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ABSTRACT 

Background: To analyse serum vitamin D level in children under 5 years of age with 

acute lower respiratory tract infection.  

Materials & methods:A total of 50 children were enrolled. The age of subjects was 

under 5 years either as inpatients or outpatients with acute lower respiratory tract 

infections. 40 subjects were present with acute lower respiratory tract infection.  Venous 

blood specimens were collected from cases and controls to study serum 25-

hydroxyvitamin D. 

Results: Vitamin D levels divided into sufficient, insufficient and deficient. The case 

group included 40 subjects and 30% had insufficient vitamin D levels and 70% had 

deficiency of vitamin D. In the control group, 60% had sufficient vitamin D and 10% 

had deficiency.  

Conclusion: Vitamin D deficiency among children should be measured with acute lower 

respiratory infections compared to controls. 

Keywords: vitamin D, respiratory tract infection, deficiency. 

 

INTRODUCTION 

Acute lower respiratory infection (ALRI), such as pneumonia and bronchiolitis, is the leading 

cause of mortality worldwide in children less than age 5 years and represents the most 

common reason for hospital admission of children within this age group. 
1,2

 Risk factors for 

the development of ALRI include low birth weight, non-exclusive breastfeeding, incomplete 

immunization, indoor air pollution, crowding, parental smoking, and chronic disease.
3
 It is 

also hypothesized that the reduction of ultraviolet-B (UVB) radiation exposure during winter 

is associated with decreased vitamin D production that could account partly for the increased 

prevalence of ALRI during winter months. 
4 

Vitamin D, or the “sunshine vitamin,” is not just a vitamin; it is also a prohormone with 

numerous functions in the body. 
5
 “Prohormone” refers to a group of fat-soluble secosteroids. 

The two major forms are vitamin D2, or ergocalciferol, and vitamin D3, or cholecalciferol. 
6
 

The best-understood function of vitamin D is in the absorption of calcium from the small 

intestine, which helps to prevent diseases such as osteoporosis and osteomalacia in adults and 

rickets in children. 
7-9

 In addition to its important role in skeletal development and 

maintenance, there is increasing evidence that vitamin D has a beneficial effect on 
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extraskeletal tissues. Tissues such as the brain, heart, stomach, pancreas, lymphatics, skin, 

gonads, and prostrate tissue are composed of cells, including T and B lymphocytes, that 

express the vitamin D receptor (VDR). In these tissues, vitamin D is thought to have roles in 

the improvement of immune function and the reduction of inflammation. 
10,11

 Accordingly, 

there is accumulating evidence that consumption of vitamin D may reduce respiratory tract 

infection (RTI) susceptibility in children. 
12

 Hence, this study was conducted to analyse 

serum vitamin D level in children under 5 years of age with acute lower respiratory tract 

infection. 

 

MATERIALS & METHODS 

A total of 50 children were enrolled. The age of subjects was under 5 years either as 

inpatients or outpatients with acute lower respiratory tract infections. 40 subjects were 

present with acute lower respiratory tract infection.  In total, 10 healthy children of the same 

age group attending the hospital for vaccination and routine check-ups during the study 

period were included as controls. Venous blood specimens were collected from cases and 

controls to study serum 25-hydroxyvitamin D. Data was collected and result was analysed 

using SPSS software. 

 

RESULTS 

A total of 50 subjects were enrolled. There were two groups as cases and controls. The cases 

werediagnosed with pneumonia as 40% as well as bronchitis 40%. The control group 

included healthy 6%, type I diabetes 4% and diagnosed with some other diseases 10%.  

Table 1: Diagnosis for participants 

Study group Diagnosis n % 

ALRI    

 Pneumonia 20 40 

 Bronchitis 20 40 

Control Healthy 3 6 

 Type I diabetes 2 4 

 Others 5 10 

Vitamin D levels divided into sufficient, insufficient and deficient. The case group included 

40 subjects and 30% had insufficient vitamin D levels and 70% had deficiency of vitamin D. 

In the control group, 60% had sufficient vitamin D and 10% had deficiency.  

Table 2: Comparison of 25(OH)D between cases and controls  

Group 25- hydroxy vitamin D Total 

 Sufficient Insufficient Deficient  

Case 0 (0%) 12 (30%) 28 (70%) 40 

Control 6 (60%) 3 (30%) 1 (10%) 10 

 

DISCUSSION 

Respiratory tract infections in children are commonly encountered in clinical practice. These 

infections are one of the most frequent reasons for consulting a physician and contribute 

significantly to childhood morbidity and mortality. Globally, deaths across all age groups due 

to respiratory tract infections were reported to be 2.65 million in 2013. 
13-15

 India, 

Bangladesh, Indonesia, and Nepal accounted for 40% of the global acute respiratory infection 

mortality. Reports suggest that children under five years of age suffer about five episodes of 

acute respiratory infection per year. Moreover, acute respiratory infections are a leading 

cause of deafness as sequelae of acute otitis media. 
16

 There is a need to identify the 

modifiable factors that can impact the prevalence and management of respiratory infections 

among children. Vitamin D deficiency modulates the immune mechanisms associated with 
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the risk of respiratory infections during childhood. 
14

 Hence, this study was conducted to 

analyse serum vitamin D level in children under 5 years of age with acute lower respiratory 

tract infection. 

In the present study, a total of 50 subjects were enrolled. There were two groups as cases and 

controls. The cases were diagnosed with pneumonia as 40% as well as bronchitis 40%. The 

control group included healthy 6%, type I diabetes 4% and diagnosed with some other 

diseases 10%. A study by Jaybhaye AP et al, conducted hospital-based study which included 

108 children as cases aged six months to 15 years who were enrolled either as inpatients or 

outpatients with recurrent respiratory infections. The mean age of the cases and controls was 

68.25 ± 40.3 months and 52.6 ± 40.9 months, respectively. Among the cases, 25% were 

vitamin D deficient and 75% had vitamin D insufficiency. The difference in proportions of 

vitamin D sufficiency status among cases and controls was statistically significant (p < 

0.001).
17

 

In the present study, vitamin D levels divided into sufficient, insufficient and deficient. The 

case group included 40 subjects and 30% had insufficient vitamin D levels and 70% had 

deficiency of vitamin D. In the control group, 60% had sufficient vitamin D and 10% had 

deficiency. Another study by Leis KS et al, studied  the vitamin D intakes of children 

younger than 5 years of age admitted to hospital with either bronchiolitis or pneumonia were 

compared to an unmatched control group of the same age without respiratory infection. 

Associations of ALRI with vitamin D intake and other ALRI risk factors were determined. 

The mean vitamin D intake of children with ALRI was 48 IU/kg/d compared to 60 IU/kg/d in 

the control group. When controlling for age, ethnicity, socio-economic status, northern 

residence, breastfeeding, immunizations and smoking contact, children with a vitamin D 

intake of less than 80 IU/kg/d were greater than 4 times more likely to have ALRI compared 

to children with a vitamin D intake exceeding 80 IU/kg/day. 
18

 Vitamin D (cholecalciferol) is 

either produced in the skin through UVB radiation or absorbed via the intestine following 

dietary intake. Given the uncertain reliability of 25(OH)D levels during illness, the objective 

of this analysis was to determine if vitamin D intake is associated with ALRI during the 

winter months, when UVB exposure is low. The vitamin D intake of children hospitalized 

with pneumonia or bronchiolitis was compared to an unmatched control group in the same 

age range without ALRI. This data was collected as part of a larger study examining vitamin 

D intake, serum 25(OH) levels and ALRI. 
19

 In addition to its role in influencing bone health, 

vitamin D is also now known to have important effects on immune and inflammatory 

responses. Vitamin D modulates white blood cell proliferation, maturation and cytokine 

expression through cognate receptors on lymphocytes and macrophages. 
20,21

 Vitamin D 

receptor signaling contributes to the expression of antimicrobial peptides and toll-like 

receptors, molecules important for innate defense against both viruses and bacteria. 
22 

 

CONCLUSION 

Vitamin D deficiency among children  should be measured with acute lower respiratory 

infections compared to controls.  
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