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INTRODUCTION
Asthma is a chronic disorder of the conducting airways which is 
characterized by reversible airway obstruction, cellular inltration and 
airway inammation. The response involves the interplay of genetic 
and environmental factors as well as the activation of cells in the innate 

1and adaptive immune systems.

The etiology of asthma is complex and likely involves multiple 
interactions between genetic and environmental factors. 
Environmental factors such as atmospheric pollution, dietary changes, 
allergen-sensitization, and lifestyle modications may be responsible 

2for the increasing prevalence of asthma.

Airway remodeling, an important feature of severe persistent asthma 
that includes Airway smooth muscle hyperplasia, is modulated by 
Vitamin D since growth factor-induced Airway smooth muscle 

3proliferation was inhibited by Vitamin D treatment.

Vitamin D is a generic term for the two major forms of vitamin D; 
ergocalciferol (Vitamin D2) is derived from plants and only available 
as a supplement. Cholecalciferol (Vitamin D3) is created by exposure 
of the skin to UV-B radiation, and is also available through 
supplements, supplemented foods, and naturally through a few foods 
(such as cod liver oil). Both of these forms of Vitamin D are 
hydroxylated in the liver to form 25-hydroxyvitamin D2 or D3 (25-
OH-vitamin D), which are the main circulating forms of vitamin D, 
and used by most investigators as the primary markers of vitamin D 

4sufciency.

Vitamin D deciency shares risk factors with several other socio-
demographic risk factors for asthma, such as African American or 

5Puerto Rican ethnicity, obesity, and inner city residence.  In addition to 
this, children have been spending more time indoors during the day due 

6to school, video games, and television. This has led to the hypothesis 
that vitamin D deciency may play a role in asthma pathogenesis.

The aim of the study is to nd the relationship between Vitamin D 
deciency and severity of childhood asthma in children in DMCH.

MATERIALS AND METHODS
The study was carried out in the Department of Paediatrics, Darbhanga 
Medical Hospital, Laheriasarai. Permission from the hospital authority 
and ethical committee was taken before conducting the study.

A total of 300 children age 5 years to 12 years from inpatient and out 
patient of department of Paediatrics were included in the study. These 
children were divided into two groups, 150 children in each group with 
serum vitamin D level lower than 20 ng/ml. Group A with 150 
children, were diagnosed as an Asthmatic children according to the 

7clinical criteria and classied with GINA guideline.  Group B with 150 
children were healthy controls. A detailed informed consent was taken 
from the mothers whose child was included in the study. All asthmatic 
children were on appropriate treatment according to the Gina 

7guidelines.

Children with no history of allergic diseases and negative atopic family 
history were enrolled as healthy controls. Children presenting with 
other chronic respiratory disease, history of consumption of any 
supplements of vitamin D due to any cause and drugs that modulate 
serum vitamin D levels were excluded from the study.

Children that were included in the study, from their mothers a detailed 
history was taken and thorough physical examination of the children 
was performed. Case history information included family history, birth 
history, allergic history, socioeconomic history and detailed dietary 
history of children. Blood sample approx 2ml was collected by the 
venipuncture in the cubical fossa of each children.

The values for Vitamin D levels≥30ng/ml were considered as 
sufcient, between 20and 30 ng/ml as insufcient and lower than 

820ng/ml as decient.

Laboratory tests results were communicated to the parents of children. 
A  p-value of <0.05 was considered as statistically signicant.

RESULTS
A total of 352 children were screened during the study. Out of which 
300 children were included in the study, which were divided into two 
groups, 150 children in each group. A total of 52 children were 
excluded from the study.

Out of 150 children in group A which were asthmatic children, 106 
(70.7%) children were male child and 44 (29.3%) children were female 
child. Out of 150 children in group B which were healthy controls, 103 
(68.7%) children were male child and 47 (31.3%) children were female 
child. Out of 150 asthmatic children, average value of vitamin D level 
was 20.34 and out of 150 healthy control it was 25.39 which was 
statistically signicant (Proportion test, p-value: 0.01). 
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ABSTRACT
Objectives: The objective of the study was to determine the relation between Vitamin D deciency and asthma severity in children admitted in 
DMCH.  Data were collected from the inpatient and outpatient Department of Paediatrics, DMCH, Laheriasarai. Materials And Methods:
Results: Out of 150 asthmatic children, vitamin D decient level was seen in 85 (56.7%) children, insufcient level of Vitamin D was seen in 33 
(22%) children and sufcient level of Vitamin D was seen in 32 (21.3%) children. Out of 150 healthy controls, vitamin D decient level was seen in 
63 (42%) children, insufcient level of Vitamin D was seen in 27 (18%) children and sufcient level of Vitamin D were seen in 60 (40%) children. 
Out of 111 children of intermittent asthma, decient level of vitamin D was seen in 65 (58.6%) children, insufcient level was seen in 22 (19.8%) 
children and sufcient level was seen in 24 (21.6%) children. Out of 28 children of mild persistent asthma, decient level of Vitamin D was seen in 
15 (53.6%) children, insufcient level was seen in 8 (28.6%) children and sufcient level was seen in 5 (17.8%) children. Out of 11 children of 
moderate persistent asthma, decient level of Vitamin D was seen in 5 (45.4%) children, insufcient level was seen in 3 (27.3%) children and 
sufcient level was seen in 3 (27.3%) children.  Vitamin D supplementation in asthmatic children might reduce airway inammation Conclusion:
probably by reducing the production of IgE level or eosinophils count and this could be therapeutically effective in preventing or reversing allergic 
airway inammation and airway hyper-responsiveness.
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Out of 150 asthmatic children, vitamin D decient level was seen in 85 
(56.7%) children, insufcient level of vitamin D was seen in 33 (22%) 
children and sufcient level of vitamin D was seen in 32 (21.3%) 
children. Out of 150 healthy controls, vitamin D decient level was 
seen in 63 (42%) children, insufcient level of vitamin D was seen in 
27 (18%) children and sufcient level of vitamin D were seen in 60 
(40%) children. It was statistically signicant (proportion test, P-value 
0.002). Table 1

The Intermittent asthma was assayed in 111 (74%) children, mild 
persistent asthma was in 28 (18.7%) children and moderate persistent 
asthma my in 11 (7.3%) children according to GINA guidelines. Out of 
111 children of intermittent asthma, decient level of vitamin D was 
seen in 65 (58.6%) children, insufcient level was seen in 22 (19.8%) 
children and sufcient level was seen in 24 (21.6%) children. Out of 28 
children of mild persistent asthma, decient level of vitamin D was 
seen in 15 (53.6%) children, insufcient level was seen in 8 (28.6%) 
children and sufcient level was seen in 5 (17.8%) children. Out of 11 
children of moderate persistent asthma, decient level of vitamin D 
was seen in 5 (45.4%) children, insufcient level was seen in 3 (27.3%) 
children and sufcient level was seen in 3 (27.3%) children. There was 
no difference between the concentration of vitamin Din the serum and 
the severity of asthma, as it was statistically insignicant (proportion 
test, P-value 0.8). Table 2

Table 1: Comparison Of Serum Vitamin D Levels In Asthmatic 
Patients And Healthy Controls

Table 2: Relationship Between Serum Level Of Vitamin D And 
Asthma Severity

DISCUSSION
Studies have shown the relation between the low serum levels of 
vitamin D and the prevalence of asthma with especial reference to 

9-10immunomodulatory effects of vitamin D on the lungs.

In the study, it was found that prevalence of vitamin D deciency was 
more in asthmatic children in compare to healthy controls. Also it was 
found that serum level of vitamin D in asthmatic children were lower 
than the healthy controls. This result was similar to the result obtained 

11in the study done by Freishtat et.al. This result can be explained due to 
asthmatic children spend less time outdoor because of exposure to 
allergen and so they are less exposed to sunshine.

Vitamin D exerts its effects through the VDR which has been identied 
on several cells types that mediate allergic airway inammation. Using 
a mouse model fed on different vitamin D diets, vitamin D deciency 
decreased the expression of VDR in the airways of mice following 

12allergen exposure. Further examination of hallmark features of 
asthma revealed that vitamin D deciency was associated with higher 
AHR, increased airway remodeling, bronchoalveolar lavage uid 
(BALF) eosinophilia and a reduction in T regulatory cells in the blood 
when compared to vitamin D sufcient (10,000 IU/kg) groups. 
Vitamin D deciency also resulted in increased expression of the NF-
κB subunits importin α3 and Rel-A which corresponded with increased 

13pro-inammatory cytokines and reduced IL-10 levels in BALF. As 
seen in animal studies, treatment of passively sensitized human ASM 
cells (HASM) with 1,25-dihydroxyvitamin D was found to 
signicantly reduce the binding capacity of NF-κB and inhibited 
translocation to the nucleus. 1,25(OH)2D3 also increased the stability 
of IκBα mRNA with reduced phosphorylation of IκBα resulting in 

14increased IκBα expression in these cells.

In the study, it was found that there was no relationship between 

Vitamin D deciency or insufciency and severity of asthma, which 
15was not similar to the results found in the other studies. It other studies 

it was found that, vitamin D deciency or insufciency due to down-
regulation of glucocorticoid pathways leads to the need for increased 

16 steroid doses and this may itself increase asthma severity. Moreover, 
other studies have shown that respiratory infections such as 
rhinoviruses enhance allergic airway inammation, reduce pulmonary 
function and increase asthma exacerbation severity, especially in 

17asthmatic patients having vitamin D deciency or insufciency.

In addition to the critical role that vitamin D plays in calcium and 
phosphorus homeostasis, it regulates signaling pathways in many cells 
and tissues, indicating that vitamin D may limit prohypertrophic 

18signaling associated with excessive airway hyper-responsiveness.  
However, many more studies are needed to determine the relationship 
between vitamin D levels and  airway smooth muscle and epithelial 
cell biology in asthma.

CONCLUSION
From the study we conclude that, asthmatic children are not very much 
exposed to the sunshine, so there is higher incidence of vitamin D 
deciency in asthmatic children.  Therefore,  vitamin D 
supplementation in asthmatic children might reduce airway 
inammation probably by reducing the production of IgE level or 
eosinophils count and this could be therapeutically effective in 
preventing or reversing allergic airway inammation and airway 
hyper-responsiveness.
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Vitamin D level Asthmatic 
children

Healthy 
controls

P-value

Decient <20 ng/ml 85(56.7%) 63(42%) 0.002
Insufcient 20-30 ng/ml 33(22%) 27(18%)
Sufcient >30 ng/ml 32(21.3%) 60(40%)

Vitamin D 
level

Intermitten
t Asthma

Mild 
persistent 
Asthma

Moderate 
persistent 
Asthma

P-value

Decient 
<20ng/ml

65(58.6%) 15(53.6%) 5(45.4%) 0.8

Insufcient 
20-30ng/ml

22(19.8%) 8(28.6%) 3(27.3%)

Sufcient 
>30ng/ml

24(21.6%) 5(17.8%) 3(27.3%)


