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Abstract 

Background: Recently, immunomodulatory effect of vitamin D was documented. It was proposed that 
serum level of vitamin D in some populations including patients with asthma, cystic fibrosis, chronic 
obstructive pulmonary disease (COPD), tuberculosis and respiratory infections is lower than normal. We 
have evaluated serum vitamin D concentration in H1N1 infected patients.  
Methods: Fifty-two patients with documented H1N1 influenza were enrolled the study during pandemic 
2009 flu. Patients’ demographic data was recorded and one venous blood sample (3 ml) was collected from 
each patient at same time a day (at morning). Serum 25 (OH) D concentrations was measured by 
Chemiluminescence method. 
Results: Median (interquartiles 25-75) serum 25 (OH) D concentrations in the studied population was 26.62 
(13.85-45.86) nmol/l. In men and women enrolled in the study, medians (interquartiles 25-75) of serum 
25(OH) D were 28.95 (21.10-44.55) and 16.72 (10.48-98.34), respectively. Serum vitamin D concentration 
was higher in women than men, but it was not statistically significant. 
Conclusion: Based on vitamin D deficiency definition [serum 25(OH) D levels less than 35 nmol/l], 60.8% 
of the Iranian H1N1 infected patients had vitamin D deficiency. 
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Introduction 
Vitamin D is a lipid soluble vitamin provided 
to the human body by some foods such as oily 
fish, egg yolk, fish liver oil and some fortified 
food like milk or orange juice (1). Biologically 
active form of vitamin D is 1, 25 dihydroxy 
vitamin D3 [1, 25 (OH) D3] that can be 
produced from precursors like 7-
Dehydrocholestrol (7-DHC) by a 
photosynthetic mechanism in skin (2). Several 
studies documented the various important 
roles of this vitamin such as regulation of 
calcium and phosphorous homeostasis (3), 
immunomodulatory effect on cancers (4) and 
cardiovascular diseases (5,6). Recently, 
immunomodulatory effects of vitamin D was 
documented (6-8). It seems that vitamin D 
serum levels in some populations including 
patients with asthma, cystic fibrosis, chronic 
obstructive pulmonary disease(COPD), 
tuberculosis and respiratory infections are 
lower than normal population (9) and there is 
emphasis on vitamin D role in innate 
immunity including T cells, B cells, NK cells, 
and monocytes (10). For many decades, 
vitamin C has been used for prevention and 
treatment of upper respiratory tract infections 
(URTI) despite the lack of convincing 
evidence of benefit in community populations 
(11). But it was shown that vitamin D status is 
inversely associated with recent URTI, 
common cold and influenza (9). Pandemic 
2009 flu caused by H1N1 virus, and its spread 
throughout the world lead to important burden 
on healthcare system, and causing morbidity 
and mortality to millions of people worldwide 
(12, 13). It was hypothesized that that 
epidemic influenza occurs in seasonal pattern 
and peaks during winter, when vitamin D 
deficiency is common (14). 
Vitamin D deficiency is common in Iran and 
many other countries (15, 16). This study 
focused on H1N1 infected population and their 
25(OH) D serum level to determine prevalence 
of vitamin D deficiency in this patients. 
 
Methods 
Fifty-two patients with documented H1N1 
influenza (based on RT-PCR reports) were 
enrolled the study during pandemic 2009 flu in 
Imam-Khomeini hospital, Tehran, Iran. 
Patients’ demographic data was recorded and 
one venous blood sample (3 ml) was collected 

from each patient at same time a day (at 
morning). Serum 25 (OH) D concentrations 
was measured by Chemiluminescence method. 
Based on national data (15-18), serum 25(OH) 
D levels lower than 35 nmol/L are considered 
as vitamin D deficiency. Data analyses have 
been performed using SPSS version 13. 
 
Results 
Fifty-two patients including 29 males (aged 
39±14 years) and 23 females (aged 37 ±13 
years) participated in this study. The most 
frequent clinical features and chief complaints 
of patients were cough (71.5%), fever (69.6%), 
myalgia (65.1%), shaking chills (63.1%), and 
headache (60.1%).  Based on severity of 
infection, location of care was determined for 
(49 %) of patients as to be remained in the 
community, (43%) were admitted to the 
general ward in the hospital, and (8%) were 
admitted to an ICU. The length of staying for 
hospitalized patients had a median of 3 days 
and the mean duration of symptoms was 5 
days. The outcome of patients based on their 
location of care, was as following: from those 
remained in the community 70.2% recovered 
without any complications. From hospitalized 
patients in general wards 40.3% discharged 
without any complication. Complications of 
H1N1 infection that recorded in the patients 
were as following: respiratory complications, 
central nervous system disorders, 
gastrointestinal, cardiovascular, renal, and 
hepatic complications.  
Median (Interquartiles 25-75) serum 25 (OH) 
D concentrations in the studied population was 
26.62 (13.85-45.86) nmol/l. In men and 
women enrolled in the study, medians 
(interquartiles 25-75) of serum 25(OH) D were 
28.95 (21.10-44.55) and 16.72 (10.48-98.34), 
respectively (Figure 1).  Serum vitamin D 
concentration was higher in women than men, 
but it was not statistically significant (P=0.3). 
Based on vitamin D deficiency definition 
(serum 25(OH) D level less than 35 nmol/l), 
60.8% of the studied patients had vitamin D 
deficiency. In comparison with healthy 
population, serum vitamin D concentration 
was not significantly different. There was no 
correlation between serum 25(OH) D and age 
(R=0.25 and P=0.07) and patients' outcome 
(R=0.41, P=0.1). 
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Figure 1- Median, 5 and 95 percentile of serum vitamin D in males and females 
 

Discussion 
This is the first report that has evaluated 
vitamin D serum concentration in Iranian 
H1N1 infected patients. We found that 60.8% 
of this population was vitamin D deficient, as 
defined serum 25(OH) D lower than 35 
nmol/L. According to previous studies, 
vitamin D deficiency is common in Iranian 
population. The highest level was reported by 
Hashemipour et al. which found vitamin D 
deficiency in 81.3% of healthy population of 
Tehran (16). The differences between vitamin 
D deficiency prevalence may be related to 
seasons that the studies were done. The 
mentioned study was done at the beginning of 
2001 and present study was done in October 
and November 2009. Serum 25(OH) D 
concentrations have monthly variation and the 
nadir were seen in December and February but 
in October the values was highest (17). 
There are several explanation for vitamin D 
deficiency such as insufficient sun exposure, 
clothing habits, darker skin pigmentation, skin 
coverage, air pollutions and insufficient 
vitamin D intake (9, 16). Vitamin D deficiency 
suffers both males and females. Our findings 
are consistent with some other studies showing 

difference between mean serum 25(OH) D 
levels in males and females (15, 18). However 
this difference was not significant. In 
accordance with Sedrani et al. (19) findings 
serum 25(OH) D level was lower in the H1N1 
infected males than females.   
Epidemiological studies indicate an inverse 
association between serum 25(OH) D level 
and respiratory tract infections (2, 9). Possible 
mechanisms may due to vitamin D effects on 
innate immunity. Immune cells including B 
and T lymphocytes, neutrophils, and antigen 
presenting cells such as macrophages have 
receptors for vitamin D (20). Recent 
researches showed that vitamin D stimulates 
genetic expression of anti-microbial peptide 
(AMP) in human monocytes, neutrophils, and 
other human cell lines. Defensins and 
Cathelicidins are some of these endogenous 
antibiotics and display broad spectrum 
antimicrobial and anti viral activity (14). 
Influenza is one of respiratory viral pathogens 
that show a distinct wintertime excess. In 1981 
Hope-Simpson proposed that “seasonal 
stimulus” associated with solar radiation and 
seasonality of epidemic influenza. He found 
vitamin D is responsible for this event. Since 
vitamin D formation dependent on solar 
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radiation and it improves innate immunity 
around the summer and impairs it in the winter 
(21). We have not found direct correlation 
between 25 (OH) D deficiencies and severity, 
duration and outcome of influenza infection. It 
is compatible with LI-NG et al. findings (22). 
Because the main production source of vitamin 
D in human is exposure to sunlight, and so 
many factors affect it, some authors 
recommend vitamin D supplement in the 
winter in order to reduce the risk of respiratory 

infections including influenza (14), but some 
studies have not proposed it (22). 
More evidences from randomized controlled 
trials are warranted to establish effectiveness 
of vitamin D supplementation in preventing 
respiratory viral infections.  
 
Acknowledgments 
We are grateful to the staff of the Infectious 
Diseases Ward of Imam Khomeini Hospital 
for their participation in this work.  

 

References 
1. Lamberg-Allardt C. Vitamin D in foods 

and as supplements. Prog Biophys Mol 
Biol 2006; 92:33-38. 

2. Laaksi I, Ruohola JP, Tuohimaa P, Auvinen 
A, Haataja R, Pihlajamäki H, Ylikomi T. 
An association of serum vitamin D 
concentrations<40 nmol/L with acute 
respiratory tract infection in young Finish 
men. Am J Clin Nutr 2007; 86:714-7. 

3. Holick MF. Vitamin D: a millennium 
perspective. J Cell Biochem 2003; 88:296-
307. 

4. King AN, Beer DG, Christensen PJ, 
Simpson RU, RamnathN. The vitamin 
D/CYP24A1 story in cancer. Anticancer 
Agents Med Chem 2010; 10 : 213-24. 

5. Anagnosis P, Athyros VG, Adamidou F, et 
al. Vitamin D and cardiovascular disease: a 
novel agent for reducing cardiovascular 
risk? Curr Vasc Pharmacol 2010;8: 720-30. 

6. H.Bischoff-Ferrari. Health effects of 
vitamin D. Dermatologic Therapy 2010; 
23:23-30. 

7. Dogan M, Erol M, Cesur Y, et al. The 
effect of 25-hydroxyvitamin D3 on the 
immune system. J Pediatr Endocrinol 
Metab 2009; 22:929-35. 

8. J. Adams, M. Hewison. Unexpected 
actions of vitamin D: new perspectives on 
the regulation of innate and adaptive 
immunity. Nat Clin Endocrinol Metab 
2008; 4:80-90. 

9. D.A. Hughes, R.Norton. Vitamin D and 
respiratory health. Clinical and 
Experimental immunology 2009; 158:20-25. 

10. J.Meiller, R.Gallo. Vitamin D and innate 
immunity. Dermatologic Therapy 2010; 
23:13-22. 

11. Heimer KA, Hart AM, Martin LG, Rubio-
Wallace S. Examining the evidence for the 
use of vitamine C in the prophylaxis and 
treatment of the common cold. J Am Acad 
Nurse Pract 2009; 21:295-300.  

12. Schoenbaum SC. Economic impact of 
influenza: the individual’s perspective. Am 
J Med 1987; 82 (Suppl 6A): 26-30. 

13. Sullivan KM. Health impact of influenza 
in the United States. Pharmacoeconomics 
1996; 9 (Suppl 3): 26-33. 

14. J.Cannell, R.Vieth, J.C.Umhau, et al. 
Epidemic influenza and vitamin D. 
Epidemiol Infect 2006;134:1129-1140. 

15. R. Heshmat, K. Mohammad, SR. 
Majdzadeh, et al. Vitamin D deficiency in 
Iran: A multi-center study among different 
urban areas. Iranian J Publ Health 2008; 
1(Suppl): 72-78. 

16. S. Hashemipour, B. Larijani, H. Abidi, et 
al. Vitamin D deficiency and causative 
factors in the population of Tehran. BMC 
Pulic Health 2004; 4:38-44. 

17. A.A. Mirsaed ghazi, F.Rais zadeh, P 
Pezeshk, et al. Seasonal variation of serum 
25 hydroxy D3 in residents of Tehran. J
Endocrinol Invest 2004; 27:676-679. 

18. K. Moradzadeh, B. Larijani, A. Keshtkar, 
et al. Normative values of vitamin D 
among Iranian population: a population 
based study. Int J Osteoporosis Metab 
Disorders 2008; 1:8-15. 

19. Sedrani SH, Elidrissy AW, Arabi KM. 
Sunlight and vitamin D status in normal 
Saudi subjects. Am J Clin Nutr 1983; 38: 
129-132. 

20. Adorini L, Penna G, Giarratana N, et al. 
Dendritic cells as key targets for 
immunomodulation by vitamin D receptor 



Iranian Journal of Diabetes and Lipid Disorders; 2010; Vol 9 5

ligands. J Steroid Biochem Mol Biol 2004; 
89-90: 437-441. 

21. Hope-Simpson RE. The role of season in 
the epidemiology of influenza. Journal of 
Hygiene 1981; 86:35-47. 

22. M. LI-NG, J F Alolia, S. Pollack, et al. A 
randomized controlled trial of vitamin D3 
supplementation for the prevention of 
symptomatic upper respiratory tract 
infection. Epidemiol Infect 2009; 137: 
1396-1404.

 


