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Prevalence of Helicobacter pylori infection and gastric intestinal
metaplasia in Greek patients

Stergios N. Kouvaras®®, loannis G. Koumarianos?, Konstantinos Ekmektzoglou®, George A. Kounis<,
Charikleia Spiliadi¢, Sotirios D. Georgopoulos¢, Theodoros Rokkas”

Private Endoscopy Clinic; Henry Dunant Hospital, Athens; Statistical Analysis; Athens Medical Group; GI Dept Athens
Medical, Paleo Faliron Hospital

Abstract

Background Knowledge of the local prevalence of Helicobacter pylori (H. pylori) infection and
gastric intestinal metaplasia (GIM) is imperative in screening the population for gastric cancer.
The aim of our study was to estimate the histopathological prevalence of H. pylori infection and
GIM in Greek patients.

Methods This was a single-center retrospective study. The age, sex, endoscopic diagnosis, the
presence of H. pylori gastritis and the presence of either complete or incomplete GIM, were
extracted from the medical reports of our study group and stored in Microsoft Excel. The analysis
was focused on the epidemiologic behavior of 2 histologic diagnoses: the presence of H. pylori
gastritis and GIM.

Results H. pylori gastritis was recorded in 910 of the 2343 patients studied (38.8%, 95% confidence
interval [CI] 36.8-40.8%). GIM was found in 601 of 2317 patients (25.9%, 95%CI 24.2-27.8%).
The prevalence of incomplete GIM was 15.2%. These results are consistent with those observed in
other European countries.

Conclusions This study is the first large Greek study to estimate the histopathological prevalence
of H. pylori infection and GIM in a population from a primary care gastrointestinal unit. There
was a strong association between H. pylori infection and the development of GIM. H. pylori were
more prevalent in non-operated stomachs compared with operated. There was no difference in the
prevalence of GIM between operated and non-operated stomachs.
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Introduction

Gastric cancer is the 5" most common cancer and the
third leading cancer related to death worldwide [1]. In 1994,
the International Agency for Research on Cancer announced
Helicobacter pylori (H. pylori) as a group I human carcinogen
for gastric adenocarcinoma in combination with genetic and
environmental factors [2]. There is a wide variation in the
prevalence of H. pylori infection among different populations,
according to socioeconomics and living conditions [3]. The
highest prevalences were reported in developing areas, such
as Africa (70.1%, 95% confidence interval [CI] 62.6-77.7%)
and South America (69.4%, 95% CI 63.9-74.9%). The lowest
H. pylori prevalence was reported in developed countries, in
the regions of Oceania (24.4%, 95% CI 18.5-30.4%), North
America (37%, 95% CI 32.3-41.9%), and Western Europe
(34.3%, 95% CI 31.3-37.7%) [4]. In this meta-analysis,
the pooled H. pylori seroprevalence was 54.4%, while the
histopathological prevalence was 51.4%.
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A few old small Greek sero-epidemiological studies
estimated that the seroprevalence of H. pylori varies from
70% in blood donors [5], 46% in healthy people, 85.5% in
patients with peptic ulcer and non-ulcer dyspepsia [6], and
19.01% in navy recruits [7], to 49.2% in a small sample of adult
outpatients [8]. A small retrospective Greek study, carried
out between 2005 and 2008, estimated the histopathological
prevalence of H. pylori at 34% [9].

According to Correa’s Cascade, gastric intestinal metaplasia
(GIM) is the precursor of gastric cancer [10]. GIM is
asymptomatic and its prevalence is evaluated among patients
undergoing upper gastrointestinal endoscopy (UGIE) with
histological evaluation. The true prevalence in the general
population is unknown. There is a wide variation in the
prevalence of GIM. The overall prevalence in European
studies varies from 13.8-19% [11,12]. In those infected it was
33.9% compared to 15.2% of those not infected [13]. In high-
incidence regions, such as Japan and China, the prevalence of
GIM was 37% and 29.3%, respectively, in H. pylori infected
patients [14]. In American studies there was wide variation
among different racial and ethnic subgroups. The prevalence
was highest among Hispanic patients, 29.5% (23.7-36.1%),
followed by African Americans, 25.5% (22.4-28.9%) and non-
Hispanic white patients, 13.7% (11.9-15.7%). There was a
strong association with age and H. pylori positivity [15].

There are no Greek studies that estimate the prevalence of
GIM in Greek patients undergoing UGIE. Knowledge of the
local prevalence of H. pylori infection and GIM is imperative
when screening the population for gastric cancer. The aim of
our study was to estimate the histopathological prevalence
of H. pylori infection and GIM in Greek patients undergoing
UGIE.

Patients and methods

The study data were extracted from the database of our
private endoscopy clinic, which is located in Chalkida, Greece,
and serves as a primary gastroenterology care unit for the
population of Evia island and the west part of Viotia prefecture.

We performed a retrospective analysis of all medical reports
of patients who underwent UGIE between January 2008 and
December 2018 in our endoscopy clinic. The main reason for
UGIE was dyspeptic symptoms and/or anemia. The analysis
of these reports was performed manually. During this period,
4648 gastroscopies were carried out in 3788 patients (Fig. 1).
In 1162 patients a CLO test was performed without histology.
Another 283 patients were excluded from the study, of whom 6
had undergone total gastrectomy at the initial endoscopy. The
remaining 277 were excluded because biopsies had not been
taken for different reasons (receiving anticoagulants, upper
gastrointestinal bleeding), or because the histology reports were
not found. Biopsies were taken for histology in 2343 patients, of
whom 534 underwent multiple endoscopies for the follow up
of pre-malignant gastric lesions or re-evaluation of endoscopic
findings (e.g., gastric ulcer). These 2343 patients constituted
our study population.
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Figure 1 Flow chart of the study

The age, sex, endoscopic diagnosis, the presence of H. pylori
gastritis and the presence of complete or incomplete GIM, or
both, were extracted from the medical reports of our study
group and stored in Microsoft Excel (Microsoft Redmond WA).
If multiple endoscopies were performed on the same patient,
the positive result for H. pylori gastritis or GIM was included
once in the study, regardless of whether it was detected at the
first or at the follow-up endoscopy. The age of a given patient
was determined the first time he or she presented either
negative or positive on each parameter. Positive GIM patients
include either complete or incomplete, or both. The analysis
was focused on the epidemiologic behavior of 2 histologic
diagnoses: the presence of H. pylori gastritis and GIM.
Patients with intestinal metaplasia in the metaplastic Barrett’s
epithelium were excluded from the study of GIM prevalence.

UGIEs were performed after local anesthesia with spray
xylocaine and light sedation with 4 mg midazolam IV.
A Gastroscope Olympus GIF H180 with narrow-band imaging
was used to take target biopsies. Five biopsies were taken to each
patient (2 from antrum, 1 from incisura and 2 from body). All
biopsies were fixed in 10% neutral formalin and sections were
stained with hematoxylin and eosin, and modified Giemsa.
If intestinal metaplasia was detected, a supplementary stain
with periodic acid-Schiff/Alcian blue and high iron diamine
Alcian blue was performed. Subtypes of GIM (complete or
incomplete) were determined according to the classification of
Filipe MI and Jass JR [16]. The location of the biopsy (antrum
vs. body) could not be determined in approximately 40% of
the records, because GIM was an incidental diagnosis during
UGIE. In these cases, the specimens were placed in a single
bottle. In the case of GIM, a follow-up endoscopy and mapping
biopsies were performed according to the Sydney protocol.
The biopsy specimens were evaluated by the same group of
pathologists, who are experts in gastrointestinal pathology. We
also performed a subgroup analysis to evaluate the presence of
H. pylori and GIM in the operated patients.

Statistical analysis and ethical considerations

For contingency analysis, univariate 2x2 tables were
generated for each variable and histological diagnosis of the
H. pylori and GIM. Chi-square tests were used to evaluate
associations. Effect measures, expressed as relative risks (RR)
with 95%CI, were calculated for each predictor. A P-value of
<0.05 was considered statistically significant. The statistical



analysis was carried out using the statistical software JMP 18
(SAS Institute Inc., Cary, NC, 1989-2023).

This study adhered to institutional ethical guidelines for
research involving human subjects. All data was anonymized
prior to analysis to ensure patient confidentiality.

Results

H. pylori prevalence

The percentage of patients with H. pylori gastritis
according to age are shown in Table 1 and Fig. 2. H. pylori
gastritis was recorded in 910 of the 2343 patients studied
(38.8%, 95%CI 36.8-40.8%). The proportion of patients with
H. pylori infection increased up to the age of 60 years and then
declined (Fig. 2). Chi-square independence testing revealed
a statistically significant correlation between the presence of
H. pylori and age groups until the age of 60 years (P=0.0039).
Supplementary Table 1 shows how positive and negative
H. pylori infections were distributed with sex. Chi-square
testing found no statistically significant differences (P=0.73).
According to the flowchart of the study (Fig. 1) in 1162 patients
we performed only a CLO test without histology. Of these
patients 452 (38.9%) had positive CLO tests. Supplementary
Table 2 shows the positive and negative results for H. pylori
infections according to diagnostic test. Chi-square testing

Table 1 Helicobacter pylori (HP) status per decade of age

Age Patients (n) HP (+) n (%) HP (-) n (%)

<30 80 25 31.25% 55 68.8%
30-40 207 64 30.9% 143 69.1%
40-50 350 139 39.7% 211 60.3%
50-60 456 203 44.5% 253 55.5%
60-70 523 219 41.9% 304 58.1%
70-80 528 193 36.6% 335 63.4%
>80 199 67 33.7% 132 66.3%
Total 2343 910 38.8% 1433 61.2%

X (6 N=2343) =9.65; P=0.0039; 38.8%, 95% confidence interval 36.8-40.8%
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Figure 2 Helicobacter pylori prevalence with age
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found no statistically significant differences (P=0.97) between
the 2 tests.

GIM prevalence

Among the 2343 patients, 31 had Barrett’s esophagus. In
5 of them there was concomitant intestinal metaplasia in the
stomach. These patients were included in the total for GIM
in the population. In the remaining 26 patients, intestinal
metaplasia was limited only to metaplastic Barrett’s epithelium.
In accordance with the aim of the study, these patients were
excluded from the total GIM in the population. However,
Barrett’s esophagus patients were not excluded from the study
of H. pylori prevalence. Thus, 2343 patients were included in
the calculation of H. pylori prevalence, whereas only 2317 were
included in the calculation of GIM prevalence.

Among the 2317 patients, 248 had only complete
GIM (nl), 204 incomplete (n2) and 149 both (n3). So
601 patients (n1+n2+n3) had GIM giving an overall prevalence
of 25.9%, while 353 (n2+n3) had incomplete GIM giving 15.2%
prevalence. Table 2 shows the distribution of patients with GIM
according to age. Fig. 3 shows that GIM increased with age. Chi-
square independence testing found a statistically significant
correlation between the presence of intestinal metaplasia
and age group (P<0.001). Supplementary Table 3 shows how
positive and negative GIM findings were distributed according
to sex. Chi-square testing found significant difference odds
(P<0.001), signifying that GIM was more prevalent in males
compared to females (RR 1.32, 95%CI 1.15-1.52).

Table 3 shows that the prevalence of GIM in H. pylori
positive patients was 30.6% (95%CI 27.7-33.7%), while in
H. pylori negative patients it was 22.9% (95%CI 20.9-25.3%).
Chi-square testing revealed significant differences (P<0.001),
signifying that GIM was more prevalent in H. pylori positive
patients (RR 1.33, 95%CI 1.16-1.53).

In addition, we performed a subgroup analysis in order
to evaluate the prevalence of H. pylori and GIM in operated
patients. In our study population there were 67 operated
patients. Forty of them had undergone partial gastrectomy at
the initial endoscopy (Group A), 8 patients underwent partial
gastrectomy after the first endoscopy (Group B), 13 patients
had total gastrectomy after the first endoscopy (Group C),
and 6 patients had undergone total gastrectomy before the
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Figure 3 Gastric intestinal metaplasia (GIM) prevalence with age
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Table 2 The distribution of patients with gastric intestinal metaplasia
(GIM) according to age

Age Patients (n) GIM (+) n(%) GIM (-) n(%)
<30 80 3 3.75% 77 96.3%
30-40 205 32 15.6% 173 84.4%
40-50 345 42 12.2% 303 87.8%
50-60 456 104 22.8% 352 77.2%
60-70 516 177 34.3% 339 65.7%
70-80 520 180 34.6% 340 65.4%
>80 195 63 32.3% 132 67.7%
Total 2317 601 25.9% 1716 74.1%

X2 (6, N=2317) =62.2, P<0.001; 25.9%, 95% confidence interval 24.2-27.8%

Table 3 The distribution of positive and negative gastric intestinal
metaplasia (GIM) according to Helicobacter pylori (HP) status

HP status Patients (n) GIM positive GIM negative
n (%) n (%)

HP (-) 1413 324 22.9% 1089 77.1%

HP (+) 904 277 30.6% 627 69.4%

Total 2317 601 25.9% 1716 74.1%

X (1, N=2317) =8.44, P<0.001; relative risk 1.33, 95% confidence interval
1.16-1.53

first endoscopy (Group D). In accordance with the aim of the
study, the patients of Group D were excluded from the study.
In the group of operated patients, we included the patients of
Group A (n=40).

We compared the prevalence of H. pylori and GIM between
the patients of Group A and the general population. Then we
performed pairwise analysis to compare the preoperative and
postoperative histological findings concerning H. pylori and
GIM for the patients in Group B.

Supplementary Table 4 shows positive and negative H. pylori
infections in non-operated and operated patients (n=40).
H. pylori were significantly more prevalent in non-operated
patients. Chi-square testing found significant difference odds
(P=0.0016; RR 2.61, 95%CI 1.25-5.48).

Finally, we compared the presence of GIM in non-operated
and operated patients. Supplementary Table 5 shows the
distribution of GIM in these 2 groups. Chi-square testing
found no statistically significant differences (P=0.46). GIM
prevalence was 30.0% (16.3-45.1%) in operated cases and
25.9% (24.2-27.8%) in non-operated cases.

In the pairwise analysis of 8 patients in Group B (patients
operated after the first endoscopy), there was a trend for lower
prevalence of H. pylori postoperatively, while there was no
trend for GIM. Given the small number of operated patients,
the statistical power is low (Supplementary Tables 6 and 7).
More studies with a larger number of operated patients are
needed to confirm these results.
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Discussion

The wide variation in the prevalence of H. pylori infection
in different countries has an important implication for the
prevalence of diseases associated with H. pylori, including
peptic ulcer disease and gastric cancer. In a large meta-analysis
carried out by Hooi et al [4], the serological prevalence of
H. pylori infection in southern Europe ranged from 54.9% in
Spain to 52.7% in Croatia, while in northern Europe it was
much lower (Norway 30.7%, Sweden 26.2%, and UK 35.5%).
In our population the estimated histopathological prevalence
of H. pylori was 38.8%. Our results are slightly larger than
those observed in a small Greek histo-epidemiological study,
carried out between 2005-2008, which found the prevalence of
H. pylori gastritis to be 34% [9]. The prevalence of H. pylori
increases up to the age of 50-60 years and then it declines. This
could be attributed to the phenomenon that chronic H. pylori
infection leads to intestinal metaplasia, which is no longer
hospitable to H. pylori. This phenomenon occurs between 50-
60 years of age (Fig. 2). However, in a large epidemiological
study in the USA this rise was restricted to 40 years of age [17].
In our study there were no statistically significant differences
(P=0.73) between male and female patients as far as H. pylori
prevalence was concerned (Supplementary Table 1). The 2
invasive diagnostic tests for H. pylori (histology and CLO) had
equal diagnostic accuracy (P=0.97) (Supplementary Table 2).
In the subgroup analysis we found that H. pylori infection was
more prevalent in non-operated compared to operated patients
(P=0.0016; RR 2.61, 95%CI 1.25-5.48; Supplementary Table 4).
Partial gastrectomy due to peptic ulcer disease or gastric
cancer increases the occurrence of biliary enterogastric reflux.
Billroth II and Billroth I procedures had higher mean pH and
n-nitrosamine concentrations, which create a non-hospitable
microenvironment for H. pylori [18]. The Billroth II procedure
is a major risk factor for these changes compared with Billroth I.
Several factors contribute to changes in the microenvironment
for H. pylori colonization after partial gastrectomy, and thus
influence the survival of H. pylori: (1) the hypochlorhydric
environment due to antrectomy [19]; (2) biliary enterogastric
reflux increases the pH of gastric juice and inhibits H. pylori
growth [20]; and (3) the substitution of intestinal type
epithelium in the gastric remnant makes the mucosa more
resistant to H. pylori infection [21,22]. These findings explain
our results, which show that H. pylori prevalence was lower in
operated compared to non-operated patients.

The American Society of Gastrointestinal Endoscopy, the
European Society of Gastrointestinal Endoscopy, and other
European academic societies have developed guidelines for
the management of patients with GIM [23]. However, local
estimation of the prevalence of GIM in different countries is
essential in managing patients with intestinal metaplasia. The
overall prevalence of GIM (complete, incomplete or both) in
our population was 25.9% (95%CI 24.2-27.7%) and increased
significantly with age. In H. pylori-positive patients it was 30.6%
and in H. pylori-negative ones 22.9% (Table 3). Our results are
consistent with those reported in other European studies. In a
Dutch study, GIM was present in 25.3% of patients undergoing



endoscopy for dyspepsia [13]. A multicenter European study
found the prevalence of GIM to be 31.4% in H. pylori positive
patients [24]. In our population GIM was more prevalent in
males than in females (P<0.001). However, there was equal
H. pylori prevalence among males and females (P=0.73). From
these findings we conclude that, after H. pylori infection, males
are more prone to develop GIM than females (RR 1.32, 95%CI
1.15-1.52). In our population GIM was significantly (P<0.001)
more prevalent in H. pylori-positive patients (RR 1.33, 95%CI
1.16-1.53). These findings confirm the causal relationship
between H. pylori infection and the development of GIM.

In subgroup analysis there was no statistically significant
difference (P=0.46) in the prevalence of GIM between non-
operated and operated patients (Supplementary Table 5).
Bile acids in the gastric lumen (induced by enterogastric
reflux in the Billroth II and Billroth I procedures) act as
signaling molecules involved in the development of GIM by
regulating several signaling pathways, including regulation
of the expression of caudal-related homeobox transcription-
factor 2 [25], activation of bile acid receptors FXR and TGR5,
secretion of exosomes of macrophages, epigenetics and miRNA
involvement [26]. Thus, according to the results of our study,
despite the elimination of H. pylori, the enterogastric reflux is a
risk factor for the persistence of GIM in the operated stomach.

The importance of our study is that it is the first large Greek
study to estimate the histopathological prevalence of H. pylori
infection and GIM in a population examined in a primary care
gastrointestinal unit. However, some limitations of the study
should be stressed. First of all, it was a single-center study, rather
than a multicenter study from different areas of Greece with
different population compositions. Furthermore, the extent of
GIM is lacking, and according to the OLGIM classification, the
extent of GIM is an important premalignant factor—along with
the presence of incomplete GIM [27], which was calculated in
our study and found to be 15.2%. However, such limitations
were mentioned in other similar retrospective studies, the main
reason being that GIM was diagnosed incidentally in the first
endoscopy, without separation of biopsy specimens in different
bottles [28]. Another limitation of this study is that ongoing
proton pump inhibitor (PPI) therapy was not considered, since
the assessment of H. pylori infection is affected by such therapy
(nearly 20% lower than controls). This limitation is also present
in many retrospective studies.

Regarding this issue, we would like to emphasize 3 points:
(1) according to a Greek study [29], 32.5% of patients had
received PPIs prior to hospitalization. Assuming a similar
proportion in our study population, a potential 20% reduction
in detection rate in patients with ongoing PPI therapy would not
have substantially influenced the overall prevalence, nor would
it have altered the classification of our population, as a high-
prevalence for Helicobacter pylori infection; (2) histological
alterations induced by PPI therapy in H. pylori-infected patients
have been described by Kuipers et al and Graham et al [30,31].
In such cases, the antrum often appears nearly normal, whereas
the corpus may exhibit chronic active gastritis. Consequently,
when infection persists predominantly in the corpus, sampling
only from the antrum may further reduce the sensitivity of

H. pylori and GIM in Greek patients 5

histology in PPI users. In the present study, 5 gastric biopsies
were obtained in accordance with the Sydney System protocol.
As reported by Calvet [32], this approach, in combination with
2 stains (hematoxylin and eosin, and Giemsa that were used
in our study), minimizes the risk of false-negative results in
patients receiving PPIs; and (3) excluding these patients from
the analysis would have introduced selection bias.

Finally, we estimated the prevalence of H. pylori infection
in symptomatic patients undergoing upper GI endoscopy and
this does not reflect the prevalence in the general population.
Therefore, more multicenter, prospective studies are needed for
accurate estimation of the prevalence of H. pylori infection and
GIM in the Greek population.

In conclusion, the histopathological prevalence of H. pylori
infection in our population was 38.8% and the prevalence of
GIM (complete, incomplete or both) was 25.9%, while the
prevalence of incomplete GIM was 15.2%. There was a strong
association between H. pylori infection and the development
of GIM. H. pylori is more prevalent in non-operated compared
with operated stomachs. There is no difference in the prevalence
of GIM between operated and non-operated stomachs.

Summary Box

What is already known:

o There is a great variation in the prevalence of
Helicobacter pylori (H. pylori) infection in several
old small Greek studies

o There are no Greek studies that estimated the
prevalence of gastric intestinal metaplasia (GIM)
in Greek patients

« Knowledge of the local prevalence of H. pylori and
GIM is imperative in screening the population for
gastric cancer

What the new findings are:

o The histopathological prevalence of H. pylori in
our population was 38.8%

o The prevalence of GIM (complete, incomplete
or both) was 25.9%, while the prevalence of
incomplete GIM was 15.2%
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Supplementary material

Supplementary Table 1 Helicobacter pylori (HP) status according to sex

Sex Patients (n) ~ HP positive n (%)  HP negative n (%)

Male 1127 434 38.5% 693 61.5%

Female 1216 476 39.1% 740 60.9%

Total 2343 910  38.8% 1433 61.2%
P=0.73

Supplementary Table 2 Helicobacter pylori (HP) status according to
diagnostic test

Diagnostic Patients HP positive HP negative

test (n) n (%) n (%)

CLO-test 1162 452 38.9% 710 61.1%

Histology 2343 910 38.8% 1433 61.2%
P=0.97

Supplementary Table 3 The distribution of patients positive and
negative for gastric intestinal metaplasia (GIM) according to sex

Sex Patients GIM positive GIM negative
(n) n (%) n (%)
Male 1107 331 29.9% 776 70.1%
Female 1210 270 22.3% 940 77.7%
Total 2317 601 25.9% 1716 74.1%

X (1, N=2317) =8.66, P<0.001; relative risk 1.32, 95% confidence interval
1.15-1.52

Supplementary Table 4 The distribution of positive and negative
findings for Helicobacter pylori (HP) in operated and non-operated
patients

Operation Patients HP positive HP negative
(n) n (%) n (%)
Non-operated 2303 904 39.3% 1399 60.7%
Operated 40 6 15.0% 34 85.0%
Total 2343 910 1433

X (1, N=2343)=5.56, P=0.0016; relative risk 2.61, 95% confidence interval
1.25-5.48

Supplementary Table 5 The distribution of positive and negative gastric
intestinal metaplasia (GIM) in operated and non-operated patients

Operation Patients GIM positive GIM negative
(n) n (%) n (%)
Non-operated 2277 589 25.9% 1688 74.1%
Operated 40 12 30.0% 28 70.0%
Total 2317 601 1716

P=0.46



Supplementary Table 6 Helicobacter pylori (HP) status in pre- and

post-operated patients

Operation time Patients HP positive HP negative
(n) n (%) n (%)
Pre-op 8 3 37.5% 5 62.5%
Post-op 8 1 12.5% 7 87.5%
Total 16 4 12
P=0.24

Supplementary Table 7 The distribution of positive and negative
gastric intestinal metaplasia (GIM) in pre- and post-operated patients

Operation Patients GIM positive GIM negative
time (n) n (%) n (%)
Pre-op 8 7 87.5% 1 12.5%
Post-op 8 7 87.5% 1 12.5%
Total 16 14 2

P>0.99



