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INTRODUCTION 

Over the past few decades, 
while the incidence of distal 
gastric adenocarcinoma has 
declined, the incidence of 
a d e n o c a r c i n o m a s  o f  t h e 
gastroesophageal junction (GEJ) 
has increased rapidly in Western 
countries [1]. �ese data have 
raised questions regarding the 
pathological processes that a�ect 
the GEJ. Adenocarcinomas at 
the gastroesophageal junction 
appear to arise from foci of 
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ABSTRACT

Background & Aims: Over the past few decades, the incidence of adenocarcinomas of the gastroesophageal 
junction has rapidly increased. Barrett’s esophagus is a risk factor for esophageal adenocarcinoma, but the role 
of intestinal metaplasia of the gastric cardia as a precursor in cardia-related cancer is controversial. �e aims 
of the present study were to examine the prevalence of intestinal metaplasia in the gastroesophageal junction 
and to evaluate the clinical, endoscopical and histological features of patients with intestinal metaplasia in 
the gastric cardia and patients with Barrett’s esophagus. 
Methods: 286 consecutive patients undergoing gastroduodenoscopy were enrolled in a prospective study. 
Biopsy specimens were performed in the distal esophagus, squamocolumnar junction, gastric cardia, gastric 
corpus and antrum. 
Results: We identi�ed 44 patients (15.3%) with intestinal metaplasia in biopsies from gastric cardia and 24 
patients (8.3%) with Barrett’s esophagus. Cardia intestinal metaplasia was signi�cantly associated with older 
age (p=0.03), with intestinal metaplasia in the antrum (p=0.017) and H. pylori infection (p<0.0001). Severe 
chronic cardia in�ammation increased the presence of cardia intestinal metaplasia 6.2 fold (OR=6.288; 
p<0.0001). Patients with Barrett’s esophagus were predominantly men. Barrett᾽s esophagus presence 
signi�cantly correlated with re�ux symptoms(p<0.0001), endoscopic esophagitis (p<0.0001) and hiatal hernia 
>2 cm (p=0.002). No patient had dysplasia in the gastroesophageal region. 
Conclusions: Presence of intestinal metaplasia at the gastroesophageal region correlated with re�ux symptoms 
and endoscopic signs of re�ux disease in patients with Barrett’s esophagus and with H.pylori infection and 
distal intestinal metaplasia in patients with cardia intestinal metaplasia.
 
Key words: H. pylori – Barrett’s esophagus – cardia intestinal metaplasia – gastric cardia - GERD

Abbreviations: BE- Barrett᾽s esophagus; CIM- cardia intestinal metaplasia; CLE- columnar lined esophagus; 
GEJ- gastroesophageal junction; GERD - gastroesophageal re�ux disease; IM- intestinal metaplasia; LSBE- long 
segment Barrett᾽s esophagus; SCJ - squamocolumnar junction; SSBE- short segment Barrett᾽s esophagus; 
USSBE- ultrashort segment Barrett᾽s esophagus. 

incomplete intestinal metaplasia (IM) that develop either 
in the distal esophagus or in the proximal stomach [2]. 
Intestinal metaplasia represents the replacement of the normal 
epithelium of GEJ with intestinal type epithelium as a result 
of a chronic injury. 

There are data to support the viewpoint that chronic 
in�ammation represents the trigger for the development of 
intestinal metaplasia at the GEJ [3, 4]. Both gastroesophageal 
re�ux disease (GERD) and H. pylori are the major etiologic 
factors in the development of in�ammation and IM of the 
GEJ [5] and they may coexist in the same patients or may act 
independently. In GERD patients, IM in the distal esophagus 
is the result of chronic re�ux that causes in�ammation of 
the squamous epithelium, which is replaced by columnar 
epithelium as a result of a metaplastic reaction, a condition 
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known as Barrett’s esophagus (BE). �e H.pylori infection 
induces a chronic in�ammatory process of the gastric mucosa, 
followed by atrophic gastritis and the development of IM, 
which is identi�ed in the distal gastric biopsies, especially at 
the incisura angularis [6]. �e process extends and the chronic 
in�ammation induced by H.pylori involves the gastric mucoasa 
from the most distal gastric region up to the cardia and the 
prevalence of IM in the cardia is almost as consistent as the 
prevalence of IM in the antrum [7, 8].

�e objectives of the present study were to investigate 
the prevalence of IM in the GEJ and to evaluate the clinical, 
endoscopic and histological characteristics of patients with IM 
in the gastric cardia and of patients with BE. 

PATIENTS AND METHODS

Patients 
Between January 2012 and June 2012, 485 consecutive 

patients scheduled for upper gastrointestinal (GI) endoscopy in 
the Gastroenterology Clinic of Tg. Mures County Hospital were 
invited to participate in this study, irrespective of the indication 
for the procedure. We excluded from this study patients with 
previous upper gastrointestinal surgery (n=42), esophageal 
varices (n=48), coagulation disorders or anticoagulant 
treatment (n=22), incomplete biopsy protocol - lack of cardiac 
glandular mucosa in both biopsies of the gastric cardia (n=57).
�irty patients declined to participate or were unable to give 
informed consent. �e remaining 286 patients provided written 
informed consent and were enrolled in this prospective study 
with the approval of the Hospital Ethical Committee.

�e following information was obtained from every patient: 
gender, age, history of cigarette smoking, use of alcohol, height, 
weight. All patients included in this study were asked to report 
the presence of symptoms indicating gastroesophageal re�ux 
(GE) (heartburn, regurgitation). �e re�ux symptoms were 
assessed with a simple yes/no questionnaire whether these had 
been present twice a week, for a period of at least 3 months.

Endoscopy and biopsy protocol 
The endoscopic examinations were performed by 

trained endoscopists, who carefully examined the GEJ. 
�e squamocolumnar junction (SCJ) was identi�ed as the 
demarcation between pearl-grey esophageal squamous 
epithelium and the red salmon-coloured columnar epithelium 
while the gastroesophageal junction (GEJ) as the most 
proximal margin of the gastric folds. Based on the endoscopic 
appearance of the SCJ, our study population was divided into 
two groups: �rst group - a normal appearing GEJ, when the 
GEJ endoscopically corresponded precisely with the level of 
the SCJ; the second group - columnar lined esophagus (CLE) 
when the SCJ was displaced upwards in relation to the GEJ, 
irrespective of its shape (a straight, regular, circumferential 
SCJ or irregular with tongue-like protrusion of red mucosa) 
or its extent.

Endoscopic re�ux esophagitis was recorded and graded 
according to the Los Angeles classification. When the 
endoscopic exam found a distance of at least 2 cm between 
the diaphragmatic hiatus and the gastroesophageal junction, 
a hiatal hernia was noted.

In our study protocol, biopsy specimens were obtained as 
follows: 2 biopsies from the esophagus 2 cm above the SCJ, 2 at 
the SCJ, 2 from the gastric cardia located within 5 mm below 
the SCJ or GEJ in those patients with CLE, 2 biopsies from the 
gastric corpus, 2 biopsies from the antrum. In patients with 
CLE, all reddish island-like or tongue-like columnar mucosa 
in the distal esophagus were biopsied and in the circular CLE 
segment 4 biopsies were performed of every cm.

Histology
All biopsy specimens were �xed in formalin and submitted 

for histopathological examination. All biopsy specimens 
were then embedded in para�n, stained with hematoxylin-
eosin and blind-analysed by the same pathologist, for the 
endoscopic aspect and the biopsy site. The endoscopic 
biopsies were histologically evaluated regarding the presence 
of in�ammation, H. pylori or IM. �e presence of goblet cells 
was the criteria for the diagnosis of IM. Cardiac in�ammation 
(carditis) was classi�ed as either acute (if neutrophils were 
identi�ed in the lamina propria or glands) or chronic (if the 
in�ltrate of lamina propria was formed by lymphocytes, plasma 
cells and eosinophils). Based on a visual analogue scale, chronic 
in�ammation of the cardia was graded as mild or severe.

Based both on endoscopic and histologic data, we identi�ed 
subgroups of patients. Cardiac intestinal metaplasia (CIM) 
was identi�ed by the presence of goblet cells in gastric cardia 
specimens, just below the endoscopically normal appearing 
GEJ. �e endoscopic presence of columnar appearing mucosa 
in the distal esophagus, irrespective of length, with goblet cells 
on biopsy, was de�ned as BE and was classi�ed according to its 
extent in the long segment BE (LSBE) (>3 cm), short segment 
BE (SSBE) (1-3cm) and ultrashort segment BE (USSBE) (<1 
cm).

Statistical analysis
Statistical analysis was performed using the Statistical 

Package for the Social Sciences, version 20 and Medcalc 
program version 12.3. Data were classi�ed as nominal variables. 
For the description of nominal variables frequencies we 
calculated. For univariate analysis of nominal variables we used 
χ2. A multivariate analysis was performed using binary logistic 
regression. Statistical signi�cance was considered when p<0.05.

RESULTS

A total of 286 patients (Fig. 1) were included in the �nal 
analysis with a median age of 59.9 (range 22-87) and a female/
male ratio of 1.1/1. An endoscopically normal appearing GEJ 
was described in 224 patients (78.3%) and CIM was identi�ed 
in 44 of these patients. Out of the 62 patients (21.6%) with CLE, 
24 had histologic evidence of IM and were classi�ed as patients 
with BE: 2 patients had LSBE and 22 had SSBE or USSBE. In 
the BE group, columnar mucosa had a tongue like protrusion 
above the GEJ in 14 patients and circular in 10 patients. �e 
patients without histological evidence of IM at GEJ region, 
both with normal appearing GEJ (n=180) or CLE(n=38), were 
considered to be the reference group. Men and women were 
equally distributed in CIM patients, but men were predominant 
in the BE group:17/24. �ere were signi�cantly more patients 
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with BMI>30 kg/m2 in the BE group (p<0.0001) compared 
with the CIM group: one patient (2.2%) in the CIM group had 
BMI>30 kg/m2, compared to 14 out of 24 patients (58.3%) in 
the BE group; 83.3% patients from the BE group (p<0.0001) 
were smokers, compared to 27.2% in the CIM group (Table I).

Out of the 44 patients with CIM, 4 patients (9%) had 
GERD symptoms and at endoscopy we only found endoscopic 
esophagitis in 2 (4.5%) and hiatal hernia in 5 (11.3%) patients. 
In the BE group, the majority of patients (19 out of 24, 
79.1%), had GERD symptoms (p<0.0001) and the frequency 
of endoscopic esophagitis and hiatal hernia was 62.5% 
(p<0.0001) and 45.8% (p=0.002), respectively, as compared to 
the CIM patients. Within the reference group, the frequency 
of endoscopic esophagitis and hiatal hernia was 15.5% and 
27.5%, respectively (Table II).

All 44 patients with CIM had inflammation at the 
histological analysis of the gastric cardia biopsies (p<0.0001). 
Chronic in�ammation was present in 43 out of the 44 patients 
(97.7%), being classi�ed as severe in 8 patients (18.6%) and 
mild in the rest of the 35 patients (81.3%). Acute in�ammation 
was present in 5 CIM patients, in 4 of them being associated 

with chronic in�ammation. In the BE group, 6 patients (25%) 
showed evidence of in�ammation in the gastric cardia samples: 
in 5 cases the in�ammation was classi�ed as mild and in one 
patient as severe. �ree patients (12.5%) in the BE group had 
also IM in cardia biopsies; all of them had an associated chronic 
in�ammation. �irty one out of 44 (70.4%) of the patients in 
the CIM group had IM in the gastric antrum (p=0.017), and 10 
of these 31 patients had also gastric corpus IM. �e BE group 
and the reference group had similar frequency of antral IM 
(37.5% and 36.6% repectively). H. pylori infection in the distal 
stomach was signi�cantly more frequent in the CIM group in 
26 patients (59%) (p<0.0001), compared to the BE patients: 3 
patients in the BE group (12.5%) and 66 in the reference group 
(30.2%). �e association of CIM with H.pylori infection in the 
distal stomach was stronger than that with IM in the distal 
stomach (p=0.005)(Table III).

A complex multivariate analysis showed that H.pylori 
infection in the distal stomach increased the presence of 
CIM 4.3 fold (OR=4.314; p=0.001) and the presence of severe 
chronic cardia in�ammation increased the presence of CIM 
6.2 fold (OR=6.288; p<0.0001).

Fig. 1. Flowchart of the population. GEJ - gastroesophageal jonction; CIM - intestinal 
metaplasia of the cardia; CLE - columnar-lined esophagus; IM - intestinal metaplasia ; BE  
- Barrett᾽s esophagus

Table I. Characteristics of the study group

Normal GEJ 
with CIM

CLE with IM (BE) Reference group (normal 
GEJ/CLE without IM)

p*

LSBE SSBE USSBE

Patients 286 44 (15.3%) 2 (0.69%) 17 (5.94%) 5 (1.74%) 218 (76.2%)

Age 59.9 60.5 46.5 67.5 52.8 59.8 0.03

M/F 131/155 21/23 2/0 13/4 2/3 93/125 0.11

BMI >30 (kg/m²) 48 1 (2.2%) 1 (50%) 10 (58.8%) 3 (60%) 33 (15.1%) 0.001

Alcohol 57 8 (18.1%) 1(50%) 3 (17.6%) 1(20%) 44 (20.1%) 0.68

Cigarette smoker 122 12 (27,2%) 2 (100%) 16 (94,1%) 2 (40%) 90 (41,2%) 0.0001

GEJ- gastroesophageal junction; CIM- cardia intestinal metaplasia; CLE- columnar lined esophagus; IM- intestinal metaplasia; BE- 
Barrett᾽s esophagus; LSBE- long segment Barrett᾽s esophagus; SSBE- short segment Barrett᾽s  esophagus; USSBE- ultrashort segment 
Barrett᾽s esophagus. p* refers to CIM vs CLE with IM patients
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DISCUSSION

Intestinal metaplasia at the GEJ has incurred much 
interest in the latter years because of the increased incidence 
of adenocarcinomas at this site. Barrett᾽s esophagus is a 
metaplastic abnormality in which normal esophageal squamous 
mucosa is replaced by columnar epithelium with histological 
evidence of goblet cells (IM) [9]. �e gastric cardia is a subject 
of controversy among anatomists, histologists, surgeons, 
oncologists and endoscopists [10], raising an increased interest 
regarding the etiology (normal congenital structure or acquired 
condition), pathogenesis and natural history of pathologic 
conditions involving GEJ. Biopsy specimens from a normal-
appearing GEJ could also reveal IM within cardiac mucosa, a 
condition known as CIM [11].

Both BE and CIM have histological evidence of IM with 
goblet cells, the difference in these conditions being the 
endoscopically visible tongues of columnar mucosa in the 
distal esophagus of any length, which would de�ne the lesion 
as BE [12].

�e prevalence of CIM in the general population at a 
normal appearing GEJ and its clinical importance is uncertain 
as the reported data included patients with clinical indications 
for upper endoscopy. Along several studies, the histological 
examination of biopsies taken at or below the endoscopically 
normal GEJ revealed a prevalence of IM varying from 5.9 
to 37.3% [8, 13-15]. �e di�erences between the reported 
prevalence rates could relate to several causes: di�erences in 
the patients’ population studied, in the sites of tissue sampling 
and biopsy techniques used (antegrade or retrograde position 

of the endoscope), in the de�nitions used to describe the 
endoscopic and anatomic concepts of the GEJ region. In our 
study, CIM was detected in 15.3% of the patients, similar to 
the prevalence reported by El-Zimaity et al [16] (15.4%) or 
Wolf et al [17] (15.1%).

�e patients with histological evidence of goblet cells in 
samples taken when SCJ was displaced upwards in relation to 
the GEJ, irrespective of its shape or its extent were classi�ed 
as BE patients. �e prevalence of BE varies around the world; 
the data in the reported studies depends on the de�nition 
used to describe this condition and on the studied population. 
Ronkainen et al found BE in 1.6% of the general Swedish 
population [18]. Fouad et al [19] found BE in about 7.3% of 
patients with chronic GERD symptoms, with a prevalence 
of 1.2% for the LSBE and of 6.1% for the SSBE. In high-risk 
patients with chronic GERD, Westho� et al [20] reported a 
frequency of BE of 13.2%, with an overall frequency of LSBE 
of 4.8% and 8.5% for SSBE. Gerson et al [21] detected BE 
in 25% of asymptomatic male veterans older than 50 years 
of age undergoing screening sigmoidoscopy for CRC, with 
a prevalence of 7% in LSBE and 17% in SSBE. Our study 
evaluated consecutive, unselected patients undergoing upper 
endoscopy and found a prevalence of BE of 8.3%. Most of 
the patients with BE (91.6%) had SSBE (overall frequency 
7.6%). �e overall frequency of LSBE was 0.7%. Taking into 
consideration that we included unselected patients in our study, 
the prevalence of BE could have been higher in a population 
with chronic re�ux symptoms. Previous data [22] reported 
that patients with BE were predominantly male. In our study, 
however, the prevalence of BE did not di�er signi�cantly 

Table II. Clinical and endoscopic characteristics

Patients CIM CLE with IM (BE) (n=24) Reference group p*

LSBE SSBE USSBE

N 44 2 17 5 218

Symptoms of GERD n(%) 4 (9%) 2 (100%) 13 (76.4%) 4 (80%) 60 (27.5%) 0.0001

Endoscopic esophagitis (n%) 2 (4.5%) 1 (50%) 13 (76.4%) 1 (20%) 34 (15.5%) 0.0001

Hiatal hernia (n%) 5 (11.3%) 1 (50%) 7 (41.1%) 3 (60%) 60 (27.5%) 0.002

GERD - gastroesophageal re�ux disease; CIM - intestinal metaplasia of the cardia; CLE - columnar-lined esophagus; 
IM - intestinal metaplasia; LSBE - long segment Barrett᾽s esophagus; SSBE - short segment Barrett᾽s esophagus; 
USBE - ultrashort segment Barrett᾽s esophagus. p* refers to CIM vs CLE with IM patients

Table III. Histological characteristics of patients

Patients CIM CLE with IM Reference group p*

LSBE SSBE USSBE

N 44 2 17 5 218

Carditis 44 (100%) 0 5 (29.4%) 1 (20%) 80 (36.6%) 0.0001

Antral IM 31 (70.4%) 0 8 (47%) 1 (20%) 85 (38.9%) 0.017

Antral H.pylori infection 26 (59%) 0 2 (11.7%) 1 (20%) 66 (30.2%) 0.0001

Corpus IM 10 (22.7%) 0 1 (5.8%) 0 18 (8.25%) 0.03

Corpus H.pylori infection 13 (29.5%) 0 1 (5.8%) 1 (20%) 8 (3.66%) 0.24

Gastric antrum dysplasia 6 (13.6%) 0 0 0 0

Pancreatic metaplasia 0 1 (50%) 3 (17.6%) 0 0

Abbreviations: see Table II.
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between men and women, although males were predominant. 
Men and women were equally distributed among CIM patients. 
Patients with CIM were signi�cantly older (p=0.03) than in 
the BE group, similar to the data reported by Law et al and 
Castro et al [14, 23]. 

Similar to earlier reported �ndings [24, 25] concerning 
BE and GERD association, in our study, patients with BE had 
signi�cantly higher frequency of GERD symptoms (p<0.0001), 
endoscopic esophagitis (p<0.0001) and hiatal hernia >2 cm 
(p=0.002), con�rming that GERD is an important causal factor 
which de�nes a speci�c group of patients at risk to develop 
BE. In the recent Pro-Gerd study, the authors reported that 
the presence of erosive esophagitis, alcohol intake and regular 
PPI therapy are risk factors, predicting progression towards 
BE in a population with GERD a�er 5 years of follow-up[26].

Since some investigators [27] have reported a correlation 
between CIM and GERD, we analysed this possible association. 
We found a prevalence of 9% of GERD symptoms among the 
patients with CIM, which was lower even compared with 
the reference group (27.5%). Furthermore, we found that 
endoscopic esophagitis and hiatal hernia were more prevalent 
in the reference group than in the CIM group, suggesting that 
IM of the gastric cardia is less likely to be a consequence of 
GERD and that it has a di�erent origin. However, a recent study 
[28] showed that more than 20% of GERD patients with IM at 
a normal GEJ will develop BE within 2-5 years, which could 
be the link between two entities.

There are abundant data [14, 29, 30] in the literature 
revealing an association of CIM with IM in the distal stomach 
and with H.pylori infection, the di�erence between these 
studies being the site of biopsy  sampling: biopsies taken at 1-2 
cm below GEJ, below the SCJ, precisely at the GEJ or at the 
SCJ. In order to obtain more accurate data, we focused only on 
samples containing cardiac type mucosa. Our �ndings show 
a signi�cant correlation between CIM and IM in the antrum 
(p=0.017), the association being even stronger between CIM 
and H.pylori infection in the distal stomach (p<0.0001). �e 
association of H. pylori antrum infection and antral IM had 
also a signi�cant correlation with CIM (p=0.005). On the 
other hand, 10 of the 31 patients with CIM and IM in the 
antrum had concomitant IM in the gastric corpus. In contrast, 
H. pylori infection in the antrum was found in 12.5% in BE 
patients and in 30.2% of those in the reference group. �ree 
of our patients (12.5%) with BE had also intestinal metaplasia 
in cardia biopsies.

�ere is strong evidence to suggest that gastric IM is the 
response of a chronic injury of the gastric mucosa and the 
in�ammation caused by H. pylori infection is the required 
precursor of IM [31]. An important �nding in our CIM patients 
is that histologic examinations of samples containing cardiac 
type mucosa revealed in�ammation of the cardia (carditis). 
Carditis was present in all 44 CIM patients (in 97.7% of these 
patients it was a chronic in�ammation) (p<0.0001), compared 
with 6 of 24 patients (25%) with BE and in 36.6% of patients 
in the reference group. In our study, the association of CIM 
with H. pylori infection and carditis is consistent with other 
studies showing that cardia in�ammation is correlated with 
H. pylori infection, rather than with GERD. Sharma et al 
[32] discovered data to support H. pylori as an etiological 

agent for carditis, a�er showing a signi�cant improvement in 
the degree of in�ammation and activity scores in the gastric 
cardia of patients a�er H. pylori eradication compared to those 
with persistent infection, without signi�cant changes of IM. 
Sotoudeh et al [33] found no relation between carditis and 
re�ux esophagitis, but a signi�cant correlation between H. 
pylori and gastritis for all sites of the stomach, stronger for the 
antrum and cardia in�ammation. 

�e role of CIM as a precursor of cardia-related cancer is 
still unknown. It seems that CIM is a common �nding, maybe 
even more frequent than estimated, as IM is known to have a 
patchy distribution. �e new endoscopic techniques, such as 
chromoendoscopy, enhanced magni�cation endoscopy, narrow 
band imaging improve mucosal visualization and enable the 
endoscopists to target the biopsies for a better detection of IM. 
If in BE patients the guidelines recommend a close endoscopic 
surveillance, the management of CIM is unclear: in clinical 
practice, it is not recommended to take biopsies at or below a 
normal appearing GEJ. Although we did not �nd dysplasia in 
the gastroesophageal region in our patients, there are data to 
prove an association of dysplasia and IM in GEJ. Sharma et al 
[34] evaluated the prevalence and incidence rate of dysplasia 
between patients with SSBE and CIM and found that both 
were signi�cantly higher in the SSBE group as compared 
to the CIM group (11.3% and 4.6% versus 1.3% and 1.5%, 
respectively). Morales et al [35] reported an incidence of CIM 
dysplasia of 1.4%/year. In a more recent study [36], on a larger 
population with a longer follow-up period, no patient with 
IM-GEJ progressed to esophageal adenocarcinoma, in contrast 
to BE patients who had a cumulative risk of progression of 
7% at 10 years. Even if the constant increase of gastric cardia 
adenocarcinoma has drawn attention to CIM, as shown 
in these studies, the dysplasia and neoplasia risk in CIM 
patients is lower than in BE and does not justify an endoscopic 
surveillance programme for these patients.

A limitation of our study is the fact that the discrimination 
between IM in the cardia and IM in the SSBE (even<1cm) was 
based on the di�erent endoscopic aspects of these entities: 
SCJ is displaced upwards in relation to the GEJ in patients 
with BE irrespective of both shape or extent. The use of 
immunohistochemical stains would have o�ered a further 
argument regarding the precise site of the biopsy, since there 
are studies describing a distinct pattern in cytokeratine 7 and 
cytokeratine 20 immunostaining in BE patients [37]. We also 
have to take into account that studies demonstrated a low 
interobserver reliability coe�cients for endoscopic recognition 
of BE <1cm, suggesting that these segments of Barrett’s are 
di�cult to be consistently recognized [38]. Another limitation 
of the study is the probability of missing BE patients or CIM 
patients due to sampling errors, as IM has a patchy distribution.

CONCLUSIONS

�is study con�rmed that cardia intestinal metaplasia is a 
common �nding, predominantly in older patients and equally 
prevalent in men and women. Cardia intestinal metaplasia 
negatively correlated with GERD symptoms, endoscopic 
esophagitis and hiatal hernia and had a strong association 
with H.pylori infection, cardia in�ammation and distal gastric 
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intestinal metaplasia. On the other hand, Barrett’s esophagus 
occurred predominantly in men, and a positive correlation was 
found with smoking habit, BMI>30 kg/m2, GERD symptoms 
and endoscopic signs of re�ux disease.

Con�icts of interest. No con�ict to declare.
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