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Abstract With the aim of early diagnosis of stomach cancer, the authors studied the significance of morphological studies
and pathogenic strains of H. pylori in 100 patients with gastric diseases infected with H. pylori and in a control group of 20
individuals. The results of the study showed that a mild degree of gastric mucosal damage by H. pylori in chronic gastritis is
associated with low intensity of inflammatory changes, and the CagA gene can be considered a marker gene indicating the

pathogenicity status of H. pylori.
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1. Introduction

In 2022, 20 million new cancer cases were registered
worldwide, and 9.7 million deaths were recorded. 53.3
million cancer patients survived 5 years after diagnosis
[3,14,16]. Approximately 1 in 5 people will develop cancer
during their lifetime. According to IARC, it is 12 times more
common in underdeveloped and developing countries than in
developed countries [17]. Several factors contribute to the
development of cancer, one of the main factors of which is
Helicobacter pylori (H. pylori). Studies have shown that
aggressive strains of H. pylori are known to cause severe
forms of the disease [1,8,15]. In addition, molecular genetic
factors of a person have been confirmed to play an important
role. Gastric cancer ranks 2nd in the structure of oncological
diseases in our country, with an incidence of 6.8 per 100,000
population (2022). In our country, gastric cancer, regardless
of etiopathogenetic factors, is treated mainly on the basis
of oncological principles, and unlike other types of cancer,
the 5-year survival rate does not exceed 50% even in early
stages [7]. The high aggressiveness, moderate sensitivity
to radiation and chemotherapy indicate the need to focus on
the molecular genetic factors of this disease and develop
personalized treatment methods in the future [9,12]. To date,
gastric cancer and precancerous lesions in our country
have not been sequenced or genotyped for exome, labeled,
expression-based marker genes, marker polymorphisms,
region-specific H. pylori strains, and disease-associated
polymorphisms [2,13]. Therefore, the percentage of patients
diagnosed atan early stage of cancer remains quite low.
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Of course, morphological examinations play a key role in the
early diagnosis of gastric cancer and help to identify
precancerous changes in the gastric mucosa due to H. pylori
infection [5,10]. Numerous literature reviews have shown
that the risk of gastric cancer is higher in patients with
advanced age, gender (more men than women), atrophic
gastritis, intestinal metaplasia, and gastric dysplasia than in
patients with other precancerous diseases (for example, gastric
polyposis), and aggressive strains of H. pylori are involved
as their “conductors” [4,6,11]. This, in turn, requires a
serious and individual approach to precancerous diseases.

The aim of the study is to study the importance of
morphological examinations and pathogenic strains of H.
pylori in the early diagnosis of stomach cancer.

The object of the study was 100 patients with gastric
diseases infected with H. pylori, who underwent molecular
genetic testing and morphological examination of targeted
biopsy samples to identify pathological changes in the gastric
mucosa.

2. Methods of the Study

All patients were divided into three study groups according
to the nosology of the pathological process, and their results
were studied comparatively: 80 patients with chronic
gastritis (CG), and 20 patients with gastric cancer (GC) and a
control group of 20 healthy people.

All patients underwent gastroscopy and a five-point gastric
biopsy. Based on the studied material, a morphological study of
biopsies was carried out to identify preneoplastic changes
(fibrosis, atrophy, intestinal metaplasia (IM), dysplasia) in
patients with gastric diseases infected with H. pylori (Table 1).
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Table 1. Morphological incidence of gastric diseases infected with H. pylori (based on the study of biopsies taken from the gastric mucosa), n=120

Histological signs
Nosology Foveal hyperplasia Fibrosis Atrophy Intestinal metaplasia
abs % abs % abs % abs %
CNAG, n=44 21 47,7 7 15,9 2 45 1 2.2
CAGT, n=36 25 69,4 11 30,5 31 86,1 5 13,8
CG,n=20 16 80 10 50 17 85 9 45
Control group, n=20 6 30 2 10 3 15 2 10
Total n=120 68 56,6 30 25 53 44,2 17 14,2
Explanation: CNAG-chronic non-atrophic gastritis, CAG-chronic atrophic gastritis, GC-stomach cancer.
Table 2. Statistical analysis of the H. pylori ureC gene in gastric diseases
H. pylori UreC positive or negative Statistical difference
Nosological groups Relative risk Odds ratio
n+ % n- % %2 p-value
RR | 95%Cl: | OR | 95%CI:
CNAG, n=44 36 81,8 8 18,2 5,07 0,012 16 | 1,0-27 | 36 | 1,1-120
CAG, n=36 31 91,6 5 8,3 6,6 0,004 20 | 1,043 | 49 | 1,3-194
GC, n=20 17 85 3 15 4,3 0,01 24 | 087-6,7 | 44 | 1,0-244
Total group n=100 84 84 16 16 8,4 0,001 13 | 1018 | 42 | 14121
Control group, n=20 11 55 9 45 - - - - - -
Explanation: CNAG-chronic non-atrophic gastritis, CAG-chronic atrophic gastritis, GC-stomach cancer.
Table 3. Association of the CagA gene with H. pylori-associated gastric diseases
Number Statistical difference
Groups Relative risk Odds ratio
n+ % n- % x2 p-value
RR | 95%CI: OR 95%Cl:
CNAG n=36 26 72,2 10 27,8 4,6 0,015 14 1,0-2,2 4,4 1,0-20,0
CAG, n=33 26 78,8 7 21,2 6,8 0,004 1,7 1,0-2,9 6,1 1,4-30,6
GC, n=19 14 73,7 5 26,3 4,0 0,02 18 1,0-38 4,6 1,0-25,8
Total group n=88 64 72,7 24 27,3 6,0 0,007 1,2 1,0-15 4,6 1,2-19,3
Control group n=11 4 36,3 7 63,6

Explanation: CNAG-chronic non-atrophic gastritis, CAG-chronic atrophic gastritis, GC-stomach cancer.

The table shows that, depending on the nosological form
of gastric diseases infected with H. pylori, the morphological
appearance differs in the variability of gradations. The
results obtained indicate that the intensity of morphological
signs depends on the nosological forms of gastric diseases
infected with H. pylori. In general, gastric diseases infected
with H. pylori were morphologically manifested by atrophy
of the gastric mucosa - 44.2%, fibrosis - 25%, and intestinal
metaplasia of varying degrees - 14.2%. The analysis of
morphological studies, which included qualitative and
quantitative indicators, shows that diseases infected with H.
pylori are characterized by variable changes in the gastric
mucosa. In all studied nosological groups, morphological
changes according to the OLGA system were zero or |
degree: 27.2% and 15.1%, respectively. Intestinal metaplasia
was observed in only 7.3% of cases in all groups according to
the OLGA system. When analyzed using the OLGIM system,
the same morphological changes showed a different rate.
Intestinal metaplasia of stages | and Il was detected in 17.6%
and 10.8% of cases, respectively. The study showed that

irreversible stages Il and IV of intestinal metaplasia were
detected in 11.2% and 5.6% of patients, respectively. CG and
GC were accompanied by varying degrees of activity of the
local inflammatory process. The general interpretation of the
results obtained showed the feasibility of using the above
systems, since it is morphological analysis from the point of
view of detecting atrophy and intestinal metaplasia that can
be the most basic platform for creating a further strategy of
therapeutic measures. Therefore, it is a predictive risk factor
for the development of neoplastic changes, detected in 17.6%
of patients with stage Il and Ill according to the OLGA
system and in 17.7% of patients with stage Il and IV
according to the OLGIM system. If this indicator was not
observed in our studies in CNAG, then in CAG it is very rare
and in GC it has the most accurate indicator.

The ureC (glm) gene of H. pylori bacteria was amplified
using the Real time PCR method in the feces of all 120
people in the study group. In order to determine the pathogenic
status of the identified H. pylori bacteria, PCR amplification
of the EP1'YA motif of the CagA gene was performed.
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Analysis of the obtained PCR results showed that 95
(79.1%) of the 120 people examined had H. pylori ureC gene
amplification, while 25 (20.8%) patients did not have the
ureC gene. The detection rate of H. pylori in all nosological
groups was 1.5 times higher than in the control group (84%
and 55% of cases), and it was confirmed that H. pylori
bacteria are a risk factor for the development of these
diseases (y2=8.4; p=0.001). In a control group of 20 healthy
individuals, 11 (55%) had the ureC gene detected, while 9
(45%) did not (Table 2).

CNAG, CAG Ba GC H. pylori was confirmed to be a
significant risk factor for the development of diseases
(p=0.001).

In order to determine the pathogenic status of H. pylori
and to study its association with the disease, the CagA gene
was obtained and the association between the H. pylori CagA
gene and the development of diseases was studied.

The results showed that the CagA gene was detected in
69 (78.4%) of 84 patients, while it was not detected in
19 (21.5%). Of the 11 control subjects, the CagA gene
was detected in 6 (54.5%) of 11 subjects, while it was not
detected in 5 (45.4%) (see Table 3). Analysis of the CagA
gene by nosological groups showed that the percentage of
detection of the pathogenic CagA gene increased with the
development of the disease. Analysis of the study results
showed that, unlike healthy controls in the control group, the
CagA gene was detected 1.5 times more often in patients
with H. pylori-associated gastric diseases (78.4% / 54.5%,
respectively).

In healthy people, the incidence of ureC gene-positive
patients with no CagA gene was 2.8 times lower than in patients
with nosocomial disease (21.5% versus 45.4%). According
to the data obtained, the CagA gene, which determines the
pathogenicity of H. pylori, had an aggravating effect on the
course of gastric diseases associated with all its forms. The
CagA gene significantly increased the risk of developing
the disease by 2.9-6.2 times. Analysis of the data obtained
indicates the role of the CagA gene as a factor in the
development of severe forms of gastric diseases, which was
confirmed by a 2.9-fold increase in the risk of developing
CABG in patients with a positive CagA gene (y2=8.4;
p=0.002; OR=2.9; 95%CI 1.4-6.5) and a 6.2-fold increase
in the risk of gastric cancer compared to the control group
(x2=8.6; p=0.001).

Of the 88 patients with the H.pylori ureC gene, 19 (21.5%)
did not detect the CagA gene. Perhaps the H. pylori bacteria
present in these patients lack the CagA gene or have strains
that contain motifs other than the A motif (B, C, D, E).
Another hypothesis is that these isolates may have the CagA
gene, but there may be a nucleotide mutation at the primer
binding site. Analysis of the association of the CagA gene
with nosological groups indicates its leading role in the
development of severe forms of the disease. It is clearly seen
that the CagA gene is a risk factor for the development of
severe forms of gastrointestinal diseases. In terms of
diagnostic efficiency (AUC-classifier), the CagA gene
showed an average indicator (61.8-66.8 %), in all diseases.

This means that the CagA gene can be used as a marker gene
in the diagnosis of pathogenic or non-pathogenic strains of H.

pylori.

3. Conclusions

1) In chronic gastritis, the weak level of infection of the
gastric mucosa with H. pylori is associated with a low
intensity of inflammatory changes.

2) The results of the study showed that the CagA gene is
a risk factor for the development of gastrointestinal
diseases and that this gene can be used as a marker
gene for the pathogenic status of H. pylori.
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