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SUMMARY

Introduction/Objective The most important complication of gastroesophageal reflux disease (GERD)
is Barrett's esophagus (BE) and the development of esophageal adenocarcinoma. Prevalence of BE is
5-15% in patients with GERD symptoms.

The aim of the study was to investigate the prevalence and risk factors for BE in patients with chronic
reflux symptoms. A prospective study was conducted in the Clinic of Gastroenterology, Nis Clinical Center.
Methods We included 676 patients with chronic reflux symptoms, who underwent esophagogastro-
duodenoscopy. The biopsy specimens were obtained in a four-quadrant fashion at intervals of 2 cm
from the circumferential endoscopic Barrett’s epithelium in the distal esophagus. BE was diagnosed by
pathological examination.

Results Out of the total number patients with GERD, 92 were diagnosed with columnar-lined esophagus
(CLE), the prevalence being 13.6%. Histological examination of biopsy from 92 patients with CLE revealed
specialized intestinal metaplasia in 15 patients, with the prevalence of 2.22%. Compared to patients
without BE, patients with BE were older and more commonly male. Univariable analyses showed that
hiatal hernia and Helicobacter pylori infection were two significant risk factors for the onset of esophagitis.
The age and the presence of reflux symptoms were associated with the presence of BE. Older age could
be considered a significant risk factor for the development of BE and GERD.

Conclusion Prevalence of biopsy-proven BE and CLE in Serbia was 2.22% and 13.6%, respectively, in

patients with GERD symptoms.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is a
long-term condition where stomach contents
come back up into the esophagus resulting
in either symptoms or complications. GERD
is mild acid reflux that occurs at least twice a
month, or moderate to severe acid reflux that
occurs at least once a week. In 20% of the pop-
ulation, symptoms last longer than one week.
The prevalence of GERD significantly varies
among different populations. The prevalence
of all forms of GERD is 40%, the weekly symp-
toms have 14% of the population, and the daily
symptoms range 4-7% [1]. Peptic esophagitis,
reflux esophagitis and erosive esophagitis, ero-
sive reflux disease (ERD) are synonyms for the
subgroup of GERD patients with histopatho-
logical changes of esophageal mucosa that usu-
ally correlate with the symptoms of acid reflux
content. Non-erosive reflux disease (NERD)
includes the group of patients with symptom-
atic GERD who have no macroscopic mucosal
changes noticed on the esophagogastroduode-
noscopy. It is estimated that 50-70% of patients
with GERD have NERD. Symptoms and signs
of esophageal reflux disease can be varying in-

tensity and are not always in correlation with
the severity of esophageal damage [2].
Barrett’s esophagus (BE) is a consequence
of chronic GERD, that predisposes the devel-
opment of esophageal adenocarcinoma (EAC)
[3]. Endoscopically, the prevalence of BE has
been estimated at 1-2% in all patients who
underwent upper endoscopy for any indica-
tion, and anywhere from 5% to 15% in patients
with symptoms of GERD. Among the malig-
nant tumors of the esophagus, the incidence
of Barrett’s adenocarcinoma is increasing. The
incidence of EAC has been three to four times
higher in the last two decades. It is believed that
the main reason for this high percentage of Bar-
rett’s adenocarcinoma is related to an increased
incidence of BE, which shows a close causal re-
lationship with GERD [4]. However, not all pa-
tients with gastroesophageal reflux and erosive
esophagitis will develop BE, and all patients
with BE do not have a history of gastroesopha-
geal reflux. At least 25% of patients with BE do
not have a history of GERD. In many patients
with reflux esophagitis, treatment leads to the
regeneration of the mucosa. Some patients will
develop BE with an increased risk of develop-
ing EAC. There are many risk factors that can
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contribute to the development of BE, which is the subject
of many studies in the world [5, 6].

The esophagus lined with columnar epithelium (CLE)
and BE are the conditions in which stratified squamous
epithelium is continuously replaced by a cylindrical epi-
thelium from an esophageal-gastric junction. BE is char-
acterized by the presence of specialized intestinal meta-
plasia (SIM). As SIM is part of the definition and is the
epithelial type associated with cancer, obtaining biopsies
from the columnar lined distal esophagus is mandatory.
The sensitivity and positive predictive values of standard
upper endoscopy for diagnosing BE have been reported as
82% and 34%, respectively [7]. Guidelines of the American
College of Gastroenterology state that every patient with
gastroesophageal reflux symptoms should at least once in
his/her lifetime be referred for BE screening endoscopy.
Patients with SIM in CLE are currently advised to undergo
a periodic endoscopic surveillance to detect progression to
dysplasia at an early, potentially curable stage. New tech-
niques such as chromoendoscopy and magnification en-
doscopy have been tried to improve recognition of SIM [4].

The aim of this study was to determine the prevalence
and possible risk factors of BE in patients with chronic
reflux symptoms.

METHODS

A prospective study conducted at the Clinic of Gastroen-
terology, Ni§ Clinical Center, included 676 patients with
chronic reflux symptoms and all underwent esophagogas-
troduodenoscopy. The symptoms are defined as the pres-
ence of heartburn and regurgitation at least three times a
week for one year. The questionnaire was completed by ev-
ery patient; the questionnaire included information on age,
sex, occupation, as well as the following criteria: primary
referral symptoms, frequency of GERD symptoms, acid
test, extraesophageal symptoms. 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. Gastro-
esophageal junction (GEJ) is defined as the beginning of
the proximal limit of gastric mucosal folds (Figure 1). CLE
was identified as a columnar epithelium over 1 cm from
the GEJ which had a reddish color and a velvety texture
that could be easily distinguished from the normal pale
and glossy esophageal squamous epithelium. The length
of the CLE was estimated by subtracting the distance from
the incisors to the squamocolumnar junction (Z-line) from
the distance between the incisors and the GE]J (Figure 2).
The patients were classified as short-segment BE (SSBE)
if the length of the columnar appearing mucosa was less
than 3 cm above the GEJ, and long-segment BE (LSBE) if
the length of the columnar mucosa was equal to or greater
than 3 cm. The diagnosis of BE is based on the presence of
endoscopic findings compatible with columnar epithelium
in the distal esophagus and confirmed by the presence of
SIM on biopsies (Figure 3).
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Figure 1. Endoscopic appearance of normal gastroesophagel junc-
tion; note that the squamocolumnar line corresponds with proximal
extent of the gastric folds

Figure 2. Salmon-colored mucosa is seen extending proximal to the
gastroesophagel junction consistent with Barrett’s esophagus

H STV . W AR N, R L N
Figure 3. Histological appearance of Barrett’s epithelium; intestinalized
mucosa with branching pits and goblet cells (H&E, x20)

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):295-300



Prevalence and risk factors for Barrett’s esophagus in patients with chronic gastroesophageal reflux disease

The study protocol was approved by the local ethics
committee and all patients gave their informed consent
to be included. All the patients were fully informed of the
study protocol and agreed to undergo upper gastrointes-
tinal endoscopy.

All upper endoscopies were performed using a GIF100
or GIF130 video endoscope (Olympus, Lake Success, NY,
USA). Macroscopic mucosal changes of the distal esopha-
gus were measured on the basis of the distance from the Z
line, and mucosal damage was classified according to the
Los Angeles classification of reflux esophagitis [8].

The presence of a hiatal hernia and its size was deter-
mined in all the patients during the withdrawal of the en-
doscope and was measured in centimeters. We investigated
the presence of Helicobacter pylori infection in all the pa-
tients by using pathology and rapid urease test.

The biopsy specimens were obtained in a four-quadrant
fashion at intervals of 2 cm from the circumferential endo-
scopic Barrett’s epithelium in the distal esophagus. In pa-
tients with small islands or irregular tongues of columnar
appearing mucosa, at least two specimens were obtained
within the abnormal-appearing mucosa at intervals of 1cm
from the GE]J to the proximal extent of the abnormality.
All biopsy specimens were stained with hematoxylin and
eosin and with Alcian blue (pH 2.5) stain.

Statistical analysis

The processing of the obtained data was made using SPSS
for Windows, version 16.0 (SPSS Inc., Chicago, IL, USA).
The data was processed using standard descriptive statisti-
cal methods (mean value, standard deviation, and percent-
age representation). The results were analyzed using the
appropriate tests depending on the size of the group, type
of mark, and type of distribution. We used the Student’s
t-test for continuous variables and x* test for categorical
variables, in comparative analyses. A univariate analysis
was performed to determine the variables independently
associated with the risk of BE. A p-value < 0.05 was con-
sidered statistically significant.

RESULTS
Patient with gastroesophageal reflux disease

The average age of subjects with the symptoms of reflux
disease was 50 * 13 years. There were 381 men (56.36%)
and 295 women (43.64%). Based on endoscopic findings,
patients were divided into two groups: the NERD group in-
cluded 403 (59.61%) patients, and the ERD group included
273 patients (40.39%). Esophagitis A grade was found in
64.44%, B grade in 26.66%, and C grade in 8.88% of the
ERD group patients. Esophagitis D grade was not found.
The mean age of patients in both groups did not differ
significantly (p = 0.07). The percentage of respondents
by sex was approximately the same. Of the clinical mani-
festations of reflux disease, the heartburn symptom sig-
nificantly correlates with ERD (p = 0.013). Heartburn was
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equally represented in the groups compared to daytime.
In both groups of patients, heartburn was more frequent
during the day (ERD, p = 0.00001; NERD, p = 0.00001),
while fewer patients in both groups had heartburn at night.
The symptom of regurgitation was more frequent in the
NERD group in 222 (55.08%) patients, but without statis-
tical significance. Hiatal hernia was more frequent in the
ERD group, with a statistically significant (p = 0.001). H.
pylori infection was significantly higher in NERD patients,
24.81% (n = 100). There was no correlation between the
presence of H. pylori infection and the existence of reflux
symptoms (Table 1).

Table 1. Background characteristics of the study groups

I NERD ERD
Characteristics (n = 403) (h=273) p-value
Age 49+ 15 52+17 0.07
Sex
Male 220 (54.59%) 161 (58.97%) 0.30
Female 183 (45.41%) 112 (41.03%)
Hiatal hernia
Yes 91 (22.58%) 160 (58.61%) 0.001
No 312 (77.42%) 113 (41.39%)
RUT
Yes 100 (24.81%) 86 (31.5%) 0.05
No 303 (75.19%) 187 (68.5%)
Heartburn 239 (59.3%) 190 (69.58%) 0.013
Regurgitation 222 (55.09%) 158 (57.87%) 0.54

NERD - non-erosive reflux disease; ERD - erosive reflux disease; RUT - rapid
urease test

Prevalence of columnar-lined esophagus

Of all the patients with GERD, 92 had CLE, with the prev-
alence of 13.6%. Sixty-five patients were found to have
normal endoscopy results, and 27 had erosive esophagitis
(x> =27.39; p = 0.001). On endoscopic examination of
all 92 patients, 35% had circumferential CLE, 34% had
tongue-like extensions, and 31% isolated islands. A short
CLE segment was found in 56% of the patients, and a long
CLE segment was found in 13% of the patients.

Prevalence of Barrett’s esophagus

Histological examination of biopsy from 92 patients with
CLE revealed SIM in 15 patients, with the prevalence of
2.22% in our study. Of the 15 patients with BE, nine pa-
tients were found to have a long BE segment and six had
a short BE segment. The average age of patients with BE
was 59 * 15 years, and 12 of them (80%) were male. The
percentage of patients with CLE who had SIM was 16.3%;
this was more frequent with a long CLE segment. The larg-
est number of patients did not have erosive changes in the
esophagus during endoscopy (87%), and the hiatal hernia
was noticed in 80% of patients with BE (Table2).

Prevalence of Barrett’s esophagus in
gastroesophageal reflux disease

Compared to patients without BE, patients with BE were
older and more commonly men, with statistical significance
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Table 2. Predictors of specialized intestinal metaplasia or Barrett’s

esophagus
Characteristics B2 (r:e:ta;;I)asna M(enta:p:ass)|a p-value
Age 49+12 59+15 0.001
Male 59 (76.62%) 12 (80%) 0.61
Female 18 (23.38%) 3(20%) 0.58
Heartburn 53 (68.83%) 2(13.33%) 0.004
Regurgitation 19 (24.68%) 10 (66.67%) 0.12
NERD 52 (67.53%) 13 (86.67%) 0.34
ERD 25 (32.47%) 2(13.34%) 0.25
Hiatal hernia 40 (51.95%) 12 (80%) 0.17
CLE
Short segment 47 (61.04%) 6(33.34%) 0.29
Long segment 3(3.89%) 9 (53.34%) 0.005

NERD - non erosive reflux disease; ERD - erosive reflux disease; CLE — the
esophagus lined with columnar epithelium

Table 3. Background characteristics of the study groups

- BE Without BE
Characteristics (h=15) (n=661) p-value
Age 59+15 49+15 0.001
Male 12 (80%) 372 (56.28%) 0.06
Female 3 (20%) 289 (43.72%) :
Heartburn 2(13.33%) 414 (62.63%) 0.04
Hiatal hernia
Yes 12 (80%) 244 (36.91%) <0.05
No 3 (20%) 417 (63.09%)

RUT
Yes 4 (26.66%) 182 (27.53%) 043
No 11 (73.34%) 479 (73.47%) :

BE - Barrett’s esophagus; RUT - rapid urease test

(p =0.001). The symptom of heartburn was the dominant
symptom, statistically occurring more frequently in pa-
tients with BE (p = 0.04). The univariate analyses showed
that hiatal hernia and H. pylori infection were the most
significant risk factors for the onset of esophagitis. The age
and the presence of reflux symptoms are associated with
the presence of BE (Table3).

DISCUSSION

In previous decades, the lower part of the esophagus and
cardia have been in the focus of extensive research. The
reason for this is a dramatic increase in the incidence
of adenocarcinoma of the esophagogastric junction. In
comparison, the incidence of GERD and BE as one of
its complications was also noticed. Some data indicate a
10-fold increase in the incidence of Barrett’s esophagus
in Western European countries over the last few decades.
Barrett’s metaplasia is considered an intermediary event
in the development of EAC [9].

In our study, the average age of subjects with symptoms
of reflux disease was 50 + 13. Almost 60% of patients with
GERD did not have endoscopic signs of esophagitis, which
is similar to those of Western countries, which shows that
60-70% of patients with typical reflux symptoms do not
have damage of esophageal mucosa during endoscopy. In
both groups, there were more male than female patients,
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though without statistical significance. Male sex has been
reported to be an independent risk factor for esophagitis.
Different parietal cell mass, lower esophageal function or
body mass index between sexes have been proposed as
possible causes to explain the sex effect [10]. Kumar et
al. [11] show the prevalence of the male sex in patients
with GERD.

Of the clinical manifestations of GERD, the heartburn
symptom was statistically more frequent in the ERD group
compared to the NERD group (p = 0.013), but there was
no statistically significant association of heartburn symp-
toms with the degree of esophagitis. GERD symptoms have
been inconsistently correlated with endoscopic findings
of eosinophilic esophagitis in different studies, some of
which favor such correlation, though not with all reflux
symptoms, and some argue against it [12].

Hiatal hernia is present in 37.13% of patients with
GERD. In the ERD group, the hiatal hernia is present in
58.61% of the patients. We found that the presence of hiatal
hernia is a strong risk factor for esophagitis (p = 0,001)
[13].

The relationship between H. pylori and GERD infection
is relatively unclear. H. pylori gastritis can lead to acid
hyposecretion and loss of symptoms of burning sensation
[14].In our study, H. pylori infection was statistically more
common in the NERD than in the ERD group (p = 0.04).
We did not find a statistically significant relationship be-
tween the presence of H. pylori infection and the presence
of typical reflux symptoms.

Of all patients with GERD, suspected CLE was found
in 92% of patients, representing prevalence of 13.6% of
patients with GERD. Sixty-five patients were in the NERD
group, and 27 in the ERD group. (x* = 27.39; p = 0.001).
Of the 92 patients with suspected CLE revealed, SIM was
present in 15 patients, with the prevalence of 2.22%. The
prevalence of BE worldwide is different; it is assumed to
be higher in the western than in the eastern countries of
the world. Westhoff et al. [15] showed a prevalence of
13.2%. Ronkainen et al. [16] showed a prevalence of 2.3%
in Sweden, while Kim et al. [17] show a prevalence of less
than 1% in Korea. In our study, BE was more common
in men (80%) than in patients without BE (56.02%). BE
prevalence was statistically more common in men than
in women (p < 0.05). Lin et al. [18] in their study showed
that 14% of women had BE, compared to 23% of men with
BE (p < 0.05). Male sex has been reported to be a risk
factor for BE. Age has been also considered a risk factor
for it. Edelstein et al. [19] noted that risk of BE increased
with increased age. In our study, patients with BE were
significantly older than those without BE (p = 0.001). In
clinical manifestation, we found a significant difference
for heartburn between patients with BE and those with-
out BE, which was more evident in patients with BE. The
symptoms of reflux in our study was a good predictor of
the risk for BE (p = 0.04), which is in a line with another
study. Hak et al. [20] in their study showed that the dura-
tion of reflux symptoms is longer in patients with BE than
in those without it. In our study, we noticed a significant
difference in the existence of hiatal hernia between the
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groups — hiatus hernia was more common in patients with
BE. Herrera et al. [21] in their study showed that hiatus
hernia is independently associated with the presence of BE.

In our study, we did not find that eosinophilic esoph-
agitis is a predictor for the appearance of BE. Different
morphological types of BE are not a risk factor for BE. The
CLE length is a risk factor for BE. The CLE length was 3
cm in patients with BE, compared to 1.8 cm in patients
without BE (p = 0.001). Okita et al. [22], as well as others,
also proved that the long segment of BE is a predictor of
SIM in the histological examination [23, 24, 25]. In our
study, we did not show the presence of dysplasia in any of
the patients with BE.

In conclusion, the prevalence of endoscopically sus-
pected CLE in GERD patients is 13.6%. The prevalence
of histologically proven BE was 2.22% in patients with
GERD in our area. The presence of hiatal hernia, reflux
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MpeBaneHua n paKTopM pU3MKa 3a HacTaHaK bapeTosor jearaka Kog 6onecHUKa
Ca XpOHUYHOM ractpoesodareanHom pedpaykcHom 6onewhy

BecHa bp3auku'?, bojaH MnageHosuh'? Herap foBegaposuh?®

'KnuHnukn ueHTap Huw, KnnHuka 3a ractpoenteponorujy, Huw, Cpbuja;
2YHuBep3auTeT y Huwy, MeguumHckmn dakyntet, Katenpa nHtepHe megnumHe, Huw, Cpbuja;

3KnuHnyky yeHTap Huw, Knunyka 3a xematonorujy, Huw, Cp6uja

CAXETAK

YBog/Lumw HajsaxHuja komnnvKauuja ractpoesodareanHe
pednykcHe 6onectu (TEPB) jecTe nojaBa bapeTosor jearaka (bJ)
1 HacTaHaK ageHokapuuHoma. MpesaneHua bJ je og 5 go 15%
Ko bonecHuka ca cumntommma FEPB-a. Linb oBe cTyamje 6uo
je ncnuTuBarbe npeBaneHLe 1 pusnYHMX GakTopa 3a HacTaHaK
BbJ Kop 6onecHUKa ca XpOHNYHKM cuMnToMUMa pednykca. hc-
TpaXkmBarbe je cnpoBefeHO y KNiHMLM 3a racTpoeHTeponorujy
KnuHnykor yeHTpa y Huwy.

Metopae YkibyueHo je 676 6onecHrKa ca XpPOHUUHUM pednyK-
CHUM CUMMTOMUMa, KOjuMa je ypaheHa e3odaroractpogyope-
HocKonwja. brioncuje cy yaumaHe 13 yetmpu KBagpaHta y anc-
Ta/IHOM Aeny jeAHaka, Ha yAa/beHOCTY O 2 CM Of eHAOCKOMNCKN
cycnekTHor bJ. bJ je fnjarHOCTKOBaH NaTONOLLKNM NPeriefom.
Pesyntatu Op ykynHor 6poja 6onecHuka ca lEPB-om, cycnek-
TaH bJ je HaheH Ko 92 6onecHNKa, LWTO YNHW NPeBaNeHLy Of
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13,60% y Hawoj cTyamju. HakoH X1CTONOLWKOr NCNUTUBaba
6roncmje cycnekTHor BJ HaheHa je cneunjanv3oBaHa UHTeC-
TVHarHa MeTannasuja kog 15 6onecHnKa, ca NnpeBaneHLom of
2,22%. Y nopehety ca 6onecHuymma 6e3 bJ, 6onecHuuym ca bJ
cy cTapuju, Yewwhe mylukapLy, y oba napameTpa ca CTaTucTny-
KOM 3HauajHoLwhy. XvjaTanHa xepHuja 1 nHdekuuja bakteprjom
Helicobacter pylori cy pBa 3HauajHa dpakTopa pu3iKa 3a HacTaHaK
e3odarutmca. CrapocT 1 NpucycTBo CUMMTOMa pedykca cy no-
Be3aHu ca npucyctsom bJ. Crapmju y3pact Moxe npepcTtasbaTti
3HayajaH ¢pakTop pu3nKa 3a pa3soj bJ u rEPB-a.

3aksbyyak [peBaneHLa XMCTONOLLKN AoKa3aHor bJ n cycnekT-
Hor bJ y Cpbuiju je 6una 2,22%, a 13,60% ko 6onecHuKa ca
cumntommma FEPB-a.

KmyuHe peun: bapeTos jegtbak; ractpoesodareanHa pednyk-
CHa 6onecT; XpOHUYHY pednyKCHY CUMATOMY
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