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Background. Erosive esophagitis (EE) and Barrett’s esophagus (BE) are the two important complications of gastroesophageal
reflux disease. We aimed to investigate the prevalence of and the risk factors for EE and BE in an Iranian group of patients with
reflux symptoms. We also examined the relationship between reflux symptoms and endoscopic findings. Methods. A total of 736
patients with gastroesophageal reflux disease (GERD) symptoms were enrolled and all underwent upper gastrointestinal endoscopy.
Diagnosis of Barrett’s esophagus was confirmed by pathologic examination and Helicobacter pylori (H. pylori) infection was
demonstrated by rapid urease test. Results. Two hundred eighty-three and 34 patients were found to have EE and BE, respectively.
Multivariate analysis showed that hiatal hernia (𝑃 < 0.001) and H. pylori infection (𝑃 < 0.002) were the two significantly related
risk factors for esophagitis. Only age was related to BE, with BE patients being more likely to be older (𝑃 < 0.001) than others.
Conclusions. Prevalence of EE and BE in Iranian reflux patients is similar to that seen in western countries. H. pylori infection
and the presence of hiatal hernia may be strong risk factors for esophagitis as does older age for Barrett’s esophagus. Finally, reflux
symptoms have no significant relationship with endoscopic findings.

1. Introduction
GERD is a prevalent condition in western countries, affecting
about 10% to 20% of general population [1]. Barrett’s esophagus (BE) and erosive esophagitis (EE) are the two commonly
seen complications of GERD. Different risk factors have
been proposed for GERD in eastern and western countries,
but the data regarding how these factors contribute to the
development of GERD complications are inconsistent. Since
GERD is a fairly common problem in Iran [2], the disorder
and its complications need to be addressed carefully. To
do this, in the present study we decided to investigate the
prevalence of BE and EE in a group of patients undergoing
upper GI endoscopy for reflux symptoms. We then studied

whether gender and Helicobacter pylori (H. pylori) infection
have any contribution to the development of BE and EE.
It has been shown that 10% to 70% of patients with GERD
may have relevant endoscopic findings, whereas esophagitis
evidence may present in about 8% of asymptomatic individuals [3]. Similarly, BE does not develop in all patients with
EE who have a history of gastroesophageal reflux (GER) [4],
while up to 25% of patients with BE may not have any GERD
history [5]. As a result, we also investigated the relationship
between clinical symptoms of GERD patients with their
endoscopic findings. In this regard, we evaluated the clinical
correlates of GERD patients whose esophagitis had been
graded according to the Los Angeles (LA) classification [6].
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2. Materials and Methods
The study was conducted in Sina hospital, a general medical
and surgical university hospital in the metropolitan city of
Tehran (the capital of Iran with an estimated population of 15
million), which provides state-of-the-art care for millions of
Tehranian population. We enrolled 736 consecutive patients
with GERD symptoms who presented at the gastroenterology
outpatient clinic of Sina hospital; none of them had been
referred by a general practitioner or a specialist. In this study
we defined GERD as a condition where patients must have
mild reflux symptoms in two or more days per week or
moderate to severe symptoms at least in one day per week
[7]. Severity of heartburn was assessed by a gastroenterologist
expert in GERD during a clinical visit. Our criteria for heartburn severity were as follows: mild, awareness of symptom
but easily tolerated; moderate, discomfort sufficient to cause
interference with normal activities; severe, incapacitating,
with inability to perform normal activities [8]. Patients with
a history of documented peptic disease, gastric or esophageal
surgery and those with motor disorders such as achalasia,
diffuse esophageal spasm, or scleroderma were excluded.
The study protocol was approved by local ethics committee and all patients gave their written informed consent to be
included. All patients were informed completely of the study
protocol and consented to undergo upper GI endoscopy.
All upper endoscopies were performed using a GIF100
or GIF130 video endoscope (Olympus, Lake Success, NY).
EE was defined as the presence of one or more mucosal
injury at the distal esophagus on endoscopy (erosion or
ulceration). The diagnosis of hiatal hernia was confirmed by
the presence of gastric folds ≥3 cm above the diaphragmatic
pinch. Gastric and duodenal ulcers were also defined as
lesions at least 0.5 cm in diameter, possessing unequivocal
depth, and located in any portion of the stomach or duodenal
bulb. Based on the endoscopic findings, subjects were divided
into three groups including patients with Normal-appearing
Esophagogastric Junction (NEJ), those with EE and those
who had Barrett’s esophagus. Of note, patients with coexisting
Barrett’s esophagus and esophagitis were included in the
Barrett’s group when comparing BE patients with others and
in the esophagitis group when comparing EE with NEJ.
Suspected BE was biopsied from four quadrants of the
involved epithelium, 2 cm apart. All biopsy specimens were
stained with hematoxylin and eosin (H&E) and with alcian
blue (pH 2.5) stain. Specimens were then examined by two
expert pathologists for the presence of intestinal metaplasia
defined by the presence of clear goblet cells within the
columnar epithelium. By using pathology and rapid urease
test (RUT), the presence of H. pylori infection was also
investigated in specimens obtained from antrum.

3. Statistical Analysis
Descriptive analysis was done and frequencies and percentages of the categorical variables were calculated. To summarize quantitative variables we used means and standard
deviations.
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Where needed, the Fisher’s exact test and the two-sample
𝑡-test were used to test the association of esophageal lesions
(BE and/or EE) with the patient demographics, the presence
of hiatal hernia and a positive RUT. Thereafter, logistic
regression was performed to identify variables predictive of
BE or EE. These variables included gender, age, BMI, cigarette
smoking, alcohol use, H. pylori infection and size of the hiatal
hernia. To estimate the adjusted odds ratio (OR) for each
variable, we included variables with a 𝑃 < 0.25, obtained from
univariate analysis, as independent factors in the forward
stepwise logistic regression. Finally, multivariate analysis was
done to find factors which were significantly related to the
development of EE or BE. A two-tailed 𝑃 < 0.05 was considered statistically significant.

4. Results
A total of 736 patients with a mean age of 48.9 years (median:
50, range: 15–86) were included. Four hundred eleven (55.8%)
were male and 325 (44.2%) were female. EE was found
in 283 patients (38.5%), and was graded according to LA
classification. Of them, 218 (77%) patients were in LA class
A, 51 (18%) in B, 9 (3.2%) in C and 5 (1.8%) in class D. Only
34 patients (4.6%) had Barrett’s esophagus, 14 of them had
concomitant EE with 11 being in LA class A, 2 in B and 1
in class D. No esophageal stricture or adenocarcinoma was
found.
Eighty eight (12%) patients had endoscopic evidence of
peptic ulcer disease. Of these, 28 had gastric ulcer (3.8%)
and 60 had duodenal ulcer (8.2%). Notably, in 51 of these
patients there was not any endoscopic evidence of EE. Hiatal
hernia was detected in 106 patients (14.4%). Finally, RUT
demonstrated H. pylori infection in 216 individuals.
Demographic characteristics of the patients with EE and
NEJ are shown in Table 1. Both groups were comparable in
terms of sex (𝑃 = 0.30) and age (𝑃 = 0.08). NEJ patients included 235 men (54.3%) and 198 women (45.7%) ranging in
age from 16 to 85 years (mean 48 ± 16.6, median = 49). The
mean age of patients with esophagitis was 50.14 years and 58%
of them were male. In the same way, BE patients had a mean
age of 59.19 years with 67.6% of them being male. Notably, the
proportion of men in patients with BE was higher compared
to those without BE, but the difference was not statistically
significant (𝑃 = 0.15) (Table 2).
Only hiatal hernia was significantly related with the presence of either Barrett’s esophagus or EE (𝑃 < 0.001). Indeed,
hiatal hernia was found in 57.8% of the patients with
esophagitis (𝑛 = 175) compared to 24.5% of those with NEJ
(𝑛 = 106).
With respect to clinical symptoms, heartburn and water
brash were the only symptoms correlated significantly with
endoscopy-positive GERD (𝑃 = 0.013 and 𝑃 = 0.005, resp.).
There were no significant differences in other clinical findings
between the two groups. There was no significant relationship
between each LA classification grade and typical reflux symptoms (𝑃 = 0.129) as well. Table 3 illustrates the distribution
of reflux symptoms in patients with and without erosive
changes.
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Table 1: Background characteristics of the study groups.
†

Characteristics
Age (years)
Sex
Male
Female
BMI (kg/m2 )
Obesity
Yes
No
Asthma
Yes
No
Cancer
Yes
No
Smoking
Yes
No
Alcohol
Yes
No
Hiatal
Yes
No
RUT
Yes
No
PUD
No
Gastric
Duodenal

†

NEJ
(𝑛 = 433)
47.97 ± 16.58

EE + BE
(𝑛 = 303)
50.14 ± 16.9

235 (54.3)
197 (45.4)
24.52 ± 2.39

176 (58.1)
127 (41.9)
24.72 ± 2.31

173 (40)
257 (59.4)

126 (41.6)
175 (57.8)

0.66

14 (3.2)
419 (96.8)

11 (3.6)
292 (96.4)

0.77

71 (16.4)
362 (83.6)

38 (12.5)
265 (87.5)

0.15

120 (27.7)
313 (72.3)

85 (28.1)
218 (71.9)

0.92

37 (8.5)
396 (91.5)

29 (9.6)
274 (90.4)

0.63

106 (24.4)
327 (75.5)

175 (57.8)
128 (42.2)

0.001

115 (26.6)
318 (73.4)

101 (33.3)
202 (66.7)

0.04

383 (88.5)
14 (3.2)
36 (8.3)

265 (87.5)
14 (4.6)
24 (7.9)

0.62

𝑃 value

Table 2: Background characteristics of the study groups.
Barrett†
Characteristics

0.08
0.30
0.26

†

Data are mean ± standard deviation or frequency and percent as appropriate.

Rapid urease test was positive in a significantly higher
number (𝑛 = 115) of patients with NEJ compared to patients
(𝑛 = 101) with esophagitis (𝑃 = 0.049). No statistically significant relationship, however, was found between the presence
of H. pylori infection and typical reflux symptoms.
Multivariate analysis showed that hiatal hernia (Adjusted
OR, 4.56; 95% CI, 3.30–6.31; 𝑃 < 0.001) and H. pylori infection (Adjusted OR, 1.75; 95% CI, 1.24–2.48; 𝑃 < 0.002) were
the two significantly related risk factors for esophagitis. Age
was the only risk factor significantly related to BE, with BE
patients being more likely to be older (Adjusted OR, 1.04; 95%
CI, 1.02–1.06; 𝑃 < 0.001) than others.

5. Discussion
EE and BE commonly occur in western GERD patients with
the approximate prevalence of 30–60% [9] and 5–15% [10]
respectively. In Eastern countries, however, lower rates have

Age (years)
Sex
Male
Female
BMI (kg/m2 )
Obesity
Yes
No
Asthma
Yes
No
Cancer
Yes
No
Smoking
Yes
No
Alcohol
Yes
No
Hiatal
Yes
No
RUT
Yes
No
PUD
No
Gastric
Duodenal

𝑃 value

Yes
(𝑛 = 34)
59.19 ± 15.24

No
(𝑛 = 702)
48.36 ± 16.65

23 (67.6)
11 (32.3)
23.96 ± 1.92

388 (55.3)
314 (44.7)
24.63 ± 2.37

11 (32.4)
22 (64.7)

288 (41)
410 (58.4)

0.36

0
34 (100)

25 (3.6)
677 (96.4)

0.62

3 (8.8)
31 (91.2)

106 (15.1)
596 (84.9)

0.31

10 (29.4)
24 (70.6)

195 (27.8)
507 (72.2)

0.83

3 (8.8)
31 (91.2)

63 (9)
639 (91)

1.0

14 (41.2)
20 (58.8)

267 (38)
435 (62)

0.50

12 (35.3)
22 (64.7)

204 (29.1)
498 (70.9)

0.43

33 (97.1)
0
1 (2.9)

615 (87.6)
28 (4)
59 (8.4)

0.24

0.001
0.15
0.01

†

Data are mean ± standard deviation or frequency and percent as appropriate.

been reported. For example, in Turkey, the rates of EE and BE
in patients with reflux symptoms reported to be about 8%–
16% compared to 1.5%, respectively [9]. In the present study,
approximately 43% of patients had esophageal lesions, either
Barrett’s esophagus (4.6%) or erosive esophagitis (38.5%).
This shows that the prevalence of these complications in
Iranian refluxers is somewhat similar to that seen in western
populations. Probably, different risk factors for EE/BE in
Iranian patients might be responsible for such different
prevalence rates.
Despite the mixed results, different studies have proposed
different risk factors for EE. For instance, in Serrano et al.
study, a significant relationship was found between severe
esophagitis and advanced age, male gender, smoking and
H. pylori absence [11]. With regards to GERD symptoms,
frequency of heartburn, but not duration or severity of
regurgitation, was significantly associated with EE, reported
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Table 3: Comparison of reflux symptoms in study groups.
†

Symptoms
Heartburn
Regurgitation
Heartburn + Regurgitation
Atypical chest pain
Abdominal pain
Water brash
Nausea/vomiting
Anorexia
Dysphagia
Chronic cough
Hoarseness
Hiccup
Weight loss
†

NEJ
(𝑛 = 433)
254 (58.7)
237 (54.7)
332 (76.7)
139 (32.1)
115 (26.6)
38 (8.8)
63 (14.5)
62 (14.3)
27 (6.2)
67 (15.5)
31 (7.2)
2 (0.5)
55 (12.7)

†

EE + BE
(𝑛 = 303)
205 (67.7)
173 (57.1)
245 (78.4)
103 (34.0)
67 (22.1)
47 (15.5)
46 (15.2)
45 (14.9)
19 (6.3)
59 (19.5)
33 (10.9)
2 (0.7)
48 (15.8)

𝑃 value
0.013
0.53
0.20
0.59
0.17
0.005
0.81
0.84
0.98
0.16
0.08
1.0
0.23

Data are frequency and percent.

by the Locke et al. [4]. In another study, conducted by Rosaida
and Goh, the risk factors for EE were male gender, Indian
race, hiatal hernia and alcohol use [12]. Finally, in the
Labenz et al. study, male gender, overweight, regular alcohol
consumption, history of GERD for more than one year, and
being smoker/ex-smoker were the reported risk factors [13].
In accordance with previous studies we found that the
presence of hiatal hernia is a strong risk factor for esophagitis
(𝑃 = 0.001) [12, 14]. However, in contrast to some other studies we could not find any significant relationship between
hiatal hernia and BE [15].
We found that patients with BE were more likely to be
older (𝑃 = 0.001) than other GERD patients, the finding
which is compatible with the previous literature. In fact, BE
has been reported to be a rare condition in patients younger
that 40–50 years [16]. Although patients with esophagitis had
higher mean of age as compared to NEJ patients, our analysis
did not show significant difference between the two groups.
This finding is opposite to some other studies in which older
age has been considered a risk factor for esophagitis [11].
Male gender has also been reported to be an independent
risk factor for esophagitis [11–13]. Moreover, different parietal
cell mass, lower esophageal function or body mass index
between genders have been proposed as possible causes to
explain the gender effect [16]. However, in our study, the
proportion of male gender was not significantly different
between patients who had esophagitis and those who did not.
Similarly, we could not find any significant effect for gender
to be considered as a risk factor for BE.
The relationship between H. pylori and the development
of GERD, EE and BE has not yet been fully understood.
However, with regards to the role of H pylori in GERD,
it has been suggested that the infection might have some
relationships with GERD symptoms. In fact, H pylori gastritis might result in acid hyposecretion and finally loss of
burning sensation, while feeling of regurgitation remains
intact (volume refluxers) [9]. In the present study, we found
that a significantly greater proportion of patients with NEJ,

as compared to other patients, had H. pylori infection
(𝑃 = 0.04). However, no statistically significant relationship
between the presence of H. pylori infection and the typical
reflux symptoms was found. Concerning this, there may be
possible cause(s) behind this difference that need to be more
investigated.
The main objective of the Los Angeles classification
development was to provide a clinically relevant stratification
for esophagitis severity. GERD symptoms have been inconsistently correlated with endoscopic findings of EE in different
studies, some of which favor such correlation, though not
with all reflux symptoms [4], and some argue against it [17,
18]. Our study showed no significant correlation between the
reflux symptoms and the different endoscopic grades of EE
according to the LA classification. No significant difference
was also found between the reflux symptoms of patients with
EE versus NEJ.
However, there are some other factors which should be
taken into account. For example, we found that 51 out of
88 patients with peptic ulcer did not have any evidence of
EE. As it is well known that peptic disease might explain
and/or contribute to the development of reflux symptoms
such as heartburn or regurgitation, we should accept that
peptic disease might be an underlying cause for GERD in a
number of our NEJ patients [19]. Similarly, esophageal hypersensitivity should also be considered in which the individual
might present with symptoms similar to GERD while having
nothing more than a normal esophageal acid exposure [20].
In this study we had some limitations as well. For example, the study was conducted in Tehran region which may not
exactly represent the problem in the whole country, although
it is the most populated region of Iran. Furthermore, it was
difficult for us to obtain accurate data about other important
variables such as patients’ diet which might have confounded
the study results. Hence, conducting similar studies in
country-wide scales is warranted to find a better estimation of
BE/EE prevalence in the whole Iranian population and their
clinically relevant risk factors.
In conclusion, we have shown within a cross-sectional
study that the prevalence of GERD complications such as BE
and EE in Iranians are close to that seen in developed
countries. In addition, H. pylori infection and the presence
of hiatal hernia may be strong risk factors for esophagitis in
Iran. Similarly, older age could be considered a significant
risk factor for the development of BE in GERD. Finally,
reflux symptoms seem do not reliably predict simultaneous
esophageal lesions on endoscopy.
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