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Abstract

Introduction: Eosinophilic esophagitis is a chronic, immune-mediated inflammatory

disorder increasingly recognized worldwide, but its prevalence in Hispanic populations,

particularly in Mexico, remains poorly characterized. This study aimed to determine the

biopsy rate and prevalence of eosinophilic esophagitis among patients undergoing elective

endoscopy for esophageal dysphagia in a tertiary referral center in central Mexico.

Methods: We conducted a cross-sectional, retrospective review of adult patients who

underwent esophagogastroduodenoscopy (EGD) for esophageal dysphagia between

January 2017 and December 2022. Patients with prior surgery, non-esophageal dysphagia,

or incomplete endoscopic/histologic data were excluded. Demographics, endoscopic

findings, biopsy practices, and pathology results were abstracted, and all biopsies were re-

reviewed by an expert gastrointestinal pathologist. Multivariable logistic regression was

used to identify predictors of biopsy acquisition and of eosinophilic esophagitis diagnosis.

Results: Of 853 EGDs performed for dysphagia, 366 met inclusion criteria (mean age 55.8

years; 69.7% women). Biopsies were obtained in 29.5% (n=108). Overall EoE prevalence

was 2.7% (95%CI 1.32–4.97%) but increased to 9.3% (95%CI 4.53–16.37%) among those

biopsied. The overall proton pump inhibitor use at the time of endoscopy was recorded in

42.9%. In the biopsy model, normal mucosa (OR 0.36, 95%CI 0.19–0.68) and achalasia (OR

0.16, 95%CI 0.04–0.69) were associated with decreased odds of biopsy, whereas EoE-

suggestive findings increased biopsy likelihood (OR 11.9, 95%CI 1.38–103.1). In the

diagnostic model, younger age (OR 0.95 per year, 95%CI 0.91–1.00), rings (OR 25.1, 95%CI

3.29–191.3), and edema (OR 14.5, 95%CI 1.38–151.8) were independent predictors of

eosinophilic esophagitis.

Conclusion: In this Mexican dysphagia cohort, biopsy uptake was suboptimal and

examinations frequently occurred under PPI therapy, likely contributing to

underdetection. As one of the first large studies in an adult Hispanic population, our

findings emphasize how local practices impact EoE detection. Implementing systematic

biopsy protocols and enhancing clinician awareness may improve diagnostic yield in



Mexico.

Keywords: Eosinophilic esophagitis. Dysphagia. Proton pump inhibitors. Esophageal

biopsy. Endoscopy.

Lay summary

Eosinophilic esophagitis is a chronic allergic disease of the esophagus that causes

swallowing difficulties and can lead to food sticking (impaction) and constriction of the

esophagus (strictures). Although eosinophilic esophagitis is increasingly recognized

worldwide, it is not known how common it is in Mexico.

The main goal of this study was to estimate how often eosinophilic esophagitis is

diagnosed among adults having an upper endoscopy for trouble swallowing (dysphagia)

symptoms in a referral hospital in Mexico City. Other goals were to learn how often

biopsies are taken during endoscopy for dysphagia, and to identify factors that influence

both the decision to biopsy and the likelihood of diagnosing eosinophilic esophagitis.

Our main theory was that EoE is underdiagnosed in Mexico because doctors take

esophageal biopsies infrequently and because many procedures are performed while

patients are taking proton pump inhibitors, which are also a treatment of the Disease (so

EoE can’t be deteted if it is treated).

We reviewed 366 patients who had endoscopy for dysphagia. Of these, only 108 (29.5%)

received esophageal biopsies. Among those biopsied, 10 patients were diagnosed with

eosinophilic esophagitis, corresponding to 2.7% of the total group but 9.3% of those

biopsied. These numbers suggest that when biopsies are performed, the prevalence is

similar to that reported in other countries, but that many cases may go undetected

because biopsies are not routinely obtained. In addition, nearly half of patients were on



proton pump inhibitors at the time of endoscopy, which may further reduce the chance of

EoE diagnosis.

In conclusion, this study suggests that the “true” frequency of EoE in Mexico remains

underestimated, but that it may be similar to other parts of the world where it is more

commonl seen. Implementing standard biopsy protocols and raising awareness among

doctors are key steps to improve detection and patient care.

Key Points

1. Eosinophilic esophagitis previously has had a reported low prevalence

among adults undergoing endoscopy for esophageal dysphagia in Mexico.

2. Esophageal biopsies are performed in only 29.5% of patients evaluated for

dysphagia.

3. Among those biopsied, eosinophilic esophagitis was identified in 9.3% of

cases.

4. Increased clinical awareness and systematic biopsy practices may enhance

diagnostic accuracy.



Introduction

Eosinophilic esophagitis (EoE) is a chronic immune-mediated inflammatory disease that

adversely affects quality of life [1–3]. EoE was considered a rare disease, but recent

studies have shown that its incidence and prevalence are increasing at a rapid pace [4, 5].

EoE has been reported worldwide, but its prevalence appears to be higher in developed

and Western countries [6]. However, it is not known whether this is due to a true low

prevalence or due to low awareness and detection of the condition. If untreated, EoE

results in increased wall stiffness and stricture formation, which are directly proportional

to the length of the diagnostic delay [7–9].

The clinical presentation includes a wide spectrum of symptoms, such as dysphagia,

heartburn, and in some cases endoscopic appearance can even appear normal [10]. This

can lead to diagnostic delay, explained, among other factors, by a lack of awareness

among physicians and patients [11, 12]. When EoE is suspected or dysphagia is present,

esophageal mucosa samples should always be taken from patients being studied for

esophageal dysphagia, regardless of endoscopic appearance, to rule out EoE [13, 14].

Although EoE has traditionally been reported as more common in White populations,

detection bias and phenotypic variability may account for apparent ethnic differences

[15–19] .

Prior Mexican studies have reported lower EoE prevalence [20, 21] than rates observed in

dysphagia cohorts in other populations, which can be more than 20% [5], but whether this

reflects true epidemiology or practice-related underdetection remains uncertain [22, 23].

In Latin America, reported prevalence rates vary between 0.4% and 6.5% among

symptomatic populations undergoing endoscopy, in Brazil esophageal eosinophilia has

been described in 5.2% of children with gastrointestinal symptoms [24].

Empirical data from adult Hispanic populations are scarce. Therefore, our primary

objective was to estimate the prevalence of biopsy-confirmed EoE among adults

undergoing elective endoscopy for esophageal dysphagia at a tertiary referral center in



central Mexico; secondary objectives were (1) to quantify the esophageal mucosal biopsy

acquisition rate during dysphagia-directed endoscopies, (2) to identify clinical and

endoscopic factors associated with biopsy acquisition, and (3) to assess the relationship

between proton pump inhibitor (PPI) exposure at the time of endoscopy and EoE

detection. We hypothesized that the apparently low prevalence observed in this setting

would be partly attributable to suboptimal biopsy acquisition and to frequent on-therapy

examinations with proton pump inhibitors that can mask histologic activity.

Methods

Study design

This cross-sectional study included adult patients who underwent upper endoscopy (EGD)

for esophageal dysphagia symptoms between January 2017 and December 2022. Data on

patients were collected from the physical and electronic records of the Endoscopy

Department at the Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán

(Mexico City, Mexico). This study was approved and conducted in full compliance with the

ethical guidelines and regulations set forth by the institutional research and ethics

committee (Comité de Investigación and Comité de Ética en Investigación del Insituto

Nacional de Ciencias Médicas y Nutrición Salvador Zubiran, REF. GAS-4300-22-23-1). This

study adhered to the ethical principles outlined in the Declaration of Helsinki.

The records of patients for whom the indication for EGD was dysphagia were reviewed

retrospectively and clinical information was extracted from medical charts using a

standardized data collection form for demographics, comorbidities, proton pump

inhibitors (PPIs) and steroid use, approximate dysphagia onset date, endoscopic findings,

whether biopsies were obtained, and histopathological results. Exclusion criteria were: (i)

oropharyngeal dysphagia, defined clinically as transfer-type symptoms localized to the

throat or difficulty initiating a swallow, with or without early coughing/choking or nasal

regurgitation; (ii) history of foregut surgery (e.g., fundoplication, bariatric gastric bypass,

Heller myotomy or POEM, esophagectomy); and (iii) incomplete key clinical data,

operationalized as absence of either the endoscopy report or the histopathology report.



Patients with structural esophageal disease (e.g., Schatzki ring, peptic stricture) or

esophageal motility disorders (e.g., suspected achalasia) were not excluded a priori (Figure

1). Due to the retrospective nature of the study, standardized dysphagia questionnaires

were not able to be administered. Patients lacking key data were excluded at screening

and no further information was extracted. For remaining variables, we used an available-

case approach without imputation.

Upper endoscopy

Endoscopy was performed under the supervision of an attending physician by

gastroenterology trainees and advanced endoscopy fellows using the Olympus Exera-180

and Exera-190 endoscopic video equipment (Olympus, Tokyo, Japan), Olympus

gastroscope (Olympus), Fujifilm EPX-3500HD (Fujifilm, Tokyo, Japan) gastroscope. All

findings were reported on electronic charts according to the minimal standard

terminology for gastrointestinal endoscopy (MST, 3.0) [25]. If a patient had more than one

EGD, the findings from either the index EGD or the EGD during which esophageal biopsies

were obtained, were recorded. Esophageal mucosal biopsy acquisition was operator

dependent and not protocolized across endoscopists. Documentation practices were also

inconsistent: in many reports, the exact number of biopsy fragments and their anatomic

location(s) were not recorded.

Histological analysis

At the time of collection, biopsies were processed in the usual manner according to the

institutional protocol. All slides of patients with esophageal mucosal biopsies were

recovered from the archive and re-reviewed by a single gastrointestinal pathology expert

(OEF) for the purposes of this study. EoE was diagnosed based on the presence of

eosinophilic inflammation with ≥15 eosinophils per high-power field (hpf; Nikon Eclipse

E400 hpf size = 0.25 mm2). The presence of eosinophilic microabscesses, basal cell

hyperplasia, degranulation, spongiosis, and lamina propria fibrosis was also evaluated.



Statistical analysis

Continuous data are described as median and interquartile range, whereas categorical

data are described as counts and percentages. The EoE prevalence was expressed as a

relative proportion using a 95% confidence interval. The Chi-square test was used to

compare categorical variables, while the Student's t-test was used to evaluate continuous

variables. Binomial logistic regression analyses were performed to identify associations

between biopsy sampling, and EoE diagnosis adjusting for relevant covariates (model

included sex, age, endoscopic features, atopic comorbidities, food allergies and previous

use of PPI and steroids), were adjusted using Nagelkerke's R2. Odds ratios (OR) with 95%

confidence intervals (CI) were reported , and a p-value of <0.05 was considered

statistically significant.

To identify independent predictors of esophageal mucosal biopsy acquisition and of EoE

diagnosis, we performed multivariable binomial logistic regression analyses. For the first

model, the dependent variable was whether an esophageal biopsy was obtained.

Candidate covariates included demographic variables (age and sex), medication exposure

at the time of endoscopy (PPI or steroid use), and endoscopic findings (normal mucosa,

esophageal strictures, achalasia, and characteristic features suggestive of EoE such as

edema, rings, furrows, exudates, and an EREFS report). A second set of models was

constructed to evaluate predictors of biopsy-confirmed EoE among patients who

underwent biopsy. Because of the small number of EoE cases, two complementary

approaches were adopted: (i) an exploratory model including demographic, clinical, and

endoscopic variables, presented as supplementary material; and (ii) a parsimonious model

including clinically relevant variables to minimize overfitting. The final parsimonious model

retained age, sex, PPI use at the time of endoscopy, and key endoscopic features (edema,

rings, and exudates). Odds ratios (OR) with 95% confidence intervals (CI) were calculated.

Model performance was evaluated using Nagelkerke’s R², the likelihood ratio (overall

model) test, and the area under the receiver operating characteristic curve (AUC).



Statistical analysis was performed using Jamovi (The Jamovi project, Sydney, Australia)

version 2.3 for the Mac OS.

Results

Patient Demographics

As detailed in Figure 1, of 853 EGDs, 366 met inclusion criteria. Of these, 255 (69.7%) were

women, the mean age was 55.8 (SD 16.6) years, and median body mass index was 24.4

(IQR 21.6, 27.7) kg/m2. There were eight (2.2%, 95%CI 0.68-3.7%) patients with asthma,

while one (0.3%, 95%CI 0 - 8.1%) with an environmental allergy, five (1.4%, 95%CI

0.17-2.5%) with food allergy, 41 (11%, 95%CI 7.9-14.4%) with drug allergies, and 17 (4.6%,

95%CI 2.5-6.8%) with atopic dermatitis. The median time between the reported onset of

symptoms and the performance of an EGD at our institute was 32.1 (IQR 10, 104) weeks.

Endoscopic Findings and Concomitant Medications

At the time of EGD, 157 (42.9%, 95%CI 37.8-48%) of the subjects were taking PPIs and 32

(8.7%, 95%CI 5.8-11.7%) were using systemic or inhaled steroids, of whom 28 were taking

systemic steroids, 2 were taking inhaled steroids and 2 were taking both. The median

duration of PPI use prior to upper endoscopy was 29 (IQR, 9–143) weeks, and the median

time for steroid use prior to upper endoscopy was 56 (IQR 17, 154) weeks.

The esophageal mucosa was reported to be normal in 95 (26%, 95%CI 21.4-30.5%) of

patients, and 76 (20.8%, 95%CI 16.6-24.9%) had gastroduodenal findings without

esophageal abnormalities. Among the remaining patients, 63 (17.2%, 95%CI 13.3-21.1%)

were diagnosed with erosive esophagitis, 30.2% (19) had Los Angeles A, 7.9% (5) had Los

Angeles B, 36.5% (23) had Los Angeles C, 25.4% (16) had Los Angeles D, and 2.7% (10)

patients had a peptic stricture. Additionally, 27 (7.4%, 95%CI 4.6-10.1%) of the patients

had findings suggestive of achalasia, 13 (3.6%, 95%CI 1.6-5.4%) had a Schatzki ring, 10

(2.7% 95%CI 1-4.4%) had candida esophagitis, 30 (8.2%, 95%CI 5.3-8.2%) had hiatal hernia,

and 15 (4.1%,95%CI 2-6.1%) had tumors. Thirty-seven (10.1%, 95%CI 7-13.2%) patients

had characteristic endoscopic findings of EoE (Table 2). The EoE Endoscopic Reference



Score (EREFS)[26] was reported in 34 (9.3%, 95%CI 6.3-12.3%) of the total EDGs and in

73% (27) of the endoscopies with characteristic EoE findings.

Biopsy Rates and EoE Prevalence

The clinical, demographic, and endoscopic features of patients with and without

esophageal biopsies are summarized in Table 1. Esophageal mucosal biopsies were

obtained in 29.5% (108) of the EGDs, and 41.7% (45) of those patients were taking PPIs at

the time of EGD (Figure 2). After re-evaluation of biopsies, eosinophilic esophagitis (EoE)

was diagnosed in 10 patients in this study. Of these, the initial histopathological

evaluation had identified 5 patients with EoE, while 2 showed increased eosinophils

without a specified count, and 3 were initially diagnosed with reflux esophagitis.

Additionally, a 68-year-old female patient had 22 eos/hpf in the context of a cardia

neoplasm and esophageal hyperkeratosis; therefore, EoE was not considered. Table 3

shows the frequency of esophageal eosinophilia in the patients who underwent mucosal

biopsies with EGD for dysphagia. The overall prevalence of EoE was 2.7% (95%CI

1.32-4.97%). However, among the 108 patients who underwent biopsy, EoE was

diagnosed in 8/63 (12.7%, 95%CI 5.6-23.5%) of those not receiving PPIs at the time of

endoscopy compared with 2/45 (4.4%, 95%CI 0.5–15.1%) of those on PPI therapy. This

corresponded to an unadjusted odds ratio of 0.32 (95%CI 0.07–1.73; p = 0.192), indicating

a lower probability of histologic EoE detection among PPI users, although the difference

was not statistically significant (p = 0.189).

Among EoE cases, heartburn and abdominal pain were the most frequently reported

symptoms (30% each), while rings (30%), edema (20%), and strictures (20%) were the

most common endoscopic findings. Median peak eosinophil count was 22 eos/hpf (IQR

17–38). Full clinical and histologic features are shown in Table 2.

Predictors of Biopsy Acquisition



In the first logistic regression model (Table X), a normal-appearing esophagus was

associated with lower odds of biopsy (OR 0.36, 95%CI 0.19–0.68; p = 0.002). Findings

consistent with achalasia were also associated with decreased biopsy likelihood (OR 0.16,

95%CI 0.04–0.69; p = 0.015). In contrast, the presence of endoscopic features suggestive

of EoE significantly increased the odds of biopsy (OR 11.9, 95%CI 1.38–103.1; p = 0.024).

Male sex showed a non-significant trend with higher biopsy rates (OR 1.54, 95%CI

0.92–2.58; p = 0.099). The model had modest explanatory power (Nagelkerke’s R² = 0.164)

and moderate discrimination (AUC = 0.705). The overall model test was significant (χ² =

44.9, df = 7, p < .001).

Predictors of EoE Diagnosis

Among the 108 patients who underwent biopsy, 10 were diagnosed with EoE. In the

exploratory model (Supplementary Table A1), several endoscopic features, including rings,

edema, exudates, and furrows, as well as younger age and food allergy, were associated

with increased odds of EoE, with particularly strong associations for rings (OR 94.3, 95%CI

2.56–3468.8; p = 0.013) and edema (OR 7.55, 95%CI 1.38–1256.3; p = 0.045). The model

demonstrated excellent discriminative ability (AUC = 0.898) but unstable estimates due to

sparse data.

The final parsimonious model (Table Y) retained age, sex, PPI use, and the endoscopic

features edema, rings, and exudates. Younger age was independently associated with EoE

(OR 0.95 per year, 95%CI 0.91–1.00; p = 0.040). Rings (OR 25.1, 95%CI 3.29–191.3; p =

0.002) and edema (OR 14.5, 95%CI 1.38–151.8; p = 0.026) were the strongest predictors of

EoE. PPI use showed a non-significant inverse association (OR 0.50, 95%CI 0.09–2.71; p =

0.420). Model performance was good, with Nagelkerke’s R² = 0.287, AUC = 0.850, and a

significant overall model test (χ² = 24.0, df = 6, p < .001).

Discussion



While the prevalence of EoE has rapidly increased over the last three decades, rates vary

widely by geographic region, including non-Western and developing countries, and have

been reported to be lower in Asian, African, and Hispanic populations [4, 5]. It is not

known whether this is because of the truly lower disease frequency or lower rates of

detection with endoscopy and biopsy. Our study assessed a population of Hispanic

patients in Mexico, an area previously noted to have a low EoE prevalence [20–22]. In this

study, which comprehensively assessed all patients undergoing upper endoscopy for

esophageal dysphagia, we identified a prevalence of EoE of 2.7% among patients with

dysphagia, yet esophageal biopsy rates were only 29.5%. Our prevalence increased by 3.4-

fold to 9.3% in those undergoing biopsies, more consistent with rates reported elsewhere

[5] . This finding underscores the importance of considering EoE in the differential

diagnosis of dysphagia as well as performing biopsies. A longitudinal study demonstrated

that education on the need for biopsies can increase EoE detection by 40% as well as

identify other non-EoE conditions [27, 28]. Importantly, the low biopsy rate observed in

our cohort represents a significant source of bias and likely contributes to

underestimation of the true prevalence, limiting the accuracy of epidemiologic inference.

Therefore, the low biopsy rate in our series likely resulted in missed cases. If we

extrapolate the 9.3% prevalence rate to 70% of cases without biopsies, an additional 25

cases could have been identified. Additionally, after histopathological re-evaluation, the

number of cases doubled from 5 to 10. This significant increase underscores the

importance of thorough histopathological review in accurately diagnosing and classifying

this condition. Increased awareness has led to more standardized and precise

histopathological evaluations for EoE [29].

Moreover, we identified another potential reason for the falsely lower prevalence of EoE

in our population. There were 157 (43%) subjects who were taking PPIs at the time of

endoscopy, with an inverse association between PPI use and histologic EoE detection,

although not statistically significant, likely due to the small numbers of subjects. Given

that PPI response rates in EoE have been reported as high as 50% [30, 31], if we



conservatively estimate a PPI response of 33% then approximately 50 additional patients

could have had “masked” or treated EoE, which would have more than doubled our EoE

prevalence. This estimate does not consider patients who also underwent endoscopy on

steroid treatment (systemic or inhaled), which can also potentially mask the diagnosis of

EoE. These findings highlight the potential for PPI therapy to mask histologic disease

activity, supporting the strategy of withdrawing PPIs before endoscopy when clinically

feasible. If withdrawal is not possible, repeat endoscopy off therapy may be required to

avoid false-negative results in patients where EoE is suspected. Although characteristic

endoscopic features suggestive of EoE were present in a subset of patients, only a fraction

of these individuals were ultimately diagnosed with EoE based on histological evaluation.

Epidemiologic studies demonstrate that the worldwide incidence of EoE is increasing

rapidly[5]. There are few studies that explore the epidemiology of EoE in Mexico, and the

affords have focused on pediatric population, and adults with refractory heartburn or

general gastrointestinal symptoms [20, 21, 32, 33]. In a small cohort of Mexican patients

with EoE, it was observed that blinded evaluation of endoscopic findings was accurate in

only 53% of the first evaluations, increasing to 96% in the second review, and diagnostic

agreement of the pathologists was 88% for EoE [33]. This implies a need for enhanced

training and standardization of diagnostic procedures for EoE in Mexico to ensure timely

and accurate diagnosis. To date, the impact of biopsy practices on EoE detection has not

been systematically explored in Latin America. However, studies from other regions have

shown that even in patients with cardinal symptoms such as dysphagia or food impaction,

biopsy uptake may be below 50% in routine clinical practice, and is influenced by patient

age, sex, and the presence of suggestive endoscopic findings [34] . In contrast,

international guidelines recommend obtaining at least six esophageal biopsies from

different esophageal levels to maximize diagnostic sensitivity, a standard not consistently

achieved in our setting[13, 35, 36] .



Our findings complement recent data from Chile, where the first prospective adult cohort

of EoE in Latin America was reported [37]. In that study, all patients underwent systematic

biopsy with at least six samples obtained from proximal and distal esophagus, in

accordance with international guidelines, and importantly, proton pump inhibitors were

withdrawn prior to endoscopy. In contrast, only 29.5% of dysphagia-directed endoscopies

in our series included esophageal biopsies, and nearly half of procedures were performed

while patients remained on PPI therapy, both factors likely contributing to underdiagnosis.

Despite these procedural differences, the Chilean cohort demonstrated a clinical

presentation similar to ours, with dysphagia as the predominant symptom and frequent

subtle or even normal endoscopic findings. Furthermore, therapeutic outcomes in

Chile—where histologic remission was achieved in 77% and endoscopic remission in 93%

of patients treated mainly with PPIs—were comparable to international reports. Taken

together, these data suggest that the underdiagnosis of EoE in Mexico and other Latin

American countries is more likely attributable to practice-related factors rather than true

differences in disease biology.

This study has several limitations that should be considered. First, the small sample size

and focus on specific subgroups may limit the generalizability of our findings to the

broader Mexican population. Additionally, the retrospective nature of the data collection

and reliance on data from a single tertiary center could introduce potential biases. Despite

these limitations, this study had several strengths. It addresses a significant gap in the

literature by providing insights into the epidemiology of EoE in Mexico, particularly in

adults. This study's emphasis on the need for standardized endoscopic and pathological

assessments highlights important areas for improving diagnostic accuracy, and the re-

review of the esophageal biopsies for the purpose of this study increases the validity of

the findings. Furthermore, by drawing attention to the potential underestimation of EoE

prevalence in Mexico, this research paves the way for future, more comprehensive

epidemiological studies



In conclusion, our study of a tertiary care hospital in Mexico City found that patients

undergoing EGD for esophageal dysphagia had a low biopsy rate and a high number of on-

PPI studies, which may lead to an underdiagnosis of EoE. Nevertheless, this study found a

higher prevalence of EoE in patients with dysphagia and esophageal biopsy than

previously reported in Mexico, and when prevalence rates were assessed just within those

patients who had esophageal biopsy, it was close to that reported in other countries. Our

findings should not be interpreted as the true prevalence of EoE in Mexico, but rather as

evidence that diagnostic practices currently limit accurate detection. Overall, our findings

contribute to the growing body of literature on EoE epidemiology and diagnosis,

particularly in the context of the evolving understanding of this condition in diverse

patient populations, and highlight that the low prevalence of EoE in Mexico may be due to

practice patterns, and that educational efforts may increase the diagnosis of EoE. Future

research efforts should aim to further elucidate the epidemiology, clinical presentation,

and management strategies of EoE in larger and more diverse patient cohorts to inform

evidence-based practice and improve diagnostic rates and patient outcomes.
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Tables

Table 1. Clinical, Demographic, and Endoscopic Characteristics of Patients With and

Without Esophageal Biopsies During Endoscopy for Dysphagia.



Characteristic

N = 366

Non-Biopsied

patients

n = 258

Biopsied patients

n = 108
p value

Female 190 (73.6%) 65 (60.2%) 0.01

Age (years) 56 (44 – 67) 59 (46 – 68) 0.59

BMI (kg/m2) 24.5 (21.8 – 28.6) 24.5 (21.5 – 26.7) 0.27

Asthma 6 (2.3%) 2 (1.9%) 1.0

Environmental

allergies
0 (0%) 1 (0.9%) 0.29

Food allergies 1 (0.4%) 4 (3.7%) 0.02

Drug allergies 33 (12.8%) 8 (7.4%) 0.13

Atopic dermatitis 11 (4.3%) 6 (5.6%) 0.59

PPI use during EGD 112 (43.4%) 45 (41.7%) 0.75

Steroid use during

EGD
21 (8.1%) 11 (10.2%) 0.52

Symptoms

Heartburn 101 (39.1%) 42 (38.9%) 0.96

Chest pain 49 (19%) 19 (17.6%) 0.75

Vomit 35 (13.6%) 16 (14.8%) 0.75

Abdominal pain 57 (22.1%) 22 (20.4%) 0.71

Odynophagia 17 (6.6%) 4 (3.7%) 0.27

Food impaction 17 (6.6%) 6 (5.6%) 0.71

Transient food

impaction
4 (1.6%) 1 (0.9%) 1.0



Characteristic

N = 366

Non-Biopsied

patients

n = 258

Biopsied patients

n = 108
p value

Food impaction

leading to

emergency

department

5 (1.9%) 1 (0.9%) 0.675

Endoscopic findings

Normal EGD 81 (31.4%) 14 (13%) <0.001

Edema 0 (0%) 6 (5.6%) <0.001

Rings 1 (0.4%) 6 (5.6%) 0.003

Exudantes 0 (0%) 2 (1.9%) 0.08

Furrows 0 (0%) 4 (3.7%) 0.007

Stricture 12 (4.7%) 18 (16.7%) <0.001

EREFS reported 14 (5.4%) 20 (18.5%) <0.001

Schatzki Ring 12 (4.7%) 1 (0.9%) 0.11

Erosive Esophagitis 45 (17.4%) 18 (16.7%) 0.85

Hiatal Hernia 26 (10.1%) 4 (3.7%) 0.06

Candida esophagitis 6 (2.3%) 4 (3.7%) 0.48

Achalasia 25 (9.7%) 2 (1.9%) 0.009

Benign stricture 6 (2.3%) 4 (3.7%) 0.46

EoE findings 13 (5%) 24 (22.2%) <0.001

Values are expressed as n (%) or median (interquartile range). Comparisons between

groups were performed using the χ² test for categorical variables, Mann–Whitney U test

for continuous variables, and Fisher’s exact test when expected frequencies were <5.

EREFS, Eosinophilic Esophagitis Endoscopic Reference Score; EoE, Eosinophilic Esophagitis;



PPI, Proton Pump Inhibitor.

Table 2. Characteristics of Patients With Eosinophilic Esophagitis (N=10)



Characteristic n (%) 95% CI

Demographics

Female 6 (60) 26.2-87.8

Age, median (IQR) 49 (34 – 56.8) -

BMI, median (IQR)
22.7 (20.6 –

26.3)

-

Symptoms

Food allergies 1 (10) 0.02 – 44.5

Heartburn 3 (30) 6.6 – 65.2

Chest pain 2 (20) 2.5 – 55.6

Vomit 1 (10) 0.02 – 44.5

Abdominal pain 3 (30) 6.6 – 65.2

Food impaction 1 (10) 0.02 – 44.5

PPI use 2 (20) 2.5 – 55.6

Endoscopy

Normal EGD 2 (20) 2.5 – 55.6

Edema 2 (20) 2.5 – 55.6

Rings 3 (30) 6.6 – 65.2

Exudates 1 (10) 0.02 – 44.5

Furrows 2 (20) 2.5 – 55.6

Stricture 2 (20) 2.5 – 55.6

Reported EREFS Score 1 (10) 0.02 – 44.5

Histopathology

Eosinophils per high-power field, median (IQR),

eos/HPF
22 (17 – 38)

-



Characteristic n (%) 95% CI

Microabscesses 8 (80) 44.3 – 97.4

Degranulation 8 (80) 44.3 – 97.4

Basal zone hyperplasia 10 (100) 69.1 - 100

Spongiosis 10 (100) 69.1 - 100

Lamina propia fibrosis 7 (70) 34.7 – 93.3

IQR, interquartile range; BMI, body mass index; EGD, esophagogastroduodenoscopy;

EREFS, EoE Endoscopic Reference Score; HPF, high-power field; PPI, proton-pump

inhibitor. Values are No. (%) or median (IQR). 95% CIs are exact binomial and are shown

only for proportions.



Table 3. Distribution of Esophageal Eosinophil Counts per High-Power Field in Biopsied

Patients With Dysphagia (N=108)

Eosinophils per HPF n (%) 95% CI, %

0-5 95 (87.9) 80.3-93.4

5-10 2 (1.9) 0.2-6.5

11-15 1 (0.9) 0.02-5

>15 10 (9.2) 4.5-16.3

HPF indicates high-power field. Percentages use the total biopsied sample as denominator

(N=108). 95% CIs are exact binomial.



Figures

Figure 1. Patient Flow Diagram (STROBE)

853 patients undergoing EGD for
dysphagia

366 patients included

Exclusion criteria (n= 487)
- Non-esophageal dysphagia
- Prior foregut surgery
- Missing endoscopic or

histologic data

108 patients with biopsy obtained

258 without biopsy

10 patients with
biopsy-confirmed EoE



Figure 1. Flow diagram of patient inclusion and outcomes. A total of 853 patients

underwent upper endoscopy for esophageal dysphagia, of whom 366 met inclusion criteria.

Esophageal biopsies were obtained in 108 patients, and eosinophilic esophagitis (EoE) was

confirmed in 10 cases. This flowchart follows STROBE recommendations for transparent

reporting.

Figure 2. Sankey diagram illustrating patient distribution by endoscopic findings, PPI use,

biopsy acquisition, and final diagnostic outcomes. Of the total cohort, 29.5% (n=108)

underwent biopsy, among whom 9.3% (n=10) were diagnosed with EoE, corresponding to

an overall prevalence of 2.7%. The majority of patients (70.5%) did not undergo biopsy

and were therefore not histologically assessed. Percentages are shown relative to the



total cohort. PPI, proton pump inhibitors; EoE, Eosinophilic Esophagitis.


