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Helicobacter pylori (H. pylori) is a prevalent pathogen associated with various gastrointestinal diseases, 
including gastritis, peptic ulcer disease, and gastric cancer. While numerous factors inuence the 

persistence and severity of H. pylori infection, recent research has suggested a potential link between vitamin D deciency and 
the body's immune response to the bacteria. Vitamin D is well-known for its role in calcium homeostasis and bone health, but it 
also plays a signicant role in immune regulation. Several studies have indicated that adequate vitamin D levels are essential 
for an effective immune response against bacterial infections, including H. pylori. The review synthesizes evidence from recent 
studies demonstrating a higher prevalence of vitamin D deciency in patients with chronic H. pylori infection. Additionally, it 
discusses the potential role of vitamin D supplementation in managing H. pylori infection, highlighting its potential to improve 
treatment outcomes, reduce bacterial load, and enhance eradication rates. An inverse linear association between the vitamin 
D level and the risk of gastric cancer is established. At the same time, the potential contribution of H. pylori to this relationship 
remains uncertain. Further investigation is needed to determine the possible use of oral supplements to improve the 
effectiveness of traditional treatment protocols for H. pylori. In conclusion, the association between H. pylori infection and 
vitamin D deciency warrants further investigation, particularly in clinical settings. Maintaining adequate vitamin D levels 
could be a promising adjunct to traditional therapeutic approaches for H. pylori infection.
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Pathology

INTRODUCTION
Helicobacter pylori (H. pylori) is a Gram-negative bacterium 
that colonizes the human stomach and is known for causing 
peptic ulcers, chronic gastritis, and even being linked to 
gastric cancer. Over 50% of the global population is estimated 
to be infected with H. pylori, although not all infected 
individuals develop symptoms (1) 

H Pylori infection may lead to the development or worsening of 
some extra-gastrointestinal diseases, such as osteoporosis, 
obesity, autoimmune thyroiditis, lupus, refractory anemia, 
and idiopathic thrombocytopenia. (2-4)

One critical factor inuencing the disease outcome is the 
interaction between the immune response and the bacterium, 
and recent research suggests that vitamin D, a crucial 
regulator of the immune system, may play an essential role in 
this dynamics (5). Vitamin D's immunomodulatory effects 
enhance the body's ability to clear bacterial pathogens by 
stimulating the production of antimicrobial peptides such as 
cathelicidin, which may contribute to controlling H. pylori 
colonization. 

Vitamin D, classically associated with calcium metabolism 
and bone health, has garnered signicant attention for its 
broader immunomodulatory effects (6). It inuences innate 
and adaptive immune systems, affecting the body's response 
to various infections, including bacterial infections like H. 
pylori. 

Since the discovery of vitamin D, extensive research has been 

conducted to investigate its physiological effects and the 
implications of its deciency on human health. The human 
body synthesizes fat-soluble vitamin D upon exposure to 
sunlight. 

Various in vitro and in vivo research indicates that vitamin D 
deciency is linked to multiple cancers, including 
gastrointestinal, prostate, bone, breast, and ovary. Various 
clinical trials are also exploring the role of vitamin D 
supplements as a preventive and therapeutic option.

This article delves into the relationship between H. pylori 
infection and vitamin D levels, exploring how this association 
may inuence infection and disease outcomes.

Understanding Helicobacter pylori Infection
A Global Health Concern
H. pylori is prevalent globally, with signicant variations 
depending on geographic location, socioeconomic status, 
and living conditions. In developing nations, the prevalence is 
as high as 80%, while in more developed regions, it is around 
30-50% (1). This bacterium nds its suitable niche to thrive in 
the stomach's acidic environment, producing urease, an 
enzyme that neutralizes stomach acid, allowing the bacteria 
to survive. It also produces toxins, such as Cag-A and Vac-A, 
which damage stomach epithel ial  cel ls ,  causing 
inammation and potentially leading to ulcers and cancer (7).

Pathogenesis and Immune Response
H. pylori is typically acquired in childhood, and while many 
infections remain asymptomatic, some individuals develop 
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chronic gastritis, peptic ulcers, or even gastric carcinoma. The 
immune response to H. pylori involves innate and adaptive 
immunity. The bacterium triggers an inammatory response, 
recruiting neutrophils, macrophages, and lymphocytes to the 
site of infection (7).

Despite the robust immune response, the bacterium is rarely 
cleared, resulting in a chronic infection. One reason for this 
persistence is H. pylori's ability to modulate the host immune 
response, enabling it to evade immune detection (1). This 
interplay between the bacterium and the immune system 
creates a delicate balance, determining whether an 
individual remains asymptomatic or develops severe 
gastrointestinal diseases.

Vitamin D: More Than Just Bone Health
Vitamin D is a fat-soluble vitamin synthesized in the skin upon 
exposure to sunlight. It is also obtained through dietary 
sources such as sh, fortied dairy products, and 
supplements (6). Once produced or ingested, vitamin D is 
converted into its active form, calcitriol (1,25-dihydroxy 
vitamin D), which exerts its effects through the vitamin D 
receptor (VDR) expressed in various tissues, including 
immune cells (8).

Vitamin D Impacting the Immune System
Vitamin D signicantly impacts the immune system, playing a 
dual role in regulating innate and adaptive immunity. It 
enhances the antimicrobial functions of innate immune cells, 
such as macrophages and dendritic cells, by promoting the 
production of antimicrobial peptides like cathelicidin and 
defensins (8). These peptides have direct bactericidal effects, 
contributing to the body's defense against infections.

In adaptive immunity, vitamin D inhibits the proliferation of 
pro-inammatory Th1 and Th17 cells. This effectively inhibits 
the production of pro-inammatory cytokines while promoting 
the development of regulatory T cells (Tregs), which helps 
maintain immune tolerance (9). This ability to dampen 
excessive immune responses is crucial in preventing chronic 
inammation and autoimmune diseases.

The Association Between H. pylori infection and Vitamin D 
Deciency:
Epidemiological Evidence
Several studies have investigated the potential link between 
H. pylori infection and vitamin D levels. They have often 
focused on whether low vitamin D status increases 
susceptibility to infection or worsens the clinical outcomes of 
H. pylori-associated diseases.

1. Vitamin D Deciency and Susceptibility to H. pylori
Some studies suggest low vitamin D levels may increase the 
risk of acquiring H. pylori infection. Vitamin D plays a role in 
maintaining the integrity of the gastrointestinal mucosal 
barrier and regulating the immune response, which is crucial 
in defending against H. pylori colonization (5). Vitamin D 
deciency can weaken the body's mucosal barrier and 
compromise the immune system's ability to ght off infections, 
leaving individuals more Prone to illness(8). 

Studies conducted on adult populations in Turkey and 
Lebanon indicate that individuals with a serum vitamin D level 
below 20 ng/mL are at an elevated risk of H. pylori infection 
(10,11)

Additionally, a study in Bahrain revealed that a one-unit 
decrease in serum vitamin D level is associated with a 1.1 
increase in the risk of H. pylori infection. (12)

2. Vitamin D Levels and H. pylori Eradication
Vitamin D may also inuence the success of H. pylori 
eradication therapy. A meta-analysis conducted by Zhang et 

al. (13) found that patients with higher vitamin D levels were 
more likely to achieve successful eradication following 
standard antibiotic therapy than those with lower vitamin D 
levels. The exact mechanism is unclear, but it contributes to 
vitamin D's immunomodulatory effects. This modulation of the 
immune response protects against tissue damage and 
improves the efcacy of eradication therapy by reducing 
inammation and promoting mucosal healing (13).

3. Vitamin D and Gastric Cancer Risk
Vitamin D deciency has been implicated as a potential risk 
factor for gastric cancer, particularly in individuals with 
chronic H. pylori infection (5). Chronic inammation induced 
by H. pylori can lead to atrophic gastritis, a precursor to 
gastric cancer. Research suggests that vitamin D's anti-
inammatory properties can be crucial in mitigating the 
progression from chronic gastritis to cancer. By modulating 
the immune response and reducing oxidative stress, vitamin D 
may help prevent cancer from gastritis. (14)

Pathogenesis Of H Pylori Gastritis In The Context Of 
Vitamin D Deciency:
Several biological mechanisms may also explain the 
relationship between vitamin D and H. pylori:
1. Vitamin D and the Mucosal Barrier
The gastrointestinal mucosa serves as the rst line of defense 
against pathogens. Vitamin D plays a role in maintaining the 
integrity of this barrier by promoting the expression of tight 
junction proteins, which prevent the translocation of bacteria 
and toxins from the lumen into the underlying tissues (6). In 
persons with an H. pylori infection, a lack of vitamin D might 
weaken the stomach's protective lining, making it easier for 
the bacterium to penetrate deeper into the stomach tissue and 
worsen inammation.(8)

2. Vitamin D and Antimicrobial Peptides
Vitamin D plays a crucial role in promoting the production of 
antimicrobial peptides, such as cathelicidin and defensins, 
which exhibit direct bactericidal effects against various 
pathogens, including H. pylori (8). In individuals with a 
deciency in vitamin D, reduced levels of antimicrobial 
peptides may compromise the immune system's ability to 
control H. pylori infection, potentially allowing the bacterium 
to persist and induce chronic inammation.(14)

Studies have established that vitamin D3 metabolites can 
induce the disintegration of H. pylori cell membranes, 
consequently eradicating H. pylori through activating 
multiple signalling pathways (15,16).

Clinical Implications
The association between H. pylori and vitamin D has 
signicant clinical implications, particularly in managing H. 
pylori infection and its associated diseases.

Vitamin D Supplementation as an Adjunct to H. pylori 
Treatment
Given the evidence indicating that higher vitamin D levels 
may enhance the effectiveness of H. pylori eradication 
therapy, there is a growing interest in exploring the potential of 
vitamin D supplementation as a complement to standard 
antibiotic treatment.(13) Vitamin D supplementation may 
assist in boosting the immune response to the bacterium, 
reducing inammation, and promoting the healing of the 
stomach lining, ultimately increasing the likelihood of 
successful eradication.

Further randomized controlled trials are required to conrm 
the efcacy of vitamin D supplementation in improving H. 
pylori eradication rates despite some promising ndings in 
previous studies. Ongoing research is also examining the 
potential impact of vitamin D in mitigating the risk of gastric 
cancer, particularly among individuals with chronic H. pylori 
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infection (5). Moreover, the appropriate dosage and duration 
of supplementation need to be determined.

Screening for Vitamin D Deciency in H. pylori-Infected 
Individuals.
Given the global prevalence of both H. pylori infection and 
vitamin D deciency, screening for vitamin D deciency 
among individuals with chronic H. pylori infection, 
particularly those exhibiting risk factors for gastric cancer or 
peptic ulcers (17), has potential benets. The early detection 
and correction of vitamin D deciency may reduce the 
likelihood of disease progression and enhance treatment 
outcomes.

CONCLUSION
The correlation between H. pylori infection and vitamin D 
levels has become a focal point in current research. There is 
evidence to suggest that vitamin D may exert a signicant 
inuence on modulating the immune response to the 
bacterium and impacting disease outcomes. Notably, vitamin 
D deciency may enhance susceptibility to H. pylori infection, 
hamper the success of eradication therapy, and contribute to 
the progression from chronic gastritis to gastric cancer.

Given the global high prevalence of both H. pylori infection 
and vitamin D deciency, comprehending the association 
between these factors holds substantial public health 
signicance. Subsequent research endeavors should 
prioritize further elucidation of the underlying mechanisms of 
this association and exploration of the potential for vitamin D 
supplementation to prevent and treat H. pylori-related 
diseases.

As we further explore the intricate interplay between H. pylori 
and vitamin D, it becomes apparent that maintaining 
adequate vitamin D levels may signicantly promote gastric 
health and mitigate severe complications associated with 
chronic infection.
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