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Introduction

Food protein-induced enterocolitis syndrome (FPIES) is an 
uncommon non-IgE mediated food allergy that mostly affects infants 
and toddlers. Children or infants present with excessive vomiting and 
lethargy 1-4 hours after ingesting a triggering food in the acute form of 
the condition (3). The chronic condition presents with continual 
vomiting, diarrhea, bloody stool, and failure to thrive (3). While a 
diagnostic code was recently assigned there is still little understanding 
of the underlying pathology which makes a clinical diagnosis 
challenging. We hypothesize that FPIES may be associated with the gut 
microbiome. To test this hypothesis, stool samples and survey data were 
collected from children with FPIES, children that have outgrown the 
allergy, and allergy-free children. We will use QIIME2 to compare the 
microbial communities of the different study groups and look for 
associations with lifestyle factors that may impact the microbiome.

Previous research on FPIES has been inconclusive when 
determining the underlining pathology of the condition. A role of T cells 
has been suggesting in localized intestinal inflammation; however, this 
has not been confirmed. Increased mast cell load has also been reported 
but not confirmed (1). 

Sample Acquisition
• Children aged 3-10 with current FPIES, children who have outgrown 

FPIES and allergy-free children were recruited. Participants 
completed a survey about factors that may influence the gut 
microbiome, for example, antibiotic exposure, probiotic usage, PPI 
usage, birth method, breastfeeding and sent a stool sample for 
sequencing.

• DNA extraction, amplification and sequencing was performed by 
Ubiome. Then you can get into the data analysis piece. 

Microbiome Analysis
• QIIME2 was utilized to analyze the resulting sequences from the 

stool samples.
• Using dada2 primers were trimmed and a feature table and a 

representative sequences file was made 
• An alpha rarefaction plot was generated with the feature table to 

determine a sampling depth for alpha and beta diversity analysis. 
• Alpha and beta diversity analysis was generated with a sampling 

depth of 29518 to retain sequences with high feature count. 
• Alpha diversity was compared using the following statistical tests: 

evenness, shannon’s, faiths, and Observed OTUs
• Beta diversity was compared using Jaccard distance, Bray-Curtis 

distance, unweighted UniFrac distance, weighted UniFrac distance

Discussion
Significant differences in evenness were 

found between the group that had FPIES and the 
group that was allergy free. Through the evenness 
measure it can be determined that the two groups 
had significant difference in microbiome 
environment. This evenness metric was also used to 
determine significant differences between children 
who have outgrown the condition and those 
children who still have FPIES. However, children 
who still have FPIES are more closely related in 
diversity of microbiome to those who have never 
had FPIES. This conclusion does not have an 
adequate explanation for occurring and research is 
still ongoing. Differences in evenness in the FPIES 
type were also noted. 

Preliminary taxonomic data has been gathered 
and is currently ongoing. Reported is the Prevotella
relative frequency  in children with FPIES and 
children without FPIES. Noted were increased 
Prevotella frequency in children with FPIES than 
children without FPIES. Literature on Prevotella
has indicated it has possible affects on mucosal 
inflammation. Prevotella is associated with 
improved T helper 17 immune responses with can 
lead to inflammation in the gut. However, this is not 
confirmed, and research still needs to be conducted 
in order to find definitive evidence to support this 
claim (2). 

In terms of our groups future research with 
this data set; differential abundance needs to be 
determined between the FPIES group and the group 
allergy free group. In addition, lifestyle factor data 
and the occurrence of FPIES will need to be 
analyzed to find statistically significant variables.  

Results

Figure 1. Evenness Group Significance: Bar plots demonstrating differences in evenness between children who had been 
diagnosed with FPIES compared to allergy-free children. The middle line represents the median value for each group.
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Objectives 
• Establish microbiome difference between children with FPIES, 

children without FPIES, and children that have outgrown FPIES.

• Identify lifestyle factors that may influence the development of 
FPIES, potentially by impact on the gut microbiome

Methods

Allergy Free FPIES

Prevotella

Figure 3. Taxonomy Bar plot showing relative abundance of Prevotella in children with FPIES compared to allergy free 
children

Variable H value P value

FPIES vs Allergy Free 6.5243755 0.0010640

Acute vs Chronic vs Both 7.903480 0.004934

Current FPIES vs 
Outgrown FPIES vs allergy 
free

5.373464 0.020445

• Taxonomy was assigned using the SILVA database and bar plots were developed to 
visualize relative abundance of different bacterial species in each sample collected.  

Figure 2. The chart shows significant differences in evenness between children with FPIES and children who are allergy 
free. Differences in evenness are also noticed between children with FPIES, c. hildren who have outgrown FPIES, and 
allergy free children as well as differences in evenness between children with different types of FPIES (acute vs chronic)


