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Abstract:
Background: Eosinophilic esophagitis (EoE) is a clinicopathologic disorder first described in
1978 which has gained significant recognition over the past 10 years. Numerous prevalence
studies have been performed around the globe, both in pediatric and adult populations docu-
menting a prevalence between 0.002% and 6.5%. The aim of this study is to assess the utility of
routinely screening for EoE in patients with dysphagia.
Methods: A prospective, observational study in which adult patients with a complaint of
esophageal dysphagia were enrolled.
Results: Of the 135 patients enrolled, 122 completed the study; 100 patients had nonobstructive
dysphagia, while 22 patients had a luminal finding which could explain their dysphagia. The
prevalence of EoE in the nonobstructive dysphagia group was 22% (95% CI: 13.9�30.1%); 32.7%
of male patients with nonobstructive dysphagia were found to have EoE compared with 8.9% of
females (p¼ 0.004). The mean age of nonobstructive patients found to have EoE was 37.8 years.
White patients with nonobstructive dysphagia were found to have a 25.9% prevalence of EoE,
compared with 0% of African Americans, 0% of Asians, and 14.3% of Hispanics. When com-
paring Whites with non-Whites, the prevalence of EoE was noted to be 25.9% versus 5.3%,
respectively (p¼ 0.050).
Conclusions: EoE is a common cause of nonobstructive dysphagia. We believe that the high
prevalence of EoE in patients with nonobstructive dysphagia supports the practice of routine
biopsies to screen for the presence of abnormally high numbers of eosinophils in this
subgroup.
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Background and aims
Eosinophilic esophagitis (EoE) is a clinicopatho-

logic disorder first described in 1978 [Landres

et al. 1978] and has gained significant recognition

over the past 10 years [Sgouros et al. 2006]. In

the adult population, EoE primarily affects

middle-aged White males. The typical presenta-

tion in this age group is one of recurrent solid

food dysphagia or food impaction [Desai et al.

2005]. EoE has been documented in association

with allergic conditions such as asthma, eczema,

food allergies, and seasonal aero-allergens. These

conditions not only place patients at increased

risk for developing EoE, but may also be respon-

sible for its pathogenesis [Cristina et al. 2009;

Spergel, 2007; Wang et al. 2007; Arora and

Yamazaki, 2004; Fogg et al. 2003; Mishra et al.

2001; Kelly et al. 1995].

The current standard for diagnosing EoE is

endoscopic visualization with multiple biopsies

from the proximal and distal esophagus.

Inspection of the esophageal mucosa may be

normal, although abnormalities such as rings,

linear furrowing, small-caliber esophagus, white

plaques, erythema, edema, nodularity, and gran-

ularity are often seen [Parfitt et al. 2006]. The

histopathologic criteria for EoE remains a subject

of debate. Most endorse greater than 15�25

intraepithelial eosinophils (eos) per high-powered

field (hpf) [Parfitt et al. 2006; Rothenberg, 2004;

Rothenberg et al. 2001]. The most recent
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consensus report on EoE defines it as greater

than 15 intraepithelial eos per hpf in the appro-

priate clinical setting, and in the absence of path-

ologic gastroesophageal reflux disease (GERD)

[Furuta et al. 2007]. More specifically, in the set-

ting of patients who have undergone a pH study

to exclude GERD or in patients who are on

proton-pump inhibitor (PPI) therapy at the

time of biopsy.

The pathogenesis of EoE is not completely

understood and is likely multifactorial. Evidence

supports an allergic reaction with a resultant

immunologic response [Bohm and Richter,

2008; Mishra et al. 2007, 2001; Spergel, 2007;

Arora and Yamazaki, 2004]. GERD has been

implicated as a cofactor by causing mucosal

damage and loss of the epithelial tight junction,

with increased permeability to potential allergens

and inflammatory cells [Bohm and Richter,

2008; Spechler et al. 2007]. There also appears

to be a genetic component with an identified

familial pattern of inheritance [Collins et al.

2008; Blanchard et al. 2006].

Numerous prevalence studies have been per-

formed around the globe, both in pediatric and

adult populations, documenting a prevalence of

between 0.002% and 6.5% [Prasad et al. 2009;

Veerappam et al. 2009; Ronkainen et al. 2007;

Cherian et al. 2006; Straumann and Simon,

2005; Noel et al. 2004]. A more recent study by

Prasad and colleagues showed a prevalence of

15% in patients with a complaint of dysphagia

[Prasad et al. 2007]. Many of these studies have

also shown an increasing prevalence of EoE since

its identification [Prasad et al. 2009; Ronkainen

et al. 2007; Cherian et al. 2006; Straumann and

Simon, 2005; Noel et al. 2004]. It is unclear

whether or not there is a true increase in preva-

lence or an increased awareness of EoE, leading

to increased numbers of diagnoses made.

The aim of our study is to assess the utility of

routinely screening for EoE in patients presenting

with dysphagia, as well as to assess the prevalence

of EoE in this group.

Methods
This is a prospective observational study

(ClinicalTrials.gov: NCT01028235) in which

adult patients with a complaint of esophageal

dysphagia were enrolled. Patients were recruited

from the gastroenterology clinics at Wilford Hall

Medical Center (Lackland AFB, TX) and

Brooke Army Medical Center (Fort Sam

Houston, TX). This study was approved by the

institutional review board at both locations. If a

chief complaint of dysphagia was encountered, or

if a complaint of dysphagia was elicited in the

review of systems, patients were considered for

enrollment. Exclusion criteria included age

<18, current pregnancy, coagulation disorders

(iatrogenic or inherited), systemic or inhaled cor-

ticosteroids within the last 30 days, oropharyn-

geal dysphagia (based on physician judgment

with reports of difficulty in initiation of swallow-

ing, choking, cough, etc.), or a known history of

EoE. Patients on warfarin were considered for

enrollment if they were taking the medication

for an indication in which temporary cessation

was acceptable. If a patient was deemed a candi-

date for enrollment, they were consented utilizing

a standardized consent form.

At the time of endoscopy, patients were assessed

as having either obstructive or nonobstructive

dysphagia based on the endoscopic view of the

esophagus. This was determined by the operating

endoscopist (fellow with attending supervision,

or attending acting alone). Obstructive dysphagia

was defined as the discovery of a distal esopha-

geal ring, stricture, corrugations (defined as mul-

tiple large rings lining the esophagus, which cause

multiple focal narrowings of the lumen), or mass.

The patients that were found to have obstructive

dysphagia were excluded from the primary anal-

ysis. All others were defined as having nonob-

structive dysphagia.

Those with nonobstructive dysphagia underwent

a standardized biopsy protocol, which included 4

duodenal biopsies, 4 gastric biopsies, and a total

of 12 esophageal biopsies (4 distal, 4 mid, and 4

proximal). Duodenal and gastric biopsies were

obtained to rule out a concomitant eosinophilic

gastroenteritis. The locations of the esophageal

biopsies were standardized. In order to account

for variances in the length of the esophagus,

biopsy locations were determined by landmark

locations. Distal esophageal biopsies were taken

at 1�2 cm above the gastroesophageal junction.

Proximal esophageal biopsies were taken at

2�3 cm below the upper esophageal sphincter.

Mid esophageal biopsies were taken at the

midway point between the location of the distal

and proximal biopsies. Those patients that were

defined as having obstructive dysphagia under-

went endoscopic therapy and/or biopsies at the

discretion of the operating endoscopist.
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Histopathologic criteria for EoE consisted of >15

eos per hpf. A single pathologist interpreted all of

the samples. Three hematoxylin and eosin

(H&E)-stained step sections were examined

from each biopsy location (proximal, mid,

distal) to evaluate for the presence of eos. The

highest concentration of eos in any hpf for each

specimen was utilized to assess whether the

biopsy met the quantitative criteria. Pathology

specimens were reported as either meeting diag-

nostic criteria or not. Specific numbers of eos per

hpf were not consistently commented on. The

presence or absence of micro-abscesses was also

not specifically commented on.

Endoscopic findings and patient demographics

were recorded prospectively. The age at which a

patient was diagnosed with EoE was determined

by date of birth and date of biopsy. In order to

further study the nonobstructive dysphagia

patients that were found to have esophageal biop-

sies consistent with EoE, a retrospective review of

their initial consult visit was performed.

Results
A total of 135 patients were enrolled between

January 2007 and December 2009 (Figure 1):

71 patients were enrolled at Brooke Army

Medical Center, while 64 patients were enrolled

at Wilford Hall Medical Center. A total of 100

patients were noted to have nonobstructive dys-

phagia. Of the 100 patients, 82 were found to be

endoscopically normal, 2 were found to have feli-

nization, 7 were found to have linear furrowing,

and 9 were found to have both felinzation and

furrowing. A total of 13 patients were withdrawn

from the study, 8 of which withdrew their consent

on the day of the procedure, and 5 patients did

not present for their procedure. A total of 22

patients were found to have obstructive dyspha-

gia. Fourteen patients had a distal esophageal

ring, three patients were noted to have a stricture,

and five patients were noted to have corrugations.

The prevalence of EoE in patients with nonob-

structive dysphagia was 22% (95% CI:

13.9�30.1%). We found that 32.7% of male

patients with nonobstructive dysphagia had EoE

compared with 8.9% of females (p¼ 0.004)

(Figure 2). The mean age of nonobstructive

patients found to have EoE was 37.8 years

(Figure 3). The majority of nonobstructive dys-

phagia patients found to have esophageal biopsies

consistent with EoE were between the ages of 18

and 50 years old. White patients with

nonobstructive dysphagia were found to have a

25.9% prevalence of EoE, compared with 0%

of African Americans, 0% of Asians, and 14.3%

of Hispanics (Figure 4). When comparing Whites

with non-Whites, the prevalence of EoE was

noted to be 25.9% versus 5.3%, respectively,

with a p-value of 0.050 (Figure 5). Of the two

patients noted to have felinization alone, both

were found to have esophageal biopsies consis-

tent with EoE. Of the seven patients noted to

have furrowing alone, five (71.4%) were found

to have esophageal biopsies consistent with

EoE. Of the nine patients noted to have feliniza-

tion and furrowing, seven (77%) were found to

have esophageal biopsies consistent with EoE.

In the retrospective review of the initial consult

visit (Table 1), for those patients with nonob-

structive dysphagia (and biopsies consistent

with EoE), it was found that 11 patients had a

prior history of GERD. Nine of the patients with

a history of GERD were on PPI therapy at the

time of study enrollment and biopsy. Two

patients had a remote history of GERD, and

were not taking a PPI at the time of enrollment

and biopsy. Of the 11 patients with GERD, 4 had

a documented history of rhinitis, 2 had a history

of eczema, and 1 had both rhinitis and eczema.

A total of 11 patients did not have a documented

history of GERD. Four of these 11 patients were

on PPI therapy at the time of enrollment and

biopsy. An extensive review of the chart found

that PPI therapy was started for the symptom

of dysphagia and not for that of GERD. One of

the 11 patients had a documented history of rhi-

nitis. Another patient had a documented history

of asthma.

Three patients out of 22 presented after their ini-

tial episode of dysphagia. These patients had pre-

sentations of meat impaction. The remaining 19

patients had a recurrent history of dysphagia, 4 of

which had a meat impaction at some point during

the duration of their symptoms.

EoE was also found in patients with obstructive

dysphagia. Of the 14 patients noted to have distal

a distal esophageal ring, 2 (14.3%) were found to

have esophageal biopsies consistent with EoE. Of

the three patients noted to have an esophageal

stricture, none (0%) were found to have esopha-

geal biopsies consistent with EoE. Of the five

patients noted to have corrugations, four (80%)
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were found to have esophageal biopsies consis-

tent with EoE.

The prevalence of EoE in all patients with dys-

phagia (nonobstructive and obstructive) was

approximately 23% (95% CI: 14.6�28.4%).

We found that 33.3% of male patients with dys-

phagia had EoE, compared with 6.7% of females

(p< 0.002). The average age of patients found to

have EoE (all patients with dysphagia) was noted

to be 36.8 years. White patients with dysphagia

had a prevalence of EoE of 26.2%, compared

with 0% of African Americans, 0% of Asians,

and 7.7% of Hispanics. When comparing

Whites with non-Whites, a prevalence of 26.2%

and 3.6% was noted, respectively (p¼0.010).

Discussion and conclusions
Our study reports the highest prevalence of EoE

of any study to date at 22% (22/100) in patients

with nonobstructive dysphagia and a prevalence

of nearly 23% (28/122) in all patients who com-

pleted the study. We propose several explanations

for this difference. The strict definition of EoE

(15 eos per hpf in the absence of pathologic

GERD) was not specifically addressed by this

study. A total of 13 patients in the nonobstructive

group that were found to have biopsies consistent

with EoE were noted, after retrospective review,

to have been prescribed PPI therapy prior to

enrollment and biopsy. We realize that even

though these patients were prescribed PPI ther-

apy, there is a chance that they may not have been

taking them on a consistent basis, or even at all in

the timeframe surrounding the biopsies. The

other nine patients were not documented to be

on PPI therapy, however pH testing was not

undertaken to exclude GERD, and a trial of

PPI with repeat biopsy was not performed. This

is a major limitation of this study. This could

falsely elevate the prevalence of EoE in our

study, however the primary goal of this study

was to assess the utility of routinely screening

for EoE in patients with dysphagia. Once biopsies

consistent with EoE are found, patients could

undergo pH testing, repeat biopsy on PPI ther-

apy, or go straight to treatment if the diagnosis is

confirmed.

We also recognize that our threshold of 15 eos per

hpf is lower than the 20 eos per hpf utilized in the

study by Prasad and colleagues [Prasad et al.

2007]. Clearly we expected this lower threshold

to improve our overall sensitivity in the identifi-

cation of EoE, although an unintended reduction

in our specificity may also have been introduced.

In addition, the mean age of our patients was

lower than in the study by Prasad and colleagues.

As EoE is generally a disease of young patients, it

is conceivable that more patients with EoE would

be found from a younger population base. As

both centers are military hospitals, a referral

bias of young men may well exist. Moreover,

young soldiers and airmen in training are typi-

cally allotted shorter meal times thereby eliminat-

ing a coping mechanism for chronic dysphagia

(eating slowly), perhaps prompting a referral

into one of our clinics. We tended to see a

135 Patients enrolled

13 Dropouts

8 Withdrawals 5 No-shows

100 Nonobstructive 22 Obstructive

2 Felinization alone

7 Furrows alone

9 Both furrows
and felinization

82 Endoscopically normal

5 Corrugations

14 Rings 3 Strictures

Figure 1. Breakdown of enrolled patients and endoscopic findings where applicable.

Therapeutic Advances in Gastroenterology 4 (1)

30 http://tag.sagepub.com



N
um

be
r 

of
 p

at
ie

nt
s

70

60

50

40

30

20

10

0
White African

American
Hispanic Asian

Not EoE

EoE

Figure 4. Nonobstructive patients by race. EoE, eosinophilic esophagitis.

N
um

be
r 

of
 p

at
ie

nt
s

25

20

15

10

5

0
18–20 21–30 31–40 41–50 51–60 61–70 71–80

Not EoE

EoE

Figure 3. Nonobstructive patients by age. EoE, eosinophilic esophagitis.
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Figure 2. Nonobstructive patients by sex. EoE, eosinophilic esophagitis.
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higher rate of food impaction in this subgroup.

Young patients are largely the population base of

a military medical center, which would stand in

stark contrast to a community-based setting

where the majority of patients seeking medical

care are a bit older. It is important to be aware

of this as the overall prevalence is likely going to

be less in a community practice.

In the retrospective chart review, it was noted

that 86% (19/22) of nonobstructive patients

with biopsies consistent with EoE presented

with recurrent dysphagia, some over many

years. This is especially important when looking

at the prevalence in patients 50�60 years of age,

as they probably had symptoms well before this,

further giving support to EoE primarily being a

Table 1. Background information on all 22 nonobstructive dysphagia patients with biopsies consistent with
eosinophilic esophagitis (EoE).

Age
(years)

Sex Race Prior
GERD

First
Episode
of Dysphagia

Meat
Impaction

Allergies Asthma Eczema On
PPI

38.9 Female White No No No Rhinitis No No No
48.8 Male White Yes No No Rhinitis No No Yes
33.3 Male White No Yes Yes Rhinitis No No No
29.2 Male White Yes No No Rhinitis No No Yes
39.1 Male White No No No No No No Yes
44.6 Female Hispanic Yes Yes Yes Rhinitis No Yes Yes
54.5 Male White Yes No No Rhinitis No No Yes
27.8 Male White Yes No No Rhinitis No No Yes
24.5 Male White No No No No No No Yes
19.3 Male White No No No No No No Yes
21.9 Female White No No No No No No No
25.4 Male White No No No No No No No
43.5 Male White No No No Rhinitis Yes No No
46 Female White Yes No No No No No No
47.8 Male White Yes No No Rhinitis No Yes Yes
19.8 Male White No Yes Yes No No No No
19.2 Male White No No No Rhinitis No No No
65.6 Male White Yes No No No No No No
46.9 Male White Yes No No No No No Yes
62.8 Male White Yes No No No No No Yes
31.2 Male White No No No Rhinitis No No Yes
42.5 Male White Yes No No No No Yes Yes

GERD, gastroesophageal reflux disease; PPI, proton-pump inhibitor.

p-value: 0.050 (White versus Non-white)

Not EoE

EoE

White Non-white
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Figure 5. Non-obstructive patients, White versus non-White. EoE, eosinophilic esophagitis.
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disease of the young. It may be a simple explana-

tion of delayed diagnosis or the unwillingness of a

younger patient to have their symptoms evalu-

ated medically.

Our study validated the demographic findings

noted in previous studies. Males were four

times more likely to be diagnosed with EoE.

The mean age of diagnosis was in the fourth

decade of life, although cases were found up to

the seventh decade. When comparing prevalence

rates between races, we found a significantly

higher rate in Whites. No African American

patients were found to have EoE in our study.

This is in stark contrast to the study by

Veerappan and colleagues in which 10/107

African American patients who underwent

endoscopy were found to have EoE [Veerappan

et al. 2009]. Of note, only 2 of these 10 patients

underwent endoscopy for the evaluation of dys-

phagia while the remaining 8 African American

patients underwent endoscopy for other reasons.

By narrowing our enrollment to patients with

dysphagia, we significantly reduced our sample

size, thereby decreasing the chance of finding a

case of EoE in this ethnic group. Given that 80%

of the African American patients found to have

EoE in the study by Veerappan and colleagues

underwent endoscopy for reasons other than dys-

phagia, this could suggest a variance in the pre-

dominant presenting symptoms depending on

ethnicity. In our study, no Asians were found to

have EoE. This also can be explained by our low

enrollment in this ethnic group.

In our study, a history of asthma, eczema, or aller-

gies had a correlation of up to 50% (11/22)

in patients with nonobstructive dysphagia.

However, our study was not powered to fully eval-

uate this data. A history of meat impaction is one

of the typical symptoms of EoE, however this was

only documented in 13.6% (3/22) in patients with

nonobstructive dysphagia.

Endoscopic findings alone do not ensure the pos-

sibility of underlying EoE. In our study

Table 2. Demographics of all patients diagnosed with eosinophilic esophagitis (EoE), their endoscopic find-
ings, and location of biopsies consistent with EoE.

Race Age Gender Endoscopic
Finding

Duodenal Gastric Distal Mid Proximal

White 18.7 Male Corrugations � � þ þ þ

White 38.9 Female Normal � � þ � �

White 38.6 Male Ring � � þ þ þ

White 40.5 Male Corrugations � � þ þ þ

White 34.6 Male Corrugations � � þ � �

White 48.8 Male Furrows � � þ � �

White 33.3 Male Felinization/Furrows � � þ þ þ

White 29.2 Male Linear Furrowing � � þ þ þ

White 39.1 Male Normal � � þ þ �

Hispanic 44.6 Female Normal � � � þ þ

White 54.5 Male Normal � � þ � �

White 27.8 Male Normal � � þ � �

White 24.5 Male Felinization/Furrows � � þ þ þ

White 19.3 Male Felinization/Furrows � � þ þ þ

White 21.9 Female Furrows � � þ þ þ

White 25.4 Male Felinization/Furrowing � � þ � �

White 43.5 Male Normal � � þ þ þ

White 46 Female Furrows � � þ þ þ

White 47.8 Male Felinization � � þ � �

White 19.8 Male Furrows � � þ þ þ

White 33.8 Male Corrugations � � þ � �

White 19.2 Male Felinization/Furrows � � þ þ þ

White 65.6 Male Felinization/Furrows � � þ þ þ

White 46.9 Male Felinization � � þ þ þ

White 32.2 Male Ring/Felinization/Furrows � � þ þ þ

White 62.75 Male Normal � � � þ þ

White 31.2 Male Felinziation/Furrows � � � þ þ

White 42.5 Male Normal � � þ þ þ
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population, 10% (8/82) had a normal appearing

endoscopy and histologic evidence of EoE.

Fourteen of 18 (78%) had features of feliniza-

tion, furrows, or a combination of both, along

with histologic evidence of EoE. In patients

with obstructive features such as strictures,

rings, or corrugations, the prevalence of EoE

was 27% (6/22) although in patients with corru-

gations, 80% (4/5) had histologic evidence of

EoE. In the study by Veerappan and colleagues,

corrugations had a 52% sensitivity and a 94%

specificity, while furrows had a 48% sensitivity

and a 95% specificity [Veerappan et al. 2009].

Our data suggests that there may be a higher sen-

sitivity and specificity of the aforementioned

endoscopic findings when coupled with a clinical

history of dysphagia. However, our study was not

powered specifically for this data analysis.

Our study is the first to perform multiple biopsies

throughout the upper gastrointestinal tract, in

order to ensure the exclusion of an underlying

systemic eosinophilic condition. Routinely per-

forming biopsies of the stomach and duodenum

would not be recommended in patients with

esophageal complaints alone (no cases of eosino-

philic gastroenteritis were found in our study)

(Table 2). Biopsies of the stomach and duode-

num to look for eosinophilic gastroenteritis

should be reserved for patients who express

symptoms consistent with the syndrome.

In summary, the prevalence of EoE is high in

patients with nonobstructive dysphagia.

Importantly, 10% of patients noted to have an

endoscopically normal esophagus met histopath-

ologic criteria for EoE, and would not have been

discovered on the basis of endoscopic appearance

alone. Classic findings of EoE, while common in

the EoE group, were absent in a sufficient

number of subjects to lead the authors to recom-

mend that biopsies be taken routinely as a part of

the evaluation for nonobstructive dysphagia, par-

ticularly in White males.
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