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ABSTRACT
Background: Helicobacter pylori (H.pylori) infection is one of the most 
risk factors for gastric cancer. More than 80 % of H. pylori infection 
was demonstrated as asymptomatic infection. Vitamin D was recently 
found to play important roles in many diseases including infectious 
disease and cancer. While the level of vitamin D in asymptomatic H. 
pylori infection was rarely reported, so we investigated serum vitamin 
D concentration in asymptomatic H. pylori infection in this study. 

Methods: Data for 3567 people were collected and analyzed, 182 of 
whom were identified as asymptomatic H. pylori infection without any 
other disease. H. pylori infectionstatus was determined by carbon-13 
urea breath test. Serum 25-hydroxyvitamin D, was detected with 
ELISA. Periphery leukocyte, neutrophile and lymphocyte frequencies 
were detected with standard automated clinical methodologies. 

http://mo.qingres.com
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Results:  No signif icant different serum 25 - 
hydroxyvitamin D concentration was found between 
asymptomatic H .pylori infection patients and normal 
healthy control. Asymptomatic H. pylori infection 
patients had significantly higher periphery leukocyte 
and neutrophile frequencies than those in normal 
healthy control. 

Conclusion: Asymptomatic H. pylori infection status 
did not influence the concentration of circulating 
vitamin D.

Keywords: Vitamin D; H. Pylori; Asymptomatic 
infection; Leukocyte; Neutrophile

1 INTRODUCTION
Helicobacter pylorus (H. pylori) is a gram-negative 
microaerophilic bacterium that selectively colonizes 
in the human stomach [1]. About 50 % of the global 
population is infected by H. pylori [1-3]. Variable clinical 
manifestations are associated with H. pylori infection, 
and 80 % - 90 % of them are asymptomatic infection, 
and 10 % - 15 % of them are demonstrated as 
gastric or duodenal ulcer, and 1 % - 2 % of them are 
directly found in gastric cancer (GC) patients [4]. The 
World Health Organization has classified H. pylori 
as a type I carcinogen, as 75 % of GC is associated 
with H. pylori infection. As asymptomatic infection is 
the majority demonstration of H. pylori infection, it is 
necessary to study asymptomatic H. pylori infection 
to prevent gastric cancer.

Vitamin D is a fat-soluble secosteroid which is 
synthesized in the body and has broad biological 
effects. 25-hydroxyvitamin D is the most stable and 
widely measured type of vitamin D in circulating. 
Active vitamin D can not only regulate calcium and 
phosphorus homeostasis [5, 6], it has a broad range of 
functions including modulating the immune system 
and regulating cellular differentiation and proliferation 
[7-13]. So, vitamin D is no more just associated with 
skeletal diseases, it is also found to play important 
role in many non-skeletal chronic diseases such 
as cardiovascular disease, metabolic disorder, 
infectious disease, autoimmune disease, mortality 
and cancer [14-27].

Vitamin D was reported to can activate the 
vitamin D receptor in H. pylori infection patients to 
inhibit the replication of H. pylori [28]. And vitamin D 
concentration in H. pylori infection was reported 
to be different in different disease status. For 
example, the level of vitamin D was reported to 
be lower in H. pylori gastritis patients than that in 
healthy control in one research [29], while in another 

elegant study, the concentration of vitamin D was 
reported to have no significant difference between 
H. pylori positive and H. pylori negative severely 
obese patients [30]. The level of 25-hydroxyvitamin 
D in asymptomatic H. pylori infection was rarely 
reported, so we investigated serum concentration of 
25-hydroxyvitamin D, different cancer antigens and 
periphery immune cell frequency in asymptomatic H. 
pylori infection in this investigation.

2 MATERIALS AND METHODS

2.1 Ethics statement
This study was approved by the Committee for 
Ethical Review of Research involving Human 
Subjects at the Sun Yat-Sen Memorial Hospital and 
oral consent was performed.

2.2 Study population 
Data about 3567 people for normal physical 
examination in the Sun Yat-Sen Memorial Hospital, 
Sun Yat-Sen University were collected and analyzed 
for H. pylori infection firstly, 495 of whom were further 
enrolled for 25-hydroxyvitamin D concentration and 
other parameters analysis in asymptomatic H. pylori 
infection related study after careful exclusion. 182 
of them were identified as asymptomatic H. pylori 
infection without any other diseases, and remains 
were normal healthy H. pylori negative control.

Excluding criteria for asymptomatic H. pylori 
infection: People did not take carbon-13 urea breath 
test and did not detect serum 25-hydroxyvitamin D 
concentration was excluded from this investigation. 
People with any signs of acute infection, chronic 
inflammatory disease, malignancy, hypertension, 
diabetes mellitus, or any abnormal were excluded 
from this investigation.

2.3 Carbon-13 urea breath test
H. pylori infection status was determined with 
carbon-13 urea breath test according to the 
instruction of the manufacturer performed with 
FAMci2 in the digestion laboratory of the Sun Yat-
Sen Memorial Hospital.

2.4 Enzyme linked immunosorbent 
assays (ELISA)
Serum 25-hydroxyvitamin D concentration was 
detected with ELISA (MK3) performed in the clinical 
laboratory of the Sun Yat-Sen Memorial Hospital. 

2.5 Periphery immune cell frequency 
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calculation
Periphery leukocyte, neutrophile and lymphocyte 
concentration was performed with Sysmex XE-5000 
in the clinical laboratory of the Sun Yat-Sen Memorial 
Hospital. 

2.6 Statistical analysis
All statistical analysis was performed with SPSS 
version 16.0 and significance was defined as p 
values less than 0.05. Continuous variables were 
analyzed with independent Student’s t-test (two 
tailed) and reported as mean ± standard deviation 
(SD). Category variables were compared with the 
Chi-Square (χ2) test.

3 RESULTS

3.1 Epidemiology of H. pylori infection in 
analyzed population
H. pylori infection status of this population (3567) 
was first determined with carbon-13 urea breath test, 
1325 (37.2 %) of whom were found to be infected 
with H. pylori. Further, we summarized H. pylori 
infection frequency in different age and gender 
groups. The result showed that 51 to 60 years 
old population had the highest H. pylori infection 
incidence in all. In which, the H. pylori infection 
incidence was as high as 40.4 % for female and 40.3 
% for male respectively, while those younger than 21 
years old groups had the lowest H. pylori infection 
incidence (6.7 % for female and 18.2 % for male 
respectively) (Fig. 1). 

3.2 No different 25-hydroxyvitamin 
D concentration was found between 
female and male asymptomatic H. pylori 
infection patients 
As asymptomatic H. pylori  infection was the 
majority of H. pylori infection, we further analyzed 
25-hydroxyvitamin D concentration in this population. 
As vitamin D was reported to be associated with 
many diseases [14-27], most of them were excluded 
from further analyzed. Only 182 asymptomatic 
H. pylori infection patients with detected serum 
25-hydroxyvitamin D concentration without any 
other disease were included. To explore whether 
serum 25-hydroxyvitamin D concentration was 
related to gender or not, we compared serum 
25-hydroxyvitamin D concentration in female and 
male asymptomatic H. pylori infection patients 
with two tailed independent Student’s t-test. The 
result demonstrated that no significant difference 
was found between these two groups (serum 
25-hydroxyvitamin D concentration was 51.35 ± 16.8 
nmol/L for female and 54.73 ± 18.28 nmol/L for male 
respectively, p = 0.083) (Fig. 2). 

Fig. 2 Comparing serum 25-hydroxyvitamin D 
concentration in male and female asymptomatic 
H. pylori infection patients. No significantly different 
serum 25-hydroxyvitamin D concentration was found 
between male and female asymptomatic H. pylori 
infection patients.

3.3 No different 25-hydroxyvitamin D 
concentration was found in young and 
old asymptomatic H. pylori infection 
patients 

Fig. 1 H. pylori infection frequency in different age 
and gender group.
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As serum 25-hydroxyvitamin D concentration was 
ever reported to be associated with age [31], we 
explored whether 25-hydroxyvitamin D concentration 
was related to age or not in asymptomatic H. pylori 
infection patients. Asymptomatic H. pylori infection 
patients were divided to two groups according to 
their median age (45 years old). Those younger 
than 45 years old were classified as young group 

Fig. 3 Comparing serum 25-hydroxyvitamin D concentration in young and old asymptomatic H. pylori 
infection patients. No significantly different serum 25-hydroxyvitamin D concentration was found between young 
and old asymptomatic H. pylori infection patients.

and those equal or older than 45 years old were 
classified as old group. The result demonstrated that 
no significantly different serum 25-hydroxyvitamin D 
concentration was found between these two groups 
after analyzing with two tailed independent Student’s 
t-test (serum 25-hydroxyvitamin D concentration was 
51.47 ± 15.86 nmol/L for youngand 55.45 ± 19.03 
nmol/L for oldrespectively, p = 0.052) (Fig. 3). 

3.4 No different 25-hydroxyvitamin 
D concentration was found between 
asymptomatic H. pylori infection and 
normal healthy control
To investigate whether H. pylori infection status 
influence serum 25-hydroxyvitamin D concentration 
or not, we compared serum 25-hydroxyvitamin 
D level between asymptomatic H. pylori infection 
patients and 313 normal healthy control (Please see 
Table 1 for the clinical characteristics of asymptomatic 
H. pylori infection patients and normal healthy 
control). The result demonstrated that no significantly 

different serum 25-hydroxyvitamin D concentration 
was found between these two populations after 
analyzing with two tailed independent Student’s 
t-test (serum 25-hydroxyvitamin D concentration 
was 56.36 ± 19.85 nmol/L for asymptomatic H. 
pylori infection patients and 53.12 ± 17.33 nmol/L for 
normal healthy control respectively, p = 0.068 ) (Fig. 
4). 
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Fig. 4 Comparing serum 25-hydroxyvitamin D concentration inasymptomatic H. pylori infection patients 
and normal healthy control. No significantly different serum 25-hydroxyvitamin D concentration was found 
between asymptomatic H. pylori infection patients (HP positive) and normal healthy control (HP negative).

3.5 Periphery immune cell frequency in 
asymptomatic H. pylori infection patients 
and normal healthy population
Periphery leukocyte, neutrophile, and lymphocyte 
frequencies in in asymptomatic H. pylori infection 
patients and normal healthy control. were also 
analyzed with two tailed independent Student’s 

Table 1. Clinical characteristics of asymptomatic H. pylori infection patients and normal healthy control

Clinical Characteristic HP positive (n = 182) Control (n = 313) p value

Age (years) 45.69 ± 9.46 (28-80) 44.45 ± 9.10 (25-78) 0.157

Gender& (number) 0.527

Female 92 149

Male 90 164

BMI (Kg/m2) 23.89 ± 3.39 23.72 ± 3.36 0.584

Systolic Pressure (mmHg) 116.25 ± 14.20 115.74 ± 13.54 0.695

Diastolic Pressure (mmHg) 75.78 ± 10.19 75.47 ± 10.09 0.740

Data were mean ± SD, or number or age range. All were analyzed with two tailed independent Student’s t-test, except & 
was analyzed with χ2 Chi-Square test.

t-test. Results showed that periphery leukocyte and 
neutrophile frequencies were significantly higher in 
asymptomatic H. pylori infection patients than those 
in normal healthy control (Fig. 5).
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4 DISCUSSION
Only 37.2 % of this studied population was found 
to be infected by H. pylori, which was lower than 
those were ever reported [2-3]. It might be due to the 
improvement of health care in this population, as 
most of this population came from well educated and 
wealthy family. We also found that H. pylori infection 
rate was relatively higher in groups with age older 
than 20 years old, which might be due to the reason 
that people in this age were more sociable and dined 
out more frequently than the younger people. That’s 
to say, this population had more opportunity to be 
infected by H.pylori. Of cause, we could not exclude 
other possibility for the difference.

We did not found significantly different serum 
25-hydroxyvitamin D concentration between the 
old and young, or between female and male 
asymptomatic H. pylori infection patients, which 
was not in accordance with the report that old 
or female people had relative lower circulating 
25-hydroxyvitamin D level in normal population [31]. 
It might be attributed to the different populations 
tha t  were  inves t iga ted.  We s tud ied  serum 
25-hydroxyvitamin D level in asymptomatic H. pylori 
infection population, which was quite different from 
the reported healthy population.

The result that no significant difference of serum 
25-hydroxyvitamin D concentration was found 
between asymptomatic H. pylori infection population 
and normal healthy control was in accordance with 
the report that H. pylori infection status did not 
influence vitamin D level in severely obese patients 
[30], and was different from the report that H. pylori 

Fig. 5 Periphery immune cell frequency in asymptomatic H. pylori infection  patients and normal healthy 
control. Asymptomatic H. pylori infection patients (HP positive) and normal healthy control (HP negative). *, p < 0.05.

gastritis patients had lower vitamin D concentration 
than that in normal control [29]. That might be due to 
the different populations that were investigated in 
these three studies. We studied the asymptomatic H. 
pylori infection population, and the severely obese H. 
pylori infection patients were reported to be mainly 
asymptomatic infection according to the discussion 
of authors [30], which supported that asymptomatic H. 
pylori infection did not influence the concentration 
of vitamin D. Whereas, in another study, authors 
studied vitamin D concentration in H. pylori gastritis 
patients, which were more severe than those in 
asymptomatic H. pylori infection patients.

Although H. pylori infection had been related to 
GC generation [1-2], asymptomatic H. pylori infection 
patients did not demonstrate significantly higher level 
of serum 25-hydroxyvitamin D, CEA, CA125, CA153, 
CA242, CA19-9 and AFP when compared with 
normal healthy population (data did not show). And 
only periphery leukocyte frequency and neutrophile 
frequency were significantly higher in asymptomatic 
H. pylori infection patients than those in the normal 
healthy control, which was in accordance with what 
was ever reported [32]. The reason might be that 
microorganism infection induced carcinogenesis 
was a long process, which was normally generated 
by repeated stimulation induced everlasting chronic 
inflammation. While asymptomatic H. pylori infection 
was normally in the slight and early phase, it was 
reasonable not to find significant difference of cancer 
related markers between asymptomatic H. pylori 
infection population and normal healthy control. 
Asymptomatic H. pylori infection although slight and 
early, was still a bacterial infection, and periphery 
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neutrophile was on the defense against bacteria, 
so it was reasonable to observed the increase of 
periphery leukocyte and neutrophile frequency in 
asymptomatic H. pylori infection circulation. 

ACKNOWLEDGEMENT
This study was supported by the grant (No. 
2017A020215017 to Hongyu Li) from Guangdong 
provincial continuing planning project, Guangdong, 
China.

CONFLICTS OF INTEREST
The authors declare that they have no conflicts of 
interest.

REFERENCES
1. Parsonnet J, Friedman GD, Vandersteen DP, 

Chang Y, Vogelman JH, Orentreich N, Sibley 
RK. Helicobacter pylori infection and the risk of 
gastric carcinoma. N Engl J Med. 1991; 325(16): 
1127-1131.

2. Peek RM Jr, Blaser MJ. Helicobacter pylori and 
gastrointestinal tract adenocarcinomas. Nat Rev 
Cancer. 2002; 2(1): 28-37.

3. Atherton JC, Blaser MJ. Coadaptation of 
Helicobacter pylori and humans: ancient history, 
modern implications. J Clin Invest. 2009; 119(9): 
2475-2487.

4. Blaser MJ. Who are we? Indigenous microbes 
and the ecology of human diseases. EMBO 
Rep. 2006; 7(10): 956-960.

5. Bikle DD, Pillai S. Vitamin D, calcium, and 
epidermal differentiation. Endocr Rev. 1993; 
14(1): 3-19.

6. DeLuca HF. Overview of general physiologic 
features and functions of vitamin D. Am J Clin 
Nutr. 2004; 80(6 Suppl): 1689S-1696S.

7. Adams JS, Hewison M. Unexpected actions of 
vitamin D: new perspectives on the regulation 
of innate and adaptive immunity. Nat Clin Pract 
Endocrinol Metab. 2008; 4(2): 80-90.

8. Edfeldt K, Liu PT, Chun R, Fabri M, Schenk 
M, Wheelwright M, Keegan C, Krutzik SR, 
Adams JS, Hewison M, Modlin RL. T-cell 
cytokines differentially control human monocyte 

antimicrobial responses by regulating vitamin 
D metabolism. Proc Natl Acad Sci USA. 2010; 
107(52): 22593-22598.

9. Rolf L, Muris AH, Hupperts R, Damoiseaux 
J. Vitamin D effects on B cell function in 
autoimmunity. Ann N Y Acad Sci. 2014; 1317: 
84-91.

1 0 . N e v e  A ,  C o r r a d o  A ,  C a n t a t o r e  F P. 
Immunomodulatory effects of  v i tamin D 
i n  pe r i phe ra l  b l ood  monocy te -de r i ved 
macrophages from patients with rheumatoid 
arthritis. Clin Exp Med. 2014; 14(3): 275-283.

11. Peehl DM, Skowronski RJ, Leung GK, Wong ST, 
Stamey TA, Feldman D. Antiproliferative effects 
of 1,25-dihydroxyvitamin D3 on primary cultures 
of human prostatic cells. Cancer Res. 1994; 
54(3): 805-810.

12. Masuda S, Jones G. Promise of vitamin D 
analogues in the treatment of hyperproliferative 
conditions. Mol Cancer Ther. 2006; 5(4): 797-
808.

13. Sung V, Feldman D. 1,25-Dihydroxyvitamin D3 
decreases human prostate cancer cell adhesion 
and migration. Mol Cell Endocrinol. 2000; 164(1-
2): 133-143.

14. Tang BM, Eslick GD, Nowson C, Smith C, 
Bensoussan A. Use of calcium or calcium in 
combination with vitamin D supplementation to 
prevent fractures and bone loss in people aged 
50 years and older: a meta-analysis. Lancet. 
2007; 370(9588): 657-666.

15. Karakas M, Thorand B, Zierer A, Huth C, 
Meisinger C, Roden M, Rottbauer W, Peters 
A, Koenig W, Herder C. Low levels of serum 
25-hydroxyvitamin D are associated with 
increased risk of myocardial infarction, especially 
in women: results from the MONICA/KORA 
Augsburg case-cohort study. J Clin Endocrinol 
Metab. 2013; 98(1): 272-280.

16. Deleskog A, Piksasova O, Silveira A, Samnegård 
A, Tornvall  P, Eriksson P, Gustafsson S, 
Ostenson CG, Ohrvik J, Hamsten A. Serum 
25-hydroxyvitamin D concentration, established 
and emerging cardiovascular risk factors and 
risk of myocardial infarction before the age of 60 
years. Atherosclerosis. 2012; 223(1): 223-229.

17. Giovannucci E, Liu Y, Hollis BW, Rimm EB. 
25-hydroxyvitamin D and risk of myocardial 
infarction in men: a prospective study. Arch 
Intern Med. 2008; 168(11): 1174-1180.

18. Forman JP, Curhan GC, Taylor EN. Plasma 
25-hydroxyv i tamin D leve ls  and r isk  o f 
incident hypertension among young women. 



 Vitamin D in Asymptomatic H.Pylori InfectionQingyu Chen  et al.

MED ONE  2017, 2:e170024 | Email:mo@qingres.com                                                                                           October 25, 2017 8

Hypertension. 2008; 52(5): 828-832.

19. Pittas AG, Lau J, Hu FB, Dawson-Hughes B. The 
role of vitamin D and calcium in type 2 diabetes. 
A systematic review and meta-analysis. J Clin 
Endocrinol Metab. 2007; 92(6): 2017-2029.

20. Yamshchikov AV, Desai NS, Blumberg HM, 
Ziegler TR, Tangpricha V. Vitamin D for 
treatment and prevention of infectious diseases: 
a systematic review of randomized controlled 
trials. Endocr Pract. 2009; 15(5): 438-449.

21. Kerr GS, Sabahi I, Richards JS, Caplan L, 
Cannon GW, Reimold A, Thiele GM, Johnson D, 
Mikuls TR. Prevalence of vitamin D insufficiency/
de f i c iency  i n  rheumato id  a r th r i t i s  and 
associations with disease severity and activity. J 
Rheumatol. 2011; 38(1): 53-59.

22. Craig SM, Yu F, Curtis JR, Alarcón GS, Conn 
DL, Jonas B, Callahan LF, Smith EA, Moreland 
LW, Bridges SL Jr, Mikuls TR. Vitamin D status 
and its associations with disease activity and 
severity in African Americans with recent-onset 
rheumatoid arthritis. J Rheumatol. 2010; 37(2): 
275-281.

23. Myhr KM. Vitamin D treatment in multiple 
sclerosis. J Neurol Sci. 2009; 286(1-2): 104-108.

24. Melamed ML, Michos ED, Post W, Astor B. 
25-hydroxyvitamin D levels and the risk of 
mortality in the general population. Arch Intern 
Med. 2008; 168(15): 1629-1637.

25. Lappe JM, Travers-Gustafson D, Davies KM, 
Recker RR, Heaney RP. Vitamin D and calcium 
supplementation reduces cancer risk: results of 
a randomized trial. Am J Clin Nutr. 2007; 85(6): 
1586-1591.

26. Meeker S, Seamons A, Paik J, Treuting PM, 

Brabb T, Grady WM, Maggio-Price L. Increased 
dietary vitamin D suppresses MAPK signaling, 
colitis, and colon cancer. Cancer Res. 2014; 
74(16): 4398-4408.

27. Feldman D, Krishnan AV, Swami S, Giovannucci 
E, Feldman BJ. The role of vitamin D in reducing 
cancer risk and progression. Nat Rev Cancer. 
2014; 14(5): 342-357.

28. Guo L, Chen W, Zhu H, Chen Y, Wan X, Yang N, 
Xu S, Yu C, Chen L. Helicobacter pylori induces 
increased expression of the vitamin d receptor in 
immune responses. Helicobacter. 2014; 19(1): 
37-47.

29. Antico A, Tozzoli R, Giavarina D, Tonutti E, 
Bizzaro N. Hypovitaminosis D as predisposing 
factor for atrophic type A gastritis: a case-
control study and review of the literature on the 
interaction of Vitamin D with the immune system.
Clin Rev Allergy Immunol. 2012; 42(3): 355-364.

30. Gerig R, Ernst B, Wilms B, Thurnheer M, 
Schultes B. Preoperative nutritional deficiencies 
in severely obese bariatric candidates are not 
linked to gastric Helicobacter pylori infection.
Obes Surg. 2013; 23(5): 698-702.

31. Hilger J, Friedel A, Herr R, Rausch T, Roos 
F, Wahl DA, Pierroz DD, Weber P, Hoffmann 
K. A systematic review of vitamin D status in 
populations worldwide. Br J Nutr. 2014; 111(1): 
23-45.

32. Jafarzadeh A, Akbarpoor V, Nabizadeh M, 
Nemati M, Rezayati MT. Total leukocyte counts 
and neutrophil-lymphocyte count ratios among 
Helicobacter pylori-infected patients with peptic 
ulcers: independent of bacterial CagA status. 
Southeast Asian J Trop Med Public Health. 
2013; 44(1): 82-88.


