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ABSTRACT:

Atherosclerosis is a significant cause of mortality from cardiovascular disease. The role of Helicobacter pylori (H. pylori) infection
in atherogenesis is debatable. The current study aimed to assess the association between H. pylori infection and some risk factors
of atherosclerosis in older people. 180 males and females, apparently healthy, over 60 years old, were examined by Fecal
Helicobacter Pylori-Antigen ELISA test for H. pylori infection. Blood pressure, high-density lipoprotein-cholesterol (HDL-
cholesterol), low-density lipoprotein-cholesterol (LDL-cholesterol), triglyceride (TG), fasting blood glucose, and body mass index
(BMI) were measured for all participants.

The faecal H. pylori antigen-positive group had a lower HDL-cholesterol level and higher levels of LDL-cholesterol, triglyceride,
fasting blood glucose, and BMI than the faecal H. pylori antigen-negative group with a statistical difference (P < 0.05). The faecal
H. pylori antigen-positive group had 2.4, 2.2, 2.6, 2.5 fold more likely to have increasing in the LDL-cholesterol, triglyceride,
BMI, and decreasing in HDL-cholesterol, respectively. This risk became more considerable after adjustment for gender, age, blood
pressure, and fasting blood glucose (adjusted odds ratio (AOR)= 3.1, 3.0, 3.3, 3.3), respectively.

The infection by H. pylori in older adults is an independent factor for increasing lipid profile and BMI, which are the key modifying

factors for the progress of atherosclerosis.
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1. INTRODUCTION

H. pylori is a gram-negative, microaerophilic bacteria
colonizing the stomach's epithelial cells. This bacterium is a
significant reason for chronic active gastritis, as well as a
potent risk factor for peptic ulcers and gastric malignancy
(Warren, 1983; Robinson, 2021). H. pylori infection was
detected in roughly half of the world's nation, with the
frequency being higher in developing populations (Hooi et
al., 2017). Infection with H. pylori has been linked to a
variety of extra-digestive disorders, including osteoporosis
(Fisher et al., 2020) and multiple sclerosis (Kountouras et al.,
2020). Furthermore, those who have an infection with H.
pylori have a threefold increased risk of coronary artery
disease (CAD) compared to healthy people (Rogha et al.,
2012).

Atherosclerosis has a crucial role in cardiovascular diseases
(CVDs), particularly stroke and coronary artery diseases
(Bhatt et al., 2006). Diabetes, hyperlipidemia, hypertension,
clotting factors changes, obesity, smoking, and lifestyle are
well-known modifying factors for the development of
atherosclerosis, while age is the main unmodifying factor
(Ross, 1993; Lujan-Vega et al., 2021).

In vitro studies on serum and vascular tissue specimens have
recently revealed evidence for the involvement of infectious
(bacterial and viral) genera in the pathology of
atherosclerosis (Hemmat et al., 2018; Khoshbayan et al.,
2021). In persons with H. pylori infection, elevated values of
proinflammatory and procoagulant markers such as C-
reactive protein, increased white blood count, increased
fibrinogen concentration, and changed plasma lipid profile
was reported (Sun, 2016; Markus, 1998). On the other hand,
there are disagreements over the influence of H. pylori
infection on main plasma biochemical atherogenesis risk

factors. Some researchers believe that H. pylori infection
promotes atherosclerosis by altering plasma concentrations of
biochemical atherogenesis indices (Shimamoto et al., 2020;
Bener et al., 2020). In contrast, others genuinely think that the
organism directly contributes to atherogenesis by inducing a
chronic inflammatory response in the vascular wall without
causing significant changes in biochemical atherosclerotic risk
factors (Buzas, 2014; Akbas et al., 2010).

The global population of older persons aged 65 and up is
increasing, and CVDs are the primary cause of morbidity and
mortality among this group (Sturlaugsdottir et al., 2016;
Benjamin et al., 2019), particularly coronary artery disease.
(Aronow and Frishman, 2001).

This study aimed to estimate the association between H. pylori
infection and some risk factors of atherosclerosis among elderly
persons, mainly focusing on the influence of H. pylori infection
on some blood chemicals involved in atherogenesis.

2. METHODS

2.1. Study Design and Participants

From March 2019 to April 2021, 180 apparently healthy over 60-
year-olds participants were included in this cross-sectional
study. We ruled out any confounding medical factors that are
known to be linked to the health consequence to prevent
confounding bias. The following were the criteria for exclusion:
1) usage of antibacterial, proton pump inhibitors (PPI), or
histamine H2-receptor antagonists in the last three months, 2)
smoking, 3) acute or chronic disease, and 4) age under 60.

The study was authorized by the Clinical Research Ethics
Committee of the ministry of health, Kurdistan Region, Iraq, and
performed in line with the guidelines of the Declaration of
Helsinki. All participants agreed to participate after they being
told about the study's goal and protocol and obtained assurances
that all information would be treated in strict confidence, all
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participants were asked to come to the lab after fasting for at
least 12 hours for blood collection, with a facces sample
taken in a clean, leak-proof container; stool storage period is
indicated to be up to 24 hours at 2-8 °C. All of the
participants' ages and genders were recorded.

2.2. Detection of H. pylori Infection

The presence of H. pylori antigen was determined using the
Fecal Helicobacter Pylori-Antigen ELISA - Ibl-international
(Tecan, Hamburg) following the manufacturer's manual.
Briefly, the test utilizes a highly purified monoclonal A.
pylori antibody adsorbed to microplate wells. Faecal samples
were diluted with Buffer, and after centrifuging, the
supernatant was used by adding 100 pl into the designated
microwell. After the incubation for 60 minutes (20-25 °C)
and proper washing, a 100 ul of Enzyme Conjugate was
added and followed by incubation for 30 minutes at (20-25
°C), a second washing was done before adding 100 pl of
TMB Substrate. The last incubation was for 20 minutes at
(20-25 °C), then 100 pL of ELISA Stop Solution was added.
The absorbance was measured at a wavelength of 450
nanometers. Positive Cut-Off was 0.165, and Negative Cut-
Off was 0.135

2.3. Other Clinical Data Collection

All participants were barefoot and wearing light clothes when
measuring their height and weight. BMI was computed by
dividing weight (kg) by height square (m?).

Blood pressure (BP) was obtained by expert medical staff
after resting for a minimum of 15 minutes using a mercury-
gravity manometer; the mean of three measurements was
calculated and saved for processing.

A fasting blood sample for at least 12 hours was obtained for
each participant to measure serum LDL-cholesterol, HDL-
cholesterol, triglyceride, and glucose with a Cobas ¢ 111
analyzer (Roche, Germany).

2.4. Statistical Analysis

A cross-sectional study was proceeded to assess the
significant correlation between H. pylori infection and
atherosclerosis risk factors. According to Faecal
Helicobacter Pylori-Antigen test results, all participants were
distributed into two groups. The chi-square test assessed
categorical variables, which were reported using a percentage
(%), and the two-sample t-test was used to evaluate
quantitative data recorded as mean + standard deviation (SD).
In order to generate adjusted odds ratios (AORs), a logistic
regression analysis model was applied.

The SPSS software (Windows Version 23.0) was utilized for
all statistical processing. When the p-value was <0.05, the
difference was judged statistically significant.

preparing.

3. RESULTS

A total of 180 subjects (94 male and 86 female, mean age
66.5 £ 5.5 years) were tested using the Fecal Helicobacter
Pylori-Antigen ELISA test. Infection with Helicobacter
Pylori was found in 54.4 %. Following the ELISA test, the
study subjects were separated into the faecal H. pylori
antigen-positive group and the faecal H. pylori antigen-
negative group. The characteristics of the subjects in each
group are presented in Table 1.

The faecal H. pylori antigen-positive group had a higher
mean LDL-cholesterol, triglyceride, and BMI with
statistically significance (P = < 0.05).

Table 1. Characteristics of the study subjects according to Fecal
Helicobacter Pylori-Antigen ELISA test.

Parameter Faecal H. pylori Faecal H. pylori P

antigen-positive | antigen-negative | value
group (n=98) group (n= 82)

Age, years (mean 65.8+5.3 67.6+5.9 0.3

+SD)

Male, n (%) 53 (54.1%) 41 (50%) 0.5

LDL-cholesterol, 162.5£17.7 142.5 £39.7 0.02

mg/dl (mean =+

SD)

HDL-cholesterol, 433+09 472+09 0.02

mg/dl (mean =+

SD)

Triglyceride, 1345+5 1145+4.7 0.01

mg/dl (mean =+

SD)

Glucose, mg/dl 116.9 + 33.7 128.2+40.2 0.5

(mean + SD)

SBP, mmHg 128.6 +9.8 131.1 £10.2 0.3

(mean + SD)

DBP, mmHg 83.3+5.1 85.5+5.5 0.2

(mean + SD)

BMI, kg/m? (mean 27539 259+5.5 0.02

+SD)

On the contrary, HDL-cholesterol was lower in patients with H.
pylori infection (P = 0.02). There wasn’t a statistically significant
between faecal H. pylori antigen-positive and faecal H. pylori
antigen-negative groups according to gender, level of fasting
blood glucose, and blood pressure.

To explore whether present Helicobacter pylori infection is an

independent factor for increasing LDL cholesterol, TG, and BMI
levels and decreasing HDL cholesterol, we assessed the risk in
the faecal H. pylori antigen-positive group compared with the
faecal H. pylori antigen-negative group by computing crude odds
ratio (COR). The subjects with H. pylori infection were 2.4,2.2,
2.6, 2.5fold more likely to increase LDL cholesterol,
triglyceride, BMI, and decreasing HDL cholesterol, respectively.
After adjusting for a number of other factors that may impact
lipid profile and BMI, namely, gender, age, blood pressure, and
blood glucose, this risk became more significant, AOR were 3.1,
3.0, 3.3, 3.3 respectively for increasing in the LDL-cholesterol,
triglyceride, BMI, and decreasing in HDL-cholesterol. (Fig 1, 2).
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Figure 1. Crude Odds Ratio for LDL-cholesterol, HDL-cholesterol,
triglyceride, and BMI, using logistic regression for calculation with
95% confidence intervals.
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Figure 2. Adjusted Odds Ratio for LDL-cholesterol, HDL-
cholesterol, triglyceride, and BMI, using logistic regression for
calculation with 95% confidence intervals.

4. DISCUSSION

The current study showed that infection with H. pylori is
popular among older people in Kurdistan region-Iraq
(54.4%), with no difference according to gender, 54.2% for
males and 50% for females (P=0.5). This result means that
half of the older people have H. pylori infection and are at
risk of complications. This result is consistent with another
study that adopted molecular methods for the detection of H.
pylori infection in the Kurdistan region-Iraq, the prevalence
was 50% among people older than 50 years old (Rahman et
al., 2020)

The fact that cardiovascular mortality has been rising since
2010 is quite worrying (Pearson-Stuttard et al., 2016). A
recent study (Wang et al., 2018) assessed an extensive
database that included 208,196 patients showed that the early
treatment of H. pylori infection led to a lower mortality rate.
The relation between H. pylori infection and atherosclerosis
was consistent across many studies (Zhang et al., 2019; Lee
et al., 2018; Haider et al., 2002). The pathophysiology by
which H. pylori infection induces atherosclerosis is still not
evident.

This work studied atherosclerosis's most important risk
factors, including cholesterol, triglyceride, fasting blood
glucose, blood pressure, and BMI. Participants with H. pylori
infection had considerably greater LDL-cholesterol and
triglyceride levels than those without the infection. In
contrast, HDL-cholesterol levels in participants with H.
pylori infection were remarkably reduced than the other
participants without H. pylori infection. Some evidence
suggests that dysregulated lipid metabolism may worsen
atherosclerosis in participants with H. pylori infection
(Pohjanen etal., 2016; Chen et al., 2016). Helicobacter pylori
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carry lipopolysaccharides and cause the host to upregulate
specific cytokines in gastric mucosa, including tumour necrosis
factor-o, that may inhibit lipoprotein lipase, causing lipid
mobilization from tissues and low HDL cholesterol levels in the
blood (Kountouras et al., 2017; Makoveichuk et al., 2017).

This study also found that the mean BMI was more elevated in
faecal H. pylori antigen-positive group than in faecal H. pylori
antigen-negative group. The exact process that underpins this
result is unknown. Many elements could be implicated. For
instance, both gastrointestinal hormones, ghrelin and leptin, are
essential in energy balance and metabolic control. Ghrelin is a
hormone generated in the gastrointestinal tract that can increase
food intake. Leptin has the reverse effect. It is made chiefly in the
body fat (Ahima and Flier, 2000) and generated by P cells in the
epithelium of the stomach (Bado et al., 1998). In many studies,
H. pylori-positive patients had lower serum leptin and Ghrelin
levels (Kasai et al., 2016; Francois et al., 2011). Leptin has the
ability to inhibit eating, and its insufficiency may play a role in
overeating and obesity. At the same time, the reduction in plasma
Ghrelin levels reflected a physiological response to the obesity-
related positive energy balance (Xu et al., 2019).

There are two types of H. pylori diagnostic tests: invasive and
noninvasive. Because the serology assay of Helicobacter pylori
1gG is rapid, affordable, and noninvasive, it has been used in most
investigations on the relation between H. pylori infection and
cardiovascular diseases (Ikeda et al., 2013; Rogha et al., 2012).
However, there are conflicting findings when it comes to H.
pylori seropositivity and CVD. Several researchers have found a
strong link between CVD and infection by H. pylori. (Tabata,
2016; Park, 2011) and others showing no such association (Ikeda
et al., 2013; Rogha et al., 2012). One probable explanation for
these conflicting findings is the serologic test's limitations for H.
pylori infection diagnosis (Chmiela et al., 2015). More critically,
serologic antibody testing can't differentiate between a recent and
previous infection; in contrast, a positive faecal H. pylori antigen
test means a current infection (Atkinson and Braden, 2016). The
difference between the methodologies used for the detection of
H. pylori infection can also interpret other conflicts between
researches about the relation between H. pylori infection and both
blood glucose level and blood pressure. For instance, this study
did not find a difference in blood glucose between participants
with and without H. pylori infection, which is compatible with
the Upala study. (Upala et al., 2017), but inconsistent with Wan’s
study (Wan et al., 2018; Wan et al., 2020).

If present H. pylori infection is linked to atherosclerosis risk
factors, it may be anticipated that eradicating H. pylori infection
will assist prevent atherosclerosis progression. Our findings may
provide insights for further investigation into the impact of H.
pylori treatment on the prevention of future atherosclerosis
development.

To our knowledge, the current study is the first one to use Fecal
H. pylori Antigen test to link current H. pylori infection with
some risk factors of atherosclerosis in healthy older people.
Anyway, there were some limitations in the present study. We
lack Carotid ultrasonography and atherosclerosis detection to
confirm subclinical atherosclerosis. In addition, the following of
the lipid profile and BMI after H. pylori eradication is vital to
establish a causal relationship. Lastly, this study is limited to
older people. It is undoubtedly desirable to expand it to include
the younger cohort.

5. CONCLUSION

The current study revealed that H. pylori infection in older people
was an independent risk factor for increasing LDL-cholesterol,
triglyceride, and BMI levels and decreasing HDL-cholesterol
level, which are the main modifying factors for the development
of atherosclerosis. This result proposes that eradicating H. pylori
infection could be beneficial in preventing atherosclerosis and its
sequelae.
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