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INTRODUCTION 

Vitamin D is a fat-soluble steroid hormone that 

contributes to the maintenance of normal calcium 

homeostasis and skeletal mineralization.
1
 Vitamin D also 

has immunomodulatory effects on immune function.
2
 It 

was suggested that it might have a role in the optimal 

functioning of the innate immune system by inducing 

antimicrobial peptides in epithelial cells, neutrophils and 

macrophages.
2,3

  

25-hydroxyvitamin D (25OHD), the primary circulating 

form, has the ability to induce its own conversion to the 

active form 1, 25-dihydroxyvitamin D (calcitriol) and 

produce cathelicidin antimicrobial peptides in the 

presence of an antigen challenge.
4 

Accordingly, low 

serum 25OHD levels have been linked to increased risk 

of infection and a recent clinical trial demonstrated that 

vitamin D supplementation reduced the risk of influenza 

A infection.
5,6

 In addition to infection prevention, vitamin 

D insufficiency may also be important in the 

pathogenesis of sepsis, the most fatal consequence of 

severe infection. In-vitro and animal models of sepsis 

suggest that vitamin D treatment modulates 

proinflammatory cytokine production, deranged 

coagulation, and activation of the vascular endothelium 

associated with the sepsis syndromes.
7,8

 Vitamin D 

supplementation is a simple intervention that holds the 

potential to reduce illness severity in patients with 

infection. However, the association between vitamin D 

insufficiency and infection severity is not known. 
 

METHODS 

This study was conducted in Pediatric intensive care unit 

(PICU) of Department of Pediatrics, S.P. Medical 

College and Associated Group of Hospitals, Bikaner 

(Rajasthan), India. Institutional committee approved our 

study. The study criteria includes: One year to12 year old 
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patients admitted to the PICU with proven or suspected 

sepsis were enrolled in the study and excludes patients 

with chronic illness like chronic kidney disease, 

congenital heart disease, cerebral palsy, muscular 

dystrophy, malabsorption syndrome, nephrotic syndrome, 

severe acute malnutrition, patients in drugs interfering 

with calcium metabolism and surgical patients. For 

measurement of vitamin D, fresh blood sample was taken 

within 24 hours of admission in PICU and level of 

vitamin D was measured by VIDAS® 25 OH Vitamin D 

Total, which is an automated quantitative test for the 

determination of 25-hydroxyvitamin D Total in human 

serum or plasma using the ELFA (enzyme linked 

fluorescent assay) technique. Results were analyzed 

according to following biological analysis value.  

 Deficiency: Below 20 ng/ml 

 Insufficiency: 20-30 ng/ml 

 Sufficiency: 30-100 ng/ml. 

All collected data was tabulated and statically analysed 

by using SPSS software. 

RESULTS 

Out of total 50 patients, 16 were females and 34 were 

males. Forty two (84%) patients out of 50 patients had 

vitamin D levels < 30 ng/ml and only 8 patients had 

vitamin D >30 ng/ml. This was statistically significant as 

the p value was <0.05. In present study, out of total 50 

patients 32 patients belonged to rural area and 18 patients 

belonged to urban area. Out of total 32 rural area patients, 

16,8 and 8 belonged to vitamin D3 level <20 ng/mL, 20-

29 ng/mL and 30-100 ng/mL respectively while out of 

total 18 urban area patients, 14, 4 and 0 patients belonged 

to vitamin D3 level <20 ng/mL, 20-29 ng/mL and 30-100 

ng/mL respectively. On applying chi square test, the 

difference was found statistically significant at vitamin 

D3 level <20 ng/mL and 30-100 ng/Ml (Table 1). 

 

Table 1: Distribution of cases according to residential area. 

Residential 

area 

Vitamin D3 Level 
Total 

<20 ng/mL (deficiency) 20-29 ng/mL (insufficiency) 30-100 ng/mL (sufficiency) 

No. % No. % No. % No. % 

Rural 16 53.3 8 66.7 8 100.0 32 64.0 

Urban 14 46.7 4 33.3 0 - 18 36.0 

Total 30 100 12 100 8 100 50 100 


2 3.703 0.048 5.357 6.019 

p <0.05 >0.05 <0.05 0.049 

 

Most common diagnosis was LRTI (36%), followed by 

septicemia (16%), meningitis (16%), acute asthma (6%), 

acute liver failure, DKA, malaria (4% each), age with 

severe dehydration, shock, GBS, pertussis 

encephalopathy, septic arthritis and UTI (2% each). 

According to outcome, out of total 50 patients, 44 were 

discharged while 5 patients were expired who had their 

vitamin D3 level < 20 ng/mL (n=4) and 20-29 ng/mL 

(n=1) and 1 patients was referred to higher center who 

had his vitamin D3 level 30-100 ng/mL. On applying chi 

square test, the difference was found insignificant at 

vitamin D3 level <20 ng/mL and 20-29 ng/mL while 

significant difference was found at vitamin D3 level 30-

100 ng/mL. Mean hospital stay in vitamin D3 levels <           

20 ng/mL was 9.13±4.30 days, in vitamin D3 levels               

20-29 ng/mL it was 8.58±3.55 days and at vitamin D3 

level 30-100 ng/mL mean hospital stay of patients was 

8.88±5.22 days. On applying ANOVA test, the difference 

was found statistically insignificant (p >0.05). 

DISCUSSION 

This was an observational study. 42 (84%) patients had 

vitamin D3 levels <30 ng/ml. A study done by Jeng et al 

in 2009 conducted in adults patients with sepsis and 

included 70 patients, showed similar observations.
9
 They 

found that all their study subjects with sepsis had vitamin 

D3 levels < 30 ng/ml. by Ginde et al measured vitamin D 

levels in 81 adult patients with sepsis and found that 79% 

patients had vitamin D3 level <30ng/ml.
10

 Out of total 50 

patients, 32 (64%) were from rural area and 18 (36%) 

were from urban area. 75% rural and 100% urban patients 

had their vitamin D3 levels < 30 ng/ml. Bachhel et al 

studied total 150 patients and found that 81.25% of rural 

and 94.12% of urban population had their vitamin D3 

level < 30 ng/ml.
11

 

In our study most common diagnosis was lower 

respiratory tract infection (36%). Our observations were 

similar to a study done at St. Vincent hospital, Sydney by 

Lee et al.
12

 They studied total 42 critically ill adult 

patients and found 15 (36%) patients had respiratory 

diseases. This was also similar to another study by Azim 

et al in who studied total 158 patients and found 45 

patients (29%) had respiratory diseases.
13

 The difference 

in the duration of hospital stay between patients with 

sufficient vitamin  levels versus insufficient and deficient 

vitamin D levels was statistically insignificant. Flynn et 
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al found duration of hospital stay were clinically longer 

in vitamin D3 deficiency group, although not statistically 

significant.
14

 

5 patients who expired, 4 (80%) patients had deficient 

vitamin D3 levels and 1 (20%) patient had insufficient 

vitamin D3 level. No mortality was found among the 

patients who had sufficient vitamin D3 level. This was 

similar to a study by Satheesh et al. They studied total 

124 patients with sepsis of age group 1 to12 years.
15

 In 

their study 19 (15%) patients were expired. They found 

out of these 19 patients, 17 (90%) patients had their 

vitamin D3 levels < 30 ng/ml. 

CONCLUSION 

The multiple functions of vitamin D in the immune 

system’s response to infection suggest it may be an 

integral component in combating sepsis. The early 

clinical data on its role in preventing and attenuating 

infections has suggested a link but intervention trials have 

produced mixed results, requiring larger randomized 

controlled trials to help define the relationship. 

Furthermore, clinical data also point toward a role of 

vitamin D and critical illness but a direct relationship 

with sepsis and its severity and outcomes is yet to be 

determined by further research. 
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