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Objectives: Helicobacter pylori (H. pylori) infection is a significant cause of chronic 
gastritis. Various studies have reported a link between H. pylori and vitamin D levels. Most 
showed the effect of serum levels of 25 hydroxy vitamin D (25[OH]D) on the eradication 
of H. pylori infection. In the present study, we aimed to assess the association between 
vitamin D serum levels and various types of antibodies against H. pylori infection. It 
is well recognized that H. pylori infection is the most important risk factor for gastric 
adenocarcinoma. Furthermore, vitamin D deficiency may be associated with a poor 
prognosis in gastric cancer.

Methods: In the present laboratory-based retrospective study, the medical records of 
random individuals referred for screening to the Negaresh Pathobiology Laboratory in 
Tehran, Iran, from 2019 to 2021 were retrospectively reviewed. A total of 196 subjects 
were eligible for evaluation and were enrolled. The serum concentration of Vitamin D 
was determined quantitatively via a fully automated enzyme-linked immunosorbent assay 
(ELISA), and H. pylori IgG, IgM, and IgA antibodies were analyzed quantitatively by 
using the ELISA microplate reader.

Results: According to our results, the serum levels of 25(OH)D did not change significantly 
in different groups of patients with different levels of H. pylori IgG, IgM, and IgA antibodies.

Discussion: The relationship between vitamin D and H. pylori remains to be determined. 
In conclusion, no significant relationship was identified between the level of vitamin D and 
the amount of different anti-H pylori antibodies, including IgG, IgM, and IgA.
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1. Background

astric cancer is the second leading cause 
of cancer-related mortality worldwide, 
accounting for 10% of all cancer-related 
deaths [1]. The risk of gastric cancer is 
three to six times higher in people with 

H. pylori infection than in non-infected population [2]. 
H. pylori has been revealed to play a prominent role in 
gastric inflammation and carcinogenesis via producing 
various virulence factors and dysregulating intracellular 
signaling pathways such as cytotoxin-associated gene 
A (CagA) and vacuolating cytotoxin A (VacA) in hosts 
[3].

Helicobacter pylori (H. pylori) infection is a signifi-
cant cause of chronic gastritis [4]. This gram-negative 
bacterium affects 50% of the world’s population. If 
not treated effectively, it can continue to live through-
out the host’s life, leading to several diseases, includ-
ing gastric and gastroduodenal ulcers, dysplasia, and 
gastric cancer [5]. Many factors can affect H. pylori 
infection. Previous studies have shown that H. pylori 
infection can be related to the geographical situation 
and the average daily sun, and it is speculated that the 
leading cause is vitamin D deficiency [6]. Vitamin D is 
the main regulator of the immune system and is widely 
known for bone metabolism. It also plays an essential 
role in target tissues [7]. Several studies have shown 
an association between vitamin D and H. pylori infec-
tion, as well as an association between the eradication 
of this infection and vitamin D levels [8]. 

As mentioned before, H. pylori is an important patho-
gen in the development of gastric malignancies, and it 
is suggested that the eradication of this pathogen from 
the human stomach can be considered a possible pro-
phylactic factor against the formation of gastric cancer 
[9]. Studies have shown that adequate vitamin D levels 
are associated with a reduction in H. pylori infection, and 
its high concentrations can also be linked to a reduced 
risk of gastric cancer [10]. Furthermore, Vyas et al. in a 
retrospective study revealed that patients with reduced 
vitamin D have a further chance of developing gastric 
adenocarcinoma [11]. 

The easiest and cheapest way to make a non-invasive 
diagnosis of H. pylori infection is by identifying the vari-
ous types of antibodies (IgM, IgG, and IgA) against this 
infectious agent. The most commonly used serological 
test is the Enzyme-Linked Immunosorbent Assay (ELI-
SA) method, which is also used for large population 
screening [12]. Many studies have been conducted to 

identify the association between the anti-H. pylori an-
tibodies level and severity of histological gastritis or H. 
pylori density, but the results have not always been the 
same and sometimes conflicting [13-16]. To get a more 
convincing result, in the present study, we aimed to con-
duct a retrospective analysis to identify any association 
between the serum levels of vitamin D with different 
amounts of various types of antibodies (IgM, IgG, and 
IgA) against H. pylori infection.

2. Materials and Methods

Study population

In the present laboratory-based retrospective study, 
the medical records of individuals referred to Negaresh 
Pathobiology Laboratory in Tehran for screening tests 
from February 2019 to April 2021 were retrospectively 
reviewed. A total of 500 medical records were evaluated 
for the present study. After removing records with miss-
ing data, additional information, or other exclusion cri-
teria, 196 cases were finally eligible for evaluation and 
were enrolled in the study. Then, all data related to the 
levels of different types of antibodies (IgM, IgG, and 
IgA) against H. pylori infection in these cases were col-
lected so that the relationship between vitamin D levels 
and antibody levels could be evaluated as well.

Serum concentration of vitamin D3

The serum 25(OH)D concentration was measured us-
ing an ELISA test. All the steps were performed accord-
ing to the instructions of the EUROIMMUN-ELISA kit 
(Medizinische Labordiagnostika AG, Germany) at the 
Negaresh Pathobiology Laboratory (Tehran, Iran). The 
EUROIMMUN 25-OH Vitamin D ELISA assay is an 
optimized and reliable method for detecting 25-OH vita-
min D3 and consists of an ELISA microwell plate coated 
with monoclonal anti-25(OH)D antibodies. This method 
has been designed for in vitro analysis of 25(OH)D in 
human serum or plasma samples.

Anti-H. pylori antibodies 

Blood samples of all participants were taken, and 
then the serum was used to measure levels of anti-He-
licobacter pylori IgG and IgA and IgM using an indi-
rect ELISA kit (Diagnostic kit, Pishtaz Teb Company, 
Tehran, Iran), according to the manufacturer’s instruc-
tions. Reference standards have been applied to make a 
standard curve to quantitate H. pylori antibody levels in 
individuals’ serum specimens.
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Statistical analysis

The data obtained from the history, clinical examina-
tion, and investigations were statistically analyzed us-
ing the STATA 12. Mean, and Standard Deviation (SD) 
were used to identify the data related to the continuous 
variables. The comparison of the variables (without 
normal distribution) was performed with the Mann-
Whitney U test. We categorized all three H. pylori an-
tibodies into two main positive and negative categories 
using 12 AU/mL as the cut-off value. The Vitamin D 
variable was also categorized into deficient (less than 
25 nmol/mL) and normal groups (more than 12 nmol/
mL). The categorical variables were compared with 
the Pearson’s χ2 test, and a P value less than 0.05 was 
considered statistically significant.

3. Results

Based on the medical history of individuals referred 
to Negaresh Pathobiology Laboratory, 196 individu-
als with identified vitamin D data were selected for this 
study. The average age of these people was 42.5 years, 
of whom 111 (56.63%) were females. The exclusion cri-
teria were as follows: having children below 6 years old, 
using antibiotics during the last 3 months, using vitamin 
D supplementation, and having substance abuse disor-
der. All participants were of the same racial and ethnic 
backgrounds. The demographic data of these individuals 
and the average level of their vitamin D and anti-H py-
lori IgG, IgM, and IgA antibodies are presented in Table 
1. Our results revealed that the levels of vitamin D were 
not significantly different in various amounts of IgM, 
IgG, and IgA against H. pylori infection.

According to the obtained results, vitamin D levels did 
not differ significantly between the individuals with dif-

ferent high and low levels of anti-H. pylori IgG (P=0.368), 
IgM (P=0.661) and IgA (P=0.054) antibodies groups. 

Based on Pearson’s χ2 test, normal and deficient 
groups of vitamin D did not associate significantly 
with positive or negative groups of anti-H. pylori 
antibodies: IgG (P=0.507), IgM (P=0.067) and IgA 
(P=0.781). The scatter plots in Figures 1, 2, and 3 dem-
onstrate the association between vitamin D levels and 
H. pylori antibody levels.

4. Discussion

Stomach colonization with H. pylori is one of the most 
important risk factors for gastric cancer [17]. This cancer 
is a multistep and multifactorial process. The underlying 
cause of gastric cancer is not yet fully understood. How-
ever, several environmental factors, such as H. pylori, as 
a chronic gastritis metaplasia agent, are associated with 
different stages of gastric cancer [18]. 

Several studies have been conducted to determine 
whether vitamin D has a preventive function on various 
cancers, but the results have been contradictory. How-
ever, vitamin D has significantly enhanced the apoptosis 
rate in gastric cancer cell line [19]. In addition, vitamin 
D can also induce differentiation and cell cycle arrest in 
several cancer cells, such as colon, breast, and prostate 
cancers [20, 21].

Infection with H. pylori stimulates the cell proliferation 
of gastric epithelium and eventually induces apoptosis 
in these cells. An imbalance between cell proliferation 
and apoptosis can cause cell mutations [22]. The main 
cause of H. pylori-induced gastritis is increased infiltra-
tion in the inflammatory cells, which is usually the first 
detectable change in these patients [23, 24]. H. pylori in-

Table 1. Characteristics, vitamin D and anti-H. pylori antibody levels of included individuals

Variables No. Mean±SD Min Max

Age (y) 196 42.54±16.96 7 94

Vitamin D level (nmol/ml) 196 29.38±9.77 9.1 51.8

Anti-H. pylori IgG antibody (AU/ml) 166 23.75±35.5 0.4 149.7

Anti-H. pylori IgM antibody (AU/ml) 79 8.6±12.6 0.186 73.9

Anti-H. pylori IgA antibody (AU/ml) 106 10.54±17.76 0.7 145.23

Gender
Male 58 (43.37%) - - -

Female 111 (56.63%) - - -
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fection has become a public health issue that has drawn 
the attention of many researchers. H. pylori gastritis is 
an infectious disease transmitted through the oral-oral or 
fecal-oral routes. This infectious agent can be detected 
in dental plaques, human and animal feces, and natural 
environmental waters [25]. Eradication of the H. pylori 
infection has been reported as an effective strategy for 
the treatment of gastritis and gastric ulcer as well as the 
prevention of gastric cancer [26, 27].

Urea breath tests, serum levels of anti-H. pylori anti-
bodies, stool antigen tests, rapid urease tests, culture, and 
pathology are the most important diagnostic methods for 
H. pylori infection [28]. Diagnostic tests based on serum 
anti-H. pylori antibodies are inexpensive and easy, and 
the existing commercial kits of these serological tests 
have high accuracy, sensitivity, and specificity for diag-
nosing this infection [29].

In the present retrospective study, we evaluated the as-
sociation between vitamin D levels and levels of different 

Figure 1. Association between vitamin D levels and H. pylori IgG antibody levels

According to the result, there is no significant relationship between the levels of vitamin D and H. pylori IgG antibody (Correlation 
coefficient=0.104, P=0.181).
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Figure 2. Association between vitamin D levels and H. pylori IgA antibody levels

According to the result, there is no significant relationship between the levels of vitamin D and H. pylori IgA antibody (Correlation 
coefficient=0.145, P=0.137).
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anti-H. pylori antibodies (IgG, IgM, and IgA) separately 
to identify any significant relationship. As discussed 
above, according to the obtained results, no significant 
relationship was identified between the vitamin D level 
in individuals and the amount of different anti-H. pylori 
antibodies, including IgG, IgM, and IgA.

In research and clinical studies, there is still debate on 
the relationship between vitamin D levels and H. pylori 
infection, especially about the effect of vitamin D on 
eradicating H. pylori infection. However, the relation-
ship between vitamin D and H. pylori remains to be 
determined. In a recent meta‐analysis study by Yang et 
al., they collected published articles on vitamin D asso-
ciation with H. pylori infection to substantiate adequate 
evidence on the relationship between vitamins D and H. 
pylori infection, as well as vitamin D and H. pylori eradi-
cation [8]. The results of this review showed that patients 
with H. pylori infection had lower levels of vitamin D. 
In addition, patients who had successful eradication of 
H. pylori infection had higher levels of serum vitamin 
D, and conversely, those with vitamin D deficiency had 
lower rates of success in eradicating H. pylori infection. 
Eventually, it was revealed that vitamin D could be an 
important protective factor against H. pylori infection 
[8]. Surmeli et al., in another recent related study, report-
ed that vitamin D deficiency could be associated with an 
increased risk of H. pylori infection. Furthermore, they 
also stated that the potential protective effect of vitamin 
D against H. pylori infection and its possible role in the 
treatment of H. pylori should be evaluated in future tri-
als [30]. In a previous similar study, El Shahawy et al. 

examined the effect of serum levels of 25‐hydroxy‐vita-
min D on eradication rates of H. pylori infection. They 
also have demonstrated that vitamin D deficiency can be 
considered a risk factor related to eradication failure of 
H. pylori infection.

5. Conclusion

The relationship between vitamin D and H. pylori 
has remained to be determined. In conclusion, in the 
present study, we have identified no significant rela-
tionship between the serum level of vitamin D and the 
amount of different anti-H. pylori antibodies, includ-
ing IgG, IgM, and IgA.
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