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Overview: In a number of congenital neurodevelopmental syndromes with comorbid intellectual disability (ID), significant percentages of affected individuals experience infant feeding difficulties and childhood gastrointestinal (GI) issues which may persist into adulthood and adversely affect health and quality of life. This includes autism spectrum disorder (ASD), multiple neurogenetic conditions (some with comorbid ASD), and neurodevelopmental syndromes with unknown or viral etiology, such as cerebral palsy (Cooper-Brown et al., 2008; Halladay et al., 2024; Sullivan et al., 2008). Additionally, in some of the same neurodevelopmental syndromes that present with feeding difficulties and failure to thrive in infancy (e.g., Prader-Willi syndrome and Angelman Syndrome), challenging food-related behaviors such as food selectivity and hyperphagia are reported in childhood and adulthood (Salminen, Crespi, & Mokkonen, 2019). These behaviors can also affect growth and health adversely. For example, unchecked hyperphagia can result in obesity and its comorbid health conditions (Heymsfield et al., 2014). Yet the underlying causes of food-related behavior and GI symptoms that are present in multiple neurodevelopmental syndromes, and their relationship to other phenotypic characteristics, are not well understood.   
In this symposium, we report on advancements in understanding GI issues and feeding behavior in neurodevelopmental syndromes with comorbid ID. We will present data from two studies that focus on Angelman Syndrome: one that reports on insights into the mechanisms underlying GI issues in Angelman syndrome from a mouse model, and the other reporting infant growth and feeding challenges and longitudinal data on GI and feeding challenges from the Angelman Syndrome Natural History Study. We then report on growth and feeding challenges observed in a longitudinal study of children with congenital Zika syndrome, some of which mirror those reported in the Angelman syndrome literature. Finally, we report on food-related behavior and hyperphagia symptoms in children with three neurogenetic conditions (Prader-Willi Syndrome, Angelman Syndrome, and Williams Syndrome) compared to low-risk controls with no known syndrome. Collectively, these studies contribute to better understanding of phenotypic specificity across neurodevelopmental syndromes that present with food-related behaviors and GI symptomology, shed light on etiology, and set the stage for future research to understand these complex issues. 
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Introduction: Angelman Syndrome (AS) is a neurodevelopmental disorder caused by the loss of the maternally inherited UBE3A gene, that has been shown to profoundly impact the central nervous system (den Besten et al., 2021). However, up to 80% of individuals with AS also present with gastrointestinal (GI) problems, suggesting that the enteric nervous system (ENS) might also be significantly impacted (Leader et al., 2022). Understanding the GI manifestations in AS mice could not only clarify the underlying mechanisms of the disorder but also offer insights into potential therapeutic approaches for alleviating GI symptoms in other neurodevelopmental disorders.
Method: We employed a maternally inherited UBE3A knockout (m-/p+) mouse model to conduct a series of in-vivo and ex-vivo tests designed to test gastrointestinal movement and ENS function. In vivo tests included total GI transit (TGIT), colonic motility, gastric emptying, and small intestine transit. Ex vivo tests, implemented to assess ENS function, including evaluation of colonic migrating motor complexes (CMMC) and duodenal propagating contractile complexes (PCC) by spatiotemporal mapping. Immunohistochemistry was performed to quantify neuronal density in the colon, ileum, duodenum, and stomach.
Results: Both male and female AS mice exhibited significant delays in TGIT and reduced gastric emptying rates compared to wild-type controls. Notably, female AS mice showed increased colonic motility, while male mice did not exhibit significant changes. No significant differences were observed in small intestine transit, CMMC frequency, or duration. However, duodenal PCC analysis revealed a decreased amplitude in both sexes. Additionally, male mice showed reduced PCC duration, increased inhibition rates, and decreased contraction frequency per cycle. In terms of neuronal density, reductions were observed in the colon, ileum, and duodenum of female AS mice, while male mice exhibited decreases in the duodenum and corpus of stomach.
Discussion: The observed delays in TGIT and reduced gastric emptying in both sexes highlight a common upper gastrointestinal dysfunction in AS mice. However, differences in specific GI motility, such as increased colonic motility in females and distinct PCC alterations in males, suggest sex-specific responses in lower GI tract function. The neuronal density reductions observed in sex-specific patterns across the gut may underlie these motility differences. This emphasizes the importance of investigating region- and sex-specific enteric changes in AS, which could guide more targeted therapeutic approaches.
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Introduction: Angelman Syndrome (AS) is a rare neurogenetic disorder caused by the lack of expression of the UBE3A gene, which can be disrupted through one of four genetic mechanisms (Tan et al., 2011; Williams et al., 2006). The most common cause is a deletion on chromosome 15 that includes UBE3A. Other causes include uniparental Disomy UPD), where both copies of chromosome 15 are paternally inherited; defects in the imprinting of chromosome 15; or a mutation in the maternally-inherited copy of UBE3A. There is an established genotype-phenotype correlation, with individuals with the deletion subtype typically experiencing the most significant challenges.
AS is often accompanied by gastrointestinal (GI) issues, some of which present early in life, including gastroesophageal reflux disease (GERD), failure to thrive, and feeding difficulties (Glassman et al., 2017; Leader et al., 2022; Tan et al., 2011; Thibert et al., 2012). However, longitudinal data on the persistence of these symptoms and co-occurrence with other symptoms over time are limited. While studies have described prevalence of eosinophilic esophagitis, constipation, cyclic vomiting, as other prevalent GI symptoms, many rely on retrospective chart review, datasets that predominantly represent younger participants, or caregiver-reported measures through registries (Leader et al., 2022). Few studies have been able to longitudinally track multiple subjects, leaving gaps in understanding the long-term progression and persistence of AS-related GI symptoms. Additionally, few studies have been able to perform detailed subtype comparisons, often focusing instead on broad comparisons between deletion and non-deletion subjects. These limitations restrict insights into the full spectrum of the GI symptomatology in AS and the progression of GI symptoms by genetic subtype (Glassman et al., 2017; Tan et al., 2011; Thibert et al., 2012; Leader et al., 2022). 
Method: The Angelman Syndrome Natural History Study (ASNHS) is a multi-site, observational, longitudinal study that has since 2006, followed a cohort of individuals with a confirmed molecular diagnosis of AS. Each visit involves a comprehensive battery of assessments, including neurodevelopmental testing, anthropometric measurements, physical exams, standardized questionnaires across multiple domains, and a comprehensive clinical interview. The clinical interview captures prevalence of common AS symptoms, integrating both retrospective data (e.g., prenatal and early feeding history) and current medical or symptomatic data. Given its longitudinal design, the ASNHS is uniquely positioned to assess symptom progression and persistence over time, offering valuable insights into the natural history of AS across different subtypes.
Results: Currently, 564 participants are enrolled in the NHS, with ages ranging from 5 months to 52 years. The mean age at baseline is 7 years and 3 months, increasing to a mean of 10 years and 2 months at the most recent visit. Notably, at least 65% of subjects have attended more than one study visit, with the number of visits varying from 1 to 13. Table 1 provides information on the signs and symptoms of GI issues and co-occurrence with seizure activity as reported by caregivers at participants’ most recent visit.
Table 1. Prevalence by Subtype of Early and Recent Feeding and GI Challenges, and Seizure Co-occurrence
	
	Deletion



(n=365)
	Mutation



(n=84)
	UPD



(n=55)
	Imprinting Defect


(n=36)
	Abnormal Methylation
Non-Deletion
(n=15)
	All Subtypes


(n=555)

	
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)

	Infant Growth & Early Feeding Challenges
	
	
	
	
	
	

	      Failure to gain weight
	145 (40%)
	36 (43%)
	12 (22%)
	3 (8%)
	4 (27%)
	206 (37%)

	      Feeding difficulties
	130 (36%)
	37 (44%)
	12 (22%)
	13 (36%)
	5 (33%)
	203 (36%)

	GI & Feeding Challenges at Most Recent Visit
	
	
	
	
	
	

	      Constipation
	109 (30%)
	40 (48%)
	16 (29%)
	13 (36%)
	8 (53%)
	191 (34%)

	      Drooling
	216 (59%)
	43 (51%)
	36 (65%)
	24 (67%)
	9 (60%)
	334 (59%)

	      Gagging
	160 (44%)
	39 (46%)
	23 (42%)
	12 (33%)
	6 (40%)
	246 (44%)

	      GERD
	132 (36%)
	32 (38%)
	21 (38%)
	13 (36%)
	3 (20%)
	206 (37%)

	Reported Seizure Activity at Most Recent Visit
	234 (64%)
	41 (49%)
	21 (38%)
	14 (39%)
	4 (44%)
	314 (56%)

	Reported >=1 GI Symptom & Seizure Activity
	208 (57%)
	40 (48%)
	20 (36%)
	13 (36%)
	4 (44%)
	285 (51%)


Note. Nine subjects have confirmed abnormal DNA Methylation, but further testing is needed to determine molecular subtype.

Across all subtypes, the most reported GI symptom was drooling (59%), followed by gagging (44%), GERD (37%), and constipation (34%). Seizures were most often reported for individuals with a Deletion (64%) and across all subtypes often with co-occurrence of at least 1 GI symptom (51%). Further analysis is necessary to gain a deeper understanding of the etiopathogenesis of these symptoms. 

Discussion: Findings from the ASNHS underscore the pervasiveness of GI issues in individuals with AS of all molecular subtypes, and co-occurrence of GI symptoms with seizures. These observations suggest a complex relationship between GI issues and other health challenges. Leveraging data from the ASNHS can further enhance understanding of the full range of GI symptoms in individuals with AS.
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Introduction: From 2015-2016, approximately 3000 babies were born with congenital Zika syndrome (CZS) in Brazil. CZS results from in utero exposure to the Zika virus and is characterized by microcephaly, subcortical calcifications, ocular abnormalities, arthrogryposis, and hypertonia (Moore et al., 2017). While severity varies, children born with CZS face lifelong challenges including intellectual and developmental disability and increased health risks (Satterfield-Nash et al., 2017; Wheeler et al., 2020). Early studies showed that in the first two years of life children with CZS experienced feeding difficulties, worsening nutritional status, and severe growth deficits (Antoniou et al., 2023; Aguiar et al., 2022). However, there is limited knowledge on how CZS impacts feeding behaviors and growth as children age. This presentation will describe the progression of feeding practices and weight status over a five-year period in a cohort of children with CZS in northeastern Brazil.
Method: Participants were children with confirmed or presumed CZS enrolled in a 5-year longitudinal study at the rehabilitation center of the Altino Ventura Foundation in Recife, Brazil. Data on feeding practices and weight status was collected from 156 children at five timepoints between 2018 and 2022. The average age of the children was 32.1 months at enrollment and 76.6 months at the fifth assessment. Multilevel models, with repeated observations nested within children, were used to estimate time related differences in each outcome.
Results: Use of enteral feeding, such as gastrostomy, increased from 19.2% to 33.3% over 4 years (p < .001). Among children who did not exclusively use an enteral feeding method, the percentage experiencing at least one dysphagia associated behavior, such as coughing or gagging, increased from 73.9% to 85.3% (p = .030) while consuming liquids and from 36.2% to 73.5% (p = .001) while consuming solids. Based on weight‐for‐age z‐scores, the percentage of children who were moderately or severely underweight increased from 42.5% to 46.1% over the 4 years but was not statistically significant. Children exclusively using an enteral feeding method had significantly decreased odds of being underweight at assessments 3, 4, and 5.
Discussion: These findings highlight that children with CZS experience increasing feeding difficulties as they age. Over a five-year period, symptoms of dysphagia and use of enteral feeding methods increased in this population. While nearly half of the cohort remained underweight at the final timepoint, children using enteral feeding were less likely to be underweight. Our findings elucidate the physiological reasons children with CZS may be underweight and point to intervention targets, such as enteral feeding, to improve their feeding practices.
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Introduction: Hyperphagia, defined as an extreme unsatisfied drive to consume food, is a concerning cause of childhood obesity associated with disruptive food-related thoughts and behaviors (Heymsfield et al., 2014). Although once considered the defining symptom of Prader-Willi syndrome (PWS) (Hodapp & Dykens, 2007), hyperphagia has increasingly been reported in other neurogenetic conditions (NGC), including Angelman syndrome (AS), with some studies reporting similar rates of symptoms in AS and PWS (Mertz et al., 2014; Welham et al., 2015). However, there is limited data on hyperphagia in early childhood in neurogenetic groups. Additionally, associations between hyperphagia and other phenotypic characteristics shared by many children with NGCs (e.g., intellectual disability, autism symptomology, sensory sensitivity, challenging behavior) are not well understood within or across syndromes. 
Establishing hyperphagia profiles in young children with NGCs may improve understanding of etiology and potential targeted interventions. This presentation reports on the results of our study exploring how hyperphagic symptoms differ across NGCs in early childhood and how hyperphagic symptoms relate to other clinical and developmental features in early childhood.
Method: We analyzed scores from the Hyperphagia Questionnaire (HQ) and other clinical and developmental measures completed by caregivers about their 4-8-year-old children in the Purdue Early Phenotypes Study (PEPS). Children (N=99) represented three NGCs (AS, PWS, and Williams syndrome [WS]) and a group of low-risk controls (LRC). The HQ generates a Total score, where higher total represents more hyperphagic symptoms, as well as three domains: Behavior, Drive, and Severity (Dykens et al., 2007). We compared HQ Total and domain scores across the four groups. We also examined correlations between HQ Total scores and other clinical and developmental measures within each group and created a regression model to examine predictors of HQ Total score.
Results: Hyperphagic symptoms varied across participants, with a range of 11-47 overall for HQ Total scores (AS: 13-37; PWS: 11-47; WS: 11-39; LRC: 11-28). All NGC groups were significantly elevated in HQ Total and Behavior scores compared to LRC. Only AS and WS were significantly elevated in the Drive domain, and only PWS in the Severity domain. After controlling for externalizing behavior, HQ Total scores were higher for PWS relative to other groups.
Discussion: Hyperphagic symptoms may not differentiate PWS from other NGCs in early childhood. However, hyperphagic phenotypes may be most severe in PWS. Further investigation of these profiles may inform etiology and syndrome-specific treatments.
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