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A B S T R A C T

Background: To identify the prevalence of H. pylori in patients with gastric carcinoma and their first-degree
relatives, the possible risks of acquisition of infection and developing of gastric cancer.
Methods: We investigated 31 families (total 75 human volunteers) with a family member, diagnosed as a gastric
carcinoma patient and their first-degree relatives. Patients were tested forH. pylori stool antigen by “DIAQUICK”
H. pylori Stool Cassette- a rapid test for the qualitative detection of H. pylori antigen. A questionnaire for so-
ciodemographic and lifestyle possible risk factors for acquisition of infection and for developing of gastric cancer
was completed by 75 people. The statistical analysis was performed using Fisher’s test and ANOVA.
Results: Fisher’s Test shows that smoking (χ2 = 4.172; р= 0.386), animals at home (χ2 = 0.376; p = 0.871),
and diet (χ2 = 2.166; р= 0.725) are not significantly associated; however, the family history of gastric cancer
(χ2 = 56.886; р= 0.001), level of education of patients (χ2 = 17.374; р= 0.004) and sex (χ2 = 6.669;
р = 0.039) are significantly associated with the acquisition of infection and the developing of gastric cancer in
patients and their first-degree relatives.
Conclusion: Concern authorities should develop and implement strategies to improve educational status, basic
sanitary facilities, and socioeconomic status to minimize H. pylori infection.

1. Introduction

Helicobacter pylori (H. pylori) is a spiral shaped gram negative, non-
spore forming bacterium which colonizes the human stomach.
Basically, H. pylori is a highly prevalent pathogen associated with
chronic gastritis and peptic ulcer, and is a risk factor for gastric ma-
lignancies.1 Moreover, the bacterium is also thought to be involved in
other human illnesses like autoimmune disorders,2 insulin resistance3

and the metabolic syndrome.4 In 1994, on the basis of epidemiological
studies, the International Agency for Research on Cancer identified H.
pylori as a Group 1 carcinogen.5 Helicobacter pylori is strongly associated
with gastric carcinoma and MALT- lymphoma. Risk of non-cardia gas-
tric cancer is six times higher for H. pylori- infected people than for
uninfected people. Gastric cancer is the second most common cause of
cancer-related death in the world. The worldwide incidence of gastric
cancer has declined over the recent decades, due to the recognition of
risk factors such as H. pylori and other dietary and environmental
risks.6,7

One meta-analysis has demonstrated that first-degree relatives of

patients with gastric cancer might be at an increased risk of developing
gastric cancer by significantly higher prevalence of H. pylori, gastric
atrophy and IM (intestinal metaplasia), in comparison with controls.8

Shin et al.9 have compared uninfected subjects without a family history
of gastric cancer and subjects with both a family history and H. pylori
infection. The results have been shown a 5-fold increased risk of gastric
cancer (OR 5.32, 95% CI: 2.76–10.25).9 The level of education is also
one of the prime factors associated with gastric cancer. Several studies
have indicated that individuals with lower educational levels had a
higher risk than those with a higher education.10,11 In addition to this,
Eusebi et al.12 confirmed that one of the most important factors to ac-
quired H. pyloriinfection is low socioeconomic conditions in childhood.

In Bulgaria, stomach cancer is the sixth most common cancer in men
(5.5%) and the eighth – in women (4.1%). It accounts for 4.8% of all
cancer cases. In 2012, there were 1553 new cancer cases, of which
60.9% were in men. The crude incidence rates were 26.6 per 100,000
men and 16.2 per 100,000 women. In 2012, there were 1288 stomach
cancer deaths, of which 61. 6% were in men. The crude mortality rates
were 22.3 per 100,000 men and 13.2 per 100,000 women. More than
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half of patients (53.2%) were diagnosed in the later stages of the disease
(3 and 4th stage); 23.7% on the 1 st and the 2nd stage, while nearly
25% - unclear stage.76.4% of the new cases were morphologically
confirmed and in the majority of them the diagnosis was adenocarci-
noma.13 Based on such data, the estimates for expected new stomach
cancer cases in 2016 are 1414 (95% confidence interval: from 1238 to
1590) and for expected cancer deaths, 1107 (95% confidence interval:
from 929 to 1285).14

Investigating the epidemiological aspects of H.pylori infection is
imperative and it would serve to control as well as reduce the con-
sequences and complications related with the infection. Further, it is
fundamental for developing eradication treatment and diminished the
incidences of antibiotic resistance.15 The aim of this study is to identify
the prevalence of H.pylori in patients with gastric carcinoma and their
first-degree relatives, the possible risks of acquisition of infection and
the developing of gastric cancer, in the region of the Stara Zagora,
Bulgaria.

2. Methods

We investigated 31 families with a family member, diagnosed as a
gastric carcinoma patient and their first-degree relatives (total 75
people). The patients were tested for H. pylori stool antigen by “DIA-
QUICK” H. pylori Stool Cassette- a rapid, one step, and visual immune-
chromatographic test for the qualitative detection of H. pylori antigen in
faecal samples. The membrane is coated with monoclonal antibodies
against H. pylori, in the field of the test strip. During testing the sample
reacts with the coloured conjugate previously dried on the strip. By
capillary road the complexes move on the membrane. In the case of a
positive result the specific antibodies present on the membrane are
contacted with the coloured conjugate.

A questionnaire (consisting total 38 questions) for socio-
demographic and lifestyle possible risk factors for acquisition of infec-
tion and for the developing of gastric cancer was completed by 75
people. For statistical analysis were used: Fischer test (Fisher's Exact
Test), Levin test (Levine), post-hoc Bonferroni test (Bonferonni) and
ANOVA (analysis of variance).

3. Results

The mean age of patients with gastric cancer is (69.25 ± 10.526)
and the mean age of their first-degree relatives (44.84 ± 14.25)
(Fig.1). Fisher's test (Fisher's Exact Test) has shown that the presence of
pets (χ2 = 0.376; p = 0.871), eating from common dishes
(χ2 = 2.166; p = 0.725), the use of thermally unprocessed vegetables
(χ2 = 4.333; p = 0.332), consumption of uncooked milk (χ2 = 3.959;
p = 0.399), and smoking (χ2 = 4.172; p = 0.386) did not have a
statistically significance (Table. 1).

The sex of study participants (χ2 = 6.669; p = 0.039; Cramer's
V = 0,301), family history of stomach cancer (χ2 = 56.886;
р = 0.001; Cramer’s V = 0.6), as well as the level of education
(χ2 = 17,374; p = 0.004; Cramer's V = 0,346) and residence in a rural
area during the childhood (χ2 = 6.627; p = 0.036, Cramer's V = 0,3)
have moderate significance in terms of H. pylori- infection and

development of gastric cancer-in patients and their first-degree relatives
(Table.1). The differences can be explained. Outcomes of current study
concord well with the findings of other investigations.10,11 The cancer
patients are mostly elderly and minorities.

4. Discussion

A questionnaire was designed based on the previous studies of our
group16,17and related literature searches; it was mainly contained in-
formation regarding sociodemographic and lifestyle possible risk fac-
tors for acquisition of infection and for the developing of gastric cancer
among the patients.

Foods which are not properly washed or sanitized usually harbour
potential health hazarding compounds like pesticides, chemicals and/or
microorganisms that may lead to life threatening diseases. In our study
may be due to relatively small subjects, effect of uncooked vegetables or
milk did not appear as a significant factors linked with the acquisition
of infection with subsequent development of gastric cancer. Conversely,
a recent meta-analysis including eight epidemiologic studies confirmed
an increased risk of gastric cancer with a western or unhealthy diet/
food, in respect of a prudent/healthy diet such as fruits and vegetables
(OR 1.51; 95% CI 1.21–1.89).18 Similarly, recent reviews suggest that
probiotics, health beneficiary bacteria (which mainly includes Lacto-
bacillus and Bifidobacterium spp.) can combat with H. pylori by either
immunological or non-immunological mechanisms.1,19 Thus, regular
consumption of probiotics containing products in daily diet may help to
cure H. pylori infection. Further, it would help to reduce the risk of H.
pylori infection.

In current investigation, the family history of stomach cancer, sex of
study participants, level of education and childhood living space seen to
be the most significant factors associated with risk of acquiring infec-
tion and gastric cancer (Table 1). In this context, it is worth to mention
that gastric cancer may not be associated hereditary in each case;
however it cannot be excluded that the higher risk for gastric cancer
seen among those with family history of gastric cancer might also be
due to shared environmental factors like iron deficiency or high-salt
diets diet and smoking.20 Such environmental factors may also have a
significant effect during the childhood that can be linked with gastric
cancer. The level of education can be linked with the awareness of
people with importance of cleanliness and hygienic conditions at
household as well as long term health hazards (such as cancer, tu-
berculosis, etc) associated with smoking and drinking alcohol which
can make a huge difference in the living standards. However, it is dif-
ficult to link the relation between acquiring the risk of gastric cancer
with sex.

The standardized incidence of mortality from stomach cancer in
men in Bulgaria is higher than the European average. Estimates for
2012 (http://eco.iarc.fr/EUCAN/) showed the incidence for Bulgaria at
21.4 per 100,000 men; while the average for Europe is 19.5 per 100 000
men, and mortality rates were 17.9 and 14.6 per 100,000 men, re-
spectively. In women the incidence of (10.4 per 100,000) and mortality
(8.0 per 100,000) from stomach cancer in Bulgaria are also higher thanFig. 1. Age distribution of patients.

Table 1
Possible risk factors for H. pylori infection.

Possible risk factors χ2 p

Sex 6.669 0.039
Family history of gastric cancer 56.886 0.001
Level of education 17.374 0.004
Childhood living place 6.627 0.036
Smoking 4.172 0.386
Consumption of uncooked milk 3.959 0.399
Consumption of uncooked vegetables 4.333 0.332
Common eating dishes 2.166 0.725
Animals at home 0.376 0.871
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the European average – 9.3 and 7.0 per 100,000 women, respectively.13

In Bulgaria, the observed overall seropositivity of H. pylori-infection is
more than 89%.21

In 2010, H. pylori eradication therapy for MALT lymphoma and
early gastric cancer after endoscopic resection were approved by the
Japanese health insurance system based on the results of a large-scale
multicentre study (Japan Gast Study Group) in Japan published in
2008. In a systematic review, Shiota and co-workers22 have shown that
H. pylori eradication therapy statistically diminished the prevalence of
clinical gastric cancer by approximately a third, in Japan. Theoretically,
complete eradication of H. pylori infections will prevent approximately
150,000 deaths from gastric cancer over the next 5 years.22

Based on this results of preliminary study of the possible risks of
acquisition of infection and the development of gastric cancer in the
region of the Stara Zagora, Bulgaria, all the first degree relatives of
patients were informed for the higher risk for developing of gastric
cancer and were directed to a gastroenterologist for clinical examina-
tions and treatment of H. pylori- infection. Additionally, current work
will be extended with more gastric cancer patients and their first degree
relatives for more valid and concrete outcomes.

5. Conclusions

The prevalence of H. pylori is still high in the healthy asymptomatic
population (over 80%) in Bulgaria. The standardized incidence of and
mortality from stomach cancer in people in Bulgaria is higher than the
European average. Concern authorities should develop and implement
strategies to improve educational status, basic sanitary facilities, and
socioeconomic status to minimize H. pylori infection. We could re-
commend more active detection and treatment of infected children,
which should result in specific and effective eradication of H. pylori,
reduce the likelihood of transmission of infection and, as a rule, lead to
a reduction in the incidence of gastric cancer in adults.
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