosal proliferation, increases 
absorption, decreases gastric secretion, and slows transit time. Patients with short bowel syndrome (SBS) can lose GLP-2’s 
intestinotrophic effects. Teduglutide is a recombinant GLP-2 analog approved by the FDA in 2019 for pediatric patients with 
SBS-associated IF (SBS-IF). A small body of literature describes GLP-2 use in this population. We present our single-center 
experience with teduglutide in pediatric patients with SBS-IF. 
 
Methods: We retrospectively analyzed outcomes in patients with SBS-IF treated with teduglutide since FDA approval. 
Primary end-point was autonomy from PS, defined as parenteral nutrition (PN) or intravenous fluids (IVF). Secondary end-
points included reduction in PS volume, days, and hours. 
 
Results: Eight patients (50% male) were treated with teduglutide, with median age 5 years (range 1-16 years). The most 
common etiology of SBS-IF was necrotizing enterocolitis (63%) followed by gastroschisis (25%). One patient had a 
jejunostomy and 7 patients had colon in continuity. The median duration of treatment was 10 months (range 3-18 months). PS  
requirement decreased by 1 or more days in two patients. One patient fully transitioned from PN to IVF after 12 months. Six 
patients (75%) received lower PS volume with a median reduction of 1.8 liters/week (range 0-2.4 L/week). One patient 
received PS for fewer hours per day. No patients achieved enteral autonomy. The most common side effects included 
abdominal discomfort and distention, which self-resolved or resolved with lower teduglutide dose. Three patients developed 
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hypokalemia requiring potassium supplementation. Two patients required teduglutide discontinuation, one due to chronic 
pancreatitis and the other to severe electrolyte abnormalities. 
 
Conclusion: Our preliminary experience with teduglutide in children with SBS-IF demonstrates successful partial weaning 
from PS. Chronic pancreatitis and severe electrolyte abnormalities, including hypokalemia, leading to discontinuation of 
teduglutide have not been previously reported in pediatric patients. Close monitoring of electrolytes, pancreaticobiliary 
function and micronutrients is needed while on teduglutide. Further multicenter data will determine long-term efficacy and 
safety of teduglutide in children with SBS-IF. 
 
 
668     ANALYSIS OF TRANSITION FROM INTRAVENOUS IRON SUCROSE TO FERRIC CARBOXYMALTOSE 
INFUSIONS IN PEDIATRIC INTESTINAL FAILURE PATIENTS. Tanyaporn Kaenkumchorn, Beatrice Rosete, Kristen 
Carlin, Shiho Fukasawa, Simon Horslen, Danielle Wendel  
Seattle Children's Hospital, Seattle, WA  
 
Background Pediatric intestinal failure (IF) is defined as a reduction in structural or functional intestine required for adequate 
nutrient absorption necessary for growth and development. These patients are dependent on parenteral nutrition (PN). Patients 
with IF require additional iron supplementation, as iron is not provided in PN in North America. They are prone to anemia due 
to increased rate of blood loss due to small intestinal bacterial overgrowth and ulcers. Our institution’s Intestinal Rehabilitation 
Program recently transitioned from using intravenous iron sucrose (IS) to intravenous ferric carboxymaltose (FCM) in this 
patient population. Currently, there are no longitudinal studies guiding the use of IS or FCM in pediatric IF. In addition, there 
are no studies directly comparing the use of IS to FCM in pediatric patients, particularly in patients requiring ongoing iron 
supplementation. Optimized infusion dosing and frequency could improve iron stores, central line infection rates, overall cost, 
and quality of life for this chronic disease state population. The purpose of this study was to compare the use of iron sucrose to 
FCM in pediatric IF patients. Our aim was to assess the frequency and dosing of iron required for both formulations, impact on 
iron deficiency anemia, rates of central line associated blood stream infections, and adverse effects between groups. 
 
Methods:  This was a single-center observational cohort study. Patients were eligible for inclusion in the study if they were 
ages 0-21 years, on intravenous iron therapy, had intestinal failure, and were followed in the Intestinal Rehabilitation Program 
at Seattle Children’s Hospital. Patient data was collected through the electronic medical record. Retrospective data was 
obtained for 12 months on iron sucrose and, starting at time of iron formulation transition in July 2019, prospectively for 12 
months on ferric carboxymaltose. The following data was collected: demographic, iron formulation and dosing, and laboratory 
tests [basic metabolic panel, aspartate aminotransferase, alanine aminotransferase, conjugated bilirubin, gamma-glutamyl 
transferase, alkaline phosphatase, complete blood count, iron panel, fecal occult blood test, ferritin, vitamin B12, 
methylmalonic acid levels], blood cultures, transfusions, bleeding or thrombosis history, adverse effects, infusion reactions, 
hypophosphatemia, and additional enteral iron supplementation. 
 
Results:  Twenty-three patients were included in this study. Of the 23, 16 received IS and later switched to FCM, 5 received 
only IS, and 2 received only FCM. The median age for the patients when they received IS was 3.2 years and 5.3 years when the 
received FCM. Over 80% were diagnosed with short gut syndrome. Increases over time did not differ between IS and FCM for 
any of the iron or growth metrics. No differences were seen in any of the iron or growth metrics observed. Total Iron Binding 
did significantly increase by 0.11 for each day for both IS and FCM (p=0.03). No other significant changes over time in each 
metric were seen. The median number of infusions was 15 (interquartile range (IQR)=13-26) in those receiving IS and 2 for 
those receiving FCM (IQR=1-2). Doses per infusion per Kg were higher in those receiving FCM (Median=14.5) compared to 
those who received IS (Median=1.5). Twelve patients had at least 2 FCM infusions. The mean time between infusions was 
263.8 days (SD=98.3 days). Hypophosphatemia was noted in 2/18 patients on FCM, and 4/16 patients on IS. The median 
number of single organism positive blood cultures was 0 (IQR=0-1) in both groups but ranged from 0 to 3 in the IS group and 
from 0 to 2 in the FCM group 
 
Conclusion FCM was as effective in treating IDA as IS, with significantly decreased iron infusions. Hypophosphatemia was 
noted in both groups. 
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669*     THE CHANGES IN HELICOBACTER PYLORI ANTIBIOTIC SUSCEPTIBILITIES AND RESISTANCE 
PATTERNS. Jamie Lee1, Bushra Ali2, Mohammad El-Baba1, Kristen Cares1, Ronald Thomas3  
1Pediatric Gastroenterology, Children's Hospital of Michigan, Detroit, MI; 2Pediatrics, Children's Hospital of Michigan, 
Detroit, MI; 3Statistics, Children's Hospital of Michigan, Detroit, MI  
 
Background:   H. pylori is a gram negative bacterium that causes chronic gastritis, peptic ulcer disease and gastric cancer. It is 
one of the world’s most common chronic infections affecting approximately 50% of the world, particularly in developing 
nations (1). The prevalence of H. pylori varies by geographical location, ethnic background, socioeconomic conditions, and 
age. Roughly 30-50% of infections are acquired during childhood. This higher rate of infection is in developing countries and 
it’s highly associated with socioeconomic status, living conditions and intrafamilial transmission (1). Typical treatment  
regimens for H. pylori include a combination of a proton pump inhibitor (PPI) and two antibiotics. Most commonly used 
antibiotics are amoxicillin and clarithromycin or amoxicillin and metronidazole (12). As with many antibiotics, there has been 
an alarming rise in resistance to these regimens. Increasing antibiotic resistance to H. pylori has been linked to previous 
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treatment regimens, geographic areas and different ethnicities (14). 
 
Methods:  This is an IRB-approved, single center, retrospective chart review of 508 patients over the span of fourteen years 
with confirmed H. pylori infection by endoscopically obtained cultures. We excluded 33 patients who had missing antibiotic 
susceptibilities. Demographic information including age, gender, ethnicity, and zip code were collected. We also collected 
clinical presentations, diagnostic testing, antibiotic susceptibilities (MIC), as well as previous treatment regimens prior to and 
after obtaining the susceptibilities. Amoxicillin, Clarithromycin, Tetracycline, and Metronidazole were the antibiotics that were 
most frequently used in treating H. pylori infections, and the susceptibilities and resistance of these drugs were therefore 
investigated in our study. Patients with confirmed positive H. pylori cultures with corresponding susceptibilities were selected 
for this study. 
 
Results:  To examine proportional differences in the data, we employed the Fisher's Exact Test and Pearson Chi Square Test. 
To examine the mean difference, we used the Independence Samples T Test. Of the 475 patients, 42.7% were African 
American, 33.7% were Middle Eastern, and 10.7% were white. Hispanic, Asian, and unknown ethnicities represented only 
12.9% of this study. Patients were between 1 to 20 years of age. Most patients within all ethnicities did not demonstrate 
resistance to Amoxicillin. 43.4% of Middle Eastern patients were found to be resistant to Clarithromycin. 46.2% of Middle 
Eastern patients were also found to be resistant to Metronidazole. Less than 30% of cultures from Middle Eastern children were 
susceptible to Metronidazole. There was a very low rate of resistance to Tetracycline within all the subjects of the study. 
 
Conclusion:  Increasing antibiotic resistance to H. pylori infection has become one of the biggest obstacles facing current 
therapeutic regimens. Providers in our institution and within the surrounding community often used PPI, Clarithromycin, and 
Amoxicillin as first-line treatment despite the unknown susceptibilities. According to NASPGHAN’s most recent guidelines, 
first-line treatment for patients with unknown susceptibilities should include PPI, Amoxicillin, and Metronidazole (12). 
Primary care providers should be advised to follow the NASPGHAN clinical guidelines and treat with PPI, Amoxicillin, and 
Metronidazole when the susceptibilities are unknown. However Middle Eastern patients have the highest rate of resistance to 
Metronidazole, therefore other treatment regimens should be considered in treating pediatric patients with H. pylori in this 
ethnic group. Given the low rate of resistance to Tetracycline, patients with refractory H. pylori infection can be treated with 
regimens including Tetracycline as long as they are above the recommended age group of 8 years old (13). 
 
 
670     LOWER SYSTEMIC INFLAMMATION IS ASSOCIATED WITH GUT FIRMICUTES DOMINANCE AND 
REDUCED LIVER INJURY IN A NOVEL AMBULATORY MODEL OF PARENTERAL NUTRITION. Ashish 
Samaddar1, Johan van Nispen1, Austin Armstrong1, Eric Song1, Marcus Voigt1, Vidul Murali1, Joseph Krebs1, 
Chandrashekhara Manithody1, Chelsea Hutchinson2, Sonali jain2, Christine Denton3, Aaron Ericsson4, Ajay Jain1  
1Pediatrics, Saint Louis University, Saint Louis, MO; 2Surgery, Saint Louis University, Saint Louis, MO; 3Pediatrics, Erlanger 
Health System, Chattanooga, TN; 4Veterinary Pathobiology, University of Missouri, Columbia, MO  
 
Background: Total Parenteral Nutrition (TPN) provides lifesaving nutritional support in patients unable to maintain regular 
enteral nutrition (EN). Unfortunately, cholestasis is a significant side effect affecting 20-40 percent of pediatric patients. While 
the etiology of TPN-associated injury remains ill-defined, an altered enterohepatic circulation in the absence of gut luminal 
nutrient content during TPN results in major gut microbial clonal shifts, resulting in metabolic endotoxemia and systemic 
inflammation driving liver injury and cholestasis. 
 
Hypothesis: To interrogate the role of gut microbiota, using our novel ambulatory TPN piglet model, we hypothesized that 
clonal reduction of bacteria in Firmicutes phylum (predominant in EN) and an increase in pathogenic Gram-negative bacteria 
during TPN correlates with an increase in serum LPS and systemic inflammatory cytokines, driving liver injury (Figure 1). 
 
Methods: Upon institutional approval, 16 animals were allocated to receive either TPN or EN only. The TPN group was 
subdivided into a low systemic inflammation (TPN-LSI) and high systemic inflammation (TPN-HSI) based on the level of 
metabolic endotoxemia. Serial stool samples were obtained at baseline and at sacrifice, 14 days later. Culture-independent  
identification of fecal bacterial populations was determined by 16S rRNA. Serum, gut and liver tissue were obtained at animal 
sacrifice. Paired, two-tailed t-tests were performed with significance set at p = 0.05. Biological consistencies were investigated 
with a set of pairwise nonparametric tests. 
 
Results: Piglets on TPN, in the TPN-HSI group, noted a loss of enterocyte protective bacteria Muribaculaceae and 
Ruminococcaceae and clonal proliferation of potent inflammatory and lipopolysaccharide containing pathogens: 
Fusobacterium, Bacteroidetes and Campylobacter compared to EN animals. Within the TPN group, the proportion of 
Firmicutes phylum correlated with lower portal lipopolysaccharide levels (r = -0.89). The TPN-LSI had a significantly lower 
level of serum bile acids compared to the TPN-HSI group (7.3 mg/dL vs 60.4 mg/dL; p = 0.018), increased day 14 weight 
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(5.67 kg vs 5.07 kg; p = 0.017) as well as a 13.7-fold decrease in serum conjugated bilirubin (Figures 2A-E). 
 
Conclusion: We demonstrate a novel relationship between clonal shifts in the gut microbiota and systemic inflammation in a 
TPN animal model. Pertinently, the degree of gut dysbiosis correlated with the severity of systemic inflammation. This study 
underscores the role of gut microbiota in driving liver injury mechanisms during TPN and supports a paradigm change in 
therapeutic targeting of the gut microbiota to mitigate TPN related injury. 
 

 
Figure 1 - A graphical representation about the hypothesis of this study.  
 

 
 
 
671*     BROAD SPECTRUM ENTERAL ANTIBIOTICS DRIVE CLONAL EXPANSION OF GUT INFLAMMATORY 
MICROBIOTA AND SIGNIFICANT HEPATIC CHOLESTASIS IN ANIMALS ON TOTAL PARENTERAL 
NUTRITION. Brittany Wichman1, Ashish Samaddar1, Alan Chen1, Marcus Voigt1, Eric Song1, Johan van Nispen1, Austin 
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Armstrong1, Vidul Murali1, Joseph Krebs1, Christine Denton3, Chelsea Hutchinson2, Sonali jain2, Kirubahara Vaheesan1, Keith 
Pereira1, Dhiren Patel3, Lakshmi Thirumangalakudi1, Madeline Huber1, Chandrashekhara Manithody1, Ajay Jain1  
1Pediatrics, Saint Louis University, Saint Louis, MO; 2Surgery, Saint Louis University, Saint Louis, MO; 3Pediatric 
Gastroenterology, Erlanger Health System, Chattanooga, TN  
 
Background: Total Parenteral Nutrition (TPN) provides lifesaving nutritional support in patients unable to maintain regular 
enteral nutrition. Unfortunately, TPN use can lead to the well-characterized hepatic injury known as parenteral nutrition 
associated liver disease (PNALD) and drive gut mucosal atrophy. Our lab has noted significant alteration in gut systemic 
signaling with TPN and we have also described the protective role of intraluminal Firmicutes and its sub-phylum organisms. 
To further interrogate mechanistic pathways, using our ambulatory piglet TPN model, we hypothesized that broad-spectrum, 
non-selective enteral antibiotics would promote a clonal expansion of gut inflammatory microbiota, exacerbating TPN-
associated liver injury. 
 
Methods: Upon institutional approval, 23 animals were allocated to receive either TPN plus 14 days of high dose, broad 
spectrum, non-selective antibiotics (TPN-A), TPN only or enteral nutrition (EN) only. Serial stool samples were obtained 
throughout the study and at sacrifice. Culture-independent identification of fecal bacterial populations was determined by 16S 
rRNA and metagenomic sequencing. Serum, gut and liver tissue were obtained at animal sacrifice. Paired, two-tailed t-tests 
were performed with significance set at 0.05. 
 
Results: TPN-A resulted in significant hepatic injury, greater than that of both TPN and EN. The TPN-A group had a 3.3 fold 
increase in the conjugated bilirubin, a strong predicator of cholestasis, compared to that of the TPN group (p = 0.008) and a 
110 fold increase compared to that of the EN group (p= 2.16 x 10-6). Meanwhile, the TPN-A group had a 4.2 fold elevation in 
serum GGT, a marker of cholangiocyte injury, compared to that of the TPN group (p= 8.57 x 10-6) and a 6.2 fold elevation 
compared to that of the EN group (p= 7.77 x 10-8). TPN-A animals also had significantly higher LDL vs TPN (p=0.00002) and 
EN animals (p=0.0001). 
 
In order to quantify gut atrophy, we measured two linear gut densities (grams / cm), one for the proximal gut and another for 
the distal gut. The TPN-A group saw an 18.3 percent (p = 0.002) and 30.2 percent (p = 0.014) reduction in the proximal and 
distal gut densities compared to the TPN group. Both TPN groups had significantly reduced linear gut densities compared to 
that of the EN group (Figure 1A-1F). 
 
The proportion of Proteobacteria was significantly higher in TPN-A (0.721±0.100) compared to TPN (0.116±0.020) and EN 
(0.086±0.026), (p = 7.33 x 10-5, p = 8.03 x 10-6). At the genus level, there was significant expansion of two pathogenic genera, 
Actinobacillus and Moraxella, in the animals on TPN-A (0.65±0.117) as opposed to those on TPN (0.0042±0.0016) and EN 
(0.0062±0.0021), (p = 0.00013, p = 1.91 x 10-5), (Figure 2). 
 
Conclusion: In the current era of greater availability and use of antibiotics in patients on TPN, our study provides novel 
evidence of pathogenic bacteria expansion upon the use of broadspectrum, non-selective antibiotic treatment and exacerbation 
of TPN associated liver and gut injury. Pertinently, our results in a highly translatable TPN piglet model urge caution against 
the use of non-selective antibiotics in human subjects, especially those on TPN. 
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672*     PREVALENCE OF CLOSTRIDIODES DIFFICILE IN INFANCY: LONGITUDINAL TRENDS AND CLINICAL 
ASSOCIATIONS. Jyoti Mani1, Shira Levy2, Ryan Fassnact3, Josh Rice2, Beenish Faraz2, Vincent Chou2, Tiana Richards2, 
Lopa Mehta2, Suchitra Hourigan2,4  
1Pediatric Gastroenterology , Children’s National Medical Center, Falls Church, VA; 2Inova, Falls Church, VA; 3Inova, Falls 
Church, VA; 4Pediatric Specialists Of Virginia, Falls Church, VA  
 
Background:  Toxigenic Clostridioides difficile (C. diff) is a pathogen frequently responsible for morbidity in children and 
adults. A high prevalence exists of asymptomatic toxigenic C.diff carriage in infancy (range 35-70%). Thus infants may be a 
potential reservoir for community spread of C.diff. Limited longitudinal data exists on trends of C.diff carriage during infancy 
and associated risk factors. The aim of this study was to explore the chronological changes in the prevalence and dynamics of 
C. diff carrier state in infancy and to identify maternal and infant factors associated with it. 
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Methods:  Serial stool samples were collected from infants near delivery, 2, 6 and 12 months of life and stored at -80*C. DNA 
was extracted and qPCR was used to detect C. diff 16S rRNA, tcdA, (ToxinA) and tcdB (ToxinB) genes. Maternal factors (e.g. 
prenatal/peripartum antibiotics, delivery mode) and infant factors (e.g. gestational age, feeding modality, antibiotic use) were 
recorded. Clinical factors significantly associated with positive toxigenic C. diff carrier state were identified by chi-square tests. 
 
Results:  1829 serial stool samples were collected from 734 infants. 359/734 infants (50.2%) were male, 665/734 infants 
(90.6%) were full term, 446/734 infants (61%) were born vaginally (Table1).Toxigenic C.diff was detected in 6/535 of 
meconium samples (1.1%), 109/582 (18.7%) at 2 months, 147/426 (34.5%) at 6 month and 118/286 (41.2%) at 12 months 
(Figure1). Mean toxigenic C.diff detection rate by stool sample was 21%. Mean toxigenic C.diff prevalence by subject was 
37.9%. 
 
Breast fed infants were less likely to have toxigenic C.diff carrier state at 6 months than exclusively formula fed infants (29% 
breast fed vs 48% formula fed, p =0.002). Infants receiving any breast milk at 12 months were less likely to have toxigenic 
C.diff than infants not receiving breast milk (34% breast fed vs. 47% non-breast fed, p=0.007). Infants born preterm were more 
likely to have toxigenic C.diff at 6 months than full term infants (50% preterm vs 33% term infants, p=0.02). 
 
Longitudinal stool samples after meconium at all time points were available in 203/734 infants (27.6%). 15/203 infants (7%) 
were noted to have persistent toxigenic C.diff carrier state at all times. Toxigenic C.diff positive infants at 2 months were more 
likely to be positive at 6 months (72% positive vs. 27.4% negative; p <0.00001). Infants positive for toxigenic C.diff at 2 
months or 6 months were more likely to be positive at 12 months (61% positive vs 39% negative;p=0.004). 
 
There was no significant difference in toxigenic C.diff carrier state with delivery mode, maternal prenatal/peripartum antibiotic 
use, ethnicity, gender and antibiotic use during infancy. 
 
Conclusions:  In this largest longitudinal study to date on C.diff carrier state in infancy; a high prevalence rate was noted. 
Breast fed and term infants were less likely to carry C.diff . Infants positive for C.diff early were more likely to have C.diff 
later. Further studies are needed to explore the significance of C.diff carriage during infancy, protective factors and 
characteristics of the gut microbiome associated with carriage. This knowledge may lead to protective strategies against 
symptomatic C. diff later. 

 
 
Distribution of toxigenic, non-toxigenic and negative C.diff carrier state in infancy 
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Demographics 
 
 

MUCOSAL BIOLOGY/IMMUNOLOGY 
 
677     IMPLICATIONS OF POSITIVE ANTI-DEAMIDATED GLIADIN ANTIBODY WITH NEGATIVE TISSUE 
TRANSGLUTAMINASE ANTIBODY TITERS WHILE CONSUMING GLUTEN. Justin Hessinger1, Rajmohan 
Dharmaraj2, Razan Alkhouri2, Pankaj Vohra2  
1Pediatrics, University of New Mexico School of Medicine, Albuquerque, NM; 2Pediatric Gastroenterology, University of New 
Mexico School of Medicine, Albuquerque, NM  
 
Background:  Celiac disease affects approximately 0.7 to 1% of the population. Due to its protean manifestations, celiac 
serology is often requested for chronic non-febrile ailments for which there is no obvious cause. Routine celiac screening often 
includes serum IgA levels, anti-deamidated gliadin IgA antibody (AGA), and tissue transglutaminase IgA antibody (tTG). Past 
studies have shown that tTG is a very sensitive and specific screening test for celiac disease. Though it has a relatively low 
sensitivity and positive predictive value, AGA has been used to aid in celiac diagnosis but is more often used in continued 
monitoring while undergoing celiac disease treatment. Positive AGA in the presence of negative tTG, while consuming gluten, 
is considered false positive and has not routinely warranted follow up evaluation. This poses the question of the diagnostic 
utility of AGA. Our study aims to evaluate the diagnostic utility of AGA and poses the idea that although positive AGA with 
an associated negative tTG may not be diagnostic for celiac disease, it may be indicative of other gastrointestinal pathology 
that warrants further evaluation. 
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Results:  In a retrospective review since 2017, 37 pediatric patients at the University of New Mexico had at least one celiac 
screen with positive AGA and negative tTG while consuming gluten in the absence of previously diagnosed celiac disease. 
 
Of those, 11 underwent EGD with biopsy in the setting of ongoing gastrointestinal symptoms; eight consistent with 
esophagitis, three specifically eosinophilic esophagitis, three with GERD, one with fungal esophagitis, one with chronic 
lymphocytic infiltrate, one ultimately found to have ulcerative colitis, and one overall normal. 26 are currently undergoing 
symptomatic treatment of other underlying conditions without planned biopsy, seven of which have planned biopsy due to 
ongoing symptoms. All data represented in figure 1. 
 
Of note, 12 of those 19 were incidentally found while undergoing evaluation and treatment for endocrine and rheumatologic 
pathologies without gastroenterology referral. 10 of those 19 have not had follow up labs after initiation of therapy for 
suspected underlying conditions. Seven of the remaining nine patients have shown normalization of their labs while 
undergoing treatment of conditions including chronic constipation, functional abdominal pain, diabetes, and rheumatic 
arthritides. The remaining two of the nine patients showed increased elevation in AGA with normal tTG, one in the setting of 
worsened uncontrolled autoimmune thyroid disease, and the other in the setting of acute pancreatitis with underlying and 
worsened diabetes and hyperlipidemia. None of the patients included in the study have subsequently been found to have celiac 
disease. 
 
Conclusions:  As previously shown, these results support that positive AGA in the presence of negative tTG suggests that the 
likelihood of celiac disease is very low in pediatric patients with continued gluten consumption. Many additional patients were 
initially reviewed, though excluded, given a history of known elevated tTG and previous diagnosis of celiac disease or 
undergoing presumptive treatment with a gluten free diet. 
 
Most of the patients that have been reviewed have not undergone biopsy for various reasons, most notably including patients 
followed by other specialties including Endocrinology and Rheumatology without specific GI referral. Though interestingly, 
most of those patients have consistently shown interval normalization of their labs after initiation of treatment of known 
underlying conditions such as type 1 diabetes or rheumatologic arthritis syndromes. 
 
Of the patients that have undergone biopsy, elevated AGA with a normal tTG has consistently been associated with some level 
of underlying gastrointestinal inflammation, most notably esophagitis. Therefore, in the presence of a negative tTG, a positive 
anti-deamidated gliadin antibody should be considered a false positive test for celiac disease, however, is likely indicative of 
other gastrointestinal conditions and warrants specific and continued follow up specially for Eosinophilic Esophagitis. 
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MEDICAL EDUCATION 
 
679     SPECTRUM OF GASTROINTESTINAL ADVERSE EVENTS IN CHILDREN UNDERGOING 
CHEMOTHERAPY. Caroline Chinchilla Putzeys4, Preethi Marri1, Madhuri Mulekar3, David Gremse2, Hamayun Imran1  
1Hematology Oncology, University of South Alabama, Mobile, AL; 2Gastroenterology, University of South Alabama, Mobile, 
AL; 3Mathematics & Statistics, University of South Alabama, Mobile, AL; 4Pediatrics, University of South Alabama, Mobile, 
AL  
The purpose of the study was to determine the spectrum and prevalence of gastrointestinal (GI) adverse events (AEs) in 
children receiving chemotherapy for solid tumors and leukemia/lymphoma. The aims of the study were the following: 
1. To estimate the prevalence of gastrointestinal complications in children receiving chemotherapy. 
2. To determine the odds of GI complications in patients with solid tumors and with a leukemia or lymphoma. 
3. To determine the association of GI AEs of chemotherapy with event free survival and overall survival. 
4. To determine the association of age, gender, type of tumor (solid vs. leukemia/lymphoma), type of chemotherapy (high risk 
vs. low risk), and radiation status with prevalence of GI AEs. 
 
Methods: We conducted a retrospective chart review of University of South Alabama Health System patients less than18 years 
of age with a cancer diagnosis who had GI AEs from chemotherapy. We reviewed charts between the years 2010 and 2020. 
Patients older than 18 years and with a primary GI malignancy (except liver cancer) were excluded. Data were analyzed using 
the software JMP Pro 15.2.0. Pearson’s correlation coefficient or Student t-test was utilized for continuous variables and 
Fisher’s or Chi-square testing were used for categorical variables. A p-value of <0.05 was considered statistically significant. 
Multivariate logistic regression was used to determine the association of prevalence of GI AE with age, gender, type of tumor, 
type of chemotherapy, and radiation status. 
 
Results: A total of 170 patients met the inclusion criteria with a mean age at diagnosis of 8.3 ± 5.4 years. Forty percent of 
patients had solid tumors while 60% had leukemia/lymphoma. Fifty four percent were males, and the rest were females. In 
addition, 58% were Caucasian, 33% were African American, and 4% were Hispanic. The type of chemotherapy was classified 
as high risk (58%) or low risk (42%). High risk chemotherapy was defined as chemotherapy causing neutropenia. It was 
assumed that bone marrow injury may correlate with damage to the GI system. Nineteen percent of patients received radiation 
therapy. 
The overall prevalence of GI AEs in our cohort was 92%. Transaminitis (47%), weight loss (42%), mucositis (42%), loss of 
appetite (39%), constipation (36%), and nausea and vomiting (34%) were the most common AEs. Mean age at diagnosis for 
patients with GI AEs was significantly higher than those without AEs (5.2 vs. 8.3 years) [p <0.05]. The odds of overall GI AEs 
prevailing in patients with solid tumors were not significantly higher than the leukemia/lymphoma group, but the odds of a 
liver AE were 3.6 times higher for patients with solid tumors than leukemia/lymphoma [p <0.05]. Additionally, the likelihood 
of having GI AEs was significantly higher in the high risk (96%) compared to the low risk chemotherapy group (87%) 
[p<0.05]; however, no statistically significant difference was observed in multivariate models. As a result of the GI AEs, 24% 
patients needed a modification in their chemotherapy regimen; however, GI AEs were not associated with reduced 2-year event 
free (EFS) and overall survival (OS) in our cohort, regardless of chemotherapy modifications. 
 
Conclusions: Our study demonstrated that the prevalence of GI AEs may be higher in older children especially in patients 
receiving high risk chemotherapy. Having a solid tumor or leukemia or lymphoma did not significantly impact the odds of 
having GI AEs. EFS and OS were not significantly impacted by the prevalence of GI AEs. A review of literature did not show 
any other published data that covered a similar subject matter. Our study is unique in identifying patients who are at a higher 
risk for having GI AEs necessitating a change in the chemotherapy regimen. 
 
 
680     PEDIATRIC GASTROENTEROLOGY BOOTCAMP: ATTEMPTING TO RESTRUCTURE RESIDENCY 
EDUCATION. Biren Desai1, Kritika Sukumar2, Susannah Kisvarday1  
1Internal Medicine/Pediatrics, Geisinger Health, Danville, PA; 2Pediatrics, Geisinger Health, Danville, PA  
 
Background:   When designing a didactic curriculum, a residency program must continuously revise their syllabus to better 
cater to learners at different training levels. Educational content should be appropriate for residents beginning their training to 
help build a foundation, but also be informative for upper-level residents who may have already been exposed to the content 
material. In addition, many residents do not gain significant exposure to subspecialty educational material until they are 
rotating through those services. Previously, subspecialty lecture content was dispersed over the academic year. Our project is 
part of a larger initiative within the Geisinger Pediatric Residency program to create “boot camps” in which content from 
subspecialties are presented daily for one to two weeks per year, in an effort to optimize the resident didactic curriculum. We 
hypothesize that by having these lectures on sequential days, the content material will build and help learners consolidate their 
knowledge. Our focus was foundational and board-relevant material in pediatric gastroenterology (Peds GI). 

JPGN 73, Supplement 1, November 2021 S492

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



Methods:   We conducted a longitudinal study to assess the comfort level of learners before and after the Peds GI bootcamp, 
which utilized questionnaires featuring self-reported measures of comfort levels of each GI topic presented. Learners rotating 
through the Department of Pediatrics at Geisinger including third and fourth-year medical students, as well as first through 
fourth-year pediatric/med-peds residents were surveyed for this study. The lecture series consisted of eight lectures focusing on 
common Peds GI disorders. Six of these lectures were focused on esophageal, gastric, small bowel, large bowel, hepatobiliary, 
and pancreatic disorders and two of these lectures discussed common Peds GI procedures/indications and common 
medications/indications. Before starting the lecture series, a pre-survey gauging the comfort level of our learners was obtained 
followed by a mid-survey after the first four lecture topics. After all eight lectures were completed, a final post-survey was 
conducted. 
 
Results:  Our results indicated that there was a higher level of comfort per topic after each lecture, as shown in Figure 1. When 
comparing the scores by trainee level, there was an overall increase in comfort level amongst all learners as depicted in Figure 
2. There was about a five point increase and a four point increase amongst our third and fourth year medical students 
respectively. Our first year resident learners on average had a four point increase, second and third year residents had about a 
two point increase and fourth year residents had about a one point increase in overall knowledge base from all lectures 
provided in the bootcamp series. There was an additional comments section included in the post-survey which revealed the 
positive impact of the boot camp method, with zero comments preferring a dispersed lecture series method. 
 
Discussion:  To prevent stagnation, a residency program’s didactic curriculum must continue to evolve. Our results indicated 
that a boot camp method to impart pediatric-subspecialty knowledge was helpful and well received, especially by medical 
students. Even advanced trainees appeared to benefit from this type of lecture series. Given the ongoing pandemic, there were 
several limitations to this study. This included restrictions to the number of medical students rotating through pediatrics and the 
number of learners allowed in a single room. Thus, many learners were required to partake remotely, affecting lecture 
participation and engagement. Our sample size was also impacted in that electronic learners were less likely to complete their 
surveys. Future directions to consider include incorporating podcasts and recorded lectures that residents and students can 
access prior to the start of their subspecialty rotations. In conclusion, a boot camp method may be useful for training programs 
when designing their didactic curriculum. 
 
 

.  
 
 
682     STANDARDIZING RESIDENT EDUCATION WHILE ON GI SERVICE. Jennifer Halma1, Kenneth Schmidt1, 
Jennifer Marshall2, Julia Harris2, Jennifer Colombo1  
1Gastroenterology, Children's Mercy Hospitals and Clinics, Kansas City, MO; 2Children's Mercy Hospitals and Clinics, 
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Kansas City, MO  
 
Introduction:  The pediatric residency curriculum at Children’s Mercy Hospital is standardized to offer each trainee the same 
rotational experience. As a result, each resident spends one month on the inpatient gastroenterology (GI) service during 
training. This invites variability in the quantity and quality of GI education that residents receive. Therefore, there is a need to 
design a standard curriculum to provide comprehensive GI education. The aim of this project is to standardize resident 
education by identifying most requested topics and providing didactic education to increase resident general GI knowledge. 
 
Methods:   Each month, residents were provided with a survey to assess comfort level in taking care of GI patients and writing 
total parenteral nutrition (TPN) orders, along with requesting their most desired didactic topics. These topics were then 
prioritized to occur as early in the month as possible. A similar survey was provided at the end of the month to measure the 
experience received. 
 
Results:  16 residents were surveyed between July 2020 and March 2021. The mean reported level of general GI knowledge at 
the start of the month was 4.0 and increased to 7.2 at the end of the month. TPN knowledge was rated a mean of 4.6 at the 
beginning of the service month and increased to a mean of 6.2 at the end of the service month. 
 
Using a pareto diagram (figure 1), it was determined that inflammatory bowel disease teaching and TPN teaching were among 
the most requested topics, along with short bowel syndrome and indications for endoscopy. The monthly curriculum was built 
to incorporate these four topics along with other highly requested teaching as early in the rotation as possible. 
 
Conclusion/Discussion:  Our QI project has helped to standardize the education that all residents receive while on the GI 
inpatient service by identifying the most highly demanded teaching topics and prioritizing them early in each service month to 
meet their educational goals. Further investigation into the impact of these changes is necessary, including continued 
assessment of resident knowledge/comfort metrics between the start and end of each service month as well as resident 
satisfaction with the standardized teaching model. 
 

 
 
 
683     INNOVATIVE LEARNING STRATEGIES DURING A PANDEMIC: RESTORING THE "ART OF MEDICINE" 
WITH GABBING WITH THE GURU. Rachel Herdes, Diane Hsu, Yasemin Cagil, John Kerner  
Pediatric Gastroenterology, Stanford University, Palo Alto, CA  
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Objectives and Study/Background: The novel coronavirus (SARS-CoV-2) or COVID-19 pandemic has significantly 
impacted traditional medical education strategies, serving as a catalyst for innovative transformation of educational curriculum. 
The medical learning environment required a swift transition from exclusively in-person training experiences to virtual and 
online learning formats. Graduate medical education has also been significantly affected, with some trainees redeployed from 
their chosen specialties to the front lines of COVID-19 units. For other graduate trainees in less heavily strained locations, 
direct patient contact, including procedural training, has been limited in order to reduce risk of exposure. Clinical and basic 
science research for pediatric gastroenterology (GI) fellows have also been restricted. Medical trainees have come to depend on 
technological adaptation in order to continue their education for their future medical practice. These online opportunities 
include virtual lectures, case reviews, journal clubs, radiology and pathology reviews, telehealth patient encounters, clinical 
practice questions, research or multidisciplinary discussions, and article reviews. While these tools have been vital to the 
continuation of medical education, they are not ideal for learning the “art of medicine”. Pandemic restrictions provide a 
challenge to the next generation of physicians, not only in their ability to critically evaluate each patient as an individual, but 
also in their capacity to observe and discuss physician-educator medical decision making and patient-provider communication. 
 
Methods: A virtual discussion-based curriculum was developed at Stanford University in July 2020. Using video conferencing 
technology, the pediatric GI fellows were invited to participate in optional sessions with an individual medical educator 
(referred to as a “Guru”) within the division. Each session was dedicated to a designated topic that was within the Guru’s 
expertise. The educators were asked to provide 1-2 useful and up to date journal articles that would enhance the trainee’s 
medical practice. Sessions included a brief topic introduction lecture, given by one of the second year fellows. The rest of the 
session was then designed as an open forum for discussion. Conversation included lively analysis of clinical guidelines, real 
life inpatient or outpatient clinical case reviews, and advice about communication or medical decision-making strategies. 
 
Results: Gabbing with the Guru sessions were held weekly, starting in July 2020. Sessions ranged from 45 minutes to 1 hour 
in length (Figure 1). There were 28 sessions, which included topics related to outpatient, inpatient, procedural, and career 
development learning. The mean fellow participation for all sessions was 66.1%. An optional feedback survey found that 100% 
of responders (n= 5) believed that the sessions and selected journal articles were helpful for their learning and clinical practice. 
All responders also indicated a strong preference to continue the curriculum as weekly, 1-hour long sessions. 
 
Conclusion: There are many challenges to obtaining comprehensive medical education training during the COVID-19 
pandemic. While transition of curriculum to virtual format has allowed for trainees to continue necessary learning, most of 
these teaching modalities do not promote a physician’s ability to acquire skills that allow them to practice the “art of 
medicine”. The innovative Gabbing with the Guru curriculum enables pediatric GI fellows to participate in small-group active 
learning sessions with experts in the field, during a time when in-person training is restricted. Consistent optional participation 
from fellows (Figure 2) provides evidence that trainees find the sessions valuable to their learning. The format could prove 
effective for all graduate medical education trainees and across training programs or institutions. 
 

 
 
Session Format 

 
 
Gabbing with the Guru Curriculum (2020-2021) and Fellow Participation 
 

  

JPGN 73, Supplement 1, November 2021 S495

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



CONCURRENT SESSION – POTSpourri IN NEUROGASTROENTEROLOGY 

684     IMPROVEMENT IN QUALITY OF LIFE AFTER AURICULAR PERCUTANEOUS ELECTRICAL NERVE 
FIELD STIMULATION TREATMENT IN CHILDREN WITH FUNCTIONAL ABDOMINAL PAIN DISORDERS. Elisa 
Ornelas1, Amariel Ralbovsky2, Ashish Chogle1  
1Pediatric Gastroenterology, Children's Hospital of Orange County, Orange, CA; 2Pediatrics, 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 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. 
 
Objectives: To prospectively assess the 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 a pediatric GI clinic for PENFS therapy from 
September 2020 to March 2021 participated in the study. Patients underwent PENFS device placement on their ear once a 
week for four consecutive weeks. Patients completed the Pediatric Quality of Life Inventory Generic Core and General Well 
Being scales prior to the first PENFS placement, after the fourth PENFS placement and 8 weeks after treatment was initiated. 
Parents completed the parent-proxy version. The generic core scale yields a physical functioning, psychosocial, and total score 
while the general wellbeing scale yields a total score. 
 
Results: Twenty-three patients and parents (18 females, 5 male, 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. In the 
patient report, statistical significance was observed in the physical functioning scale from baseline to week 8 and week 4 to 
week 8 (p=0.005, p=0.04 respectively). The baseline to week 8 psychosocial and total generic score was statistically significant 
(p= 0.03, p=0.02, respectively). 
For the parental report, the baseline to week 4 had an observed statistical significance in the psychosocial scale, p=0.04 and in 
the generic core scale, p=0.02. Lastly, the general well-being scale improved from baseline to week 4 and from baseline to 
week 8, (p=0.03, p=0.016 respectively). 
 
Conclusions:  Patient and parental report demonstrated an increase of quality of life after a four-week PENFS therapy. Patients 
experienced a significant improvement in their physical functioning, psychosocial functioning, and total score. Parents reported 
change in well-being, psychosocial and total score. Ongoing recruitment of more participants will likely strengthen our 
conclusions. 
 
 

CONCURRENT SESSION – TECHICAL TIPS FOR PEDIATRIC GASTROENTEROLOGY 
 

APFED Outstanding EGID Abstract Award 
685     SURFACE-ENHANCED RAMAN SPECTROSCOPY TO PROFILE BIOCHEMICAL COMPOSITION OF 
SALIVA IN CHILDREN WITH EOSINOPHILIC ESOPHAGITIS. Andrea Locke1,3, Girish Hiremath2, Regina Tyree2, Anita 
Mahadevan-Jansen1,3  
1Biomedical Engineering, Vanderbilt University, Nashville, TN; 2Division of Pediatric Gastroenterology, Hepatology, and 
Nutrition and Nutrition, Vanderbilt University Medical Center, Nashville, TN; 3Vanderbilt Biophotonics Center, Vanderbilt 
University, Nashville, TN  
 
Background: Eosinophilic esophagitis (EoE) is an increasingly prevalent allergen-mediated, clinico-pathologic condition 
affecting all ages. The current approach of repeated esophagogastroduodenoscopy (EGD) with biopsies under sedation to 
diagnose and monitor treatment response in EoE is invasive, expensive, and time-consuming. Additionally, it is burdensome in 
pediatric EoE patients. Developing a non-invasive, efficient, and point-of-care approach to diagnose and monitor EoE can 
substantially improve the care of EoE patients. Saliva is a rich source of biochemical analytes and can be sampled non-
invasively. Light-based techniques such as Raman spectroscopy (RS) can be used to identify key salivary biochemical markers  
based on light interaction with the vibrational bonds within those molecules. However, conventional RS generally yields week 
signals, especially when used to assess dilute fluidic environments such as saliva. Metallic nanoparticle structures can be used 
to significantly amplify the RS signal via a technique known as surface-enhanced RS (SERS) which relies on the close 
proximity of the analyte (s) of interest with the metallic surface. The SERS signal can be acquired with minimum sample 
preparation and within fast acquisition times (i.e., seconds) yielding it advantageous for point-of-care applications. 
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Aims: To (a) profile the biochemical composition of saliva collected from children with EoE using label-free SERS, and (b) 
investigate the relationship between key SERS features and the EoE histologic features. 
 
Methods:  In this cross-sectional study, saliva samples were collected from 16 children (6-18 years) right before their 
scheduled EGD with biopsies. The esophageal biopsies were assessed for peak eosinophil count and EoEHSS. EoE (n=8) 
status was defined per the 2011 Consensus Statement, and the children with esophageal symptoms and no histologic changes in 
their esophageal biopsies were considered as non-EoE controls (n=8). Colloidal gold nanoparticles were synthesized using a 
standard seed-mediated methodology and the plasmon resonance (i.e., the peak wavelength of light extinction) was 
characterized using UV-Vis spectroscopy. Transmission electron microscopy images were acquired to assess the nanoparticle 
shape and size. The nanoparticles were mixed with saliva at a 1:1 volumetric ratio within a stainless steel well. SERS 
measurements were acquired using a benchtop Raman microscope with 785 nm excitation at 9 mW power for 15 seconds 
under 20x objective. After processing the SERS spectra, principal component analysis was used to identify key SERS bands 
differentiating children with EoE from non-EoE controls. The peak ratio analysis of the key bands was performed to determine 
the statistical significance and was correlated with the tissue pathology markers using Spearman’s correlation (r). 
 
Results:  The average age of the cohort was 13 ± 3 years, 56% were male, and 81% were Caucasian. Key SERS bands relating 
to amino acids at 830 cm-1, nucleic acids at 1338 cm-1, proteins at 900 cm-1 and 1030 cm-1 were identified showing significant 
differences in the saliva from active EoE patients. Compared to non-EoE controls, children with EoE had significantly higher 
amounts of salivary amino acids (mean=1.3+ 0.5 vs 0.6 + 0.3; p = 0.02) and proteins (mean = 0.6 + 0.1 vs 0.4 + 0.04, p= 0.01), 
and significantly lower amounts of nucleic acids (0.5 + 0.06 vs 0.7 + 0.05 vs p= 0.01). In children with EoE, there was a 
positive correlation between the SERS ratios characteristic of salivary protein content and total EoEHSS score (r = 0.55, p = 
0.03). This was explained by a positive relationship between the salivary protein content and eosinophilic inflammation (EI; r = 
0.62, p = 0.01) and basal zone hyperplasia (BZH; r = 0.64, p = 0.01). Additionally, a negative correlation was noted between 
the SERS ratios relating to nucleic acid content and the total EoEHSS score (r = -0.51, p = 0.04). This relationship was further 
explained by a negative relationship between the nucleic acid content and EI (r = -0.56, p = 0.02) and BZH (r = -0.55, p = 
0.03). 
 
Discussion:  This the first study to apply SERS to identify alterations in the salivary biochemical composition in children with 
EoE. This optical modality has the potential to serve as a rapid, point-of-care tool for the non-invasive identification of EoE. 
Efforts are underway to optimize our protocol and to test this approach in a clinical setting involving a larger cohort of 
pediatric EoE patients. 
 

 
 
 
 
686     CLINICAL VALIDATION OF THE MINIMALLY INVASIVE 1-HR ESOPHAGEAL STRING TEST (EST) 
EOESCORE FOR DISCRIMINATING ACTIVE FROM INACTIVE MUCOSAL INFLAMMATION IN PEDIATRIC 
EOSINOPHILIC ESOPHAGITIS. Steven Ackerman1, Amanda Muir4, Zhaoxing Pan3,2, Alain Benitez4, Milica Grozdanovic1, 
Cassandra Burger3, Jonathan Spergel4, Glenn Furuta3,2, Joshua Rothman4, Lauren Dolinksy4, Calies Menard-Katcher3,2  
1Biochemistry and Molecular Genetics, University of Illinois at Chicago College of Medicine, Chicago, IL; 2University of 
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Colorado, Denver, CO; 3Children's Hospital Colorado, Aurora, CO; 4The Children's Hospital of Philadelphia, Philadelphia, 
PA  
 
Background:  We previously developed the minimally invasive 1-hr Esophageal String Test® (EST) to monitor mucosal 
eosinophilic inflammation in patients with a diagnosis of Eosinophilic Esophagitis (EoE) [Ackerman et al. Am. J. Gastro. 
2019;114:1614-1625]. Combined measurement of two eosinophil-associated biomarkers, Eotaxin-3 and MBP-1, showed the 
greatest sensitivity and specificity for identifying EoE patients with active mucosal inflammation (≥15 eos/HPF) using an 
EoEScore® model derived from the concentrations of these biomarkers. The purpose of the current study was to perform a 
clinical validation of the discriminating ability of the EoEScore to identify EoE patients with active vs. inactive disease in a 
cohort of pediatric patients with an established EoE diagnosis. 
 
Methods:  Results from all subjects enrolled in another study in which the EST was used to capture biomarkers associated with 
esophageal inflammation and remodeling (NCT#03305653) were analyzed. Forty-one (41) subjects (28 male, 13 female, 
average age 12.4 years (range 7 – 18), met inclusion criteria with active (n=24) and inactive (n=17) EoE (eos/HPF ≥ or < 15, 
respectively) based on published guidelines, who were undergoing upper endoscopy with biopsy for clinical purposes. The 
EnteroTracker® string test device (EnteroTrack LLC, Aurora CO, USA) was used to capture a liquid biopsy containing 
esophageal luminal secretions, inflammatory and epithelial cells as previously described. The EST was performed within 2 
days of patients’ endoscopy and no treatment changes occurred during this period. Mucosal pinch biopsies were obtained from 
proximal, middle and distal esophageal mucosal surfaces. EST samples and mucosal biopsies were extracted for ELISA 
quantitation of the eosinophil-associated biomarkers, Eotaxin-3 and MBP-1. Concentrations of these biomarkers in EST 
samples from the patient cohort were analyzed for their ability to predict the presence of active EoE (≥15 eos/HPF) or not (<15 
eos/HPF), comparing ROC analyses and area-under-the-curve (AUC) C-statistic from the published data set [Ackerman et al. 
AJG. 2019;114:1614-1625]. Protein concentrations were used to calculate an EoEScore probability for each patient. These 
scores comprised the validation data set and were then assessed as to their discriminating ability using ROC analysis and Brier 
scores (to verify accuracy of the probability forecast) ranging from 0 (best possible score) to 1 (forecast wholly inaccurate). 
 
Results:  We analyzed the results of all children (n=41) enrolled in the above study. The ROC AUC (C-statistic) had 
acceptable discriminating ability (defined as a C-statistic > 0.7). No significant differences (p=0.16) were seen comparing the 
published data set AUC (95% CI) of 0.86 (0.79, 0.93) to the validation set AUC of 0.74 (0.59, 0.89). Similarly, Brier scores 
were highly comparable between the previously published data set = 0.145 (n=122) and the validation set = 0.240 (n=41). 
 
Discussion:  The published EST EoEScore model has acceptable discriminating ability in a distinctly separate study. 
Measurements of Eotaxin-3 and MBP-1 in 1-hr ESTs can be used to generate a clinically validated EoEScore representing the 
probability that children with EoE have active mucosal inflammation equivalent to ≧15 peak eosinophils/HPF in mucosal 
pinch biopsies, and thus be used to monitor esophageal mucosal inflammation in children with EoE. 
 
Grant Support: Supported in part by a grant from the End Allergies Together (EAT) Foundation to GTF/CMK, JS/AM and 
SJA). 
 

VIDEO ABSTRACTS 
 
687     ENDOSCOPIC STRICTUREPLASTY FOR DILATION-REFRACTORY ILEOCOLONIC ANASTOMOTIC 
STRICTURE IN PEDIATRIC SHORT BOWEL SYNDROME. Joseph Picoraro1, Sivan Kinberg1, Vincent Duron2, Bo Shen3  
1Pediatric Gastroenterology, Hepatology and Nutrition, Columbia University Irving Medical Center, New York, NY; 2Pediatric 
Surgery, Columbia University Irving Medical Center, New York, NY; 3Center for Inflammatory Bowel Diseases, Columbia 
University Irving Medical Center, New York, NY  
 
Anastomotic strictures can be successfully treated by endoscopic balloon dilation (EBD); however, the emerging modality of 
electroincision therapy (EIT), consisting of stricturotomy and strictureplasty, may have additional benefits. EIT has been 
applied successfully to intestinal strictures in inflammatory bowel disease in adult populations1-4 and to esophageal strictures in 
children.5 A 4-year-old boy with a history of short bowel syndrome (SBS) due to small bowel resection for necrotizing 
enterocolitis at 2 months of age, complicated by anastomotic stricture and Heineke-Mikulicz strictureplasty at 7 months of age, 
who eventually attained enteral autonomy and discontinued parenteral nutrition at 2 years of age, developed recurrent vomiting 
and weight loss over the course of 2 months. A pinhole stricture at the side-to-side ileocolonic anastomosis was identified and 
dilated by EBD, which led to improved oral intake and weight gain. Symptoms recurred within 6 weeks and required repeat 
EBD by 2 months. About 6 weeks after this 2nd dilation, intractable vomiting and weight loss recurred again. With this 
recurrence, we performed endoscopic strictureplasty. Following identification of the anastomotic stricture, an insulated tip 
knife was introduced and electrocautery was employed to make 3 radial incisions, with the Endo Cut setting of Effect 3, Cut 
Duration 1 and Cut Interval 3. Depth of incision was determined by release of the fibrotic tension and monitoring for risk of 
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bleeding. With this stricturotomy achieved, endoscopic clips were then deployed into the deepest part of each of the 3 radial 
incisions. This provided a mechanism to prevent bleeding and, importantly, stent open the lumen – in effect an endoscopic 
strictureplasty. Six weeks following this procedure, he has had no complications and is asymptomatic. He is gaining weight 
steadily with robust oral intake. To our knowledge this is the first application of EIT to an anastomotic stricture due to SBS in 
pediatric patients. The risks of this approach include bleeding and intestinal perforation, but rates are comparable to EBD when 
performed by an experienced endoscopist. The advantages are intervention without the need for surgery and longer symptom-
free duration. Further study in the pediatric population is warranted. 
 
References: 
1. Shen B, Kochhar G, Navaneethan U, et al. Practical guidelines on endoscopic treatment for Crohn's disease strictures: a 
consensus statement from the Global Interventional Inflammatory Bowel Disease Group. Lancet Gastroenterol Hepatol. 
2020;5(4):393-405. 
2. Lan N, Shen B. Endoscopic stricturotomy versus balloon dilation in the treatment of anastomotic strictures in Crohn's 
disease. Inflamm Bowel Dis. 2018;24(4):897-907. 
3. Lan N, Stocchi L, Delaney CP, Hull TL, Shen B. Endoscopic stricturotomy versus ileocolonic resection in the treatment of 
ileocolonic anastomotic strictures in Crohn's disease. Gastrointest Endosc. 2019;90(2):259-268. 
4. Lan N, Shen B. Endoscopic Stricturotomy with Needle Knife in the Treatment of Strictures from Inflammatory Bowel 
Disease. Inflamm Bowel Dis. 2017;23(4):502-513. 
5. Manfredi MA, Clark SJ, Medford S, et al. Endoscopic electrocautery incisional therapy as a treatment for refractory benign 
pediatric esophageal strictures. J Pediatr Gastroenterol Nutr. 2018;67(4):464-468. 
 
 
688     USE OF ENDOSCOPIC INCISIONAL THERAPY FOR MANAGEMENT OF ESOPHAGEAL STRICTURES IN 
TWO PEDIATRIC PATIENTS. Daniel Himelstein1, Denise Young1, Hassan Abdullah1, Thomas Sferra1, Michael Dingeldein2, 
Ramy Sabe1  
1Pediatric Gastroenterology and Nutrition, UH Rainbow Babies and Children's Hospital Division of Pediatrics, Cleveland, 
OH; 2Pediatric Surgery, UH Rainbow Babies and Children's Hospital Division of Pediatrics, Cleveland, OH  
 
Background:  Benign esophageal strictures in children can occur secondary to corrosive ingestion, esophageal atresia-
tracheoesophageal fistula (EA-TEF) repair, esophageal webs or radiation injury, and can present with dysphagia and emesis. 
Techniques used to treat strictures include esophageal dilation, intralesional steroids or Mitomycin C injection, and incisional 
therapy. 
 
Cases:  A 2 year old girl was referred to the emergency room with concern for button battery ingestion. The patient initially 
presented to the pediatrician with dysphagia and non-bloody non-bilious emesis with ingestion of solid foods for 2 months. An 
upper GI study showed an opaque foreign body concerning for a button battery that was present for an unknown duration. 
Emergent esophagoduodenoscopy (EGD), laryngoscopy, and bronchoscopy were performed. The battery could not be 
dislodged easily using EGD with raptor forceps, so a rigid esophagoscopy was used with successful removal of the button 
battery. Localized moderate mucosal changes characterized by ulceration and edema were found in the middle third of the 
esophagus. A nasogastric feeding tube was placed for nutrition. Follow up magnetic resonance angiography and esophagram 
were performed and did not show concern of aortic injury or perforation. The nasogastric tube was removed and the patient 
was discharged. Three months later, the patient was seen at the pediatrician where symptoms of emesis and dysphagia with 
solid foods were reported. The symptoms did not improve, and the patient was referred back to pediatric gastroenterology. A 
repeat EGD was performed and notable for a complex, irregular, benign-appearing, intrinsic mild stricture. The stricture was 
not straight, but comprised of two levels of diagonally traversing mucosal tissue. Biopsies were obtained and negative for 
pathology including eosinophilic esophagitis. One month later, the patient underwent EGD. Due to the complexity of the 
stricture, endoscopic incisional therapy (EIT) was used to remove excess fibrous tissue, followed by balloon dilation to 10 mm. 
 
A 1 year old male with history of repaired congenital Gross type C esophageal atresia with tracheaesophageal fistula (TEF-EA) 
presented to pediatric gastroenterology for vomiting with feeds, chronic cough, and poor weight gain throughout the first year 
of life. The patient underwent an EGD, where a benign-appearing, intrinsic severe stenosis was found. The inner diameter of 
the stenosis measured 4 millimeters and was less than one centimeter in length. The stenosis was not able to be traversed. A 
through-the-scope balloon dilator was done and the stenosis was dilated to 8 mm. Biopsies were obtained and unremarkable. 
Over the next 4 months, he underwent 5 more dilations without improvement of his symptoms or esophageal stenosis, due to 
fibrosis of one side of the esophageal mucosa. Intralesional triamcinolone was administered after one of the dilations without 
improvement. Given the refractory nature on the stricture, EIT was used to release the fibrotic mucosa. Following incisional 
therapy, balloon dilation was able to be performed to 10 mm. The patient demonstrated significant symptom improvement and 
esophageal dilations were able to be spaced out. 
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Discussion:   There is limited guidance on the use of excisional therapy in the management of esophageal strictures, especially 
in pediatrics. Here, we demonstrate the use of EIT in a patient with a complex esophageal stricture, and a patient with an 
esophageal stricture refractory to balloon dilation and intralesional steroid therapy. For both cases, we used the Olympus 
ITknife nano™ electrosurgical knife. The general technique of incisional therapy consists of radial incisions using 
electrocautery to disrupt fibrosis and widen the luminal diameter of the stricture. Both immediate and delayed incisional 
therapy have been described in the literature as possible therapeutic routes in management of esophageal strictures. Most 
studies have demonstrated symptom improvement following a single session, with shorter and complex strictures being most 
amenable to excisional therapy. 
 
 
689     THE UTILITY OF ENDOLUMENAL FUNCTIONAL LUMEN IMAGING PROBE IN EVALUATING 
DYSPHAGIA LUSORIA. Kenneth Ng  
Pediatrics, The Johns Hopkins School of Medicine, Baltimore, MD  
 
In this presentation, I present a 19 month old M with a history of a right aortic arch and an aberrant left subclavian artery who 
came to GI clinic with a long history of dysphagia. As part of the work up he was found to have esophageal compression of the 
posterior wall and an abnormal CTA which demonstrated a narrowed esophagus adjacent to the aberrant left subclavian artery. 
The cardiology and surgical team requested further esophageal assessment to make sure there were no other mucosal 
contributors to the symptoms. The patient underwent an EGD with biopsy and EndoFLIP which idenfitied a narrowed 4 cm 
segment about 15 cm from the incisors. At its narrowest the esophageal lumen was 9.3mm in diameter, and it had a low 
distensibility index suggestive of a high tension. The same area also had high pressure (32mm) which was greater than normal 
lower esophageal sphincter's pressure. In light of the above, the patient underwent division of a ligamentum arteriosum and was 
able to finally tolerate table food with complete resolution of his symptoms. In closing, EndoFLIP may be helpful in evaluating 
dysphagia lusoria. 
 
 
690     UNSEDATED TN-ESO (ESOPHAGOSCOPY) WITH BIOPSIES USING VIRTUAL REALITY (VR) BASED 
DISTRACTION. Joel Friedlander1,2,3, Clinton Smith2, Nathalie Nguyen1,2,4  
1Pediatrics/Section of Pediatric Gastroenterology, Hepatology, and Nutrition, University of Colorado Denver School of 
Medicine, Aurora, CO; 2Digestive Health Institute, Children's Hospital Colorado, Aurora, CO; 3Aerodigestive Program, 
Children's Hospital Colorado, Aurora, CO; 4Gastrointestinal Eosinophilic Disorders Program, Children's Hospital Colorado, 
Aurora, CO  
 
Unsedated Transnasal Endoscopy as Esophagoscopy with Virtual Reality Distraction in pediatrics was originally reported in 
2016 and most recently reported in 2021 as a readily acceptable and well tolerated alternative to sedated endoscopy. It can be 
used to monitor a variety of gastroenterology conditions includes eosinophilic esophagitis, reflux esophagitis, esophageal 
atresia, esophageal varices, and fungal esophagitis. We here present a demonstration of the technique and methods as 
developed in 2021 on a pediatric patient in need of follow up endoscopy for eosinophilic esophagitis. Some pointers not readily 
apparent to the viewer are noted with text in line with the video. 
 
 
691     EVALUATING THE ACCURACY OF ANAL BOTULINUM TOXIN INJECTION IN CHILDREN WITH 
CONSTIPATION USING ENDOSCOPIC ULTRASOUND. Taylor Montminy1, Paul Tran2, Alexandra Kilgore2, Jaime 
Belkind-Gerson2, Jacob Mark2  
1Pediatrics, University of Colorado, Denver, CO; 2Children's Hospital Colorado, Aurora, CO  
 
Introduction: Botulinum toxin (BT) injection into the internal anal sphincter (IAS) has been employed for treatment of 
refractory idiopathic constipation in children. An estimated 57% of children have improved fecal incontinence after 6 months. 
The most commonly reported side effect is temporary fecal incontinence. Standard technique involves needle insertion 
proximal to the dentate line with botulinum toxin injected circumferentially at each of the four cardinal points to target the 
entire IAS. The accuracy of this approach in targeting the IAS is unclear, however. The primary aim of this study is to 
prospectively evaluate whether endoscopic ultrasound (EUS) improves botulinum toxin delivery to the IAS. The secondary aim 
is to assess whether ultrasound guidance enhances the efficacy of this treatment and reduces known side effects. 
 
Objective:  We present real-time video demonstrating the technique of EUS evaluation of IAS botulinum toxin injection as 
well as some preliminary findings. 
 
Methods:   A provider experienced in anal botulinum toxin placement places the syringe proximal to the dentate line, and 
inserts the needle a few millimeters into the mucosa. An endosonographer then inserts the linear EUS scope into the anal canal 
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and is able to assess needle location. If the needle tip is not in the IAS, the needle is repositioned with EUS guidance to ensure 
injection into the IAS. A total of 6 units/kg of botulinum toxin (50u/1ml) up to a maximum of 100 units is subsequently 
injected equally into 4 quadrants. 
 
Results:   Preliminary data from 9 patients showed that initial needle placement was in the IAS 40% of the time, in 14 of 36 
total injections. The use of EUS guidance did not prolong procedure duration, with average procedure times remaining under 
five minutes. Thus far, about 50% of patients (4 out of 8) have had improvement in constipation and decreased use of laxative 
medications 3 months after botulinum toxin injection. The most common side effects have been temporary fecal incontinence 
and anal pain. 
 
Conclusions:   EUS allows visualization of needle tip insertion and bleb placement in the anal sphincter complex and 
facilitates real-time repositioning if initial needle positioning is suboptimal. All initial patients will be followed longitudinally 
for 6 months. Additional study regarding involvement of IAS alone versus both the IAS and external anal sphincter (EAS) is 
needed. 
 

CONCURRENT SESSION – PRACTICAL APPROACHES IN THE MANAGEMENT OF OUR IBD PATIENTS 
 
692     ANTI-TUMOR NECROSIS FACTOR ADMINISTRATION ALTERS THE NATURAL HISTORY OF 
STRICTURING CROHN'S DISEASE IN CHILDREN. Duke Geem1,2, David Hercules1,3, Suresh Venkateswaran1,3, Ranjit 
Pelia1,3, Subra Kugathasan1,3,2  
1Pediatric Gastroenterology, Hepatology, and Nutrition, Emory University School of Medicine, Atlanta, GA; 2Children's 
Healthcare of Atlanta Egleston Hospital, Atlanta, GA; 3Human Genetics, Emory University School of Medicine, Atlanta, GA  
 
Background:  Crohn’s disease (CD) is a chronic inflammatory condition of the gastrointestinal tract. Three distinct disease 
behaviors characterized for CD are inflammatory (B1), stricturing (B2) and penetrating. Children comprise ~20% of CD and 
are detrimentally impacted in their growth and development. Anti-tumor necrosis factor medications (anti-TNF) have 
revolutionized the treatment of pediatric CD, however, its effects on the natural history of this disease and optimal timing of 
administration remain unknown. 
 
Method:   Longitudinal clinical data were collected for 1075 children with newly-diagnosed CD over 5 years at 28 sites. CD 
was managed per the dictum of local pediatric gastroenterologists to measure real-world outcomes—particularly the timing for 
anti-TNF. Measured outcomes: medication exposure and incidences of disease behaviors and surgery contingent upon anti-
TNF and/or BMI Z-score (BMIz) normalization within 6 months of diagnosis. Descriptive statistics and log-rank analysis were 
performed. Single cell-RNA sequencing was utilized to assess differential gene expression. 
 
Results:  Most common disease behavior at diagnosis was B1 at 92% (n= 1024), which declined over 5 years to 83.63% 
(n=899), while B2 demonstrated the largest increase from 2.98% (n=32) to 10.60% (n=126). Probability of anti-TNF exposure 
was significantly higher for B2 vs B1 (HR 3.4; 95%CI 2.26-4.81). Optimal timing of anti-TNF administration in preventing B2 
was up to within 12 months of diagnosis (early anti-TNF) relative to after 12 months (p= 0.034) with separation of B2 survival 
curves at 3 years from diagnosis. Gene expression analysis comparing children who developed early B2 (0-2 years from 
diagnosis; n= 19) and late B2 (3-5 years from diagnosis; n= 6) revealed enrichment of 233 genes involved in inflammation and 
fibrosis. Probability of surgery was significantly greater for B2 than B1 (p < 0.0001). However, for children who received early 
anti-TNF, BMIz normalization up to 12 months of diagnosis was associated with decreased risk for surgery (vs BMIz not 
normalized; p< 0.05). 
 
Conclusions: Early anti-TNF changes the natural history of pediatric CD by reducing late B2 but not early B2 development, 
which have differential genes expressed for inflammation and fibrosis at diagnosis. BMIz normalization within 6 months of 
diagnosis among those who received early anti-TNF prognosticates surgical risk. 
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Figure 1 Therapeutic window for anti-TNF administration is within 1 year from diagnosis to prevent development of late B2. 
(A) Risk-free of B2 comparing anti-TNF administration within and after 12 months (left panel, n=403 versus n=280, 
respectively), 24 months (middle panel, n=527 versus n=156, respectively), and 36 months (right panel, n=598 versus n=85, 
respectively). Log rank, P=0.042 for within versus after 1 year. (B) Lollipop histogram demonstrating number of genes 
enriched in biological pathways associated with fibrosis and inflammation for children who developed early (within 3 years 
from diagnosis; n=15) B2 relative to late B2 (after 3 years from diagnosis; n=6). 
 

 
 
Figure 2 BMI z-score normalization within 6 months of diagnosis associated with decreased risk for surgery. (A) No 
significant difference in risk-free of surgery for children with BMIz < or = -1 (n=421) compared with BMIz >-1 (n=651) at 
diagnosis (log rank P=0.27). (B) Risk-free of surgery increased in children with BMIz normalization within 6 months of 
diagnosis (n=284) relative to those that did not normalize (n=122). (C) For children who received anti-TNF within 1 year 
(n=178), BMIz normalization within 6 months (n=124) was associated with trend for increased risk-free of surgery relative to 
those that did not normalize (n=54), log rank P=0.09. Similar results observed for other time points analyzed at 3, 9, 24, and 36 
months. 
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700 CHILDREN LIVING IN PRIMARY CARE SHORTAGE AREAS ARE AT INCREASED RISK FOR GRAFT FAILURE AND 
DEATH AFTER LIVER TRANSPLANT. Holly P. Shifman, MS1, Erika Rasnick, MS2, Chiung-Yu Huang, PhD3, Andrew F. Beck, MD 
MPH2,4, John Bucuvalas, MD5,6, Jennifer Lai, MD MBA3, Sharad I. Wadhwani, MD MPH3 . 1. Oakland University William Beaumont 
School of Medicine, Rochester, MI, 2. Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 3. University of California, 
San Francisco, San Francisco, CA, 4. University of Cincinnati School of Medicine, Cincinnati, OH, 5. Icahn School of Medicine at 
Mount Sinai, New York, NY, 6. Kravis Children’s Hospital, New York, NY 
 
INTRODUCTION: Social adversity is associated with adverse long-term outcomes after liver transplantation. In the present study, we 
evaluated whether living in areas with shortages of primary care providers also impacts outcomes for pediatric liver transplant 
recipients. 
 
METHODS: All pediatric patients (<19 years) who received a liver transplant between 1/1/2005-12/31/2015 in the U.S. were 
identified in the Scientific Registry of Transplant Recipients (SRTR). There were 5964 eligible patients. We matched patients’ home 
ZIP codes to primary care health professional shortage area (HPSA) status using the census tract at the centroid of each ZIP code. The 
Health Resources and Services Administration designates an HPSA if the population to provider ratio is greater than 3500 to 1 (or 
3000:1 in areas with unusually high needs). Patients (N=195) were excluded if their home ZIP code could not be matched to HPSA 
status. The associations between HPSAs and a composite outcome of graft failure or death were assessed using Cox proportional 
hazard models and represented with Kaplan-Meier curves. 
 
RESULTS: A total of 2726 children (47%) lived in primary care shortage areas. Overall 10-year graft survival was 78%. Children 
living in HPSAs compared to those not in HPSAs had lower estimated graft survival rates at 10 years (76% vs. 80%, p<0.001). In 
univariable analysis, residence in an HPSA was associated with a 22% (HR: 1.22; 95%CI: 1.09, 1.36) increased hazard of graft failure. 
Black race (HR: 1.29; 95%CI: 1.13, 1.48), neighborhood deprivation (HR: 1.12; 95%CI: 1.07, 1.17), and public insurance (HR: 1.38; 
95%CI: 1.24, 1.55) were also associated with increased hazard of graft failure. In multivariable analysis adjusted for race and 
insurance, children in HPSAs still had a 13% (HR: 1.13; 95%CI: 1.01, 1.26) increased hazard of graft failure. When adjusting for race, 
insurance, and neighborhood deprivation, the effect size of HPSA status decreased (HR: 1.09; 95%CI: 0.96 1.24). The effect of HPSA 
status on graft failure also varied by race (p<0.001). Black children in HPSAs had a 67% increased hazard of graft failure (HR: 1.67; 
95%CI: 1.29, 2.16) compared to Black children in non-HPSAs. For White children, the association between HPSA status and graft 
failure was less pronounced (HR: 1.11; 95%CI: 0.98, 1.27). 
 
DISCUSSION: Children living in HPSAs have an increased hazard of morbidity and mortality after liver transplant. This finding 
persisted when we controlled for race and insurance but became less substantial when controlling for neighborhood deprivation. 
Indeed, many children living in HPSAs are in high deprivation ZIP codes. This overlap, despite HPSA status and neighborhood 
deprivation measuring separate characteristics, suggests that economic deprivation extends to medical deprivation. Importantly, we 
found that race modifies the effect of HPSA status on graft survival, with Black children living in HPSAs at highest risk for adverse 
outcomes. These findings suggest that unmeasured factors (e.g., structural racism, segregation) not captured by measures of 
socioeconomic deprivation and primary care shortages likely contribute to the observed racial disparities. This study lays the 
groundwork for future studies to determine why Black children in HPSAs are at such high risk for morbidity and mortality after liver 
transplant. Future studies are also needed to better understand how living in these regions contributes to adverse outcomes, in order to 
develop effective interventions poised to lead to equitable improvements in morbidity and mortality following transplantation. 
Table 1. Baseline characteristics by HPSA status. 
Values are represented as median (IQR) or number (%). 

Characteristic Overall  HPSA  Non-HPSA p-value 
N 5769 2726 (47.2) 3043 (52.7)  
Age at transplant, yrs 2.3 (0.8, 9.8) 2.3 (0.8, 9.3) 2.5 (0.9, 10.3) 0.11 
Sex     

Female 2895 (50.2) 1385 (50.8) 1510 (49.6) 0.38 
Ethnicity     

Hispanic 1338 (23.2) 705 (25.9) 633 (20.8) <0.001 
Race     

White 4290 (74.4) 1969 (72.2) 2321 (76.3) <0.001 
Black 984 (17.1) 573 (21.0) 411 (13.5)  
Other 495 (8.6) 184 (6.7) 311 (10.2)  

Primary Insurance     
Private 2594 (45.0) 922 (33.8) 1672 (54.9) <0.001 
Public 3056 (53.0) 1756 (64.4) 1300 (42.7)  
Other 119 (2.1) 48 (1.8) 71 (2.3)  

Neighborhood Deprivation     
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High Deprivation 2861 (49.6) 1989 (73.0) 872 (28.7) <0.001 
Rurality     

Rural 912 (15.8) 700 (25.7) 212 (7.0) <0.001 
Recipient Diagnosis     

Biliary Atresia 1768 (30.6) 861 (31.6) 907 (29.8) <0.001 
Other Cholestatic 1146 (19.9) 538 (19.7) 608 (20.0)  
Acute Liver Failure 640 (11.1) 327 (12.0) 313 (10.3)  
Metabolic 545 (9.4) 211 (7.7) 334 (11.0)  
Tumor 467 (8.1) 206 (7.6) 261 (8.6)  
Autoimmune Hepatitis 250 (4.3) 114 (4.2) 136 (4.5)  
Other 945 (16.4) 464 (17.0) 481 (15.8)  

Laboratory MELD/PELD  16 (5, 25) 16 (6, 26) 15 (4, 25) 0.02 
Allocation MELD/PELD  25 (16, 32) 25 (16, 32) 26 (17, 32.3) 0.07 
Status 1a/1b 1600 (27.7) 737 (27.0) 863 (28.4) 0.28 
Donor Age, yrs 11 (2, 21) 10 (2, 20) 12 (2, 22) <0.001 
Living Donor Transplant 600 (10.4) 240 (8.8) 360 (11.8) <0.001 
Cold Ischemia Time, hrs 6.7 (5.0, 8.4) 7 (5.0, 8.6) 6.5 (4.9, 8.1) <0.001 

 

 
 

701 CLINICAL CHARACTERIZATION OF CO-MORBID AUTOIMMUNE GASTROINTESTINAL DISEASE AND EATING 
DISORDERS: A RETROSPECTIVE CHART REVIEW. Marisa A Joel BA, Marita Cooper PhD, Rebecka Peebles MD, Lindsey 
Albenberg MD, C. Alix Timko PhD 
 
Introduction: Recent research suggests a bidirectional link between autoimmune disease (AI) and eating disorders (ED), with 
individuals diagnosed with AI at increased risk for developing an ED. Gastrointestinal AI disorders (GI-AI) clinically mimic many 
presenting symptoms of ED, complicating the clinical picture. Given that GI complaints can negatively impact ED treatment, there is a 
need to better grasp the clinical characterization and treatment course of these complex patients. This study compared the clinical 
presentation and treatment course of patients with an ED and comorbid AI (non-GI and/or GI-AI) with matched ED-only cases. We 
hypothesized 1) AI diagnoses would precede ED onset; 2) cases with GI-AI would report higher GI symptomatology than those in 
control or non-GI AI groups; 3) cases with comorbid AI (GI and non-GI) and ED would present with greater medical complications 
and poorer treatment course than the ED-only group; and 4) ED controls with anorexia nervosa (AN) would demonstrate faster weight 
gain trajectory than those with comorbid AI and AN, while cases with non-GI AI and AN would gain weight faster than those with 
comorbid GI-AI and AN. 
 
Methods: We retrospectively reviewed charts of patients presenting for eating disorder treatment between 2011-2020.  Figure 1 shows 
search and selection process for cases, with full inclusion/exclusion criteria in Table 1. Cases were diagnosed with an ED and comorbid 
AI (non-GI and/or GI-AI) while controls had an ED only. We matched cases and controls on sex, gender, age, malnutrition, ED 
diagnosis, and care setting. We examined differences among groups (GI-AI + non-GI group were dropped from analyses due to small 
N) using Chi Square analyses and one-way analyses of variance. We used latent growth mixture modeling to examine group differences 
in rate of weight gain for cases with AN over six months following presentation.  

Results: See Table 2 for demographic data. For patients with comorbid ED and AI, those with GI-AI diagnoses were twice likely to be 
diagnosed with AI disease prior to ED presentation and patients with non-GI AI were more than five times likely to receive an AI 
diagnosis prior to ED presentation. We did not find differences in mean total of GI symptoms across groups (p = .17). On presentation, 
controls had higher rates of comorbid anxiety (χ2(2) = 38.36, p < .001) than cases in either AI group, while those with non-GI AI were 
significantly more likely than those with GI-AI or controls to report depression (χ2(2) = 6.80, p = .03). Cases with GI-AI presented at 
significantly lower BMI z-score than both controls and those with non-GI AI (F(2, 160) = 4.99, p < .01), however, %goal weight on 
presentation did not differ across groups (p = .13), partially due to more frequent history of overweight/obesity in controls (χ2(2) = 11.43, 
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p < .01) than in GI-AI cases. We did not find differences across groups on rates of vital sign instability or markers of re-feeding syndrome 
(ps > .05). Weight trajectories differed across the three groups, with similar slopes across controls and GI cases, and a decreased slope 
for those with comorbid AI (Figure 2).  
 
Conclusions: Findings supported our hypothesis that AI commonly precedes ED, indicating physicians treating patients with AI should 
be vigilant in screening patients for ED. We did not find differences across groups in GI symptoms or %goal weight at presentation, 
although BMI z-score was lower in those with GI-AI. Rates of comorbid psychiatric symptomology differed across groups. While ED 
controls had marginally faster rate of weight gain, we detected no differences vital sign stability or markers of refeeding syndrome. 
Overall, weight gain trajectories for both ED control patients and ED patients with comorbid GI-AI were similar; however, there was a 
slower rate of weight gain for those with a co-morbid non-GI AI. 
 
 
 
Figure 1. Patient Selection Process 
 

  
 
Table 1  
Inclusion and Exclusion Criteria 
 

Cases (N=84) Controls (N=84) 
Inclusion Exclusion Inclusion Exclusion 
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GI Autoimmune diagnosis + ED 
(N=56) 

- Celiac (N=33) 
- Crohn’s (N=15) 
- Ulcerative Colitis (N=5) 
- Eosinophilic Esophagitis 

(N=4) 
 
Non-GI Autoimmune diagnosis + 
ED (N=21) 

- Juvenile Arthritis (N=3) 
- Type I Diabetes Mellitus 

(N=7) 
- Hashimoto’s Thyroiditis 

(N=10) 
- Grave’s Disease (N=1) 

Comorbid GI and non-GI 
Autoimmune Diagnosis (N=4) 

- Ulcerative Colitis + 
Systemic Lupus 
Erythematous (N=1) 

- Celiac + Juvenile Arthritis 
(N=1) 

- Celiac +Type 1 Diabetes 
Mellitus (N=1) 

- Celiac + Hashimoto’s 
Disease (N=1) 

No AI diagnosis  
 
Incomplete medical 
chart  
 
Primarily received 
care outside of 
CHOP 
 
 

Presented to CHOP EDATP 
between Jan 1, 2011- Dec 
31, 2020 
 
No AI diagnosis  
 
 
 
 

Incomplete medical chart  
 
Primarily received care outside of 
CHOP 
 
 

 
 
Table 2  
Descriptive Data at Presentation for Clinical and Treatment Course 
 

Group Age at 
presentation 

(years) 

Gender 
(% girls) 

DSM-5 
diagnosis 
(%AN-R) 

BMI z- 
score 

%Goal 
weight 

Length 
of illness 
(months) 

Malnutrition 
(% severe) 

Level of care 
(% inpatient) 

Inpatient 
length of 

stay (days) 
Control group 
(N=84) 

15.37 81% 52.4% -0.97 84.20% 14.92 57% 59.5% 12.65 

GI AI group 
(N=59) 

15.36 81.4% 50.8% -1.66 81.93% 21.54 52.5% 52.5% 14.52 

Non-GI AI 
group  
(N=21) 

15.22 85.7% 57.1% -0.79 87.00% 18.67 71.4% 71.4% 12.14 

GI + non-GI 
AI group  
(N=4) 

16.56 75% 50% -1.78 77.14% 11.75 25% 50% 14.33 

 
Figure 2. Weight gain trajectories for ED controls (blue), GI cases (green), non-GI cases (red) 
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702 SHORT CHAIN FATTY ACIDS MODULATE PATHOBIONT INVASION IN AN INFLAMMATORY BOWEL 
DISEASE MODEL. Trina Gartke, Dr. Michael Bording-Jorgensen, Dr. Heather Armstrong, Dr. Eytan Wine 
 
Introduction: An altered gut microbiome has been implicated in inflammatory bowel diseases (IBD), but the exact role of bacteria 
has not been elucidated. A potential consequence of the altered gut microbiome is that proper fermentation of fibers in the diet may be 
impaired, leading to a changed microenvironment, including changes in the breakdown products of fibers into short chain fatty acids 
(SCFAs). Since first line therapy for pediatric IBD patients is nutritional therapy, which is difficult to complete, further understanding 
of how diet interacts with the gut microbiome is critical. Microenvironmental alterations caused by dietary patterns may permit 
commensal bacteria to become invasive under the right circumstances. This study seeks to determine how SCFAs may influence 
bacterial invasion and contribute to IBD development and progression, which could lead to future avenues for dietary or therapeutic 
recommendations to treat IBD, especially in the pediatric population. 
 
Methods: The research conducted was lab-based and hypothesis-driven. Different species of gut bacteria (both aerobic and anaerobic) 
were incubated with epithelial or macrophage cells in vitro to allow for infection, with cells exposed to SCFAs beforehand (to assess 
the impact of SCFAs on bacterial invasion). A gentamicin protection assay (kills only extracellular bacteria) was used to quantify the 
invasive bacteria. Surviving intracellular bacteria were plated and colonies counted after a period of growth to quantify bacterial 
invasion. Different SCFA conditions were compared to control using one-way ANOVA with multiple group comparisons. Growth 
curves were also measured for certain bacteria in the presence of the tested SCFAs using a spectrophotometer to assess the direct 
impact of SCFAs on bacterial growth. 
 
Results: The SCFAs acetate, succinate, and butyrate did not appear to affect macrophage intracellular bacterial survival for adherent-
invasive Escherichia coli (AIEC; LF82 strain) or commensal E. coli (HB101 strain; Figures 1 and 2). The SCFAs formate and 
propionate significantly decreased the rate of intracellular bacterial survival for both LF82 (P < 0.0001 and P < 0.0005 for formate and 
propionate, respectively) and HB101 (P < 0.0001 for formate and propionate; shown in Figures 3 and 4). There appeared to be no 
effect of SCFA exposure on epithelial intracellular bacterial invasion regardless of SCFA type for either E. coli strain (Figures 5 and 
6). Bacterial growth curves carried out for both LF82 and HB101 E. coli in the presence of SCFAs showed negligible impact of 
SCFAs on the growth of either strain with the exception of formate, which appeared to moderately decrease growth for both strains. 
Bacteroides fragilis cultured from a non-IBD patient demonstrated increased epithelial intracellular invasion with all the SCFAs 
studied compared to control (Figure 7). B. fragilis cultured from an IBD patient only showed increased epithelial intracellular invasion 
for butyrate compared to control (Figure 7; P < 0.05 for butyrate with significance not shown). B. fragilis from an IBD patient showed 
increased invasiveness compared to a strain of the same bacterium from a non-IBD patient (Figure 7). 
 
Conclusion: Measuring the invasion capacity of E. coli demonstrated a significant reduction in intracellular survival in macrophages 
after incubation with the SCFAs formate and propionate. Whether the modest decrease seen with formate and propionate is clinically 
or biologically relevant is uncertain, and requires further probing. Growth of these bacteria did not seem to be affected by the presence 
of SCFAs when incubated with them (except for a modest effect on formate). SCFAs appear to increase the invasiveness of B. fragilis 
in a non-IBD environment compared to an IBD environment. However, invasiveness seems to be increased in an IBD setting 
compared to a non-IBD setting for B. fragilis, regardless of SCFAs. These observations suggest that SCFAs may have a role in 
influencing bacterial invasion of host cells, dependent on the bacterial and host cell type, and that an inflamed gut environment also 
influences the invasiveness of bacteria. Future work includes measuring other proteins or virulence factors whose levels may change 
in response to different SCFA levels, and expanding work to include other bacterial species found in the gut microbiome. It’s crucial 
to continue investigating the effects of SCFAs on the gut microbiome in an IBD setting so that appropriate dietary or therapeutic 
recommendations can be made to facilitate remission. 
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703 THBS2 AS A GENETIC MODIFIER OF LIVER DISEASE SEVERITY IN ALAGILLE SYNDROME   
Nassur, James A. B.A., Gilbert, Melissa A. PhD, Wilkins, Ben MD/PhD, McEldrew, Deborah B.S., Spinner, Nancy Phd, Loomes, 
Kathleen M.D.  

Background: Alagille syndrome (ALGS) is an inherited, autosomal dominant disease that primarily impacts the liver. ALGS is 
caused by mutations in two Notch signaling pathway genes, the Notch ligand, JAGGED1 (JAG1) or the Notch receptor, NOTCH2. 
Liver disease severity in ALGS is highly variable, even in individuals within the same family.  Following a genome-wide association 
study (GWAS) comparing patients with severe vs. mild liver disease, a polymorphism was identified upstream of the gene THBS2, 
encoding thrombospondin-2, that is more common in severe liver disease, identifying this gene as a putative genetic modifier of 
ALGS. We hypothesize that increased THBS2 may further perturb Notch signaling in a background of JAG1 deficiency to worsen 
liver disease in patients with ALGS.  The aim of this project is to test this hypothesis in a zebrafish model. 

Methods:  Zebrafish embryos obtained from incrossing the transgenic jag2bsa13408 heterozygous fish were collected and grown at 
28°C until 5 days-post-fertilization (dpf), at which point they were collected for analysis. DNA was extracted for genotyping and RNA 
was extracted for downstream expression analysis.  For Droplet Digital PCR (ddPCR), probes of genes downstream Notch signaling 
pathway genes were used to assay pathway function: hey1, hnf4α, hnf4γ, which are either upregulated (hey1) or downregulated 
(hnf4α and hnf4γ) in response to normal Notch signaling. Pooled samples of five embryos per biological replicate were collected at 5 
dpf for expression assays. Three biological replicates were run for each sample using ddPCR. Results were normalized to the 
reference gene tbp to allow for comparisons between biological and technical samples. QuantaSoft software was used to generate data 
using an unpaired t-test to measure statistical significance (p<0.05).   For the functional digestive assay, embryos collected at 5 dpf 
were incubated in a 1.0 µM solution of BODIPY-FL C5 for 2 hours, washed, and sorted by fluorescence. Assays were done in 
triplicate, with more than 50 fish included per replicate.  Immunohistochemistry (IHC) was performed to visualize the biliary tree.  
Larvae were fixed at 5 dpf in 4% paraformaldehyde followed by methanol dehydration. Antibodies CK18 and 2F11 (1:1000, Abcam, 
Cambridge, MA) were used to stain biliary ducts.  

Results:  Notch pathway gene expression was measured by ddPCR in jag2bsa13408 wildtype, heterozygous and homozygous fish.  As 
expected, mutant fish have reduced expression of hey1 and increased expression of hnf4α and hnf4γ relative to WT samples (Figure 1).  
The BODIPY-FL C5 functional digestive assay showed significantly reduced fluorescence in both jag2bsa13408 heterozygous and 
jag2bsa13408 homozygous fish relative to their WT counterparts. (Fig. 2) IHC staining for CK18 showed a decrease in biliary tree 
branching density in jag2bsa13408 homozygous fish compared to WT fish (Fig.3), suggesting a relationship between functional deficit 
and structural morphology.  We created a transgenic zebrafish line that overexpresses human THBS2 under the control of the liver-
specific promoter, liver fatty acid binding protein (lfabp) tagged with mCherry fluorescence [Tg(lfabp:THBS2-mCherry)] by injecting 
constructs into jag2bsa13408 fish. One founder fish was identified for this line, and the resulting F1 generation (n=5) has since been 
created by crossing this fish with jag2bsa13408 heterozygous fish. We bred a jag2b WT THBS2-overexpressed F1 male with a 
jag2bsa13408 heterozygous female fish to establish a substantial line (n=57) of THBS2-overexpressing fish (Fig.4). We will genotype 
these fish in the coming months to establish an F2-line of THBS2-overexpressing fish to use for our assays and complete these 
experiments. 

Conclusion:  In this summer project, we have optimized multiple assays for analysis of a biliary phenotype in mutant zebrafish.  Our 
assays thus far have shown reduced Notch signaling and biliary development in jag2bsa13408 deficient fish without THBS2-
overexpression.  We have robustly established our jag2bsa13408 heterozygous/Tg(lfabp:THBS2-mCherry) zebrafish line in preparation 
for carrying out the remaining experiments to text our hypothesis.  We envision that if our data supports our hypothesis, additional 
experiments utilizing mouse models can be conducted to further delineate the underlying biology and test potential therapeutic 
approaches to alter THBS2 levels and thereby augment Notch signaling to help prevent severe forms of the disease.  
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704 EARLY INFLIXIMAB CLEARANCE PREDICTS REMISSION IN CHILDREN WITH CROHN’S DISEASE. A. 
Chung1, M.W. Carroll1, P. Almeida1, A. Petrova1, D. Mould2, E. Wine1, H.Q. Huynh1.1University of Alberta, Division of Pediatric 
Gastroenterology, Faculty of Medicine, Edmonton, Canada. 2Projections Research Inc, Phoenixville, United States. 

Introduction 
Pediatric Crohn’s disease (CD) patients have lower response rates and serum infliximab (IFX) levels on weight-based dosing regimens 
than adult CD patients. Studies on the IFX pharmacokinetics (PK) also suggest increased infliximab clearance (IFX CL) in children 
versus adults. An emerging technology is the use of PK dashboards to inform drug dosing. Use of PK dashboards for proactive 
therapeutic drug monitoring (TDM) in IBD patients provides dose recommendations different than standard weight-based dosing and 
may be used to improve long term outcomes. We hypothesize early IFX CL derived from PK modeling can predict long term IFX 
outcomes and be used to guide proactive TDM. 
 
Methods 
This is a retrospective study of CD patients seen at the Stollery Children’s hospital. We collected data on diagnosis, anthropometry, 
routine labs, IFX TDM and dosing, disease activity monitoring, and concomitant and past treatments from charts. We used this data to 
generate a population PK model using NONMEM with PK fit to a 2-compartment model with linear kinetics. Outcomes were defined 
at 5, 10 & 16 months. Remission was defined as wPCDAI<12.5, CRP<4 & steroid-free for 4 weeks. Responder-only as wPCDAI 
decrease >17.5 from baseline, but not in remission. Otherwise, patients were considered non-responders for that time. Patients that 
underwent intestinal surgery or ceased IFX were also non-responders. Logistic regression and ROC analyses were used to assess for 
early predictors (at baseline or end of induction) associated with remission and response to IFX at 5, 10 & 16 months. 
 
Results 

 
 
Fig. 1: Gene Expression 
Levels of hey1.  
Expression of hey1 
normalized to tbp in WT, 
jag2b +/- (p=0.0056), and 
jag2b -/- (p<0.0001) fish 
(unpaired, two-tailed t-test, 
n=3/genotype). 
 

 
 
 
 
 
 
 
 
 
 
 
Fig. 2: BODIPY-FL C5 Assay.  
The percentage of WT, jag2b +/-, and jag2b -/- 
fish with fluorescence is shown, and is 
statistically significant (unpaired, two-tailed t-
test, n=3/genotype) (p<0.0001). 
 

  WT     jag2b +/-   jag2b -/- 
 

 
 
Fig. 3: Biliary Tree Morphology.  
CK18 Staining of A) WT, B) jag2b +/-, and C) jag2b -
/- fish livers at 5 dpf. The jag2b -/- liver shows a 
decrease in biliary tree branching compared to WT 
and +/-. 
 

Fig. 4: THBS2-Overexpressing 
F1 Progeny at 6 dpf 
F1 progeny of a 
[Tg(lfabp:THBS2-mCherry)] 
founder crossed with a 
jag2bsa13408 heterozygous fish. 
Larvae exhibit strong mCherry 
fluorescence in the liver. 
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85 subjects were included, with a median follow-up of 22.3 months (IQR: 10.1, 36.8), baseline wPCDAI of 42.5 (IQR: 15, 65) and CD 
onset age of 12.7 years (IQR: 10.1, 14.6). Ten patients underwent intestinal surgery, while 6 ceased IFX. At the 5, 10 & 16 month 
marks, 54.4%, 59.4% & 67.3% of patients were in remission respectively. PK modeling showed IFX CL was positively associated 
with CRP and weight, while negatively associated with albumin. In regression analyses, early IFX CL was the only significant and 
consistent predictor of remission. A 0.1 L/d increase in IFX CL negatively predicted remission with an OR between 0.179-0.426. 
Differences in IFX dose did not account for differences in outcome. IFX CL alone had moderate predictive accuracy of remission, 
with AUC in the range of 0.682-0.738.  
 
Conclusion 
Early IFX CL is strongly associated with remission in pediatric CD patients. It may be useful as a marker of response and aid in 
guiding early IFX dose optimization and/or changes in treatment for the betterment of long-term outcomes. Proactive TDM and dose 
optimization using PK dashboards is gaining traction. Our results suggest early IFX CL will factor prominently into this approach. 
 
 

Baseline Characteristics Follow-up and treatment outcomes 
Age at diagnosis (years, median 
(IQR)) 

12.7 (10.1, 
14.6) 

Follow up duration (months, median 
(IQR)) 

22.3 (10.1, 
36.8) 

Male:Female (n) 50:35 Underwent Intestinal Surgery (n) 10 
Weight (kg, median (IQR)) 37.4 (28.0, 

49.8) 
Ceased IFX (n) 5 

BMI (kg/m2, median (IQR)) 16.1 (14.6, 
19.9) 

Required IFX + usetekinumab (n) 1 

wPCDAI (median (IQR)) 42.5 (15.0, 
65.0) 

Steroid Dependent CD (n) 9 

CRP (mg/L, median (IQR)) 19.7 (2.2, 
50.2) 

Steroid Refractory CD (n) 5 

SES-CD at diagnosis (median 
(IQR)) 

17 (10, 25) Concomitant Treatment (n)  

Paris Behavior (n)  ●       Methotrexate 51 
●       B1: Non-stricturing, non-
penetrating 

67 ●       Azathioprine 15 

●       B2: Stricturing 16 ●       Corticosteroid 18 
●       B3: Penetrating 3 ●       5-ASA 10 
●       Perianal 40 ●       EEN Induction 37 
Paris Location (n)  Dose escalated in induction (n) 7 
●       L1: Distal Ileum, limited 
cecal 

10 Dose escalated in maintenance (n) 73 

●       L2: Colonic 20 Indications for dose escalation (n)  
●       L3: Ileocolonic 55 ●       Low drug level 107 
●       L4a: Upper Proximal 48 ●       Low efficacy 27 
●       L4b: Upper Distal 14 ●       High fecal calprotectin 5 
Growth delay at diagnosis (n) 37 ●       Weight Changes 19 
Previously on adalimumab (n) 12   
Indication for Starting IFX (n)    
●       Active luminal disease 69   
●       Active perianal disease 41   
●       Failed immunomodulator 
treatment 

23   

●       Failed EEN induction 10   
●       Failed 5-ASA treatment 8   

Table 1: Cohort Summary 
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Figure 1: Patient outcomes on IFX. 
 

 
Figure 2: IFX dose by outcome. Significance level is displayed for a one-way ANOVA comparing IFX dose by outcome. 
 

Parameter, units Population Estimate % Residual standard Error % Shrinkage 
CL, L/d 0.299 1.3  
V1, L 3.3 1.1  
V2, L 1.21 9.6  
Q, L/d 0.0697 4.4  
Effect of Weight on CL 0.75 fixed  
Effect of Albumin on CL -0.806 7.9  
Effect of CRP on CL 0.0281 20.9  
Effect of Sex (if female) on CL -0.129 26.7  
Effect of ATI positive on CL 0.126 39.3  
Effect of Weight on V1 1 fixed  
Effect of Weight on V2 0.75 fixed  
Effect of Weight on Q 1 fixed  
IIV on CL, % 0.301 2.5 7.6 
IIV on V1, % 0.098 2.6 77.4 
IIV on V2, % 1.091 2.5 22 
IIV on Q, % 0.753 2.6 49.8 
Proportional Residual Error, % 0.345 2.8 13.1 

Table 2: Parameters of final population pharmacokinetic model. IIV (inter-individual variability). 
 

 5 months 10 months 16 months 
Variable (units) Sig. *OR (95% CI) Sig. *OR (95% CI) Sig. *OR (95% CI) 
IFX Pharmacokinetics       
• Baseline IFX CL (L/d) 0.012 0.426 (0.219, 

0.829) 
0.004 0.322 (0.150, 

0.694) 
0.020 0.347 (0.141, 

0.849) 
• End Induction IFX CL (L/d) 0.009 0.416 (0.215, 

0.806) 
0.003 0.315 (0.147, 

0.677) 
0.017 0.339 (0.140, 

0.822) 
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• Dose 1 IFX Trough Level 
(mcg/mL) 

0.769 1.006 (0.964, 
1.050) 

0.350 1.023 (0.976, 
1.073) 

0.013 1.094 (1.019, 
1.173) 

• Dose 3 IFX Trough Level 
(mcg/mL) 

0.151 0.919 (0.820, 
1.031) 

0.374 0.950 (0.847, 
1.064) 

0.791 1.018 (0.890, 
1.165) 

Routine Labs       
• Baseline CRP (mg/L) 0.302 1.006 (0.994, 

1.018) 
0.104 1.014 (0.997, 

1.032) 
0.239 1.012 (0.992, 

1.033) 
• End Induction CRP (mg/L) 0.014 0.598 (0.396, 

0.903) 
0.690 0.979 (0.883, 

1.086) 
0.302 0.903 (0.745, 

1.096) 
• Baseline ESR (mm/hr) 0.549 1.006 (0.986, 

1.027) 
0.857 1.002 (0.981, 

1.024) 
0.207 1.022 (0.988, 

1.057) 
• End Induction ESR (mm/hr) 0.023 0.906 (0.832, 

0.986) 
0.065 0.923 (0.848, 

1.005) 
0.753 0.987 (0.910, 

1.070) 
• Baseline Alb (g/L) 0.671 0.985 (0.921, 

1.054) 
0.120 0.944 (0.879, 

1.015) 
0.635 0.980 (0.902, 

1.065) 
• End Induction Alb (g/L) 0.033 1.171 (1.013, 

1.353) 
0.038 1.214 (1.011, 

1.458) 
0.087 1.182 (0.976, 

1.432) 
• Baseline Hgb (g/L) 0.667 0.994 (0.965, 

1.023) 
0.917 0.998 (0.971, 

1.027) 
0.992 1.000 (0.969, 

1.032) 
• End Induction Hgb (g/L) 0.057 1.041 (0.999, 

1.086) 
0.027 1.056 (1.006, 

1.108) 
0.478 1.017 (0.971, 

1.064) 
Anthropometry & Demographics       
• Baseline Weight (kg) 0.197 0.979 (0.947, 

1.011) 
0.162 0.976 (0.944, 

1.010) 
0.813 0.996 (0.959, 

1.033) 
• End Induction Weight (kg) 0.316 0.985 (0.957, 

1.014) 
0.163 0.978 (0.948, 

1.009) 
0.648 0.992 (0.958, 

1.027) 
• Baseline BMI (kg/m2) 0.280 0.934 (0.826, 

1.057) 
0.591 0.966 (0.851, 

1.096) 
0.410 1.065 (0.917, 

1.236) 
• End Induction BMI (kg/m2) 0.448 0.956 (0.853, 

1.073) 
0.673 0.974 (0.863, 

1.100) 
0.477 1.054 (0.911, 

1.220) 
• Baseline BSA (m2) 0.226 0.367 (0.072, 

1.863) 
0.087 0.227 (0.042, 

1.240) 
0.543 0.555 (0.084, 

3.692) 
• End Induction BSA (m2) 0.344 0.480 (0.105, 

2.190) 
0.090 0.245 (0.048, 

1.245) 
0.439 0.486 (0.078, 

3.015) 
• Age at baseline (years) 0.221 0.898 (0.755, 

1.067) 
0.027 0.798 (0.653, 

0.975) 
0.245 0.871 (0.691, 

1.099) 
• Female Sex 0.841 0.907 (0.348, 

2.359) 
0.475 0.694 (0.255, 

1.889) 
0.925 0.947 (0.307, 

2.923) 
Other Treatments       
• Previous adalimumab use 0.790 0.818 (0.187, 

3.581) 
0.899 0.902 (0.184, 

4.413) 
0.973 0.970 (0.160, 

5.862) 
• Concomitant IMM induction 0.941 0.948 (0.231, 

3.888) 
0.965 0.970 (0.245, 

3.842) 
0.544 1.650 (0.328, 

8.309) 
• Failed IMM therapy in past 0.261 1.857 (0.631, 

5.464) 
0.587 0.724 (0.226, 

2.322) 
0.521 1.607 (0.377, 

6.847) 
Disease Characteristics       
• Baseline wPCDAI 0.160 1.012 (0.995, 

1.030) 
0.428 1.007 (0.990, 

1.024) 
0.951 0.999 (0.981, 

1.018) 
• End Induction wPCDAI 0.000 0.868 (0.808, 

0.933) 
0.031 0.944 (0.897, 

0.995) 
0.101 0.957 (0.907, 

1.009) 
• SES-CD at diagnosis 0.813 0.994 (0.942, 

1.048) 
0.920 1.003 (0.949, 

1.060) 
0.368 0.970 (0.909, 

1.036) 
• Non-stricturing, non-

penetrating disease (PARIS B1) 
0.210 2.041 (0.669, 

6.225) 
0.025 4.500 (1.210, 

16.74) 
0.021 5.250 (1.288, 

21.40) 
• Stricturing disease (PARIS B2) 0.330 0.570 (0.184, 

1.767) 
0.025 0.193 (0.046, 

0.817) 
0.052 0.242 (0.058, 

1.010) 
• Penetrating disease (PARIS B3) 0.899 0.833 (0.050, 

13.90) 
0.785 0.676 (0.040, 

11.31) 
1.000 0.000 

(undefined) 
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• Distal Ileal, limited cecal 
disease (PARIS L1) 

0.433 1.806 (0.412, 
7.913) 

0.695 0.667 (0.088, 
5.060) 

0.734 1.500 (0.145, 
15.52) 

• Colonic disease (PARIS L2) 0.924 0.946 (0.300, 
2.986) 

0.136 2.450 (0.755, 
7.950) 

0.400 1.852 (0.440, 
7.787) 

• lleocolonic disease (PARIS L3) 0.632 0.782 (0.287, 
2.136) 

0.217 0.507 (0.172, 
1.491) 

0.335 0.527 (0.144, 
1.936) 

• Upper Proximal Disease 
(PARIS L4a) 

0.914 0.948 (0.361, 
2.489) 

0.821 1.124 (0.408, 
3.100) 

0.286 0.528 (0.163, 
1.706) 

• Upper Distal Disease (PARIS 
L4b) 

0.408 1.671 (0.495, 
5.642) 

0.720 0.788 (0.213, 
2.913) 

0.839 1.167 (0.264, 
5.165) 

• Perianal Disease 0.701 0.828 (0.315, 
2.173) 

0.847 1.104 (0.403, 
3.022) 

0.916 1.062 (0.342, 
3.297) 

• Growth Delay at Diagnosis 0.948 1.032 (0.396, 
2.691) 

0.749 0.848 (0.311, 
2.317) 

0.637 0.762 (0.246, 
2.358) 

Table 3: Initial exploratory univariate analysis of factors associated with remission. *OR for baseline and end induction IFX CL given 
for a 0.1 unit change. Factors with a significant association (p < 0.05) are bold-faced.  
 

 5 months 10 months 16 months 
Baseline factors associated with 
remission sig. *OR (95% CI) sig. *OR (95% CI) sig. *OR (95% CI) 

IFX CL (L/d) 0.012 
0.426 (0.219, 
0.829) 0.001 

0.179 (0.066, 
0.490) 0.020 

0.297 (0.106, 
0.828) 

Dose1 IFX Trough Level 
(mcg/mL)     0.014 

1.101 (1.020, 
1.189) 

CRP (mg/L)   0.016 
1.030 (1.005, 
1.054)   

 5 months 10 months 16 months 
Factor at the end of induction 
associated with remission sig. *OR (95% CI) sig. *OR (95% CI) sig. *OR (95% CI) 

IFX CL (L/d) 0.006 
0.330 (0.151, 
0.722) 0.003 

0.304 (0.138, 
0.668) 0.017 

0.339 (0.140, 
0.822) 

wPCDAI 0.000 
0.848 (0.781, 
0.922) 0.033 

0.938 (0.885, 
0.995)   

Table 4: stepwise multivariate regression analyses to compare factors most likely associated with remission. Factors were chosen 
based on results from univariate analysis and evidence of a strong association with outcome in previous literature. Factors assessed 
include: IFX CL, IFX trough level, CRP, albumin, wPCDAI, presence of stricturing, and immunomodulator use. *OR for IFX CL 
given for a 0.1 unit change. 
 

 
Figure 3: Univariate ROC analysis assessing IFX CL as a predictor of remission. The x and y coordinates of the cut point are labeled 
with the perpendicular red line. The cutoff value and AUC (95% CI) values are listed adjacent to the curve. 
 
705 THE RISK OF TRANSAMINITIS AND DRUG-INDUCED LIVER INJURY IN CHILDREN WITH TUBERCULOSIS 
(TB) AND CHRONIC LIVER DISEASE: A RETROSPECTIVE COHORT ANALYSIS. Julia Fink1, Amit Chitnis2, Robert Wong3, 4, 
Mel Heyman5, Devan Jaganath6,7. 1 Lewis Katz School of Medicine, Temple University, Philadelphia, Pennsylvania, USA.  
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2 Tuberculosis Section, Division of Communicable Disease Control and Prevention, Alameda County Public Health Department, San 
Leandro, California, USA. 3 Division of Gastroenterology and Hepatology, Veterans Affairs Palo Alto Healthcare System, Palo Alto, 
California, USA. 4 Division of Gastroenterology and Hepatology, Veterans Affairs Palo Alto Healthcare System, Palo Alto, 
California, USA. 5 Division of Pediatric Gastroenterology, Hepatology and Nutrition, UCSF School of Medicine 6 Division of 
Pediatric Infectious Diseases, University of California, San Francisco, San Francisco, California, USA. 7 Center for Tuberculosis, 
University of California, San Francisco, San Francisco, California, USA. 
 
Background/Introduction  
It is challenging to manage tuberculosis (TB) disease in patients with underlying liver disease, given that standard TB treatment 
includes multiple hepatoxic agents. However, children overall have lower rates of side effects to anti-TB treatment compared to 
adults. Our objective was to examine the risk of transaminitis and drug-induced liver injury (DILI) among children receiving standard 
TB therapy with and without chronic liver disease. 
 
Methods  
We conducted a retrospective cohort analysis using a deidentified patient database from a large health system that included clinical, 
demographic, laboratory, and medication data. We included children (<18 years old) with TB disease defined by ICD 9 or 10 codes 
between 2011-2020. Available liver function tests (LFTS) included ALT and AST. DILI was identified through ICD codes or ALT 
elevation five times above the upper limit of normal (ULN) within 1 year of treatment initiation. Data was extracted from the database 
using SQL, and statistical outcomes were determined using Fisher’s Exact Test and Wilcox Rank Sum Test for dichotomous and 
continuous variables, respectively, in R. 
 
Results 
Of 431 pediatric TB cases identified, 64 children with a documented initiation of standard TB treatment with rifampin, isoniazid, 
pyrazinamide and ethambutol were included in final analysis. Median age was 10.3 years (IQR: 12.3) and 36 (57%) were female. 
Chronic liver disease (CLD) was identified in 4 patients (6%). As shown in Table 1, ALT and AST baseline values were higher in 
those with CLD than without CLD, but only minimally above normal limits. Baseline and follow up LFTs were available in 11 
patients (3 with CLD), and during treatment ALT increase above baseline was larger in children with CLD compared to those without 
CLD (147 increase (IQR 63) vs. 13.5 (IQR 31), p = 0.048). Additionally, baseline AST was significantly higher in patients with CLD 
compared to those without (37 (IQR 29) vs. 24.5 (IQR 4.74), p = 0.024). All four children with CLD had follow up LFTs, of which 
three (75%) had a follow up ALT above the ULN, and two (50%) had an AST above the ULN. Five of the 64 (7%) children had a 
DILI, of which 2 had CLD with an ALT elevation five times the ULN, indicating a statistically significant over-representation of CLD 
in patients with DILI (p = 0.001). However, as shown in Figure 1, all children with CLD had ALTs return to within normal limits 
with a median time to resolution of 17.5 (IQR 51) days.  
  
Table 1. Summary of transaminases at baseline and during tuberculosis treatment for children with and without chronic liver 
disease 

 Median (IQR) 
N = 11 

Medan – Liver Disease 
N = 3 

Median – No Liver 
Disease 
N = 8 

ALT    
Baseline 22 (30.5) 38 (15) 16 (13.5) 

Maximum 24 (30) 116.5 (149.5) 24 (24) 
Maximum Increase over 

Baseline* 
17 (51.5) 147 (62.5) 13.5 (31) 

Time from Baseline to 
Maximum (days) 

267 (206) 346 (412) 226.5 (128.75) 

Fold change above 
baseline  

2 (2.16) 3.69 (1.47) 1.97 (1.79) 

Fold Change above upper 
limit of normal 

0.775 (0.98) 3.134 (4.66) 0.77 (0.55) 

AST    
Baseline* 27 (7) 37 (29) 24.5 (4.75) 
Maximum 35 (32) 65.5 (85) 35 (30) 

Time from Baseline to 
Maximum (days) 

186 (215) 346 (412) 128 (187) 

Fold change above 
baseline  

11 (38.5) 54 (64.5) 6.5 (18.25) 

Fold Change above upper 
limit of normal 

1.48 (1.23) 2.46(0.67) 1.27(0.94) 

* P < 0.05 
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Figure 1. ALT Values in Patients with Underlying Liver Conditions 

 
 
 
Conclusion  
In a single center retrospective cohort, children with chronic liver disease had a higher increase in LFTs during tuberculosis treatment 
compared to those without chronic liver disease and were at higher risk of a DILI. At the same time, they all resolved their 
transaminitis within 1 year. This overall supports the use of standard TB therapy in children with underlying liver disease, but regular 
monitoring of LFTs in these children is indicated. Further work is needed to understand how to further mitigate the risk of 
hepatoxicity in this vulnerable group. 
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706 COST-EFFECTIVENESS OF NITISINONE FOR HEREDITARY TYROSINEMIA USING MARKOV MODELING. Faiha 
Khan, Patrick McKiernan, Kenneth J. Smith, Vikram K. Raghu 
In hereditary tyrosinemia Type 1 (HT), children lack the enzyme fumarylacetoacetate hydrolase (FAH), resulting in a toxic buildup of 
metabolites due to an inability to metabolize tyrosine. If untreated, children often do not survive past the first year of life. Liver 
transplant replaces FAH to cure HT and allows children to continue without a restricted diet. However, liver transplant carries its own 
risks including lifelong immunosuppression. Nitisinone, a drug that inhibits an upstream enzyme involved in the breakdown of 
tyrosine, effectively prevents the buildup of toxic metabolites. In combination with restricted diet, nitisinone is highly effective but 
costly. We evaluated the cost-effectiveness of children with HT receiving nitisinone compared to not using nitisinone. We built a 
Markov model to represent each treatment over 10 years. We measured costs in 2020 dollars and effectiveness in life-years (LYs). We 
obtained parameters relevant for each treatment by literature review. Our base case was a female patient diagnosed with HT within the 
first month of life. We assumed that children not receiving nitisinone would be immediately listed as status 1B for liver transplant. 
Our primary outcome was an incremental cost-effectiveness ratio (ICER) between the two treatments. To test the validity of our 
model, we performed a sensitivity analysis by removing the option of transplant, a scenario in which we would expect the model to 
prefer nitisinone. In the base case, a female patient immediately listed for liver transplant accrued a total cost of $567,360. A female 
patient using nitisinone accrued a total cost of $1,753,043. Accounting for future life-years lost due to death, nitisinone treatment over 
10 years added 6.89 LYs per patient compared to no nitisinone. Overall, nitisinone treatment for female patients cost $172,166/LY 
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gained compared to no nitisinone. Male patients using nitisinone accrued a total cost of $1,785,272 due to higher weight-based 
medication doses. Treatment in male patients resulted in 6.73 LYs gained per patient. Overall, nitisinone treatment for male patients 
cost $180,897/LY gained. The projected 10-year survival rates for no nitisinone and nitisinone treatment were 72.3% and 95.6%, 
respectively. In the scenario without the option of transplant, nitisinone for a female patient cost $66,089/LY gained, which was below 
the typical $100,000/LY threshold. Our results show that nitisinone is a highly effective treatment but its cost-effectiveness is above 
the typical threshold of $100,000/LY gained. Given the survival benefit, nitisinone should be considered for all patients with HT. 
Future work will aim to determine which parameters have the most significant effect on the results and whether treatment with 
nitisinone as a bridge to liver transplant could be more cost-effective than either treatment alone. 
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