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HIGHLIGHTS

e Evidence points to an association
between the H. pylori 0ipA gene and
gastropathies.

e There is a high prevalence of
H. pyloriinfection with a relevant
percentage of ojpA+ strains.

e More severe gastropathies were
observed in those infected with
H. pylori ojpA+ strains.
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ABSTRACT - Background — Helicobacter pyloriis an etiologic agent of gas-

troduodenal diseases. The microorganism, considered a type I carcino-
gen, affects about 50% of the global population. H. pylori virulence fac-
tors are determinant for the clinical outcome of the infection. The outer
inflammatory protein A (0ipA) gene encodes an outer membrane adhesin
and is related to severe gastropathies, such as gastric cancer. Objec-
tive — The aim of this study was to evaluate the association of the oipA
gene with the severity of gastroduodenal diseases in dyspeptic patients
in region Central Brazil. Methods — The polymerase chain reaction (PCR)
was used to determine the presence of H. pylori. Samples positives were
used for molecular screening of the oipA gene. Gastropathies were cat-
egorized as non-severe and severe diseases. Results — Approximately
68% of patients had H. pylori and 36% were infected with H. pylori oipA+
strains. Infection was significantly associated in patients aged over 44
years (P=0.004). However, there was no association between oipA and
patients’ age (P=0.89). Approximately 46% of patients infected with oipA+
strains had some severe illness. Gastric adenocarcinoma was the most
frequent severe gastropathy. The H. pylori oipA genotype was inverse-
ly associated with the severity of gastroduodenal diseases (OR=0.247,
95%CI: 0.0804-0.7149 and P=0.007). Conclusion — The characterization
of possible molecular markers will contribute to personalized medicine,

impacting the prognosis of patients.

Keywords — Bacterial gene; bacterial adhesion; bacterial outer membrane

proteins.
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INTRODUCTION

Helicobacter pylori is a gram-negative, spiral, fla-
gellate and microaerophilic bacterium. This microor-
ganism is cosmopolitan and it is estimated that about
50% of the world population is infected"?. The pre-
valence of H. pylori is associated with socioecono-
mic factors and hygiene conditions. In this context,
higher infection rates are observed in developing
countries®. In Brazil, the prevalence of infection va-
ries from 31.7% to 91%, depending on the socioeco-
nomic conditions of the different regions>.

Infection with H. pylori can lead to the develop-
ment of non-severe gastric diseases, such as duode-
nitis, esophagitis, gastritis, and ulcers, or severe, such
as gastric atrophy, intestinal metaplasia, and adeno-
carcinoma. Because of its role in the pathogenesis of
gastric cancer, the International Agency for Research
on Cancer (IARC) of the World Health Organization
(WHO) classifies this microorganism as a type I car-
cinogen‘®V.

The clinical outcome of the infection depends on
the imbalance of the parasite-host relationship. H.
pylori presents high genetic heterogeneity, and the
different virulence factors are determinants for the
development of severe diseases during the period
of infection of the microorganism. Several virulence
genes, such as oipA, may be associated with the se-
verity of gastropathies>!?,

The oipA gene encodes the outer inflammatory
protein A (0ipA), an outer membrane protein that
plays the role of adhesin. OipA acts on the phos-
phorylation of some signaling pathways that can in-
duce inflammation along with pathways mediated
by the cag pathogenic island (cag-PAD. The expres-
sion of 0ipA can stimulate several pro-inflammatory
agents, mainly IL-8"19, The induction of a more se-
vere inflammatory response, through the activation
of gene transcription, increases the risk for the deve-
lopment of peptic ulcer and gastric cancer™”.

Due to the high prevalence of infection and the
well-established role in the etiology of severe gastro-
duodenal diseases, the characterization of possible
molecular markers is extremely relevant for perso-
nalized medicine, impacting the diagnosis, progno-
sis and treatment of patients. In this sense, the aim
of this study was to evaluate the association of the
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virulence gene oipA of H. pylori with the severity
of gastroduodenal diseases in dyspeptic patients in
central Brazil.

METHODS

Ethical considerations

This study was approved by the Research Ethics
Committee of the Hospital das Clinicas of the Fe-
deral University of Goias (HC/UFG), under protocol
number 2.519.032 (CAAE: 83422017.7.0000.5078)
and by the Research Ethics Committee of the Asso-
ciation de Goias Combating Cancer in Goias (ACCG),
in Goidnia — Goias, opinion no. 2.885.763 (CAAE:
95637418.3.3001.0031). All participants who agreed
to participate in the study signed a Free and Infor-
med Consent Form (FICT).

Population and samples

A total of 156 dyspeptic patients, aged between 18
and 75 years, confirmed by upper digestive endos-
copy, were recruited for this study. Exclusion criteria
were patients who used proton pump inhibitors, his-
tamine-2 receptor blockers, or immunosuppressants/
antibiotics. In addition, patients with active gastroin-
testinal bleeding, pregnant, lactating, or those who
could not undergo endoscopy were excluded. One
patient did not present the signed FICT and was ex-
cluded from this research. A total of 155 patients (117
from HC/UFG and 38 from ACCG) were included in
this study, 47 (30.3%) male and 108 (69.7%) female.
Regarding age, patients were categorized into two
groups: aged 44 years or less and aged over 44 years,
of which 109 (70.3%) were aged over 44 years.

Samples were collected by a gastroenterologist
in accordance with the recommendations of the IV
Brazilian Consensus on H. pylori infection. During
endoscopy, two fragments were obtained from the
antrum and two from the gastric body"”. Tumor
samples collected from patients with gastric cancer
were obtained at the time of gastrectomy™®. Two
samples (one from the antrum and the other from
the gastric body) were sent to the Clinical Pathology
laboratory at HC/UFG for histopathological analysis.
The other two samples were transported under refri-
geration and stored at -20°C at the Nicleo de Estudos
da Helicobacter pylori (NEHP), located at the Federal



University of Goias. These samples were subjected
to molecular analysis, in accordance with previous
studies published by NEHP!%2?,

Histology

Samples obtained from gastric mucosal biopsies
were fixed in 10% buffered formalin and stained with
hematoxylin-eosin and Giemsa. The Sydney System
was used to classify the histopathological parameters®".

DNA extraction from biopsies

For DNA extraction, the protocol provided by the
manufacturer Kit QIAamp DNA Mini Kit® (Qiagen,
Valencia, CA, United States of America or USA) was
used. The quantification and purity analysis of the ge-
nomic DNA was performed using optical density in
a spectrophotometer (NanoDrop® ND-1000 UV-Vis).

Amplification of H. pylori DNA and the oipA
virulence gene

The extracted DNA was used for the molecular
screening of H. pylori infection by amplifying a frag-
ment of the constitutive ribosomal 16S rRNA gene
(hpx) using the polymerase chain reaction (PCR).
The hpx-positive samples were then subjected to
0ipA gene detection.

Gene amplification (16S rRNA and 0ipA) was per-
formed using the Amplitherm® thermocycler. Each
reaction consisted of 0.5 pL of Tag-DNA polymerase
(2.5 units), 5 pL of 10X CoralLoad PCR buffer (QIA-
amp, Qiagen) containing MgCl, (1.5 mM), 2 pL of
dNTP (2.5 mM) and 33.5 pl milliQ water. After mi-
xing, 5 pL of DNA from each sample (50 ng) were
added, totaling a final volume of 50 pL. For each
assay a negative and a positive control were used,
with an H. pylori DNA aliquot kindly given by author
Dr. Lucas Trevizani Rasmussen.

The specific oligonucleotides for each gene, the
amplification conditions and the size of the frag-
ments obtained are described in TABLE 1. PCRs will
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be performed using primers previously described in
the literature®.

PCR products were stained with BlueGreen nu-
cleic acid (Lab Biotechnology®) and subjected to 2%
agarose gel electrophoresis. Visualization was per-
formed under ultraviolet (UV) light using a transillu-
minator.

Diagnosis of gastroduodenal diseases and
severity criteria

Endoscopic and histopathological reports were
used to segregate patients with gastroduodenal le-
sions according to severity. Lesions were categorized
as non-severe (duodenitis, esophagitis, gastritis, and
ulcers) and severe (gastric adenocarcinoma, gastric
atrophy, and intestinal metaplasia)??.

Data analysis

Data were analyzed using SPSS software (Statis-
tical Package for the Social Sciences) version 17.0.
The P-value was calculated using the chi-square and
Fisher’s exact tests, considering P values lower than
0.05 for statistical significance.

RESULTS

DNA extracted from gastric biopsies from 155 pa-
tients was used for molecular screening of H. pylori,
through amplification of the 16S rRNA gene. A total
of 67.7% of patients were positive for H. pylori in-
fection. Positive samples were subjected to ampli-
fication of the 401 bp fragment of the 0ipA virulen-
ce gene. Of the total H. pylori positive samples, the
0ipA+ gene was detected in 36% (25/105), and 64%
(80/105) of the samples were oipA-.

H. pylori infection was more prevalent in patients
over 44 years of age (42.58%). The analysis of age
groups of patients showed a significant association
between infection and age (P=0.004). However, no
association was found between the oipA genotype

TABLE 1. Sequence of primers used for the identification of H. pylori and o0ipA, amplification conditions and fragment size.

Oligonucleotides

Sequence (5’ — 3’)

Amplification conditions

16S hpx1 CTGGAGARACTAAGYCCCTC 94°C, 1 min; 59°C, 1 min; 150

rRNA hpx2 GAGGAATACTCATTGCAAGGCGA 72°C, 1 min (40 cycles)

oinA HPOB38F GTTTTTGATGCATGGGATTT 94°C, 1 min; 56°C, 1 min; 401
P HPO638R GTGCATCTCTTATGGCTTT 72°C, 1 min (35 cycles)

R: GA (purine) and Y: TC (pyrimidine).
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and the age of the patients (P=0.89). In this study,
the presence of the infection was predominant in
females (69.7%), but there was no significant asso-
ciation between the prevalence of the oipA genotype
and the sex of the patients (P=0.95).

According to endoscopic and histopathological
reports, patients infected with H. pylori had 88 clini-
cal outcomes, 53 of which were non-severe and 35
were severe. The most prevalent non-severe gastro-
duodenal lesion was gastritis (32.33%), followed by
esophagitis (5.26%) and duodenitis (1.5%). The most
prevalent severe lesions were AdG (20.3%), gastric
atrophy (3.76%) and metaplasia (2.25%). Regarding
the presence of oipA4, the most prevalent non-severe
disease was gastritis (6.77%), and the most frequent
severe disease was AdG (10.53%), as described in
TABLE 2.

Descriptive analyzes showed that patients infec-
ted with H. pylori with oipA+ strains had 1.77 times
more severe disease than those with non-severe di-
sease. While, patients infected with H. pylori oipA-
the presence of non-severe diseases was 2.31 times
lower than those with severe diseases. However, the
logistic regression model showed a significant inver-
se association between disease severity in patients
infected with H. pylori oipA+, as the estimated odds
ratio was less than 1 (OR: 0.247, CI: 0.080-0.714,
P=0.007) (TABLE 3).

TABLE 2. Relationship between the presence of 0jpA and the
severity of gastroduodenal diseases.

Type Diseases OipA + OipA -
AdG 14 (10.53%) 13 (9.77%)
Severe Gastric atrophy 1(0.75%) 4 (3.01%)
Metaplasia 1(0.75%) 2 (1.50%)
Esophagitis 0 (0%) 7 (5.26%)
Not Duodenitis 0 (0%) 2 (1.50%)
Severe Gastritis 9(6.77%) 34 (25.56%)
Ulcer 0 (0%) 1(0.75%)
Total - 25 (28.40%) 63 (71.60%)

TABLE 3. Association between the presence of 0ipA and the
severity of gastroduodenal diseases.

Diseases oipA+ oipA- OR 95%Cl  P-value
Severe 16 19

0247 S8 0007
Not Severe 9 44 e

OR: Odds ratio. Cl: Confidence interval.
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DISCUSSION

Higher rates of H. pylori infection are reported in
developing countries. In our study, the prevalence
of infection was 67.7%. These data corroborate with
studies conducted in Iran and Peru, where the rates
were 76% and 62.9%%. On the other hand, a lower
prevalence was found in Southeastern Brazil, with a
proportion of 31%“. These differences can be attri-
buted to socioeconomic conditions or to the different
diagnostic methods used in the study.

Females were more affected by H. pylori infec-
tion, despite this, the presence of the oipA gene was
not associated with the sex of the patients. In a study
carried out in Iran with 86 patients, no significant di-
fference was observed in the prevalence of the oipA
genotype between men and women®. The different
prevalence of H. pylori infection between the sexes
can be explained by factors related to lifestyle, such
as smoking and alcohol consumption. These factors
favor the infection and progression of gastric dise-
ases and are more frequently associated with ma-
les??®. Furthermore, the characteristic heterogeneity
of the H. pylori genome may explain the differences
in the detection of the 0ipA gene in both sexes.

In this study, infection by the microorganism
was more prevalent in patients over 44 years of age
(70,3%). The age range of patients in adulthood was
associated with H. pylori infection. A study carried
out in Canada with 934 patients also showed a pre-
dominance of infection in adult patients®. On the
other hand, Tran et al. found no association between
age and H. pylori infection in the Vietnamese popu-
lation®”. In adults, there is a longer time of exposure
of the microorganism throughout life. Furthermore,
the levels of inflammation and ulceration are signi-
ficantly higher in this age group when compared to
children®?. These factors may justify a higher preva-
lence of infection in adulthood.

In our findings, the oipA+ genotype of H. pylori
was not associated with the age of the patients. This
data corroborates the study carried out in Bulgaria,
where the 0ipA gene was not associated with age®?.
Other virulence genes that are more characterized in
H. pylori, such as the cagA gene, were not associa-
ted with any age group of patients. In contrast, the
vacA s1/s2 gene was significantly associated with the



age group of 31 to 40 years in a study on the Chi-
nese population®. Age is a determining risk factor
for the development of gastropathies, as patients are
exposed to a longer period of tissue damage resul-
ting from the virulence of molecular markers of the
microorganism.

The H. pylori oipA gene was detected in 36%
of dyspeptic patients. Relatively low rate compared
to other countries such as Iran, Tunisia, Costa Rica
and China, where the 0ipA gene was detected in
55%, 90.8%, 97% and 100% of samples, respective-
ly?23437 The host’'s immune response and lifestyle,
as well as the genetic polymorphism of H. pylo-
ri strains, may explain the different prevalences of
0ipA in these regions.

H. pylori oipA+ strains are associated with diffe-
rent severe and non-severe gastroduodenal disea-
ses'”. In our research, the most prevalent non-seve-
re gastroduodenal lesion in patients infected with H.
pylori oipA+ strains was gastritis. On the other hand,
the most diagnosed severe lesion in patients with H.
pylori oipA+ strains was gastric adenocarcinoma. A
study carried out in the capital of Iran showed that
the oipA genotype was more common in patients
with gastritis than in patients with gastric cancer®.
In Colombia and the USA the o0ipA gene was sig-
nificantly associated with duodenal ulcer, gastric
cancer, high H. pylori density and severe neutro-
phil infiltration. The combination of these factors
can lead to increased mucosal inflammation, which
represents an important risk factor for the severity
of gastropathies™®-1V,

In the present study, the descriptive analysis re-
vealed that the presence of severe diseases in in-
dividuals infected with H. pylori oipA+ strains was
approximately twice as high as individuals with non-
-severe diseases, that is, patients positive for oipA
tend to develop more severe diseases when compa-
red to to H. pylori oipA- patients. However, the oipA+
gene was inversely associated with the severity of
gastroduodenal lesions. In a study conducted in Ja-
pan, the oipA gene was also associated with an in-
creased risk of gastric cancer?. The functional status
of the oipA gene of H. pylori allows better adhesion
of the bacteria to the gastric epithelium, stimulating
greater production of IL-8 and, consequently, tissue
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damage that favors the development of gastric can-
cer, especially when oipA4 is associated with other
genes, such as vacA and cagA’*. However, a study
in Iran found a strong association of the H. pylori
0ipA genotype for ulcer risk and a significant reverse
association with gastric cancer™,

Clinical outcomes resulting from infection are due
to the association of numerous virulence genes. A
limitation of this study was the isolated analysis of
the 0ipA gene, in addition to the lack of data on the
functional status of this virulence gene. Other studies
should be performed to determine the mechanisms
associated with the development of gastropathies in
patients infected with H. pylori oipA+ strains.

CONCLUSION

The H. pylori oipA genotype is an important pa-
thogenicity marker and has been associated with the
severity of gastroduodenal diseases. In this study,
the prevalence of infection was 67.7%, and the oipA
gene was detected in 36% of the patients. Patient’s
age and sex were not associated with H. pylori oipA+
strains. New studies will make it possible to evaluate
this genotype associated with other virulence factors
of H. pylori and the severity of gastric diseases. The
molecular characterization of circulating strains in
the region will contribute to personalized medicine,
impacting the diagnosis, prognosis, and treatment of
patients.
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lecular de gastropatias severas. Arq gastroenterol. 2024;61:€23110.

RESUMO - Contexto — Helicobacter pylori € um agente etiologico de doencas gastroduodenais. O microrganismo, considerado cance-

rigeno tipo I, afeta cerca de 50% da populacao mundial. Os fatores de viruléncia do H. pylori sao determinantes para o desfecho
clinico da infec¢do. O gene da proteina inflamatoria externa A (oipA) codifica uma adesina da membrana externa e esta relacio-
nado a gastropatias severas, como o cincer gastrico. Objetivo — O objetivo deste estudo foi avaliar a associacdo do gene oipA com
a gravidade das doencas gastroduodenais em pacientes dispépticos na regido Brasil Central. Métodos — A reacdo em cadeia da
polimerase (PCR) foi utilizada para determinar a presenca de H. pylori. Amostras positivas foram utilizadas para triagem molecular
do gene 0ipA. As gastropatias foram categorizadas como doengas ndo severas e severas. Resultados — Aproximadamente 68% dos
pacientes apresentaram H. pylori e 36% estavam infectados com cepas H. pylori oipA+. A infeccio foi significativamente associa-
da em pacientes com idade superior a 44 anos (P=0,004). No entanto, nao houve associacao entre oipA e a idade dos pacientes
(P=0,89). Aproximadamente 46% dos pacientes infectados com cepas oipA+ tiveram alguma doenca severa. O adenocarcinoma
gastrico foi a gastropatia severa mais frequente. O gendtipo oipA de H. pylori foi inversamente associado a gravidade das doencas
gastroduodenais (OR=0,247, 1C95%: 0,0804-0,7149 P=0,007). Conclusdo — A caracterizacio de possiveis marcadores moleculares
contribuird para a medicina personalizada, impactando no prognoéstico dos pacientes.
Palavras-chave — Gene bacteriano; adesdo bacteriana; proteinas da membrana externa bacteriana.
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