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ABSTRACT

Background and Study Aim: Eosinophilic esophagitis
(EoE) is a clinicopathological disease characterized by
esophageal dysfunction and marked esophageal eosi-
nophilic infiltration. It shows a marked increase in in-
cidence and prevalence and has been associated with
gastroesophageal reflux disease (GERD). The aim of
this work was to detect the prevalence of EoE in Egy-
ptian adult patients presenting with upper gastroin-
testinal symptoms and to clarify its clinical pattern
and the possibility of its overlap with GERD. Patients
and Methods: The study included 91 adult patients
presenting with various upper gastrointestinal symp-
toms. Upper gastrointestinal endoscopy was done and
esophageal biopsies were taken. The presence of >15
eosinophils per high power field together with a histo-
ry of intake of proton pump inhibitors for at least 3
weeks without improvement was used as prerequisite
diagnostic criteria for EoE. Results: Classification of
the patients was based on both endoscopic and histo-
pathological findings. Accordingly, out of the 91 pa-
tients, 70 had GERD (76.9%); 58 of them had erosive
reflux disease (ERD) and 12 had endoscopically nor-
mal esophagus but with histopathological changes
compatible with reflux esophagitis and were classified
as non erosive reflux disease (NERD). Eighteen pa-
tients had normal endoscopic and histopathological
esophagus (19.8%0), and 3 patients had EoE (3.3%),
with an overlap between ERD and EOE in one patient.
The mean age of EoE patients was 41.6 + 11.7 years.
Two of them were males and one was a female. All of
the 3 patients complained of dysphagia and none com-
plained of heartburn. The endoscopists did not report
any endoscopic findings characteristic of EoE. Con-
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clusion: The prevalence of EoE is low in adult Egyp-
tian patients presenting with upper gastrointestinal
symptoms. Dysphagia is the main presenting symp-
tom of EoE while heartburn is not characteristic of
the disease. Normal esophagus endoscopically does
not exclude EoE.

KEYWORDS

Eosinophilic Esophagitis (EOE); Adults;
Gastroesophageal Reflux Disease (GERD); Egypt

1. INTRODUCTION

Eosinophilic esophagitis (EoE) is a chronic immune/anti-
gen-mediated esophageal disease characterized clinically
by symptoms related to esophageal dysfunction and his-
tologically by eosinophil-predominant inflammation [1].
It was thought to be a rare inflammatory condition in
adults [2] with an estimated prevalence 0.2 - 3 in 10,000
[3]. However, the epidemiology of EOE has been rap-
idly evolving over the past two decades, with a marked
increase in incidence and prevalence [4] and it has be-
come increasingly recognized as an important cause of
dysphagia and food impaction in adults [5]. This is likely
attributable to a combination of an increasing incidence
and a growing awareness of the condition amongst gas-
troenterologists and pathologists [6]. EOE has recently
been associated with gastroesophageal reflux disease
(GERD) [7-9]. It mimics GERD and may result in nar-
rowing and stricture of the esophagus [10-12]. This dis-
ease is differentiated from reflux esophagitis on the basis
of the magnitude of mucosal eosinophilia and a lack of
response to acid suppression [13].
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2. AIM OF THE WORK

The aim of this study was to detect the prevalence of EoE
in Egyptian adult patients presenting with upper gastro-
intestinal symptoms and to clarify its clinical pattern as
well as the possibility of its overlap with GERD.

3. PATIENTS AND METHODS

The study included 91 adult patients presenting with va-
rious upper gastrointestinal symptoms as heartburn, dys-
phagia/odynophagia, eructation, epigastric pain and vo-
miting, and who were on acid suppression therapy [either
proton pump inhibitors (PPIs) or histamine H, receptor
antagonists (H,RA)]. Patients on any form of steroids
were excluded. Patients were recruited from the Endos-
copy Units of Cairo University Hospital and New Kasr

El-Ainy Teaching Hospital, Cairo, Egypt in the period

from December 2009 to December 2011 and the study

was approved by the local ethical committee.

Patients were clinically assessed with special emphasis
on history of smoking, any allergic manifestations such
as bronchial asthma and allergic rhinitis, and relevant
drug history.

Midazolam or propofol were used for sedation then
upper gastrointestinal endoscopy was done. The endosco-
pist noted the following:

e The presence of endoscopic findings of EoE which
include esophageal rings, strictures, narrow-caliber
esophagus, linear furrows, white plaques or exudates
and pallor or decreased vasculature [14,15].

e The presence of erosive reflux disease (ERD) which
was classified according to the Los Angeles Classi-
fication System [16].

e Any other finding in the esophagus, stomach or duo-
denum was reported.

Biopsies were taken from mid-esophagus and, in cases
of ERD, lower esophageal biopsies were done as well.
All esophageal mucosal biopsy specimens were fixed in
formalin, routinely processed, embedded in paraffin and
cut serially in 5-micron sections. Biopsies were examin-
ed by the same histopathologist after staining with hae-
matoxylin and eosin. GERD was diagnosed after fulfill-
ment of its histopathological criteria such as epithelial
edema and basal cell hyperplasia, elongation of the papil-
lae, thinning of the squamous cell layer plus lymphocytic
or neutrophilic inflammation. Goblet cell metaplasia or
Barrett’s esophagus was identified and recorded.

On the high power field (HPF) the pathologist counted
the eosinophils in all biopsies. The presence of >15 eo-
sinophils/HPF together with a history of intake of PPIs
for at least 3 weeks without improvement were used as
prerequisite diagnostic criteria for EOE.

4. STATISTICAL ANALYSIS

Data were statistically described in terms of frequencies
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(number of cases) and percentages. Comparison between
the study groups was done using Chi-square (x?) test.
Exact test was used instead when the expected frequency
was less than 5. P value less than 0.05 was considered
statistically significant. All statistical calculations were
done using computer programs SPSS (Statistical Package
for the Social Science; SPSS Inc., Chicago, IL, USA)
version 15 for Microsoft Windows.

5. RESULTS

The mean age of all patients was 43.06 + 9.9 years (mi-
nimum = 21, maximum = 65 years). They were 56 males
(61.5%) and 35 females (38.4%). Thirty patients (32.9%)
gave history of smoking, 65 (71%) gave history of use of
PPlIs and 26 (28.5%) gave history of use of H,RA.

The presenting symptoms of the patients were epigas-
tric pain in 56 (61%), vomiting in 49 (53.8%), dysphagia/
odynophagia in 33 (36.2%), heartburn in 27 (29.7%) and
food impaction in 3 (3.8%) of patients.

Endoscopically, a total of 58 patients had ERD; 38
(41.8%) had grade A, 19 (20.9%) had grade B and only 1
patient (1.1%) had grade C. No cases with grade D were
encountered. Eleven of them (12% of patients) had also
hiatus hernia. Thirty eight patients (41.7%) had erythe-
matous gastritis, 32 (35.1%) had endoscopically normal
esophagus, 19 (20.8%) had erosive gastritis, 14 (15.3%)
had duodenal ulcer or erosion, and 9 (9.8%) had gastric
ulcer. One patient had only hiatus hernia and only 1 was
found to have Barrett’s esophagus. The endoscopists did
not report any endoscopic findings characteristic of EoE.

Histopathological examination of esophageal biopsies
revealed histopathological findings of reflux esophagitis
in 69 (75.8%) of patients, normal stratified squamous
epithelium in 18 (20%), EoE in 3 (3.3%) and Barrett’s
esophagus in only 1 patient. One of the EoE cases had
histopathological findings of reflux esophagitis.

Our classification of the patients was based on both
histopathological and endoscopic findings as shown in
Table 1. Accordingly, out of the 91 patients, 70 had
GERD (76.9%); 58 of them had ERD (82.9% of GERD
patients; 63.7% of all patients) and 12 (17.1% of GERD
patients; 13.2% of all patients) had endoscopically nor-
mal esophagus but with histopathological changes com-
patible with reflux esophagitis and were classified as
non-erosive reflux disease (NERD) as they all also com-
plained of heart-burn. Eighteen patients had normal en-
doscopic and histopathological esophagus (19.8%), and 3
patients had EoE (3.3%) (Figures 1 and 2), with an over-
lap between ERD and EOE in one patient.

The mean age of EoE patients was 41.6 + 11.7 years
(minimum = 33, maximum = 55 years). Two were males
and one was a female. All 3 patients complained of dys-
phagia. None of them was a smoker and one (33.3%) had
history of bronchial asthma. Two had a normally appear-
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Table 1. Patterns of esophageal mucosal injury and the subsequent group classification.

Pattern of mucosal
injury

Positive endoscopy and
histopathology (N = 59)

Negative endoscopy and
histopathology (N = 18)

Negative endoscopy/positive
histopathology (N = 14)

ERD (N =57)
ERD+EE (N=1)
Barrett’s esophagus (N = 1)

Group classification

NERD (N = 12)

Normal esophagus EoE (N = 2)

ERD: erosive reflux disease. NERD: non erosive reflux disease. EOE: eosinophilic esophagitis.

Figure 1. Case histologically diagnosed as eosinophilic esopha-
gitis (EOE): a section in esophageal mucosa shows many intra-
epithelial eosinophils (23 eosinophils). The superficial position
of the eosinophilic infiltrate is also noted (hematoxylin and eo-
sin stained section, original magnification x200).

T =

Figure 2. Esophageal mucosa from another case of eosinophil-
ic esophagitis (EOE): intraepithelial eosinophils (58 eosinophils)
were detected. Of notice also is the intercellular edema giving
the spongy or moth eaten appearance (hematoxylin and eosin
stained section, original magnification x200).

ing esophagus endoscopically, 1 had additional ERD and
non had any detectable endoscopic findings in stomach
or duodenum.

Associations between endoscopic and histopathologi-
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cal findings with the presenting symptoms are shown in
Table 2. Dysphagia occurred more significantly in EoE
patients (p value = 0.020) and heartburn occurred more
significantly in patients with NERD in relation to other
presenting symptoms. None of the symptoms showed sta-
tistically significant occurrence among different groups.

The patient with Barrett’s esophagus manifested clini-
cally by heartburn.

6. DISCUSSION

EOE is a clinicopathologic disease characterized clinica-
Ily by symptoms related to esophageal dysfunction. Pa-
thologically there must be eosinophil-predominant in-
flammation in one or more biopsy specimens. The dis-
ease is isolated to the esophagus, and other causes of eso-
phageal eosinophilia should be excluded, specifically PPI-
responsive esophageal eosinophilia. The disease should
remit with treatments of dietary exclusion, topical corti-
costeroids, or both [1]. The epidemiology of EOE may be
changing; several case reports and case series suggest
that either the incidence is increasing or the disease is
now recognised more often [14,17].

The aim of this work was to detect the prevalence of
EoE in adult Egyptian patients presenting with various
upper gastrointestinal symptoms as well as to clarify its
clinical pattern as well as the possibility of its overlap
with GERD.

The lack of a clinicopathologic response to PPI treat-
ment in patients adherent to the treatment regimen with
compatible symptoms of EoE and isolated esophageal
eosinophilia is consistent with the diagnosis of EoE [18].
With few exceptions, 15 eosinophils/HPF (peak value) is
considered a minimum threshold for a diagnosis of EoE
[1]. In our study, the presence of >15 eosinophils/HPF
together with a history of intake of PPIs for at least 3
weeks without improvement were used as prerequisite
diagnostic criteria for EoE.

We found 3 cases of EoE out of 91 adult patients pre-
senting with various upper gastrointestinal symptoms
(3.3%). The prevalence of EOE varies with the popula-
tion studied. For example, it has been estimated to be 0.4%
- 1.1% in the general population [19,20], in an out-patient
population undergoing routine upper endoscopy the pre-
valence increased to 6.5% [21], and in those undergoing
an endoscopy for dysphagia, the prevalence was 10% -
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Table 2. Association of histopathological and endoscopic find-
ings with presenting symptoms.

Findings
Symptoms NE_RD E_RD EclE
(N=12) (N =58) (N=3)
Dysphagia 6 20 3
% 50% 34.4% 100%
Food impaction 1 1 0
% 8.3% 1.7% 0%
Heartburn 12" 21 0
% 100% 36.2% 0%
Epigastric pain 9 36 2
% 75% 62% 66.6%
Vomiting 11 32 1
% 91.6% 55.1% 33.3%

Chi-square test. (%) denotes statistically significant occurrence of the rele-
vant symptom within the same studied group. NERD: non erosive reflux di-
sease. ERD: erosive reflux disease. EOE: eosinophilic esophagitis.

15% [22-24].

Most EoE studies report a male predominance, inclu-
ding >75% of reported adult and child cases [10]. In the
current study, the mean age of EoE patients was 41.6 +
11.7 years, and EoE was detected in males more than fe-
males (2 males and 1 female). Compared with EOE nega-
tive patients, EOE positive patients in the study by Vee-
rappan et al, [21] were more likely to be male and youn-
ger than 50 years. Among 41 subjects with histological
EoE, the ratio of males to females was 4:1 and the aver-
age age at diagnosis was 45 years [25].

Several lines of evidence support a role for allergic in-
flammation in the pathogenesis of EoE. The most ob-
vious evidence for such involvement is the central role of
the eosinophil which is often considered synonymous
with allergic disease because of its accumulation in spu-
tum in asthma, in nasal secretions in allergic rhinitis and
in the skin during flares of acute eczema [26]. Among
adults with EoE, studies report personal or family histo-
ries of allergies ranging from 50 to 90%, including up to
60% with asthma and up to 25% with food allergies [2,
12,27]. Although clearly an atopic condition, the role of
specific allergic triggers in EOE remains unclear [28]. In
our study, 33.3% of the EoE patients had history of bron-
chial asthma. Compared with EOE negative patients, EoE
positive patients were more likely to have asthma (32.0%
vs 10.8%) [21] and 14 of 29 patients (48%) with docu-
mented EoE had a history of asthma, environmental al-
lergy, or atopy [27].

The symptom profile is similar to that of severe GERD,
but unlike GERD, EOE is not resolved with acid reduc-
tion therapy, such as antacids, PPIs, and H,RA. Symp-
toms of EoE vary with age [5,29,30]. Common presen-
ting symptoms in adults include dysphagia, food impac-
tion, heartburn and chest pain [5]. The typical symptoms
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of GERD patients are heartburn and regurgitation [31].
In the current study, the main presenting symptom of
EoE patients was dysphagia which was present in all 3
patients with EoE (100%) (p value = 0.020). None of
EoE patients complained of food impaction. In an earlier
study, dysphagia was documented in 26 of 31 EoE pa-
tients (89%) [2]. Also, food impaction was found in 32.0%
of EoE positive patients and dysphagia in 64.0% [21]
and the most common endoscopy indications in adults
with EoE were dysphagia (70.1%) and GERD/heartburn
(27.1%) [32]. Heartburn was the presenting symptom in
36.2% of ERD patients in our study, in 100% of NERD
patients (which was a statistically significant finding in
this group), and in none of EOE patients. In the study by
Parfitt et al. [25], dysphagia was more common in EoE
patients (63%), while heartburn was more common in
none EOE patients (53%) who were regarded to represent
patients with GERD.

Endoscopic findings of EOE include esophageal rings,
strictures, narrow-caliber esophagus, linear furrows, whi-
te plaques or exudates, and pallor or decreased vascula-
ture [14,15]. Two of the 3 positive cases of EOE in our
study (66%) showed normal endoscopic appearance of
the esophagus and the third had an overlap with ERD.
However, the small number of patients found to have
EoE in our study may have precluded us from stating a
specific endoscopic finding for this disease. Besides, the
endoscopic features of EOE may be subtle and over-
looked at endoscopy [2,33]. One adult series of histolo-
gically confirmed EoE reported 8.8% of patients without
any apparent endoscopic features [14]. In a meta-analysis,
the endoscopic examination was normal in 17% of cases
[34]. However, esophageal mucosal furrows were present
in 30 of 31 EoE patients (97%) [2] and the presence of
classic findings of EOE on endoscopy (rings, furrows,
plaques, or strictures) was the strongest predictor of this
disease process with a sensitivity of 72%, specificity of
89%, and negative predictive value of 98% [21]. On the
other hand, Machenzie et al. [35] found that 13/31 (42%)
of EoE patients did not have the classic endoscopic find-
ings (rings +/— furrows) and would have been missed
without esophageal biopsies. Consequently, although a
high degree of suspicion for EOE must be maintained for
patients that have endoscopic features of this disease, the
presence or absence of endoscopic findings is insuffi-
cient to make a diagnosis. Esophageal biopsies should be
obtained from all patients who present with symptoms of
EOE, regardless of the endoscopic appearance of the eso-
phagus [34]. Also, it is advised that esophageal biopsies
routinely be taken in the clinical setting of unexplained
dysphagia, refractory heartburn, or chest pain regardless
of endoscopic findings as endoscopic mucosal biopsy re-
mains the most important diagnostic test for EOE and the
diagnosis of EOE is ultimately established histologically
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[5]. Esophageal biopsies demonstrate often marked epi-
thelial basal hyperplasia and extensive infiltration of the
epithelium by eosinophils. The changes occur not just in
the distal esophagus, as in GERD, but also in the mid and
upper esophageal mucosa, a feature that is often useful in
the differentiation of EoE from reflux esophagitis. Eosi-
nophils generally number in excess of 20 to 24/HPF [36,
37]. There are limited data to support routine gastric or
duodenal biopsies in adults in the absence of symptoms
or endoscopic abnormalities suggesting other gastrointes-
tinal disorders, although it is reasonable for these biopsi-
es to be performed [1].

In 1985, Lee [38] reported on 11 patients with obvious
esophageal eosinophil infiltration, 10 of whom had re-
flux esophagitis. Since then, the connection between
GERD and EoE has been under debate [3,27,33,39].
Historically, the diagnosis of EOE was often overlooked
in adults with many patients alternatively diagnosed as
having GERD or a Schatzki ring. In some instances,
these patients had undergone repeated endoscopies and
dilation prior to accurate diagnosis [40,41]. Another his-
torical explanation for the delayed diagnosis of EoE is
that eosinophilic infiltrate in the esophageal mucosa was
previously equated with GERD [42]. Accepting that that
can be the case, the current strategy for making this dis-
tinction is to rely on a quantitative threshold of eosino-
philic infiltration (currently >15/HPF in the area of great-
est eosinophilic infiltration); lower counts are presumed
related to GERD whilst higher counts are diagnostic of
EoE [5].

GERD is extremely common, with an incidence of 10
to 20% in Western adults presenting with reflux symp-
toms and heartburn [43] and is the most common disease
in patients referred for upper endoscopy [44]. The pre-
valence of GERD in our patients was 76.9%. In the 3
cases of EoE, one (33.3%) had also features of ERD. The
overlap between GERD and EoE continues to be enig-
matic because of the high prevalence of GERD in the
adult population. In nine adult EoE studies reporting pH
monitoring data, abnormal results were reported in 18%
of patients [5]. In a systematic review, pathological acid
reflux was found in only 10% of cases of EoE [14].
Among patients with GERD, 8.8% had EoE [45]. It is
now suggested that EOE is more prevalent among GERD
patients who do not respond to treatment with PPIs [5,
46]. An initial trial of PPI therapy in patients with clini-
cal, endoscopic and pathologic findings of EoE is thus
warranted. Lack of a response to PPl may reinforce a
diagnosis of EoE, but a clinical response to PPl may not
rule out quiescent EoE. Esophageal pH measurements
and histopathologic data on patients on PPI treatment are
pivotal in cases with overlapping GERD and EOE in or-
der to evaluate the role of each disease [46].

It has been documented that up to 70% of reflux pa-
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tients have typical reflux symptoms (i.e., heartburn and/
or regurgitation) in the absence of endoscopically visible
esophageal mucosal injuries, making NERD the more
common form of GERD [47,48]. In the current study,
only 17.1% of GERD patients had NERD diagnosed on
the basis of the presence of heartburn and histopathologi-
cal changes compatible with reflux esophagitis in a nor-
mal endoscopic esophagus. The changes were detected in
mid-esophageal biopsies. There has been little standardi-
zation of biopsy techniques or tissue processing in GERD
and NERD patients. Biopsies have been obtained at the
squamocolumnar junction, or at 1, 2, 3 and 5 cm above it.
Furthermore, there is no consensus on the number of bi-
opsy specimens obtained, or the location around the in-
ner circumference of the esophagus at which biopsies
should be taken. This issue is especially important since
the severity of exposure to refluxate decreases with in-
creasing distance from squamocolumnar junction and the
distribution of mucosal injury may be patchy [49]. How-
ever, in the attempt to better understand the mechanisms
involved in the perception of gastroesophageal reflux,
some observations have pointed out the role of the acid
extent into the middle-proximal esophagus [50-55]. In-
deed, in NERD patients, independently of the acid expo-
sure time, reflux episodes reaching the proximal eso-
phagus were perceived more than those confined to the
distal esophagus [51,55].

7. CONCLUSION

In conclusion, the prevalence of EOE is low in adult Egy-
ptian patients presenting with upper gastrointestinal symp-
toms. Dyshagia is the main presenting symptom of EoE
while heartburn is more common in GERD. Normal en-
doscopic esophagus does not exclude EoE.
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