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. ABSTRACT

Background and Aim: Bacterial infections can stimulate immune responses, directly or indirectly, mainly by

Article info: interacting with inflammatory and immune pathways, which negatively affect cardiovascular risk factors. The
Received: 29 May 2022 seveﬁty gf Helicobacter pylori infeptign can be an essential determinant of its atherogenic potepﬁal. Carotid intimg—

: media thickness (CIMT) is a quantitative ultrasound-based parameter that may predict a subclinical atherosclerotic
Accepted: 25 Jun 2022 : disease in an individual. Considering the previous studies and lack of accurate known etiology for atherosclerosis
Publish: 01 Jul 2022 and the high prevalence of this infection in growing communities, particularly in Iran, this study was conducted to

investigate the relationship between H. pylori infection and CIMT. We compared IMT in infected and non-infected
patients with H. pylori in the present study.

Materials and Methods: This descriptive study was performed on 68 patients undergoing endoscopy in the
gastrointestinal ward of Ali Ibn Abi Talib Hospital in Rafsanjan City, Iran, from 2020 to 2021. The sampling
method was convenience sampling. After selecting eligible patients, a biopsy specimen was taken from the antrum
and gastric mucosa during endoscopy. Based on the rapid urease test results, patients were divided into two equal
groups (n=34) infected and non-infected with H. pylori. Patients’ demographic information and serum C-reactive
protein (CPR) level were extracted from the patients’ files and entered into a pre-designed checklist. Then, the
CIMT was measured by a radiologist using a GE Voluson E6 color Doppler ultrasound machine. Data were
collected and analyzed in SPSS software, version 22. A significance level of 5% was considered.

Results: In infected and non-infected patients with H. pylori, no significant difference was observed between
the mean age (P=0.215), body mass index (P=0.074), gender (P=1), smoking (P=0.779) and family history
(P=0.801). However, the mean level of CPR (P=0.007) and CIMT (P=0.023) in patients infected with H. pylori

Keywords: : were significantly different from those not infected with H. pylori and patients infected with H. pylori showed
Atherosclerosis, . significantly higher values of CRP and CIMT.

Hellc?b acter‘py lori, . : Conclusion: The results of this study showed that patients infected with H. pylori are more prone to increased
Carotid arteries, Carotid CIMT than non-infected individuals with H. pylori, which may be associated with increased CRP as an
intima-media thickness :  inflammatory marker in the inflammatory pathway.
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1. Introduction

ardiovascular disease (CVD) is one of the
main causes of disability and premature
death [1-3]. It is predicted that by 2030,
about 23.6 million people will die from
CVD annually [4]. Atherosclerosis in Iran
is a common disease with high morbid-
ity and mortality [5]. Various risk fac-
tors, such as high blood pressure, increased lipid levels,
physical inactivity, diabetes, and stressful conditions are
associated with CVD [6]. Also, certain microorganisms,
such as human immunodeficiency virus, herpes simplex,
cytomegalovirus, Epstein-Barr virus, chlamydia pneu-
monia, and Helicobacter pylori play a role as risk and
infectious factors in causing heart diseases, which may
play the main role as risk and infectious factors in the
heart diseases [7-10]. Bacterial infections can mainly
interact with inflammatory and immune pathways, di-
rectly (through endothelial dysfunction with circulating
endotoxins, the proliferation of smooth muscle cells and
causing local inflammation and activation of the innate
immune response) or indirectly (through induction of
immune responses, pro-inflammatory, excessive and
atherogenic coagulation responses, oxidation of low-
density lipoprotein, and induction of malabsorption of
vitamin nutrients and metabolic disorders), contribute to
the occurrence of CVD [5, 11-13].

H. pylori is a gram-negative, unipolar, and microaero-
philic bacterium with high mobility [14, 15]. H. pylori
produce oxidase, catalase, and urease enzymes. By neu-
tralizing the acidity in the mucus around the bacteria,
urease creates a protective environment for the bacteria
and makes the bacteria survive in the acidic environment
of the stomach [16]. H. pylori are associated with many
diseases due to its genetic diversity and the production
of a wide range of toxins and many pathogenic factors
(mainly including the production of the cytotoxin gene
Cag A and the vacuolating cytotoxin gene Vac A). About
50% of H. pylori strains produce Cag A, which is spe-
cifically related to heart diseases. These toxic substances
produced by H. pylori cause inflammation of host cells
and strong cell damage, and by stimulating the rate of
host immune factors, such as interleukins (ILs-8; IL-1,
IL-2, IL-6, IL, and IL-12), Interferon-gamma, tumor ne-
crosis factor, T and B lymphocytes, and phagocytic cells
increase the chance of CVD [15, 17, 18].

In the studies of coronary and carotid artery walls us-
ing histopathological evaluations and polymerase chain
reaction (PCR), very strong evidence has been shown
to confirm the initial data provided by seroepidemio-
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logical studies, the relationship between H. pylori infec-
tion and atherosclerosis [19-21]. Carotid intima-media
thickness (CIMT) is a quantitative ultrasound-based
parameter that can estimate atherosclerotic disease in
a person with the total thickness of two internal layers
in the carotid artery (intima and media layers). Normal
values for adults are between 650 and 900 pum, with an
increase of 0 to 40 wm per year [22, 23]. Nowadays, a
lot of attention has been paid to the thickness of the ca-
rotid artery as a marker of atherosclerotic diseases and an
evaluation of the effectiveness of atherosclerosis treat-
ment [24]. Non-invasive examination techniques, such
as Mode-B ultrasonography can directly assess CIMT,
which corresponds to histological intima-media thick-
ness (IMT) [25, 26]. The amount of increase in IMT in
different studies in normal people is 0.01 mm per year
and in known heart patients is 0.03-0.06 mm per year
[27], so the increase in IMT can be used as a marker
of considered generalized atherosclerosis, which associ-
ates with coronary atherosclerosis [27, 28]. On the other
hand, IMT is related to the risk factors of coronary artery
disease, such as age, smoking, high blood pressure, and
low-density lipoprotein-cholesterol (LDL-C), and these
studies consider the value of IMT as a marker of high
atherosclerosis [29-31].

Despite the studies conducted, the exact cause of ath-
erosclerosis has not yet been determined. This study,
considering the high prevalence of this infection in de-
veloping societies, especially in Iran, was designed and
conducted to investigate the infectious agent of H. pylori
on the CIMT in infected and non-infected patients to H.
pylori referred to the gastroenterology department of Ali
Ibn Abi Talib (AS) Hospital in Rafsanjan City, Iran, in
2019-2020.

2. Materials and Methods

This study was descriptive and was conducted among
the patients who were referred to the gastroenterology
department of Ali Ibn Abi Talib Hospital in Rafsanjan
City in 2020-2021. The sampling method in the present
study was convenience sampling. All the information
obtained in this study along with demographic charac-
teristics (age, sex, body mass index (BMI), smoking and
family history, and atherosclerosis risk factors) were col-
lected in a pre-designed checklist that includes all vari-
ables and finally provided to the statistical consultant.
Using the data from Akbas et al.’s study, the sample size
was estimated to be 30 people in each group. Consid-
ering the possibility of dropping 10%, the final sample
volume was calculated as 34 people in each group and
68 people in total [32].
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After approving the project and obtaining the code of
ethics from the research committee of Rafsanjan Uni-
versity of Medical Sciences, the researcher started sam-
pling. Informed consent was obtained from all study par-
ticipants. Patients who were referred to Ali Ibn Abi Talib
(AS) Hospital in the second half of 2020 with complaints
of dyspepsia, based on the study inclusion criteria, in-
cluded informed consent to participate in the study, age
between 45 and 65 years, not taking any anti-H. pylori
drugs and the presence of an indication for endoscopy
in the patient, and the exclusion criteria included lack
of consent to participate in the study, younger than 45
years and older than 65 years, suffering from chronic
kidney and rheumatological diseases and suffering from
coronary heart disease, high blood pressure, high blood
lipids, and diabetes.

After selecting the eligible patients, 68 patients under-
went an endoscopy and during the endoscopy, a biopsy
sample was taken from the enteric mucosa and a biopsy
sample was taken from the stomach (to increase the ac-
curacy of the test, two biopsy samples were taken). Then,
the samples were dropped in a rapid urease test solution.
Based on the color change of the solution, the positive or
negative H. pylori infection was determined. The change
in the color of the solution from yellow to pink or red due
to the conversion of urea to ammonia and CO, was in the
presence of H. pylori infection, and the test was consid-
ered positive, and the lack of color change in the solution
was a sign that the test was negative in terms of infec-
tion. This method had 90% to 95% sensitivity and 95%
to 100% specificity to detect H. pylori infection [33].
Based on the results of the rapid urease test, the patients
were divided into two equal groups (34 people) infected
and non-infected with H. pylori. Next, the demographic
information of the patients, including age, sex, weight,
smoking, family history of atherosclerosis risk factors,
and serum CRP level was extracted from the patient file
and entered into the pre-designed checklist.

After collecting the above information of the patients
by a radiologist who was not aware of the clinical find-
ings of the patients, with the help of a GE model E6 color
doppler ultrasound machine with 11 MHz linear prop
with high resolution in the patient’s lying position and in
the location of the right and left common CIMT one cen-
timeter proximal to the common carotid bifurcation, and
then with one mm intervals, 3 other measurements com-
mon CIMT were made on each side in the longitudinal
section. The average of 8 measurements (4 on each side)
was chosen as the patient’s IMT [33, 34]. IMT greater
than 0.8 was considered increased [35].
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The choice of the common carotid artery in this study
was based on the reasons that the carotid artery was one
of the largest arteries that were located near the surface of
the body and were easy to access. Also, its proximity to
the heart and being on the blood supply path to the brain
added to its importance. The measurement of the thick-
ness of the intima layer of the carotid artery could be done
easily due to the directness of its path in the neck [36].

Statistical analysis

After collecting the data, they were analyzed in SPSS
software, version 22. To compare the average of quali-
tative demographic variables, independent t tests were
used if the assumption of normality was established, and
their non-parametric equivalent was used if the assump-
tion of normality was not established. Multiple linear
regressions were used to investigate the effect of differ-
ent factors on CIMT. In all the tests, a significance level
equal to 5% was considered.

3. Results

In this study, 68 patients underwent endoscopy in terms
of CIMT in infected and non-infected patients to H. py-
lori referred to the gastroenterology department of Ali
Ibn Abitalib Rafsanjan Hospital in 2020-2021 in two
groups of 34 people.

As shown in Table 1, based on the chi-square statisti-
cal test, no significant difference was observed between
patients’ gender (P=1), smoking (P=0.779), and family
history (P=0.801) in two groups of infected and non-
infected patients to H. pylori.

As shown in Table 2, based on the independent t test,
no significant difference was observed between the age
of patients (P=0.215), and BMI (P=0.074), but a signifi-
cant difference was observed in CRP level (P=0.007)
and IMT of patients (P=0.023) in two groups of pa-
tients infected and not infected with H. pylori so that the
amount of CRP and IMT was higher in patients infected
with H. pylori.

4. Discussion

The results of this study showed that in infected and
non-infected patients of H. pylori, the mean age and
BMI, as well as the number of patients in terms of gen-
der, smoking, and family history, were not significantly
different, but the mean CRP and CIMT in infected pa-
tients to H. pylori were significantly different compared
to patients not infected with H. pylori so that the mean
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Table 1. Comparison of the frequency of subjects studied in two groups of infected and non-infected patients to H. pylori ac-

cording to gender, smoking, and family history

No. (%)
Variables P
With H. pylori (n=34) Without H. pylori (n=34)
Male 14(50) 14(40)
Gender 1
Female 20(50) 20(50)
Yes 8(1.47) 9(9.52)
Smoking 0.779
No 26(51) 25(49)
Yes 22(2.51) 21(8.48)
Family history 0.801
No 12(48) 13(52)

CRP and IMT of the carotid artery in patients infected
with H. pylori were significantly higher than the mean in
patients not infected with H. pylori.

In a study conducted by Ojima et al. on 3128 male
participants in Japan, the results showed that high IMT
(>0.9 mm) and the presence of atherosclerosis (PS>1.1
mm) were independently associated with hypertension.
In addition, advanced atherosclerosis (PS>5.1 mm) was
significantly associated with high blood pressure, log hs-
CRP, and smoking. In addition, hs-CRP was associated
with advanced atherosclerosis but not significantly with
the presence of atherosclerosis [37]. This study was con-
sistent with the present study, which showed an increase
in CRP and IMT in patients infected with H. pylori com-
pared to patients not infected with H. pylori, although
no significant relationship was observed with smoking
[37]. Also, in the study of Rizzo et al., on 150 patients
with carotid atherosclerosis, it was shown that increased
CRP levels were significantly associated with ischemic
stroke, acute myocardial infarction, and cerebrovascular
or cardiovascular death. Most cardiovascular risk fac-
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tors (e.g. older age, hypertension, diabetes, and dyslipid-
emia) were significantly associated with cardiovascular
and cerebrovascular events. But, in the logistic regres-
sion analysis, among all the baseline variables, only high
CRP levels showed a predictive role [38]. The results of
these studies were consistent with the results of the pres-
ent study on increasing CRP levels in patients infected
with H. pylori.

CRP index, as an innate immune pattern recognition
molecule or a sensitive inflammatory marker, can acti-
vate endothelial cells to express adhesion molecules, in-
duce monocytes to release cytokines, and stimulate the
complement cascade, which directly leads to the inflam-
matory state of atherosclerosis and plays a crucial role
in the pathophysiology of plaque development in people
suffering from coronary heart disease. In addition, sev-
eral studies have shown that CRP is an independent and
novel atherosclerotic marker of risk assessment for coro-
nary heart disease. Therefore, high levels of CRP may
identify individuals who are capable of creating a sig-
nificant inflammatory response to pathogens and other

Table 2. Comparison of Mean and SD of studied subjects in two groups of infected and non-infected patients to H. pylori ac-

cording to age and body mass index

MeantSD
Variables .
Without H. pylori (n=34) With H. pylori (n=34)

Age (y) 6.00£50.88 6.57+ 48 .97 0.215
BMI (Kg/m?) 3.41+25.47 4.80+27.30 0.074
CRP (1U/ml) 0.26+0.17 1.81+1.08 0.007

IMT (mm) 0.14+0.50 0.10+0.58 0.023

Abbreviations: BMI: body mass index; CRP: C-reactive protein; IMT: intima-media thickness
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stressors. This capacity has complex genetic control and
has recently been shown to increase the risk of athero-
sclerosis [39].

Khademi et al. showed a significant relationship between
H. pylori, Chlamydia pneumonia, and Mycoplasma pneu-
monia infections and CVD in Iran. Their findings confirm
the potential role of bacterial infections as predisposing fac-
tors for CVD [40]. In the study of Karadag et al., a very
strong relationship was shown between the severity of the
infection and the increase in the thickness of the carotid ar-
tery, which suggested the ability of H. pylori infection as
an independent risk factor for cardiovascular diseases [33].
Also, in a study conducted by Mete et al. on 103 patients
with H. pylori infection and 31 healthy individuals, the
results showed a significant difference in the CIMT in the
patient group compared to the healthy group, and in their
study, infection with H. pylori was proposed as a vital risk
factor in developing atherosclerotic diseases [41]. In a study
conducted by Chen et al. on 573 patients, it was shown that
a statistically significant relationship was observed between
the increase in CIMT and H. pylori infection [42]. Also,
in the research of Mirzababai et al., to investigate the re-
lationship between H. pylori infection and coronary artery
disease in 582 patients, the average serum level of anti-H.
pylori antibody in the two groups showed a significant dif-
ference. Finally, they concluded that H. pylori infection is
probably associated with CAD [43], which is consistent
with the results of the present study.

In Feng et al.’s research, no relationship was observed
between H. pylori infection and increased carotid artery
thickness. Also, higher CRP level was not associated
with H. pylori infection. They attributed this non-sig-
nificance to the H. pylori strain, which requires further
research [44]. In the research of Altintas et al. on 123
patients undergoing esophagogastroendoscopy, no sig-
nificant difference was observed between the CIMT in
the two study groups [45]. Also, in Markus et al.’s re-
search in 2002, to investigate H. pylori infection and
CIMT on 983 patients, no significant relationship was
observed between H. pylori infection and the increase in
CIMT, and H. pylori infection could not be considered as
a risk factor for atherosclerosis [46]. The results of these
studies were not consistent with the results of our study.
According to the investigated risk factors and the studied
population and the investigation of H. pylori strains, it is
necessary to conduct further studies in this field.

Worldwide, approximately 28% of people aged 30-79
years in the general population had an abnormal CIMT
of 0.1 mm or higher in 2020, representing more than one
billion people. In addition, approximately 21% of people
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aged 30 to 79 years had carotid plaque and 1.5% had ca-
rotid stenosis, which equated to approximately 816 mil-
lion people with a carotid plaque and 58 million people
with carotid stenosis. Elevated CIMT, carotid plaque, and
carotid stenosis are more common in older than younger
subjects, strengthening the hypothesis that atherosclero-
sis is a chronic arterial disease process. Also, the increase
in CIMT, carotid plaque, and carotid stenosis is more
common in men than in women, and this accepted pat-
tern of reducing cardiovascular risk in women may be
related to the protective role of estrogen in endothelial
function and fat homeostasis [47, 48]. No difference was
observed between genders, smoking, diabetes, and hy-
pertension have been confirmed as common risk factors
for increased CIMT and carotid plaque [4, 49, 50].

CIMT measures structural changes in the carotid artery
wall and can be an indicator of early systemic athero-
sclerosis and smooth muscle hypertrophy or hyperplasia
[51]. Some diseases resulting from increased CIMT are
clinically benign and may not progress to cardiovascular
events [51]. One of the limitations of this study was the
small sample size, and further investigations on a larger
number of people are recommended.

5. Conclusion

The results of the study showed that patients infected
with H. pylori are more exposed to an increase in CIMT
than people not infected with H. pylori, which can be re-
lated to the increase of CRP as an inflammatory marker
in the path of inflammation.
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