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Abstract

Background & Aims: Gastrointestinal side effects are common during oral immunotherapy 

(OIT) and eosinophilic esophagitis (EoE) is a potential complication. We aimed to characterize 

eosinophilic gastrointestinal responses to peanut OIT, in which peanut protein is given orally, with 

incremental increases in dose over time.

Methods: Twenty adults with IgE-mediated peanut allergy were randomly assigned to groups 

given peanut OIT (n=15) or placebo (n=5); 1 additional subject withdrew before randomization. 

Serial gastrointestinal biopsies were collected at baseline (n=21, 0 weeks), following dose 

escalation (n=10, 52 weeks), and during the maintenance phase (n=11, 104 weeks). Endoscopic 

findings were characterized using the EoE endoscopic reference score. Biopsies were assessed 
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for eosinophils per high-power field (eos/hpf) and other pathology features using EoE histologic 

scoring system scores. We performed immunohistochemical analyses of eosinophil peroxidase 

deposition, quantified using automated image analysis.

Results: At baseline, no subjects reported current gastrointestinal symptoms. However, 3 of the 

21 subjects (14%) had esophageal peak eosinophil counts ≥15 eos/hpf and all subjects had dilated 

intercellular spaces (DIS). OIT induced or exacerbated esophageal eosinophilia (EE) at 52 weeks 

in most subjects (peak eosinophil counts >5 eos/hpf in 6 of 7 patients [86%]; peak eosinophil 

counts ≥15 eos/hpf in 4 of 7 patients [57%]). One subject met clinicopathologic criteria for EoE 

and withdrew; no significant changes in esophageal peak eosinophil counts were observed in the 

placebo group. EE in the OIT group corresponded with significant increases in EoE histologic 

scoring system scores and deposition of eosinophil peroxidase. In 4 of 6 participants (67%), 

OIT-induced EE and gastrointestinal eosinophilia resolved by the end of the maintenance phase. 

Gastrointestinal symptoms were not clearly associated with EE or gastrointestinal eosinophilia.

Conclusions: In this pilot study, we found that peanut OIT-induced EE and gastrointestinal 

eosinophilia are usually transient and are not always associated with gastrointestinal symptoms. 

Clinicaltrials.gov no: NCT02103270

Keywords

EREFS; EoEHSS; Food Allergy; Inflammation

Introduction

IgE-mediated food allergy is an increasingly common and potentially life-threatening 

disease. Currently, the mainstay of treatment is food avoidance and management of acute 

allergic reactions. The unpredictable nature of these reactions has generated significant 

interest in proactive treatments that attempt to achieve tolerance or desensitization to 

food triggers through gradual antigen exposure.1 Several multi-center clinical trials have 

investigated oral immunotherapy (OIT) as a promising treatment for peanut allergy;2–6 

notwithstanding, questions regarding its safety remain.7 Among potential adverse events, 

gastrointestinal side effects (e.g. abdominal pain, nausea, and vomiting) are the most 

common (affecting approximately 30% of OIT subjects) and are often the rationale for 

treatment discontinuation.8 Another major concern is the development of eosinophilic 

esophagitis (EoE) during OIT.9

EoE is a chronic antigen-mediated disease characterized by eosinophilic inflammation of 

the esophageal tissue resulting in esophageal dysfunction. If left untreated, eosinophilic 

inflammation may result in tissue fibrosis leading to esophageal narrowing, stricture 

formation, and food impaction.10 The incidence of EoE during OIT has been estimated 

at 2.7%.9 This is likely an underestimate as patients with gastrointestinal symptoms during 

clinical trials of OIT are not systematically evaluated with endoscopy. Some have estimated 

the incidence to be as high as 8–14% when gastrointestinal symptoms and dropout rates are 

used as alternative measures.8
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There are three possible explanations for the occurrence of EoE during OIT: (1) subclinical 

disease exists prior to initiating OIT; (2) EoE develops irrespective of OIT; and (3) EoE 

is induced by OIT. Previously, we addressed the first of these scenarios by performing 

endoscopies in 21 peanut-allergic adult subjects prior to initiating OIT.11 We found 

increased eosinophils (>5 eosinophils per high-power field (eos/hpf)) in 24% (5/21) of 

subjects, 3 of whom (14%, 3/21) had ≥15 eos/hpf. Tissue eosinophilia in some subjects 

was also accompanied by mild endoscopic and histologic findings characteristic of EoE. 

Of note, these patients did not meet the clinicopathologic diagnostic criteria for EoE given 

the absence of symptoms of esophageal dysfunction. This study addresses scenarios 2 and 

3 by performing serial endoscopic biopsies in the same subjects receiving peanut OIT vs. 

placebo.

Methods

Study population

Participants in this sub-study were recruited from a larger phase II, randomized, double­

blind, placebo-controlled (DBPC), clinical trial. The Peanut Oral Immunotherapy: Safety, 

Efficacy and Discovery (POISED) Clinical Trial at the Sean N. Parker Center for Allergy 

and Asthma Research at Stanford University was conducted from April 2014 to March 

2016 (clinicaltrials.gov; NCT02103270).11, 12 Both the parent trial and this sub-study were 

authorized by the Stanford University Institutional Review Board (Stanford, CA); this sub­

study included a separate data safety monitoring board. Inclusion and exclusion criteria were 

described previously.11 Briefly, subjects >18 years old with IgE-mediated peanut allergy 

but no history of eosinophilic gastrointestinal disease (EGID) were recruited. Peanut allergy 

was confirmed by a DBPC food challenge and a comprehensive gastrointestinal symptom 

questionnaire (published previously11) was administered to assess clinical symptoms at 

baseline and during the trial. Subjects were withdrawn from the study if they met 

clinicopathologic criteria for EGID.

Endoscopic and histopathologic evaluation

Subjects underwent esophagogastroduodenoscopy (EGD) at three time points: baseline, 

52 weeks (optional), and 104 weeks. Endoscopic biopsies were obtained from the 

proximal esophagus (PE), middle esophagus (ME), distal esophagus (DE), gastric antrum 

and proximal duodenum. Four passes were performed at each location and one biopsy 

was obtained with each pass. Three esophageal biopsies (1 proximal, 1 mid, 1 distal) 

were analyzed by histology in order to conserve samples for future mechanistic studies. 

Endoscopic findings were scored by a gastroenterologist using the EoE Endoscopic 

Reference Score (EREFS).13 Esophageal biopsy sections were evaluated using the EoE 

Histologic Scoring System (EoEHSS)14 and eosinophil counts were assessed using 

H&E stains. Eosinophilic inflammation was further assessed by automated analysis of 

EPX immunohistochemistry.11 Additional details regarding the dosing of OIT, symptoms 

questionnaires, evaluation of gastrointestinal pathology and statistical methods are found 

in the Supplemental Methods. All authors had access to the study data and reviewed and 

approved the final manuscript.
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Results

Participant overview and clinical outcomes

Baseline characteristics of participants in the peanut OIT and placebo arms were 

similar (Table 1). One subject withdrew prior to randomization. The majority of 

participants underwent scheduled study EGDs (Figure 1). Eight subjects (40%) passed the 

desensitization challenge at week 104; all of them were from the peanut OIT group. Seven 

of 20 subjects (6/15 in peanut OIT group, 1/5 in the placebo group) dropped out prior 

to week 104. Those subjects that withdrew from the active treatment group were deemed 

desensitization failures. Of note, one subject in the peanut OIT group withdrew at week 78, 

after developing EoE (participant #11).

Gastrointestinal eosinophil counts and EPX levels

Longitudinal eosinophil counts for peanut and placebo groups over study time, by site, 

are presented in Figure 2. Eosinophilic responses in the esophagus were most common 

in the DE. There was no significant change in tissue eosinophil counts in the placebo 

group. One subject in the placebo group had increased eosinophils (11 eos/hpf) in the 

ME at baseline, but tissue eosinophilia resolved by week 104. In contrast, OIT induced 

or increased esophageal eosinophilia (EE) (peak eosinophil counts (PEC) >5 eos/hpf) in a 

majority of peanut OIT subjects from baseline to week 52 across the 3 esophageal sites (6/7 

subjects (85.7%) with biopsies at 0 and 52 weeks. Increases from baseline were statistically 

significant in the PE (p=0.022), ME (p=0.0064), and DE (p=0.019). Four (57%) had ≥15 

eos/hpf which resolved by week 104 in 2/4 subjects. Among those that did not resolve, 

one subject failed the desensitization challenge and had marked EE (60 eos/hpf) (participant 

#6). Another subject (participant #11) met clinicopathologic criteria for EoE (PEC = 38 eos/

hpf, dysphagia, and food impaction) prompting withdrawal at week 78 for safety concerns. 

Histology and EPX immunostaining of the DE in this subject at baseline and week 52 are 

depicted in Figure 3.

Gastrointestinal eosinophilia (GE) during peanut OIT was not limited to the esophageal 

mucosa. At baseline, 9/21 (42%) subjects showed gastric (>12 eos/hpf) and/or duodenal 

eosinophilia (>26 eos/hpf), though none of the participants met histologic criteria for 

eosinophilic gastritis (>30 eos/hpf in 5 hpf) or duodenitis (>30 eos/hpf in 3 hpf) based 

on eosinophil counts. However, at 52 weeks, eosinophil counts increased significantly in the 

stomach (p=0.034) and 2/7 participants in the active treatment arm exceeded thresholds 

for eosinophilic gastroenteritis and eosinophilic duodenitis. Another subject had tissue 

eosinophil counts consistent with eosinophilic duodenitis alone and all subjects receiving 

peanut OIT had either gastric (> 12 eos/hpf) or duodenal (>26 eos/hpf) eosinophilia. 

The proportion of subjects exceeding EGID thresholds is detailed in Table S1. Of the 

three subjects on placebo with endoscopic biopsies at 52 weeks, none had gastric or 

duodenal eosinophilia. For most subjects with longitudinal specimens, tissue eosinophilia 

was transient, with counts decreasing by week 104. EPX staining of tissue biopsy sections 

showed similar trends to the tissue eosinophilia observed by H&E staining (Figure S1). 

Changes in EPX/mm2 from baseline to week 52 were significant in the PE (p=0.011), DE 
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(p=0.0067), ME (p=0.026), and stomach (p=0.038). Please see the Supplemental Results for 

additional observations regarding trends in EPX staining and biomarkers of EE.

Gastrointestinal symptoms

Most subjects were asymptomatic at baseline (Figure 4). The most common gastrointestinal 

symptom within the 4 weeks prior to the baseline endoscopy was abdominal pain. Five of 

20 subjects (25%) reported infrequent (<3 times per month) abdominal pain prior to the 

study and 2 subjects (10%) endorsed infrequent abdominal pain at the time of EGD. Of 

the three subjects with baseline esophageal PEC ≥15 eos/hpf, none reported gastrointestinal 

symptoms. Seven subjects (47%) in the active treatment arm were deemed desensitization 

failures (6/15 withdrew). Only subject #11, who developed EoE, withdrew due to OIT­

induced gastrointestinal side effects.

Among subjects with follow up through week 52, 7/10 (70%) subjects in the active 

treatment group reported gastrointestinal symptoms during the trial compared to 3/4 (75%) 

in the placebo group. Symptoms reported during the trial were generally mild (Figure 

S2). Of the eight instances (five different subjects) where EE was noted during the study, 

only three were associated with gastrointestinal symptoms (2 different subjects). Subjects 

exceeding thresholds for GE or EGID did not receive treatment with proton pump inhibitors, 

swallowed steroids or diet modification, with exception of the one subject that developed 

EoE.

Endoscopic findings

Mild edema and furrows were the most common endoscopic findings in the esophagus 

(Figure S3). Nine subjects in the active treatment group (60%) with EE did not have gross 

abnormalities on EGD. One subject in the placebo group had grade 1 edema and furrows 

at baseline. This subject developed rings and had persistent grade 1 edema at weeks 52 and 

104. Four subjects in the active treatment group developed mild endoscopic findings (edema, 

rings, exudates, and furrows) which were not present at baseline. Endoscopic gross images 

of the subject that developed EoE had grade 1 edema, furrows, rings, and exudates are 

shown in Figure S4. None of the subjects developed strictures. Relevant endoscopic findings 

in the stomach/duodenum are detailed in the Supplemental Results.

Histopathology

The most common histopathological findings observed were dilated intercellular spaces 

(DIS), basal zone hyperplasia (BZH), and eosinophil infiltration (EI) (Table S2a–b, Figures 

S5–S6). Every peanut allergic subject had evidence of DIS at baseline and this abnormality 

persisted during the study across treatment groups (Figures S5–S7). Lamina propria fibrosis 

(LPF) could not be assessed in a majority of the biopsies due to inadequate tissue sampling. 

Subjects in the placebo group did not show eosinophilic abscess (EA), eosinophil surface 

layering (SL), surface epithelial alteration (SEA), or dyskeratotic epithelial cells (DEC). 

BZH was noted in five peanut OIT subjects vs. none in the placebo arm. Esophageal 

biopsies from two peanut OIT subjects showed EA and SL during active treatment. Among 

subjects receiving peanut OIT, the cumulative EoEHSS scores at ME significantly increased 

over the study period for both grade (p=0.007) and stage (p=0.010) (Figure 5). Generally, 
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EoEHSS scores showed a transient increase from baseline to week 52 with resolution by 104 

weeks. Esophageal biopsies from the two subjects in the treatment failure group with follow 

up through at least 52 weeks displayed some of the highest EoEHSS scores.

Discussion

This is the first study to systematically and prospectively evaluate eosinophilic 

gastrointestinal responses to OIT. Here, we elaborate on our previous report that adults with 

IgE-mediated peanut allergy may have asymptomatic EE accompanied by mild endoscopic 

and histologic findings seen in EoE.11 We observed that OIT induces EE in a majority of 

OIT subjects. EE induced by OIT at 52 weeks was accompanied by increases in EoE EREFS 

and EoEHSS scores that resolved in the majority of patients by week 104. Importantly, 

EE did not occur in subjects receiving placebo, suggesting active treatment with OIT 

induces eosinophilic responses. The endoscopic and histologic changes induced by OIT 

are usually mild but identical to those seen in EoE; indeed, one subject developed EE and 

symptoms of esophageal dysfunction (i.e. food impaction) and was diagnosed with EoE. 

This suggests that OIT-induced EE and EoE share a common pathophysiology and may only 

be distinguished by clinical symptoms and the extent or chronicity of disease pathology.

Considerable overlap exists between IgE-mediated food allergy and EoE. First, the two 

diseases are often associated.15 Indeed, the risk of EoE in patients with IgE-mediated food 

allergy is 118 times that of the general population (4.7% vs. 0.04%).16 Second, the foods 

that trigger EoE are similar to those that elicit IgE-mediated reactions.16 Finally, EoE may 

be induced by OIT and patients with EoE may develop IgE-mediated food allergy de novo 
during periods of food elimination.17 Taken together, these observations suggest that the two 

diseases sit at opposite ends of the same disease spectrum where food avoidance predisposes 

to IgE-mediated food allergy and chronic antigen exposure leads to EoE in susceptible 

patients.

Previous reports have documented eosinophilic gastrointestinal complications during food 

immunotherapy.9 A recent systematic review by Petroni et al.8 suggests the overall 

occurrence of biopsy-confirmed OIT-induced EoE is 5.3%. Generally, EoE resolves 

following withdrawal of OIT.9 Goldberg et al.18 recently found that patients with OIT­

induced gastrointestinal symptoms and peripheral blood eosinophilia had higher absolute 

eosinophil counts (AEC) at baseline and escalated dosing faster during OIT. Importantly, 

OIT induced peripheral blood eosinophilia in subjects with and without gastrointestinal 

symptoms. Consistent with our observations of gastrointestinal tissue eosinophils, increases 

in AEC were transient in a majority of subjects; and, in most, dose reduction or temporary 

symptom treatment allowed for symptomatic patients to continue or resume OIT.

Our study suggests dissociation between OIT-induced gastrointestinal symptoms and the 

presence of EE/GE in some subjects. For example, 9/20 subjects (45%) crossed histologic 

thresholds for EGID over a 2-year study period and only 3/9 (33%) of these subjects 

reported clinical symptoms at the time of endoscopy. In contrast, 20% of subjects 

reported gastrointestinal symptoms (20% abdominal pain, 5% dysphagia) during OIT. This 

observation suggests tissue eosinophils alone may not be the primary driver of OIT-induced 
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adverse gastrointestinal side effects. There are several lines of evidence to support this 

notion: (1) eosinophils are downstream of other effector cells (e.g. basophils and mast cells) 

in the inflammatory cascade and may be recruited later19; (2) clinical symptoms in EoE are 

not reliable indicators of tissue eosinophilia20; and (3) an EoE-like disease without tissue 

eosinophilia may occur in EoE kindreds.21

Major questions remain as to the roles of tissue eosinophils in OIT. In our study, EE 

was transient in most subjects and it resolved during maintenance OIT. IgE-mediated 

stimulation of effectors cells (e.g. basophils and mast cells) through antigen exposure may 

induce tissue eosinophil recruitment22 which diminishes as these cells are desensitized. 

The transient nature of EE induced by OIT, despite continued therapy, may also suggest 

that eosinophils initially play a homeostatic role in desensitization or oral tolerance.23 

Eosinophils have recently been shown to participate in several immunoregulatory functions 

including suppression of T cell proliferation24 and IgA production25, 26. Eosinophils also 

influence Treg and dendritic cell development in gut-associated tissues.25, 27 One finding 

present in the esophageal mucosa of every peanut allergic subject at baseline was DIS; a 

feature also present in other conditions associated with EE including EoE, GERD, and celiac 

disease28–32. The mechanism of DIS formation in the esophageal epithelium of patients 

with EoE has recently been elucidated.33 EE in patients with food allergy may increase 

local IL-13 production and upregulate sodium-hydrogen exchanger member 3 (NHE3) to 

induce DIS formation as a compensatory response to tissue acidification. We speculate that 

eosinophils may participate in a homeostatic attempt to restore immunologic tolerance that 

is dysregulated in the context of an over exuberant Th2 response.

This study has certain limitations. First, this cohort is small, has only three time points, and 

several subjects withdrew or elected not to undergo endoscopy at 52 and 104 weeks (due 

to time constraints of the parent study, not adverse events). Second, only three esophageal 

biopsies were analyzed (PE, ME, and DE). EE may be patchy and 5 esophageal biopsies 

are recommended for EoE diagnosis34, therefore, this study may underestimate the extent of 

tissue EI. Larger studies of OIT patients undergoing serial endoscopies during OIT would 

be costly and difficult to justify in the absence of clinical symptoms. Notwithstanding the 

reduced number of patients with follow up biopsies and the number of biopsies taken, we 

noted consistent trends among subjects receiving peanut OIT vs. placebo and do not have 

reason to suspect that subjects with missing data would exhibit markedly different responses. 

Third, symptoms were not assessed using a validated patient reported outcome measure for 

EoE. Finally, our histopathologic evaluation was limited to conventional histology and EPX 

immunohistochemistry. We acknowledge other cells types including, but not limited to, T 

cells, B cells, mast cells, and basophils may play critical roles that contribute to OIT-induced 

gastrointestinal responses. Analysis of these other cell populations and their products is 

ongoing.

In summary, this is the first longitudinal placebo-controlled study to examine serial 

endoscopic biopsies during peanut OIT. We confirmed that subclinical disease exists prior to 

initiation of OIT (scenario 1). Indeed, all of the peanut allergic subjects in our cohort had 

signs of epithelial barrier dysfunction in the esophagus manifested by DIS at baseline and, in 

some instances, EE. While the number of placebo subjects in this study is small, our findings 
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suggest that the occurrence of EoE during OIT is dependent on antigen exposure (scenario 

2) as OIT increased GE in a majority of peanut OIT subjects (scenario 3) and in contrast 

to almost none of the subjects receiving placebo. Interestingly, for most, tissue eosinophilia 

was transient despite continuation of peanut OIT; however, in at least one subject, it resulted 

in a clinical diagnosis of EoE. We speculate that continuous eosinophil recruitment to the 

gastrointestinal tract (particularly the esophagus) reflects an inability to compensate for 

barrier dysfunction and that those subjects with the greatest degree of epithelial barrier 

impairment are most likely to develop EoE during OIT.35 Future mechanistic studies are 

needed to identify biomarkers of epithelial barrier dysfunction useful for predicting incident 

EGIDs during OIT.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AEC absolute eosinophil count
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DE distal esophagus
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DEC dyskeratotic epithelial cells
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EE esophageal eosinophilia

EEsAI eosinophilic esophagitis symptom activity index

EGD esophagogastroduodenoscopy

EGID eosinophilic gastrointestinal disease

EI eosinophil infiltration

EoE eosinophilic esophagitis

eos/hpf eosinophils per high-power field

EoEHSS eosinophilic esophagitis histologic scoring system

EPX eosinophil peroxidase

EREFS endoscopic reference score

FeNO fractional exhaled nitric oxide

GE gastrointestinal eosinophilia

HPF high-power field

LPF lamina propria fibrosis

ME middle esophagus

OIT oral immunotherapy

PE proximal esophagus

PEC peak eosinophil count

SEA surface epithelial alteration

SL eosinophil surface layering
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Need to Know

Background:

Gastrointestinal side effects are common during oral immunotherapy (OIT) and 

eosinophilic esophagitis (EoE) is a potential complication

Findings:

In a pilot study of 20 adults with IgE-mediated peanut allergy, peanut OIT 

induced esophageal eosinophilia, gastrointestinal eosinophilia, and, less frequently, EoE. 

However, OIT-induced esophageal eosinophilia or gastrointestinal eosinophilia was 

transient and was not always associated with gastrointestinal symptoms. One participant 

developed EoE which resolved with OIT discontinuation and PPI therapy

Implications for patient care:

Oral immunotherapy for peanut allergy can induce transient esophageal eosinophilia, 

gastrointestinal eosinophilia, and, less frequently, EoE.
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Figure 1. CONSORT diagram.
Denominators indicate the number of subjects still enrolled in the trial at each time point.
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Figure 2. 
PEC over time by treatment arm, biopsy site, and week 104 challenge outcome. PEC at 

week 0 (peanut OIT 15, placebo 5), week 52 (peanut OIT 7, placebo 3), and week 104 

(peanut OIT 7, placebo 4). Horizontal dashed black lines indicate upper limit of normal 

in the esophagus (5 eos/hpf), gastric antrum (12 eos/hpf), and duodenum (26 eos/hpf). 

Horizontal green line indicates histologic threshold for eosinophilic gastrointestinal disease 

(≥15 for esophagus, ≥30 for stomach and duodenum). Purple X denotes participant #11, 

who developed eosinophilic esophagitis, eos/hpf, eosinophils per high-power field; OIT, oral 

immunotherapy; PEC, peak eosinophil count.
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Figure 3. Histology and EPX immunohistochemistry in a subject with OIT-induced EoE.
Hematoxylin and eosin (H&E) stains of distal esophageal (DE) biopsies from participant 

#11 at baseline (A) and week 52 (C). Corresponding EPX stains shown are shown below (B 
and D). EI (black arrows, C and D), BZH (black circle, C), and DIS (yellow arrows, C) are 

notable at 52 weeks. A marked increase in EI and degranulation is seen (C and D) compared 

to baseline (A and B). Scale bar=100 microns.
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Figure 4. Frequency of gastrointestinal symptom questionnaire results.
Questionnaire results over time by treatment arm and week 104 challenge outcome for 

prior (4 weeks prior to the relevant endoscopy) and current (at time of the study visit) 

gastrointestinal symptoms. Red dots denote that the participant had a PEC ≥ 15 (eos/hpf) 

in at least 1/3 esophageal sites in that study week; blue dots denote that the participant had 

a PEC <15 (eos/hpf) in all three esophageal sites in that study week. The participant who 

developed EoE (participant #11) is outlined in purple. This subject developed dysphagia and 

food impaction 6 months after the EGD at 52 weeks. NA signifies that the patient did not 

answer the questionnaire.
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Figure 5. EoEHSS scores by study week, treatment arm, and esophageal biopsy site, and grade/
stage.
Boxplots of EoEHSS final score by treatment arm, esophageal biopsy site and study week. 

Participant #11, who developed EoE, is identified by the purple points. The Kruskal-Wallis 

rank sum test was used to determine whether differences in score across study week were 

present within each treatment, score type, and esophageal site. ** p=0.007, * p=0.010.
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Table 1.

Baseline characteristics

Characteristic Total (n = 20*)
Treatment

Peanut (n=15) Placebo (n=5)

Age at baseline (years), median (IQR) 26.5 (23.5, 33.5) 26 (23, 31) 31 (24, 47)

Males, n (%) 15 (75%) 11 (73%) 4 (90%)

White, n (%) 12 (60%) 8 (53%) 4 (80%)

Atopic conditions, n (%)

 Asthma 16 (80%) 12 (80%) 4 (80%)

 Allergic rhinitis 17 (85%) 12 (80%) 5 (100%)

 Atopic dermatitis 11 (55%) 8 (53%) 3 (60%)

 Other food allergies 11 (55%) 6 (40%) 5 (100%)

Total serum IgE (kU/L), median (IQR) 253.0 (88.5, 461.3) 201.0 (88.0, 398.5) 335.0 (242.0, 458.0)

Peanut-specific IgE (kU/L), median (IQR) 6.6 (2.5, 70.8) 6.3 (2.1, 57.5) 26.1 (3.1, 163.0)

Peanut-specific IgG4 (ng/L), median (IQR) 0.3 (0.1, 0.4) 0.2 (0.1, 0.4) 0.3 (0.2, 0.3)

Peanut skin prick test wheal diameter (mm), median (IQR) 13.5 (7.8, 17.8) 16.0 (8.6, 19.9) 9.0 (7.0, 11.5)

Absolute eosinophil counts (cells/L), median (IQR) 0.2 (0.1, 0.3) 0.2 (0.1, 0.3) 0.1 (0.1, 0.3)

IQR = interquartile range.

*
Excluded 1 participant who was not randomized into the POISED parent study.
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