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Abstract

Objectives: To investigate differences in symptoms, allergy comorbidities, and
eosinophilic inflammation at the time of diagnosis for patients with eosinophilic
esophagitis (EoE) based on gender, race, and age of onset.

Methods: A retrospective study was conducted at a multidisciplinary EoE
clinic; the correlation between histological findings, previously identified
symptoms, associated comorbidities, and demographics including gender,
race, as well as age of onset was examined. Chi-squared and Student's T-tests
were utilized for statistical analysis.

Results: A total of 91 patients were enrolled in this study, with 70% being male
and 67% identifying as White. Among the patients, 45% had an early onset of
EoE (defined as <6 years old). We revealed that White patients and females
were significantly more likely to report dysphagia, while non-White patients
experienced significantly more vomiting symptoms and had a higher preva-
lence of asthma as a comorbidity. Early-onset patients exhibited a significantly
higher rate of vomiting and had elevated eosinophilic counts compared to
patients with EOE onset at a regular age. We also revealed that abdominal pain
is associated with a lower average proximal eosinophilic counts.
Conclusions: Our study revealed the significant impact of gender, race, and
age of onset on the phenotype and comorbidities of EoE, suggesting these
factors should be considered when caring for these patients.
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1 | BACKGROUND

genetic and environmental risk factors are proposed to
be associated with the development and phenotypic

Eosinophilic esophagitis (EoE) is recognized as a
chronic immunologic disorder of the esophagus result-
ing in esophageal inflammation due to the accumula-
tion of eosinophils in the epithelium.! The improved
diagnostic criteria for EoE have led to a natural
increase in diagnosis and recognition over the past
20 years.?® Although the precise underlying patho-
physiology of EoE is not well understood, various

expression of the disease.*

EoE is diagnosed by identification of EOE symptoms,
subsequently conducting a biopsy that demonstrates more
than 15 eosinophils per high-powered field, and exclusion
of any other conditions such as gastroesophageal reflux
disease.>® Of note, prolonged untreated inflammation
leads to worsening of symptoms as well as increasing
fibrosis and scaring, indicating the importance of early
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identification and treatment of EOE in preventing symptom
progression.” Existing literature establishes that EoE
manifests differently in adult and pediatric patients.®®
There is some overlap in symptoms between adult and
pediatric patients, but adolescents and adults tend to
present more commonly with dysphagia, solid food
impaction, and esophageal fibrosis.® In pediatric patients,
the most common symptoms can be nonspecific and
include vomiting, abdominal pain, failure to thrive, and
feeding difficulties.’®'" The presence of these vague
symptoms can make early diagnosis more difficult,
emphasizing the need for a better understanding of
differences in presentation for specific pediatric popula-
tions.® Within the pediatric age group, there has been
limited research to describe ethnic, gender, and concomi-
tant atopic symptoms or diagnoses in patients with EoE.
Some preliminary studies have described differences in
EoE diagnosis between pediatric African American and
Caucasian patients but fail to attribute specific symptoms
to a particular race.'"'?

The objective of this study is to systematically
evaluate the impact of demographics and age of onset
on the phenotype and comorbidities of pediatric EoE.
Our hypothesis posits that variations in gender and
race among children may give rise to distinct clinical
presentations, and that pediatric patients diagnosed at
an early age may experience more severe eosinophilic
infiltration within the esophagus.

2 | METHODS

2.1 | Study design

We conducted a retrospective chart review of pediatric
patients seen by a multidisciplinary EOE clinic from

TABLE 1 Patient descriptive statistics.
Total
Age category at diagnosis patients
Early onset Regular onset
(<6 years old) (>6 years old)
41 (45%) 50 (55%) 91
Gender
Male 29 (71%) 35 (70%) 64 (70%)
Female 12 (29%) 15 (30%) 27 (30%)
Race
White 23 (56%) 38 (76%) 61 (67%)
Non-White 18 (44%) 12 (24%) 30 (33%)
Known atopic 24 (58%) 23 (46%) 47 (52%)
history
Mean age, 2.9 (1-6) 11.5 (7-20)

years (range)

What is Known

* Adult studies have demonstrated both racial
and symptom differences with respect to
eosinophilic esophagitis.

* Primary symptom differences in children com-
pared to adults are significant, as are eosinophil
count on biopsies at the time of diagnosis.

What is New

* Reported symptoms of dysphagia were more
likely in females and White patients, compared
to asthma and vomiting in non-White patients.
Early onset patients have higher levels of
eosinophils per high powered field compared
to regular onset patients, regardless of race
or gender.

January 2020 to December 2022. This research project
had received IRB approval. Cases of EOE were defined as
per 2018 consensus guidelines.® Patients were character-
ized based on their demographics (Table 1). Pertinent data
extracted from the chart review included age, gender, and
race as reported in the general demographic page of the
medical record. Previous smaller studies have demon-
strated significantly higher incidence differences of EoE in
the White population,’® and symptom presentation.’* Non-
White individuals—including Blacks, Hispanics, and others
—will be analyzed together and compared with White
patients. We defined early onset as <6 years old, and
regular pediatric onset as >6 years old. Age cutoffs were
determined based on previously reported ages of diagno-
sis commonly seen at >6 years old, " as well as very early
onset being defined as <1 year old in earlier studies.'®
These patients with known EoE diagnosis were retrospec-
tively assessed for eosinophilic counts on the initial distal
and proximal esophageal biopsies as well as previously
reported symptoms (e.g., abdominal pain, dysphagia or
food impaction, oral aversion or failure to thrive, vomiting)
and identified comorbidities (e.g., allergic rhinitis, asthma,
eczema, food allergy). The eosinophilic counts were
measured in eosinophil count per high-power field (eos/
hpf). Histologic findings were extracted from the pathology
reports and reviewed again by the same pathologist of our
single center.

2.2 | Statistical analysis

Demographic and age of onset information were summa-
rized descriptively. The eosinophilic counts of different
gender (Male or Female), race (White or non-White), and
age of onset (early onset defined as <6 years old, regular
pediatric onset defined as >6 years old) were compared
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using Student's T-test. The percentage of clinical symp-
toms and associated comorbidities in different gender,
race, and age of onset were compared using Chi Square.
The correlation of individual symptoms and eosinophilic
counts was analyzed using Pearson coefficient. A
p value of <0.05 was considered as significant.

3 | RESULTS

Ninety- one patients with a confirmed diagnosis of EoE
were included in this study, of whom 70% were male
and 30% were female. Among the participants, 67%
were White and 33% were non-White. The age of onset
ranged from 1 to 17 years, with 45% classified as early
onset and 55% as regular onset (Table 1).

3.1 | Histologic findings

Our findings indicated that there was no significant
difference of eosinophilic count on both proximal and
distal esophageal biopsies between different gender or
race. However, early onset (EO) patients had signifi-
cantly higher average eosinophil counts (distal: 56,
proximal: 50) as compared to regular onset (RO)
(distal: 39, proximal: 39), (p <0.05.) (Figure 1A,B).

3.2 | Clinical findings

On evaluation of four different types of clinical
manifestations (Figure 1C), female patients and White
individuals were significantly more likely to present with
dysphagia, 56% (vs. 29%) and 43% (vs. 21%),
respectively (p <0.05). Non-White patients and pa-
tients with early-onset EoE were found to have a
significantly higher incidence of vomiting 61% versus
13% and 36% versus 10%, respectively (p <0.05).
There was not a statistically significant difference
between the number of non-White patients in the early
onset group versus the late onset group to suggest a
level of confounding for the differences in symptoms.
Regarding the association of atopic comorbidities
(Figure 1D), non-White patients were found to have a
higher incidence of asthma than White patients (39%
vs. 11%) (p<0.05), but no difference was found
between different gender and race.

3.3 | Symptom-histology correlation

Considering that the correlation between the patient-
reported symptoms and histological findings could
potentially have a significant clinical impact for possibly
reducing the frequency of endoscopies, we also
performed this statistical analysis on all enrolled

patients together, regardless of gender, race, or age
of onset. Among these four different symptoms, our
findings suggested that abdominal pain is associated
with a lower average proximal eosinophilic count (35
compared to 48 in patients without abdominal pain)
(p<0.05). There is no significant correlation for
abdominal pain and distal eosinophilic count, as well
as other individual symptoms and eosinophilic counts.

4 | DISCUSSION

EoE, a condition with a rising prevalence in both adults
and children, has been shown to have a higher
incidence in male and Caucasian individuals.®'” Despite
this, there has been a paucity of research investigating
the impact of demographics and age of onset on EoE
symptoms and histology.'®'® Our study adds to the
literature on how gender, race, and age of onset are
associated with histological features, clinical symptoma-
tology, and comorbidities in children affected by EoE.

Our study shows that histology may differ within
pediatric patients based on age of onset. Pediatric
patients diagnosed at earlier ages in our cohort had
higher esophageal eosinophil counts, which was not
seen when examining gender or race at the time of
diagnosis. Our study showed differing symptom pat-
terns in patients with EoE associated with different
demographic variables. Female patients and White
patients were notably more likely to present with
dysphagia. Additionally, non-White patients exhibit a
higher incidence of asthma and vomiting compared to
White patients, which is consistent with previous
literatures.'®'® The underlying mechanisms of action
for these differences in symptoms despite similar
eosinophil counts are unknown, and more research
for identifying the relationship between these unique
disease presentations is necessary. However, knowing
different presentation patterns among varying demo-
graphics may aid in more expedited diagnosis.

This study possesses several noteworthy strengths
as well as limitations that warrant consideration. We
were able to access a relatively large and diverse
cohort of patients diagnosed with EoE, residing within a
specific geographic region of the United States, with a
notable representation of Black and Hispanic indivi-
duals.’ This enabled us to conduct in-depth stratifica-
tion of the population based on race and gender,
facilitating a comprehensive characterization of the
patients concerning both clinical symptoms and histo-
logical features. However, it is essential to acknowl-
edge the limitations of this research. The study design
was retrospective and limited to a single-center setting,
potentially introducing biases and confounding factors
that may influence the results. Because of the single
center and retrospective design, we had small sample
sizes and attempted to overcome this by our ethnicity
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FIGURE 1 Esophageal eosinophilic counts (A), Representative images of eosinophilic inflammation (B), gastrointestinal symptoms (C), and
associated comorbidities (D) between different gender (Male [M] vs. Female [F]), race (non-White [NW] vs. White [W]), and age of onset (EO vs.
RO). * Indicates statistically significant (p < 0.05) findings. EO, early onset; RO, regular onset.
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groupings. Based on the current sample size, statistical
significance has been successfully found. Including
more patients by extending the retrospective time
frame may alleviate small sample size issues for future
research. We also could not retrospectively utilize
symptom scoring tools, however had to use self-
reported and documented symptoms instead. Conse-
quently, the findings might not be readily generalizable
to other populations or healthcare settings.

Overall, this study reaffirms that pediatric patients
present differently from adults, and highlights that there is
elevated eosinophil counts in patients with early-onset
disease, as well as significant presentation differences
between different gender and race. Follow-up review of
subsequent endoscopies in these patients to assess
response to specific therapies could further highlight
differences in response based on age of onset, gender,
and ethnicity. In patients with various demographics, this
research will help make an earlier diagnosis and ultimately
achieve equitable and better patient outcomes.
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