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Clinical manifestations and comorbid
conditions in patients with chronic
gastritis according to Helicobacter pylori
CagA and VacA status

Objective — to determine the frequency of clinical manifestations and comorbidities in patients with Helico-
bacter pylori-associated chronic gastritis, depending on the presence of H. pylori cytotoxin-associated gene A
and vacuolating cytotoxin A status.

Materials and methods. This cross-sectional study included 84 patients aged over 18 years with H. pylori-
associated chronic gastritis (CG). Patients were divided into two groups: 50 patients with the cytotoxin-asso-
ciated gene A (CagA) and vacuolating cytotoxin A (VacA) H. pylori strains and 34 patients with CagA~ and
VacA~ H. pylori strains. H. pylori virulent strains (CagA*, VacA™) were detected using the polymerase chain
reaction method. Solid-phase enzyme-linked immunosorbent assay (ELISA) was employed to detect immuno-
globulins (IgA, IgG) against the CagA and VacA antigens of H. pylori. Analysis of medical records was conduct-
ed to assess clinical manifestations and the presence of comorbidities. Comorbid conditions were diagnosed
using electrocardiography, abdominal ultrasound, and when necessary, computed tomography and magnetic
resonance imaging, as well as videocolonoscopy. Statistical analysis was performed using the Stata 11 and Sta-
tistica 6 statistical software packages.

Results. Patients with CagA* and VacA* H. pylori strains were more likely to have epigastric pain (60 % vs. 35.3 %,
p=0.026) and constipation (52% vs. 20.6%, p=0.004) than patients with CagA~ and VacA~ H. pylori strains.
Among the associated comorbid conditions in patients with H. pylori-associated CG, the following were identi-
fied: gastroesophageal reflux disease — 33.3 %, irritable bowel syndrome — 35.7 %, non-alcoholic fatty liver dis-
ease — 23.8%, autoimmune thyroiditis — 9.5 %, arterial hypertension — 10.7 %, and ischemic heart disease —
10.7 %. The irritable bowel syndrome was significantly more prevalent in patients with CagA* and VacA* H. pylo-
ri strains, compared to those without CagA and VacA strains (46 % vs. 20.6 %, p=0.017). Other comorbid condi-
tions occurred at similar frequencies among patients in both groups (p <0.05).

Conclusions. Our study established that H. pylori virulent strains (CagA*, VacA") could influence the clinical
manifestations and associated conditions in patients with CG. Epigastric pain and constipation were more
frequently observed in patients with H. pylori virulent strains (CagA*, VacA*), while the occurrence of irritable
bowel syndrome was more pronounced among the associated conditions. The presence of H. pylori infection
with CagA* and VacA~ strains may be a risk factor for the development of irritable bowel syndrome. Eradication
therapy could be considered as a preventive method for this comorbidity, but further research is needed to
confirm this hypothesis.
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Helicobacter pylori (H. pylori) infection affects
in excess of 50 % of the global populace and
instigates the progression of pathological altera-
tions within the gastric mucosa, thereby assuming
a consequential role in the genesis of chronic gas-
tritis (CG), peptic ulcer disease, gastric adenocarci-
noma, and MALT lymphoma [10]. The correlation
between H. pylori infection and gastroduodenal pa-
thologies has been established, but the impact of the
infection on the entire host organism remains de-
bated. Increasingly, research points to H. pylori in-
fection influencing the onset of numerous extragas-
tric disorders as well as modifying their phenotype.
An association between H. pylori and certain hema-
tological, cardiovascular, dermatological, hepatobi-
liary, pancreatic, and neurodegenerative diseases, as
well as colorectal cancer, has been elucidated [5].
The H. pylori virulence is contingent upon specific
strains, their genotypic composition, and the corre-
lated expression of virulence factors that facilitate
the interaction between the infection and the host.

Certain investigations underscore the role of
H. pylori virulence factors — CagA (cytotoxin-as-
sociated gene A) and VacA (vacuolating cytotoxin
gene A), in the genesis of extragastric disorders, giv-
en their influence on systemic perturbations within
the host organism. These ramifications encompass
chronic immune system stimulation and extend to
the establishment of molecular mimicry between
bacterial and host proteins [10].

Objective — to determine the frequency of clini-
cal manifestations and comorbidities in patients
with Helicobacter pylori-associated chronic gastri-
tis, depending on the presence or non-availability of
H. pylori cytotoxin-associated gene A and vacuolat-
ing cytotoxin A status.

Materials and methods

This cross-sectional study was conducted from
May 2021 to January 2023, involving 84 patients,
aged over 18 years, with H. pylori-associated CG,
who provided informed consent to participate. Pa-
tients were divided into two groups: 50 patients
with the cytotoxin-associated gene A (CagA) and
vacuolating cytotoxin A (VacA) H. pylori strains
(Group 1) and 34 patients with CagA~ and VacA~
H. pylori strains (Group 2).

The study adhered to the Helsinki Declaration’s
requirements and was approved by the Bioethics
Expertise and Research Ethics Commission of the
Bogomolets National Medical University (Protocol
No. 159).

Exclusion criteria for the study encompassed
patients diagnosed with gastric and duodenal ul-
cers, malignant tumors of the stomach, or other
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medical conditions that held the potential to exert
substantial influence on the resultant outcomes of
the investigation. Furthermore, individuals who
had administered antibiotic regimens within the
30-day period antecedent to the study or proton
pump inhibitors within a span of two weeks prior to
their scheduled visit were not considered eligible
for participation.

The diagnosis of CG was established through
esophagogastroduodenoscopy with proximal jejunos-
copy, using chromoendoscopy aided by the Olympus
Evis Exera III system with high resolution, narrow-
band imaging, chromoendoscopy, and up to x115
magnification for subsequent morphological exami-
nation of gastric and duodenal biopsy specimens.

The assessment of H. pylori virulence factors was
executed utilizing the polymerase chain reaction
(PCR) technique, employing paraffin-embedded
gastric biopsy specimens as the biological source.
DNA extraction from the biopsy samples was
achieved by utilizing the QIAamp DNA FFPE Tis-
sue Kit (QIAGEN). Subsequent to the DNA isola-
tion procedure, targeted amplification of specific
segments within the CagA and VacA genes was un-
dertaken. The PCR amplification was performed
employing the CFX thermal cycler (BioRad).

Detection of serum IgA, IgG antibodies to CagA
and VacA was carried out by solid-phase enzyme-
linked immunoabsorbent assay (ELISA). A Sunrise
photometric reader (Tecan, Austria), an Elx50 au-
tomatic washer (BioTeck, USA), and incubator-
shakers were used.

In addition to endoscopic and histological ex-
aminations, patients’ complaints and their dynamics
throughout the treatment process were analyzed.
Detailed medical history, including the course of the
disease and personal history, as well as family medi-
cal history, was examined. Objective assessments
were performed through clinical examinations, and
medical documentation was thoroughly reviewed.
For all participants in the study, an analysis of medi-
cal records was carried out to evaluate the presence
of concomitant disease. For diagnosing concomitant
conditions, electrocardiography, ultrasonographic
examination of abdominal organs, and when neces-
sary, computed tomography and magnetic resonance
imaging were employed. Video colonoscopy was also
utilized as part of the diagnostic process.

Stata 11 and Statistica 6 software packages were
used for statistical analysis. The normality of data
distribution was assessed with the Shapiro-Wilk
test. Continuous data were presented as mean and
standard deviation (M =£SD), proportions were
reported as number of cases and frequency. Mann-
Whitney U test was used to compare the means
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of 2 non-normal, continuous data. The frequency
characteristics in two independent groups were
compared by the chi-square (%?) test. In cases with
a small number of patients in subgroups of certain
clinical parameters (5 or fewer), the significance of
between-group differences in frequency character-
istics was evaluated using Fisher’s exact test. A p-
value <0.05 was considered statistically significant.

Table 1. Clinical and anamnestic characteristics
among patients

Characteristic ?Ifzus%; ?rf(:g)ﬁ
Age, years 48.4+6.7  458+6.4
Females/males 28/22 19/15
BMI, kg/m? 248+25  244+21
Duration, months 483+103 4951105

Note. The difference is not statistically significant
for all indicators (p>0.05).

Table 2. Frequency of Clinical Symptoms
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Results

Clinical and anamnestic characteristics of the pa-
tients are presented in Table 1. The examined groups
did not differ in terms of age, gender distribution,
body mass index, and mean duration of symptoms.

During the clinical examination of patients in both
groups, diverse clinical manifestations were identi-
fied. Table 2 demonstrates data on the frequency of
clinical symptoms in patients with CG depending on
the H. pylori virulence factors status. Patients with
CagA™ and VacA™ H. pylori strains were more likely
to have epigastric pain and constipation than pa-
tients with CagA~ and VacA~ H. pylori strains (60 %
vs. 35.3%, p=0.026 and 52 % vs. 20.6 %, p=0,004).
No statistical difference was observed between other
symptoms in two groups (p >0.05).

Comorbidities were identified in both groups of
patients. Overall, among patients with H. pylori-
associated CG, the following conditions were ob-
served: gastroesophageal reflux disease (GERD) in
33.3%, irritable bowel syndrome (IBS) in 35.7 %,
non-alcoholic fatty liver disease (NAFLD) in 23.8 %,
autoimmune thyroiditis (AIT) in 9.5 %, arterial hy-
pertension (AH) in 10.7 %, and ischemic heart dis-
ease (IHD) in 10.7 %. Table 3 shows data on the fre-
quency of comorbid conditions in patients with CG
depending on the H. pylori virulence factors status.

Symptoms Group 1 Group 2 Patients with CagA* and VacA* H. pylori strains
(n=50) (n=34) S SR
significantly more often exhibited irritable bowel
Epigastric pain 30(60%)  12(353%)* syndrome (46 % compared to 20.6 %, p=0.017).
} . . Comorbidities such as GERD, NAFLD, AIT, AH,
Postprandial fullness 18(36%) 126353%) and THD were detected in patients of both groups
Early satiety 13(26%)  12(353%)  with comparable frequencies (p <0.05).
Epigastric burning 23 (46 %) 12 (35.3%) Discussion
Epigastric heaviness 23(46%)  14(41.2%) Our study revealed that the majority of pa-
tients with H. pylori-associated CG and CagA* and
Heartburn 18(36%)  12(353%)  VacA* status was statistically more likely to have
Nausea 12 (24 %) 12 (35.3%)
Belching 17(34%) 15 (44.1%)
Table 3. F f biditi
Bitterness in the mouth 7(14%) 7(20.6 %) >-Frequency of comorbidities
C biditi Group 1 Group 2
Flatulence 15(30%)  12(35.3%) omorbidities (n=50) (n=34)
Bloating 19(38%) 14(41.2%) GERD 16 (32%)  12(35.3%)
Rumbling 19(38%)  9(265%)  IBS 23(46%)  7(20.6%)*
Pain in other abdominal areas 14 (28 %) 10(29.4%)  NAFLD 12(24%)  8(23.5%)
Constipation 26 (52 %) 7(20.6%)** AIT 5(10%) 3(8.8%)
Diarrhea 510%)  5(147%)  AH 5(10%)  4(11.8%)
No complaints 5(10%) 4(11.8%) IHD 5(10%) 4 (11.8%)

Note. The difference is statistically significant: * p<0.05; ™ p<0.01.
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complaints of epigastric pain and constipation, and
among comorbidities, irritable bowel syndrome was
prevalent. C. Wang et al. supports the notion that
H. pylori infection is associated with an increased
risk of IBS, and its eradication improves clinical
manifestations [12]. Z. Wang et al. demonstrated
that patients with IBS more often had H. pylori
CagA* status [13]. Other researchers have also
found that patients with H. pylori infection have
an increased risk of IBS, and bacterial eradication
may reduce the risk of developing this syndrome [4,
6]. Through its virulence factors, H. pylori increases
the activation of mast cells and immune activity in
the gastrointestinal tract (GIT), which may cor-
relate with symptoms of visceral hypersensitivity
[1].]. Yakoob et al. demonstrated that patients with
IBS and diarrhea more frequently exhibit H. pylori
infection with virulent CagA™* strains [14]. Con-
versely, Q. X. Ng et al. meta-analysis contradicted
the association between H. pylori and irritable bow-
el syndrome [8]. This issue requires further meticu-
lous research with larger sample sizes and assess-
ments following H. pylori eradication therapy. A lot
of studies suggest that H. pylori strains containing
the CagA protein are associated with extragastric
conditions such as atherosclerosis, metabolic syn-
drome, and Behget’s disease, but it remains un-
certain whether the CagA protein can impact the
lower gastrointestinal tract [10]. Some researchers
have demonstrated that H. pylori infection can ini-
tiate inflammation in the lower parts of the gastro-
intestinal tract and play a role in the development
of colorectal cancer. However, at the same time, it
possesses protective properties for patients with in-
flammatory bowel diseases [11]. H. Zhang conduct-
ed experimental research on mice with colitis and
found that H. pylori gastric colonization reduces
intestinal inflammation and influences the immune
homeostasis of the colon [16].

In recent years, several comprehensive reviews
have been published, which prove that H. pylori
infection affects the occurrence of numerous der-
matological, neurological, ophthalmological, hema-
tological, cardiovascular, allergic, metabolic, and
hepatobiliary diseases. Most of these diseases have
multifactorial pathogenesis, and H. pylori infection
may play a role in their development. Indeed, meta-
analyses have revealed that H. pylori infection in-
creases the risk of NAFLD in middle-aged patients
[7]. S. Yang et al. demonstrated a direct association
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between atherosclerosis and H. pylori infection, and
they further hypothesized that prevention and erad-
ication of H. pylori CagA™ strains could reduce the
frequency of atherosclerosis and its related events
[15]. N. Figura et al. demonstrated that H. pylori in-
fection with CagA* strains is linked to an increased
risk of thyrotoxicosis and autoimmune thyroiditis,
likely through the activation of systemic inflamma-
tion and molecular mimicry [3]. The role of H. py-
lori infection in the development of GERD remains
controversial [9]. T. Zhao et al. concluded that
H. pylori eradication reduces esophageal peristalsis,
increases exposure to esophageal acid, and exacer-
bates GERD symptoms, suggesting a potentially
protective effect of H. pylori infection for GERD
patients [17]. A meta-analysis by Y. Fang et al. con-
firmed that H. pylori is a significant risk factor for
hypertension. Patients infected with H. pylori had
a 13.4% higher risk of hypertension compared to
non-infected individuals [2]. In our study, we did
not find a significant difference between the men-
tioned comorbidities and the presence of H. pylori
virulence factors (CagA*, VacA").

There has been a growing body of research focus-
ing on the extragastric effects of H. pylori and its
virulence factors. However, many studies are lim-
ited by sample size, unclear understanding of the
underlying mechanisms, and constraints in H. pylo-
71 detection methods. Therefore, further investiga-
tions are necessary to better understand the role of
H. pylori infection and its strains in developing new
preventive and therapeutic approaches.

Our study has been limited by the small sample
size, impossibility to examine other genes of the Cag
virulence island, and insufficient research of the
eradication therapy effects on the associated condi-
tions progression. Also, the patients’ socioeconomic
status was not regarded.

Conclusions

H. pylori CagA™ and VacA" status is an important
factor that may affect the clinical manifestation and
comorbidities of H. pylori-associated CG. Patients
with H. pylori CagA* and VacA* status exhibit
a higher prevalence of clinical symptoms, particu-
larly epigastric pain and constipation, compared to
patients without virulent strains (CagA~, VacA~).
The irritable bowel syndrome was significantly
more common in patients with CagA* and VacA*
H. pylori strains.
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! HanjoHanpHUiT MeauaHu yHiBepcureT iMeHi O. O. Boromonnbirst, Kuis
2 VuiBepcanbpHa KiiHika «O6epir», Kuis
3 KHIT «KUIBCbKUM MiCBKHH KOHCYJIBTATUBHO-/IIaTHOCTUYHUN [IEHTP»

Ki1iniyHi BUABH T4 KOMOPOiHI CTAHU Y ITAIi€HTIB
i3 xponiyHuM Helicobacter pylori-aconifioBaHuM
IrACTPUTOM Ta BUCOKOTOKCUT'C€HHUMU

mrramamu CagA ta VacA

Mera — BU3HAYNTH YACTOTY KJIiIHIYHUX BHABIB T4 CYITyTHIX 3aXBOPIOBAHb Y MALII€HTIB i3 XpoHiunum Helicobacter
Dpylori-acOLiHIOBAHUM I'ACTPHUTOM 3aJIEXKHO Bif] HAABHOCTI YU Bi/ICYTHOCTi BHCOKOTOKCUT'€HHUX MITaMiB H. pylori
(umroTOKCHH A-aconiriopaHoro (CagA) Ta BaKyOsIi3yBaJIbHOI'O IIUTOTOKCHUH A-aCOLIIMOBAHOTO (VACA)).

Marepianu Ta MEeTOmH. [I0 KPOC-CEKLIMHOTO AOCH/DKEHHS Oy/lIO 3Iy4eHO 84 MAIli€eHTiB BIKOM IOHAJ,
18 pokiB i3 xponiunum racrpurom (XI), acouirioBanum 3 H. pylori. ITanjieHTiB pO3NOAIMIIN HA [Bi IPYIIU:
50 0cCi6 i3 BUCOKOTOKCUT€HHUMU mtamaMmu H. pylori (CagA*, VacA™) Ta 34 6€3 BUCOKOTOKCUTEHHUX IITAMIB.
Bucokorokcurenni mramu H. pylori (CagA”*, VacA*) BUABISIM METOAOM IOJIMEPA3HOI JIAHIIIOTOBOI PEAKIII],
imyHorno6yninu (IgA, IgG) no antureHis 6inkiB CagA i VacA 6akrepii H. pylori — 3a JOITOMOT'OIO TBEPAO(PA3ZHO-

14

Ne5 (133) « 2023 # CYYACHATACTPOEHTEPOJIOILA



ORIGINAL RESEARCH OPUITHAJIbHI JOC/IIZKEHHA

I'o iMyHO(PEPMEHTHOI'O aHANi3y. ITpOBOAMIN AHAII3 MEAUYHOL JOKYMEHTALT U1 OLIIHKYU KIIHIYHUX BUABIB T4
BU3HAYEHHsI CYIIyTHbOI HATOJIONL /I JiarHOCTUKH CYITyTHIX 3aXBOPIOBAHb BUKOPHCTOBYBA/IM €JICKTPOKAPIIO-
rpadilo, yJIBrpasByKoBe JOC//DKEHHA OPraHiB Y€PEBHOL TIOPOKHMUHH, 34 ITIOTPEOU — KOMITIOTEPHY Td MATHITHO-
PE30HAHCHY TOMOTPadilo, BiIEOKOIIOHOCKOMIIO. CTATUCTHYHY O6POOKY IIPOBOAWIN 3 BUKOPHUCTAHHAM ITAKETiB
CTATUCTHUYHUX ITporpam Stata 11 ta Statistica 6.

PesyabraTH. Y mailieHTis 3i mrramamu H. pylori CagA i VacA gacTillie peeCcTpyBaan CKapru Ha €MiracTpaaIbHUM
6116 (v 60,0 T2 35,3 %, p=0,026) Ta 3anopu (v 52,0 i 20,6 %, p=0,004). I3 CyIyTHIX 3aXBOPIOBaHb YV MAIIEHTIB i3
H. pylori-aconirioBaHuM XI' BUABJIEHO TACTPOE30(areanbHy pedIokCHy XBOPoOy (33,3 %), CUHAPOM NOAPa3-
HEHOT'O KHIIEYHUKA (35,7 %), HEAIKOTOJIbHY *KUPOBY XBOPOOY NediHKU (23,8 %), aBTOIMyHHHUH THPEOITUT
(9,5 %), aprepianbHy rineprensito (10,7 %), imeMiuHy XBOpooy cepiis (10,7 %). CHHAPOM NOAPA3HEHOTO KUIIIEY-
HHKA CTATUCTUYHO 3HAYYINO YACTillIE JiarHOCTYBAIM B HAIi€HTIB 3i mrramaMu H. pylori CagA Ta VacA IOPiBHAHO
3 0co6amu 6¢€3 1ux mrramis (y 46,0 i 20,6 %, p=0,017). IHii KOMOPGiIHI CTAHU TPATUBUIACS 3 OTHAKOBOIO YaCTO-
TOIO y Mali€HTIB 060X rpyn (p <0,05).

BHCHOBKH. YCTAaHOBJIEHO, 1110 BUCOKOTOKCUT€HHI mITamu H. pylori (CagA*, VacA*) MOXYTb BIUIMBATHU HA KIiH{Y-
Hi BUABU Ta CYITyTHi 3aXBOPIOBAHHA y ITALI€HTIB i3 XI. Bilb B €MiracTpii Ta 3aI10py 4acTillle peecTPyBaId B I1aLli-
€HTiB 3i mrramamu H. pylori CagA i VacA, a i3 CylyTHIX 3aXBOPIOBAHb Y HUX YACTIIIE BUABJIUIN CUHPOM MOAPA3-
HEHOTI'O KUIIeYHUKA. HasgsHicTb mrraMis H. pylori CagA Ta VacA MoOxXe 6yTH YUHHUKOM PHU3HUKY BUHHUKHEHHS
CUHPOMY IOJIPA3HEHOTI'O KUIIEYHUKA. EpasiKariifina Teparisa Moxxe 6yTH METOJJOM NPOMPUTAKTHUKH L€l KOMOP-
OiTHOCTI, aJ1€ YIS MiATBEP/IPKEHHS TIIOTE3U CJIiJ] HIPOBECTU JJOAATKOBI TOCIIPKECHHSL.

Kmro4oBi ciioBa: Helicobacter pylori, (pakTOpH BipyJIEHTHOCTI, XPOHIYHUIT I'ACTPUT, CHHAPOM ITOAPA3HEHOTO
KHIIICYHUKA, KOMOPOi/THICTB.
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