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Abstract                                                                                                                                  

Background:  Helicobacter pylori (H. pylori) infection can induce individual inflammatory 

and immune reactions, which can regulate bone turnover. Several research studies have reported 

that H. pylori infection is a risk factor of gastric and non-gastric conditions.  

Objective: To assess the vitamin D3 inadequacy among Sudanese patients presenting with H. 

pylori infection attending Omdurman Teaching Hospital.    

Materials and methods: This was a case-control study conducted from March to April 2018. 

30 blood specimens were collected from diagnosed H.pylori infection patients (test group) at 

Omdurman Teaching Hospital. Another 30 blood specimens were collected from apparently 

healthy participants (control group). The concentration of vitamin D3 was measured by the 

Mindry Eliza Reader analyzer.  

Results: There was a significant decrease in the concentrations of vitamin D3 in patients with H. 

pylori infection (p = 0.008), when compared with control group participants. The mean ± 

standard deviation (SD) of vitamin D3 were (15.56 ± 7.08 ng/ml respectively) in test group 

patients and they were (20.21 ± 6.09 ng/ml respectively) in control group participants. Regarding 

gender, there was a significant increase in the concentrations of vitamin D3, in male patients with 

H. pylori infection when compared with females with H. pylori (p = 0.007). The mean ± SD of 

vitamin D3 were (20.34 ± 7.85 ng/ml respectively) in males with H. pylori infection; and were 

(13.18 ± 5.41 ng/ml respectively) in females with H. pylori infection. There was no correlation 

between the levels of vitamin D3 and age in test group patients (R= - 0.257 and p = 0.170). 

Conclusion: The concentrations of vitamin D3 were lower in patients with H. pylori infection, 

and the concentrations vitamin D3 were decreased among females with H. pylori infection as  

compared with males. 
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Introduction                                                                                                                        
 

Helicobacter pylori (H pylori) infection may cause chronic gastritis, resulting in chronic 

inflammation and immune responses. The inflammatory reactions, which involve many  
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cytokines, including inflammatory cytokines and adipokines, were reported to be associated  

with insulin resistance and metabolic syndrome. The relationship between serum vitamin D and 

metabolic syndrome development has been a matter of debate. According to an Italian study, 

patients with H pylori infection-related gastritis had lower serum vitamin D concentrations. 

Helicobacter pylori (H. pylori) which is a known cause of gastritis and peptic ulcer disease is 

associated with systemic inflammation1.                                                                                                                                 

In addition, H. pylori infection has been linked to many other disorders like autoimmune thyroid 

diseases, diabetes mellitus, dyslipidemia, obesity, osteoporosis and primary 

hyperparathyroidism. H. pylori infection is strongly associated with chronic gastritis, peptic 

ulcers, gastric cancer, and mucosa-associated lymphoid tissue lymphoma. Several studies have 

reported that H. pylori plays a role in extra-digestive disorders including cardiovascular, 

neurological, skin disease and diabetes mellitus. Meanwhile, H. pylori infection can induce 

individual inflammatory and immune reactions, which can regulate bone turnover. Some 

research studies have linked vitamin D deficiency to secondary hyperparathyroidism and bone 

loss2.  

Other studies also revealed that vitamin D deficiency could be a predisposing factor for 

autoimmune gastritis and gastric cancer. H pylori infection and vitamin D deficiency might 

induce local or systemic inflammatory response via an inflammatory cytokine (high-sensitivity 

C-reactive protein [HS-CRP]) or adipokines (adiponectin, leptin)3.  

The influences of H pylori infection and serum vitamin D level on metabolic syndrome 

development were also Therefore, this study aimed to analyze the association between H pylori 

infection and serum vitamin D.  
 

Materials and methods                                                                                                                                                                                                                                        

 

This was a cross-sectional, case control study. It was conducted at Omdurman Teaching 

Hospital, during the period from March to April 2018. Study population was 30 patients with H. 

pylori infection  (test group). Another 30 blood specimens were collected from matched, 

apparently healthy participants (control group). Inclusion criteria were all patients with H. 

pylori infection; and exclusion criteria were any participant with a past history of diseases that 

can interfere with vitamin D3 e.g. osteoporosis; alcoholism, smoking, bone metabolism diseases, 

chronic liver disease, chronic renal disease, pregnant and menopausal women. The study was 

approved by the Scientific Research Committee of Al Neelain University. All study population 

were informed about the aim of the study, and a verbal informed consent was obtained from each 

participant.                                                                                                                                                            

Clinical and demographical data was collected by a well-structured questionnaire. Blood 

specimens were collected and serum was separated.  

The concentration vitamin D3 was measured by the Mindry Reader ELISA. This ELISA machine 

is designed for in vitro determination of 25-OH vitamin D in human serum samples. Patients 

samples were diluted with biotin-labeled 25-OH vitamin and added to microplate wells coated 

with monoclonal anti-25-OH vitamin D antibodies. During incubation, an unknown amount of 

25-OH vitamin D in the patient sample and a known amount of biotin-labeled 25-OH vitamin D 

will compete for the antibody binding sites in the microplate wells plate. Unbound 25-OH  
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vitamin D was removed by washing. For the detection of the bound biotin-labeled 25-OH 

vitamin D, a second incubation was performed using peroxidase-labeled streptavidin. In the third 

incubation, peroxidase substrate tetramethylbenzidine was added to the bound peroxidase to 

promote a color reaction. The color intensity is inversely proportional to the 25-OH vitamin D 

concentration in the samples. Results were calculated directly using a standard curve. 

Pathological and normal control sera were included to assure accuracy and precision of results.     

Data analysis was carried out by the computerized Statistical Package of Social Science (SPSS) 

program (version 21). The results were expressed as percentage mean and standard deviation 

(SD). Independent T-test was obtained to compare the study parameters in test group versus 

control group. Correlation was calculated to detect the relationship between study parameters 

and study variables. A-p-value less than 0.05 was considered significant.     

 

Results  
 

The mean ± standard deviation (SD) of vitamin D3 were (15.56 ± 7.08 ng/ml respectively) in test 

group patients and they were (20.21 ± 6.09 ng/ml respectively) in control group participants. The 

statistical analysis showed a significant decrease in the concentrations of vitamin D3 among 

patients with H. pylori infection, as compared with the control group participants (p = 0.008).    

Regarding gender, the mean ± SD of vitamin D3 were (20.34 ± 7.85 ng/ml respectively) in males 

with H. pylori infection; and were (13.18 ± 5.41 ng/ml respectively) in females with H. pylori 

infection. There was a significant increase in the concentrations of vitamin D3 in male patients 

with H. pylori infection as compared with females with H. pylori (p = 0.007).  

The correlation test showed no correlation was found between the concentrations of vitamin D3 

and age incidence (Fig. 1). 
 

 

Fig. (1): Correlation of vitamin D3 concentrations with                                                                                                                    

age incidence among the test group patients 
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Discussion                                                                                                                                            
 

H. pylori infection has been linked to many disorders like autoimmune thyroid diseases, diabetes 

mellitus, osteoporosis, and primary hyperparathyroidism. H. pylori infection can also induce 

individual inflammatory and immune reactions, which can regulate bone turnover.                                                 

In the present study the concentrations of vitaminD3 showed a significant decrease in patients 

with H. pylori infection as compared with control group participants (p = 0.008). Other studies 

had reported that vitamin D deficiency can be an important risk factor for many disorders, e.g. 

autoimmune thyroid diseases, diabetes mellitus, osteoporosis, and hyperparathyroidism4.                   

In this study, there were compatible findings with previous studies; as regard the association 

between H. pylori infection5.                                                                                                                          

Several possible mechanisms might explain these findings. Firstly, H. pylori infection may result 

in chronic gastritis and may induce systemic inflammation and release of cytokines, tumor 

necrosis factor, interleukin-1 and interleukin-66. These inflammatory cytokines are known to 

cause bone resorption, hence H. pylori infection may affect bone turnover indirectly.                                            

The second mechanism was the chronic H. pylori infection leading to gastric mucosal atrophy 

which would decrease acid secretion. Accordingly, the hypochlorhydric stomach affects calcium 

absorption, calcium homeostasis and bone mass7. 

Regarding gender incidence, this study found a significant increase in the concentrations of 

vitamin D, in male patients with H. pylori infection as compared with females with H. pylori 

infection (p = 0.007). Also, there was no correlation between the concentration of vitamin D and 

age incidence in test group patients (R = - 0.257 and p = 0.170).   

Conclusions: The concentrations of vitamin D3 were lower in patients with H. pylori infection, 

and the concentrations vitamin D3 were decreased among females with H. pylori infection as  

compared with males. 
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