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Abstract

Öz

Objective: The aim of this study is to examine the frequency of Helicobacter
pylori (H. pylori) in Bandirma State Hospital and its relation with parameters
in the Sydney classification.
Methods: Endoscopy reports of 1029 patients undergoing diagnostic endoscopy at Bandirma State Hospital Endoscopy Unit between January 2016
and February 2017 were retrospectively reviewed using Sydney classification.
Results: Nearly 60.6% of the patients in the study were female. Female patients (41.7%) had a lower rate of H. pylori than male patients (54.1%). The
average age does not vary according to sex, and the average age of all patients was 48.2 years. Inflammation (99.8%) in 1027 patients and neutrophil
activation (50%) in 515 patients, intestinal metaplasia (18.7%) in 192 patients,
glandular atrophy (4.7%) in 48 patients, and lymphoid follicle (25.1%) in 258
patients were detected. In 479 patients, H. pylori was positive (46.6%).
Conclusion: In our study, the prevalence of H. pylori was 46.6%, below the
average of the literature and similar to the results in developed countries.
When the association of H. pylori with the variables of the Sydney classification is examined, as the intensity of inflammation, neutrophil activation,
intestinal metaplasia, and lymphoid follicle grade increased, H. pylori positivity increased, but the relationship between glandular atrophy level and
H. pylori was not significant.
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Amaç: Bu çalışmanın amacı Bandirma Devlet Hastanesi’ndeki Helicobacter
pylorinin (H.pylori) sıklığını ve Sydney sınıflamasındaki parametrelerle ilişkisini incelemektir.
Yöntemler: Çalışmada Ocak 2016 ve Şubat 2017 tarihleri arasında Bandirma Devlet Hastanesi Endoskopi ünitesinde tanı amaçlı endoskopi yapılan
1029 hastanın endoskopi raporları Sydney sınıflaması açısından retrospektif olarak incelendi.
Bulgular: Çalışmadaki hastaların %60,6’sı kadın, kadın hastalarda (%41,7)
H.pylori oranı, erkek hastalara (%54,1) göre daha düşük düzeydedir. Yaş ortalaması cinsiyete göre değişiklik göstermemekle birlikte, bütün hastaların
yaş ortalaması 48,2’dir. 1027 Hastada enflamasyon (%99,8), 515 hastada
nötrofil aktivasyonu (%50), 192 hastada intestinal metaplazi (%18,7), 48
hastada glandüler atrofi (%4,7) ve 258 hastada lenfoid folikül (%25,1) saptandı. 479 Hastada H.pylori pozitif (%46,6) saptandı.
Sonuç: Bizim çalışmamızda H.pylori prevalansı %46,6 saptanmış olup literatür ortalamasının altındadır ve gelişmiş ülkelerdeki sonuçlarla benzerlik
göstermektedir. H.pylorinin Sydney sınıflamasındaki değişkenlerle olan ilişkisi incelendiğinde; inflamasyonun şiddeti, nötrofil aktivasyonu, intestinal
metaplazi ve lenfoid folikül derecesi arttıkça H.pylori pozitifliğinin arttığı
görülmekte ancak glandüler atrofi düzeyi ile H.pylori arasındaki ilişki anlamlı düzeyde saptanmadı.
Anahtar kelimeler: Helicobacter pylori, prevalans, gastroskopi

INTRODUCTION
Although Helicobacter pylori (H. pylori) has been seen in human stomach secretions since the beginning of the 19th century, the relationship between chronic active gastritis and peptic ulcer and adenocarcinoma has been understood in 1983. In 1893, Bizzozero
observed a spiral microorganism in the dog stomach, and in 1906, Krienitz isolated a similar bacterium from the stomach of a patient
with stomach cancer. However, until 1982, science accepted the stomach as sterile due to the acidic environment. H. pylori first attracted attention in 1983, when Warren and Marshall showed that colonies of Campylobacter-like spiral microorganisms in human stomach
in Australia (1, 2).
Helicobacter pylori is a Gram-negative microorganism, short-stranded, and S-shaped (sometimes in cocode form), catalase-, oxidase-, and urease-positive, 0.5-0.9´3 μm in size. The bacteria is genetically highly polymorphic and has been shown to be infected
humans with different H. pylori strains (3). The site where the bacterium is primarily located may be the stomach, and it may be
placed everywhere the gastric epithelial cell is present (4). Normally, the gastric mucosa is well-protected against bacterial infections, and the intense acidic environment plays an important role in this. H. pylori is a bacteria susceptible to acid stomach. Since
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the acidity is higher in the corpus and fundus regions, it is more
easily located in the antrum region where the acidity is low. In
addition, H. pylori is able to adapt to acidic environment of stomach due to its virulence factors and its urease activity is important
for that. The urease enzyme breaks down the urea and transforms
it into ammonia and carbon dioxide. Ammonia turns into ammonium in acidic environment, and ammonium plays an important
role in maintaining the vitality of the bacteria in the mucus layer.
H. pylori, an extracellular bacterium, is not invasive and cannot go
under epithelial tissue (5).

method for diagnosis is pathology-histology and biopsy culture
of endoscopic biopsy material. Hematoxylin-eosin and Giemsa
are pathologically preferred because they are sensitive, easy, and
accessible (17).

H. pylori is an important influence on gastritis, peptic ulcer, nonulcer dyspepsia, mucosa-associated lymphoma (MALT lymphoma),
and gastric adenocancer etiology (6). Borch et al. (7) investigated
the presence of H. pylori in 501 patients and found gastritis in half
of them. H. pylori positivity was reported in 87% of these patients
with gastritis. Strauss et al. reported H. pylori positivity greater
than 90% in duodenal ulcer and greater than 70% in gastric ulcer (8). In the study conducted by Köksal et al. (9), approximately 30% of patients with non-ulcer dyspepsia were found to have
improved symptoms with H. pylori eradication. Uemura et al. (10)
found that gastric cancer develops in 36 of 1246 patients (2.9%)
with H. pylori infection and that gastric cancer does not develop
during follow-up period in patients without H. pylori infection. In
1994, the World Health Organization, the International Agency for
Research on Cancer, reached the conclusion that H.pylori is causally linked to gastric carcinogenesis and is a definite carcinogen in
humans (11). Recent studies have also shown that H. pylori infection is associated with diseases other than gastrointestinal system
such as persistent iron deficiency anemia, idiopathic thrombocytopenic purpura, stroke, Parkinson’s disease, Alzheimer’s disease,
and ischemic heart disease (12).

* Polymorphic basal leukocyte (PNL) activity: Neutrophil infiltration
is graded as less than 1/3 of the surface epithelium and gastric pits is
mild (+), between 1/3 and 2/3 is moderate (++), and more than 2/3
is severe (+++).

H. pylori has been shown to be present in some primates, but the
main reservoir is human. The route of transmission of this bacterium has not been established. It is thought to be infected by
mouth. High prevalence in crowded living conditions such as nursing homes with bad hygienic conditions and rehabilitation centers
shows that it is transmitted by fecal-oral route. The isolation from
dental plates suggests that the demonstration of genetic material
by the polymerase chain reaction (PCR) in saliva can also be transmitted by oral route (5, 13). H. pylori infections are quite common
in the world. Infection rates are increasing with age. In developing
countries, infections are more than 75% positive among individuals
under 20 years of age. Infection rates in children aged 0-8 years are
around 10% per year. Infection is rapidly gained in childhood, and
most of the population is infected before adolescence period. In
developed countries, the situation is reversed, and infection rates
are low in children and adolescents, high in adults (50% over 60
years), and this height is a form of “carriage” that reflects the ageold infections acquired in childhood. This can be attributed to the
well-being of healthy living conditions (3, 14).

*Lymphoid follicles: Lymphoid aggregates with lamina propria in
biopsy specimens and with or without germinal centers have been
evaluated as lymphoid follicle formation.

Tests developed for H. pylori can be classified as invasive and
noninvasive. Noninvasive tests include stool antigen test, saliva
antibody test, urine antibody test, urea breath test, and serologically immunoglobulin G and M assay. Invasive tests include examination of endoscopic biopsy specimens with histopathology,
culture, and rapid urease tests and PCR test (15). Sensitivity and
specificity for invasive tests are over 90% (16). The most reliable

The changes that H. pylori causes in the gastric mucosa are described
and classified in detail in the Sydney classification (18). The Sydney
classification includes neutrophil activity, chronic inflammation, intestinal metaplasia, lymphoid follicles, glandular atrophy, and H. pylori activity (19).

*H. pylori activity: H. pylori activity was assessed in areas without intestinal metaplasia. In the evaluation of H. pylori activity, it was found
that there was no H. pylori (0), less organisms (+) in small groups than
1/3 of mucous surface, 1 to 3 (++) in small groups, and 2/3 of mucosal
surface (+++) in large and large groups.
*Chronic inflammation: It was evaluated as mild (+), moderate (++),
and severe (+++), taking into consideration the density of lymphocytes and plasma cells in the lamina propria when determining
chronic inflammation.
*Intestinal metaplasia (IM): The presence of goblet cells in the gastric
mucosa has been evaluated as IM. IMs are divided into complete and
incomplete. IM is classified as mild, moderate, and severe. Mild (+) is
less than 1/3 of the tissue, moderate (++) is between 1/3 and 2/3, and
severe (+++) is more than 2/3.

*Glandular atrophy: Glandular atrophy is classified as mild, moderate,
and severe. The loss of glandular mucosa covering 1/3 of the mucosa
is rated as mild (+), 1/3 and 2/3 is moderate (++), and more than 2/3
is severe (+++) (19).
The aim of this study is to retrospectively evaluate the significance of
endoscopy results in the last year in our hospital in terms of H. pylori
and Sydney classification.
METHODS
Our study included 1029 patients who underwent diagnostic endoscopy at the Bandirma State Hospital Endoscopy unit between
January 2016 and February 2017. There was no appeal to the ethics committee because it was a retrospective research. The cases
consisted of patients from various clinics in our hospital and patients referred to upper gastrointestinal endoscopy requests from
hospitals in the surrounding provinces and districts. Written consent was obtained from all patients. Patients were examined by the
anesthesiologist by performing general blood tests, all abdominal
ultrasonography before the endoscopy procedure. They were hungry at 12 o’clock before the operation. Before gastroduodenoscopy,
a 10% lidocaine spray (IMS Limited, So. El Monte, USA) was used
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for oropharyngeal region anesthesia to remove the tingling reflex.
Nevertheless, the uncompensated patient was treated with i.v. midazolam (2-5 mg) (CURAMED Pharma, Karlsruhe, Germany) and/or
propofol (1 mg/kg) i.v. (Fresenius Kabi, Hafnerstrasse, Austria). No
endoscopy was performed that would not be able to overcome the
procedure due to cardiopulmonary or other reasons. Patients for
control and treatment were not included in the study. Patients who
could not be assessed until the second part of the duodenum were
excluded from the study. Two biopsy specimens were obtained
from the antrum region. Standard Fujinon and Pentax panendoscopes were used for gastroduodenoscopy. Endoscopic reports of
patients and pathological reports of antrum biopsies were retrospectively reviewed. Age, sex, absence, or presence of H. pylori and
histopathological parameters of gastritis were evaluated. The biopsy specimens taken from the stomach antrum were fixed in 10%
formaldehyde, and after passing through the routine follow-up procedures, 4- to 6-μm sections were made from the prepared paraffin
blocks, and the sections were stained with hematoxylin–eosin and
evaluated for histomorphology and H. pylori presence. It was determined that the presence of spiral bacteria was observed by staining
with Giemsa method.
Statistical Analyses
The IBM SPSS Statistics 22 statistical package program (IBM SPSS
Statistics for Windows, Version21.0. Armonk, NY, USA) was used in
the study. Independent-sample t test was used to compare the
mean of the groups, and Chi-square independence test was used
to analyze the relationships between the nominal and ordinal
variables. The results were interpreted at 95% confidence level.
p>0.05 values were not different between diagnostic groups, and
p<0.05 values were evaluated as difference between diagnostic
groups.
RESULTS
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Table 1. Sex and H. pylori relationship
H. pylori(550)
Sex

364 (58.3%) 260 (41.7%) 624 (100%)

Male

186 (45.9%) 219 (54.1%) 405 (100%)

Total

When the relation of H. pylori to all gastric histopathological variables in Sydney classification was examined, H. pylori positivity
was increased with severity of inflammation increased (p <0.05)
and it was statistically significant. Similarly, as neutrophil activation progresses from mild to moderate, H. pylori positivity seems
to increase and it was statistically significant (p <0.05). Glandular

550

479

1.029

p<0.05

H. pylori: Helicobacter pylori

Table 2. Relation of histopathologic variables in sydney
classification with H. pylori
H. pylori(550)

H. pylori+
(479)

Total
(1.029)

2 (100%)

0 (0%)

2

(+)

337 (82.4%)

72 (17.6%)

409

(++)

182 (37.7%) 301 (62.3%)

483

(+++)

29 (21.5%)

106 (78.5%)

135

Yes

548 (53.4%) 479 (46.6%)

1027

Total

550 (53.4%) 479 (46.6%)

1029

No

418 (81.3%)

96 (18.7%)

514

(+)

103 (32.6%) 213 (67.4%)

316

(++)

21 (13.5%)

135 (86.5%)

156

8 (18.6%)

Inflammation No

Neutrophil
activity

(+++)

Glandular
atrophy

Intestinal
metaplasia

Intestinal inflammation (99.8%) in 1027 patients, neutrophil activation in 515 patients (50%), IM in 192 patients (18.7%), glandular atrophy in 48 patients (4.7%), and lymphoid folliculitis in 258 patients
(25.1%) and H. pylori–positive (46.6%) in 479 patients (Table 2).
When the association of H. pylori with histopathological variables is
examined; H. pylori positivity was detected in 46.6% of the 1027 patients with inflammation, 74.4% of the 515 patients with neutrophil
activity, 37.5% of the 48 patients with glandular atrophy, 58.3% of
the 151 patients with intestinal metaplasia, and the 79.1% of 258 patients with lymphoid follicle (Table 2).

Total
(1.029)

Female

Of the 1029 patients included in the study, 624 were women (60.6%)
and the average age of all patients was 48.2 years.
The rate of H. pylori infection in female patients is 41.7%, which is
lower than that of male patients and this difference is statistically significant (Table 1).

H. pylori+
(479)

Lymphoid
follicle

35 (81.4%)

43

Yes

132 (53.4%) 383 (46.6%)

515

Total

550 (53.4%) 479 (46.6%)

1029

No

520 (53%)

461 (47%)

981

(+)

28 (63.6%)

16 (36.4%)

44

(++)

2 (50%)

2 (50%)

4

Yes

30 (53.4%)

18 (46.6%)

48

Total

550 (53.4%) 479 (%46.6)

1029

No

462 (55.2%) 375 (%44.8)

837

(+)

63 (42%)

87 (58%)

150

(++)
(+++)

25 (61%)

16 (39%)

41

0 (0%)

1 (100%)

1

Yes

88 (53.4%)

104 (46.6%)

192

Total

550 (53.4%) 479 (46.6%)

1029

No

496 (64.3%) 275 (35.7%)

771

Yes

54 (20.9%)

204 (79.1%)

258

Total

54 (20.9%)

204 (79.1%)

1029

p<0.05

p<0.05

p=0.38

p<0.05

p<0.05

H. pylori: Helicobacter pylori

atrophy level and H. pylori positivity were not statistically significant (p>0.05). When H. pylori positivity was assessed with IM and
lymphoid follicle frequency, it was found to be statistically significant (p<0.05) (Table 2).
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Table 3. Relation to histopathological parameters in H.pylori (+)
patients
(+)

(-)

Total

Inflammation

479 (100%)

0 (0%)

479

Activity

383 (80%)

96 (20%)

479

Glandular atrophy

18 (3.8%)

461 (96.2%)

479

Intestinal metaplasia

104 (21.7%)

375 (78.3%)

479

Lymphoid follicle

204 (42.6%)

275 (57.4%)

479

In 479 H. pylori-positive patients, 100% were found to have inflammation, 80% had neutrophil activation, 3.8% had glandular atrophy,
21.7% had IM, and 42.6% had lymphoid follicles (Table 3).
DISCUSSION
For performing gastroduodenoscopy is given, it is firstly questioned
by the patients beforehand When the indication whether the use
of intravenous sedative and analgesic agents has been used. When
told not to do so, the procedure is largely rejected or postponed
because of the fact that it will be difficult for patients. In this study,
10% lidocaine spray was used for oropharyngeal region anesthesia
according to the patient’s gastroduodenoscopy tolerance. Nevertheless, the uncompensated patient was treated with i.v. midazolam
(2-5 mg) (CURAMED Pharma, Karlsruhe, Germany) and/or propofol
(1 mg/kg) i.v. (Fresenius Kabi, Hafnerstrasse, Austria). Many studies
in the literature have reported that gastroduodenoscopies without
sedation are well-tolerated (20-25). However, there are reports that
gastroduodenoscopy with a proper dose of midazolam and propofol
is safer (26-28).
Every patient was routinely biopsied from the antrum. In randomized controlled trials, H. pylori eradication has been shown to reduce
health expenditure in high-risk areas for stomach cancer (29-31). In
a study conducted by Güneri et al. (32) with 2069 gastroscopy patients, H.pylori positivity was found in 58% patients with normal mucosa images, which is statistically significant. In this study, which we
performed on patients with normal mucosa images in the light of
all these data, it is considered that taking a biopsy specimen for the
diagnosis of H. pylori in every gastroscopy patient that we have detected is suitable for cost and preventive medicine in the long-term.
Turkey has a similar appearance to the developing countries in terms
of H. pylori frequency. However, even though individual studies show
this, the frequency of H. pylori in Turkey is not fully known. The results
of epidemiological studies for H. pylori in our country are changing.
The prevalence of H. pylori in the study performed by İbiş et al. (33) is
71.2%, and the studies performed by Özdil et al. (34) and Uyanıkoğlu
et al. (35) show similar prevalence. Özardalı et al. (36) found H. pylori
positivity of 89.8% in the studies they performed in Şanlıurfa province. H. pylori positivity was 73.7% in the study conducted by Mete et
al. (19) in the Tekirdağ region. The prevalence of H. pylori in our study
was 46.6%, below the average of the literature and similar to the results in developed countries.
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Similarly, in studies conducted by Özdil et al. (34) and also by Uyanıkoğlu et al. (35), there was no significant difference between sex
and age groups in terms of H. pylori prevalence. Demirtaş et al. (37)

found that H. pylori positivity rate was higher in females but not statistically significant in terms of H. pylori positivity between both sex
and age groups. H. pylori positivity was found to be statistically significantly higher in females in Çıkman et al.’s (38) studies in Van region. In our study, H. pylori ratio (41.7%) was lower in female patients
than in male patients (54.1%), and this difference was statistically
significant (p<0.05). There was no statistically significant difference
between the averages according to sex.
It is stated that IM is closely related to H. pylori infection, and it is a
precancerous lesion if it is accompanied by chronic H. pylori infection,
which plays a facilitating role in the morphogenesis of IM (39-41). In H.
pylori-positive gastritis patients, IM has a high prevalence. The prevalence of IM varies in different countries or in different ethnic groups in
the same country. Generally, these prevalent differences are in line with
the incidence of gastric cancer in these communities (40). Craanen et
al. found that the incidence of IM was 10% in the age group of 50 years
and 32% in the age group of 50 years and older. It has been reported
that IM has increased with age in this study (42). Similarly, in a thesis
conducted by Akpolat et al. (43) in our country, 14% of under-50 years
old and 44% of over 50 years of age were detected as IM. In Balaban et
al.’s (44) study, 10% of cases under 50 years of age and 12.7% of cases
of 50 years of age and above were found to have IM and it was found to
be significantly more than 50 years old. The frequency of IM was found
to be 26.6% in the study conducted by Konakçı et al. (45). In our study,
the prevalence of intestinal metaplasia in H. pylori positive gastritis patients was 21.7%, similar to the literature.
When the relationship between H. pylori and glandular atrophy was
examined, the incidence of atrophy in the antrum and corpus were
found to be 21.7% and 21.9% (33), respectively, in a study conducted
by İbiş et al. (33). In the study conducted by Mete et al. (19) 82% of atrophy patients had H. pylori positivity, whereas 18.2% of H. pylori-positive patients had atrophy. Glandular atrophy was found in 33% of all
patients in the study conducted by Konakçı et al. (45). In our study, H.
pylori positivity was found in 37.5% of glandular atrophy patients and
atrophy was found in 3.8% of H. pylori-positive patients and these results are similar to the literature.
When the relationship between H. pylori and lymphoid follicle frequency was examined, various results were found in the world. In
the study performed by Stolte et al. (47), the frequency of lymphoid
follicles in H. pylori-positive patients was found to be 54% and 85% in
Zaitonun et al.’s (48) study and 27% in the study conducted by Wyatt
et al. (49). When the results in our country were examined, the frequency of lymphoid follicles in H. pylori-positive patients was found
to be 46.3% in Mete et al.’s (19) study. In the study performed by Çelebi et al. (50), the frequency of lymphoid follicles in H. pylori-positive
patients was 66.2%. In our study, the frequency of lymphoid follicles
in H. pylori–positive patients was found to be 42.6%, which is similar
to the literature.
CONCLUSION
H. pylori positivity rate and the changes that H. pylori causes in the
gastric mucosa in Bandirma and its surroundings is similar to the
literature in developing countries such as Turkey. This result should
be supported by more extensive studies even if it suggests that it is
caused by dietary habits and H. pylori antigenic structure in Bandirma
and surrounding regions.
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