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ABSTRACT

Helicobacter pylori (H. pylori), a Gram-negative,
microaerophilic bacterium, is well recognized as a
causative agent of chronic gastritis, peptic ulcer, and
gastric carcinoma. However, emerging research
highlights its role beyond the gastrointestinal tract,
linking chronic H. pylori infection to systemic
diseases such as cardiovascular disorders. Persistent
infection triggers oxidative stress, systemic
inflammation,  endothelial  dysfunction, and
metabolic disturbances, all of which contribute to
atherosclerosis, myocardial  infarction, and
neurodegeneration. Bacterial virulence factors,
including cytotoxin-associated gene A (CagA) and
vacuolating cytotoxin A (VacA), modulate host
immune and inflammatory pathways, promoting
vascular damage. This review consolidates the
current understanding of the molecular and
pathophysiological mechanisms underlying H.
pylori-related cardiovascular complications,
emphasizing the importance of early detection and
eradication therapy. Recognizing H. pylori as a
modifiable systemic pathogen offers new
perspectives  in  preventing  chronic  non-
communicable diseases.
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I. INTRODUCTION

Helicobacter pylori (H. pylori) is one of the
most widespread chronic bacterial infections
globally, affecting nearly half of the world’s
population [1]. Its prevalence is considerably higher
in developing regions due to poor sanitation, unsafe
water, overcrowding, and low socioeconomic
conditions. Transmission occurs mainly through
oral-oral or fecal-oral routes, with increased risk
among individuals in close contact with infected

persons. H. pylori primarily colonizes the gastric
mucosa, where it can persist for years, causing
chronic gastritis, peptic ulcer disease, and gastric
cancer. Beyond gastrointestinal disorders, H. pylori
infection has been associated with several extra-
gastrointestinal conditions such as idiopathic iron-
deficiency anemia, vitamin B12 deficiency, immune
thrombocytopenic purpura [2-5]. Recent evidence
also suggests a potential relationship between
chronic H. pylori infection and cardiovascular as
well as neurological disorders, mediated by
mechanisms such as systemic inflammation,
oxidative stress, endothelial injury, molecular
mimicry, and metabolic imbalance [6-9].
Cardiovascular diseases (CVDs) remain a leading
cause of global morbidity and mortality in both
developed and developing nations [10-12],
encompassing conditions such as hypertension,
coronary artery disease, and atherosclerosis [13].
While classical risk factors including dyslipidemia,
obesity, sedentary behavior, high-fat diet, and
chronic stress are well recognized, microbial
pathogens have recently emerged as additional
contributors to cardiovascular pathology. Infections
caused by Chlamydia pneumoniae,
cytomegalovirus, Epstein—Barr  virus, herpes
simplex virus, HIV, and particularly H. pylori, have
been investigated for their role in the development
of CVDs [14-17]. The mechanisms underlying this
association are multifactorial and involve both host
and bacterial factors. Genetic predispositions—such
as polymorphisms in proinflammatory cytokine
genes (e.g., TNF-a, IL-1B)—and bacterial virulence
elements like CagA, VacA, BabA2, and urease
contribute to persistent inflammation, endothelial
dysfunction, lipid oxidation, and immune
dysregulation, which are key processes in
atherogenesis inflammation [18-21]. This review
explores the expanding evidence linking H. pylori
infection to cardiovascular diseases, emphasizing
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underlying molecular mechanisms and clinical
implications.

II. PATHOPHYSIOLOGY
The pathogenic mechanisms linking H. pylori
infection to  cardiovascular  diseases  are
multifactorial, involving chronic inflammation,
immune activation, endothelial dysfunction, and
metabolic disturbances [11]. Long-term colonization
of the gastric mucosa by H. pylori leads to sustained
production of proinflammatory cytokines and
oxidative stress mediators that can exert systemic
effects beyond the gastrointestinal tract.
Systemic Inflammatory Cascade: Chronic H.
pylori infection activates both innate and adaptive
immune responses. Inflammatory cells such as
macrophages, neutrophils, and T lymphocytes
infiltrate gastric tissues and secrete interleukins (IL-
1, IL-6, IL-8), tumor necrosis factor-alpha (TNF-a),
and C-reactive protein (CRP). These mediators enter
systemic circulation, triggering vascular
inflammation and promoting atherogenesis [12].
Endothelial Dysfunction and OxidativeStress:
The bacterium’s virulence factors—particularly
CagA and VacA—can directly or indirectly damage
endothelial cells. CagA disrupts intracellular
signaling and impairs nitric oxide synthesis, while
VacA generates reactive oxygen species (ROS) that
oxidize low-density lipoproteins (LDL), promoting
foam cell formation and plaque instability [13].
Coagulation and Lipid Dysregulation:
Proinflammatory ~ cytokines increase  plasma
fibrinogen levels and platelet activation, leading to a
prothrombotic state [14]. Oxidative stress can also
lower HDL levels and elevate LDL cholesterol,
creating an atherogenic lipid profile [15].
Metabolic and Nutritional Effects: H. pylori
infection impairs absorption of vitamin B12 and
folate, resulting in hyperhomocysteinemia, which
contributes to endothelial injury via oxidative stress
and reduced nitric oxide bioavailability [16].
Collectively, these mechanisms create a pro-
atherogenic environment that fosters vascular
damage, plaque formation, and thrombotic events.

III. CARDIOVASCULAR DISEASES
3.1. ATHEROSCLEROSIS and H. PYLORI
Several research studies have indicated that
Helicobacter pylori infection may not be restricted
solely to gastroduodenal disorders but might also
contribute  to  various  extra-gastroduodenal
complications, including cardiovascular diseases
such as heart disease. The possible bacterial role in
the pathogenesis of these disorders has been

assessed mainly through serological surveillance
methods [17]. Despite the large volume of work,
many findings are influenced by biases due to the
unrecognized and often asymptomatic nature of
infection. Therefore, both epidemiological and
pathological investigations have been conducted to
explore the hypothetical link between H. pylori
infection and heart disease.H. pylori represents one
of the most prevalent chronic infections worldwide.
Although common, it is frequently difficult to
diagnose  because infection often remains
asymptomatic for extended periods. Delayed
detection typically intensifies complications; hence,
epidemiological evaluations are most often used to
estimate the global burden and prevalence of
infection. Numerous studies have been carried out to
determine the possible correlation between H. pylori
infection and risk factors associated with
cardiovascular diseases. The reported infection rates
vary considerably among populations, which may
result from regional, socioeconomic, and ethnic
differences. Three principalelements contribute to
infection prevalence: The rate of acquisition
(incidence), The rate of spontaneous loss of
infection, and the duration of bacterial persistence
and success of eradication efforts. Together, these
parameters determine the overall infection level in
the community. The global prevalence of H. pylori
infection is estimated to be approximately 60—70%
in adults, while in children it is about 20-30%. The
infection is generally more frequent in men than in
women, and studies have consistently shown that
non-Hispanic Black and Hispanic populations
exhibit higher prevalence compared with White
groups. Although the exact transmission mechanism
of H. pylori remains uncertain, several possible
routes have been identified. Person-to-person spread
may occur through fecal-oral or oral-oral
transmission, while environmentalexposure and
epidemiological routes such as contaminated food or
water and zoonotic transmission (from primates,
domestic cats, or sheep) have also been suggested.
The infection is most commonly found in densely
populated areas with inadequate sanitation and poor
hygiene practices [18, 19].

3.2. MYOCARDIAL INFARCTION

Helicobacter pylori infection contributes
to myocardial infarction through inflammatory and
immune-mediated pathways. The CagA virulence
factor stimulates IL-8 production, promoting
vascular inflammation and endothelial dysfunction.
Although some studies found no correlation
between H. pylori infection and inflammatory
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markers such as C-reactive protein [20,21],CagA-
positive strains have been associated with increased

introduction. Int J ApplBiol Pharm 2010;
1:1337-1350

cardiovascular risk through enhanced systemic [2]. Budzynski, JKozinski, = M,KlopockaM,
inflammation  [22,23]. The infection-induced KubicaJM, Kubica J. Clinical significance of
elevation of IL-§, a neutrophil-activating Helicobacter pylori infection in patients with
chemokine, plays a key role in both local and acute coronary syndromes: An overview of
systemic inflammatory responses [24]. Chronic H. current evidence. Clin. Res. Cardiol. 2014;
pylori infection elevates IL-8 and TNF levels, which 103: 855-886.
correlate with gastric inflammation severity and [3]. Hofmann R., Back M. Time for Routine
contribute to cardiovascular disease development Helicobacter pylori Screening in Coronary
[25]. These inflammatory mechanisms, particularly Artery Disease? Circulation. 2023; 147:
IL-8—mediated vascular = damage, accelerate 1731-1733.
atherosclerosis and raise the risk of myocardial [4]. Ling Tong,Bei BeiWang, Fei-Hong Li,Shu-
infarction [26]. Ping Lv, Fei-Fei Pan,Xin Jiang Dong. An
Updated Meta-Analysis of the Relationship
IV. DISCUSSION Between Helicobacter Pylori Infection and

Helicobacter is a significant infectious the Risk of Coronary Heart Disease. Front.
agent associated not only with gastrointestinal Cardiovasc. Med. 2022; 9: 794445.
disorders but also with extra gastric complication [5]. Migneco A, Ojetti V,Specchia L,Franceschi
such as cardiovascular disease.The infection F,Candelli  M,Mettimano = M,Montebelli
contributes to chronic inflammation, oxidativestress, R,Savi L,Gasbarrini G. Eradication of
endothelial dysfunction and lipid abnormalities, all Helicobacter pylori infection improves blood
of which plays a role in the development of vascular pressure values in patients affected by
diseases. If left untreated,H.pylori infection can lead hypertension. Helicobacter. 2003; 8: 585-
to severe complications such as peptic ulcer, 589.
gastricbleeding, or even  gastric  cancer. [6]. Izhari MA, Al Mutawa OA.Mahzari, A,
RecognizingH.pylori as a modifiable risk factor Alotaibi  EA.;  AlmasharyMA, et al
provides an opportunity for early detection and Helicobacter pylori (H. pylori) Infection-
timely intervention to prevent long term health Associated Dyslipidemia in the Asir Region
consequence.Although  direct  causality — with of Saudi Arabia. Life 2023, 13, 2206.
cardiovascular disease remains under investigation, [7. Habib SS, Al-khlaiwi T,AlmushawahA,
existing evidence supports the inclusion of H.pylori Alsomali, A,Habib S A. Homocysteine as a
screening and eradication as part of comprehensive predictor and prognostic marker of
cardiovascular and gastrointestinal risk management atherosclerotic cardiovascular disease: A
strategies. systematic review and meta-analysis. Eur.

Rev. Med. Pharmacol. Sci. 2023; 27: 8598—
V. CONCLUSION 8608.

Helicobacter ~ pylori  contributes  to [8].  Nilsson H, Pietroiusti A,
cardiovascular disease through chronic GabrielliM,ZoccoMA,Gasbarrini G,
inflammation,  oxidative  stress,  endothelial Gasbarrini A Helicobacter pylori and
dysfunction, and altered lipid extragastric disease and other Helicobacter.
metabolism.Recognizing it as a modifiable Helicobacter 2005; 10:54-65.
infectious risk factor offers an opportunity for early [9].  9.Strachan DP, Mendall MA, Carrington D,
intervention ~and  prevention of  vascular Butland BK, Yarnell JWG, Elwood PC, et al.
complications. Although direct causality remains Relation of Helicobacter pylori infection to
under investigation, the evidence strongly supports 13-year mortality and incident ischemic heart
the inclusion of H. pylori assessment in disease in the Caerphilly Prospective Heart
comprehensive cardiovascular risk management. Disease Study. Philadelphia, Circulation.

1998; 98:1286-1290.
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