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INTRODUCTION 

Bronchial asthma is a common chronic inflammatory 

disorder of the airways in childhood.1 It is related with 

increased airway inflammation, airway hyper 

responsiveness and airflow obstruction in response to 

specific triggers leading to repeated episodes of 

wheezing, dyspnea, feeling of tightness in the chest and 

cough particularly at the night or in the early morning. 

These episodes are associated with widespread, but 

variable, airflow obstruction within the lung that is often 

reversible either spontaneously or with treatment. 

However, a substantial proportion of patients do not 

achieve optimal asthma control despite even high dose 

treatment1. In particular inadequately controlled patients 

with severe persistent asthma are at high risk of severe 

exacerbations and asthma related mortality. These 

patients represent the greatest unmet medical need among 

the asthmatic population today. The exact cause for 

asthma is not well understood. Varied etiological factors 

and changing environmental factors such as atmospheric 

pollution, dietary changes, allergens and lifestyle changes 

may be responsible for the rising prevalence of asthma.1,2 

Impaired immunogenic tolerance and interplay between 

cells and inflammatory mediators may promote airway 

obstruction, associated with the disorder.3 

In recent years the physiological role of vitamin D has 

considerably expanded. Initially described as a vitamin 

that regulated calcium homeostasis, it has been shown 
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that it also exerts important antimicrobial effects and is 

fundamental in regulating the immune response. It is now 

considered a hormone rather than a vitamin because of its 

multiple and systemic effects. Clinical trials and many 

epidemiological studies are underway to evaluate the 

correlations between vitamin D levels in blood and many 

diseases, such as multiple sclerosis, rheumatoid arthritis, 

several types of cancers, asthma and COPD. 

Considerable evidence exists for an association between 

low vitamin levels and an increase in asthma severity 

parameters.4-7 

The storage form of vitamin D (25-hydroxyvitamin D, 
25-D3, calcidiol) is a hormone precursor that serves as 
substrate to the formation of the active form of vitamin 
D, (1,25-dihydroxyvitamin D,1,25-D3, calcitriol). A 
single enzyme, 25 (OH)D-1-alpha-hydroxylase (encoded 
by gene CYP27B1) is responsible for the conversion of 
25-D3 to1,25-D3;8,9 1,25-D3 serves as a high affinity 
ligand for the vitamin D receptor (VDR).10 The enzyme 
1-alpha hydroxylase has been described in various 
immune cells including macrophages, dendritic cells and 
T and B lymphocytes.11 The major drivers for CYP27B1 
expression and activity in these cells are cytokines, not 
parathyroid hormone (PTH), and cytokines are not 
regulated by calcium and phosphate. Hence, activated T 
lymphocyte cell in asthma should express CYP27B1 in 
response to various cytokines present at heightened level 
in this disorder. 

Vitamin D deficiency has been associated with increased 
airway hyper responsiveness, lower pulmonary function, 
worse asthma control and steroid resistance.12 High 
affinity receptors to 1,25(OH)D3 is present on monocytes 
and lymphocytes. Vitamin D inhibits cytokine synthesis 
and release in bronchial smooth muscle cells causing 
decrease in lung inflammation, inhibition of bronchial 
smooth cell proliferation and remodeling by inhibition of 
matrix metalloproteinase 9, matrix metalloproteinase 33 
and platelet derived growth factor. It causes inhibition of 
differentiation, maturation and homing of mast cells to 
allergic airways and down regulation of CD40 and 
CD80/86 on dendritic cells and regulatory cells along 
with enhancement of interleukin-10 and transforming 
Growth factor beta synthesis. Thus, it is hypothesized that 
vitamin D supplementation may lead to improved asthma 
control by inhibiting influx of inflammatory cytokines in 
lung and increased secretion of IL-10 by T regulatory 
cells and dendritic cells.   

With this background, this study was undertaken to see 
the relation of serum vitamin D levels and bronchial 
asthma in children. 

METHODS 

We performed a prospective case control study in the 
department of paediatrics of tertiary care teaching 
hospital in north India. This study was done over a period 
of two years from June 2017 through May 2019. 
Bronchial asthma patients of 4-15 years of age coming to 

paediatric outpatient department or emergency were 
classified according to global initiative for asthma 
(GINA) guidelines and were taken as cases. Children of 
age group 4-15 years attending paediatric outpatient 
department for minor illness with no features of asthma 
were taken as controls. The control subjects were selected 
in a way matching the age, gender, ethnicity of children, 
to give a good representative sample. A written informed 
consent was obtained from the parents for enrolling their 
children in study. 80 subjects (40 cases and 40 controls) 
were included in the study. 

Inclusion criteria 

All patients between 4 to 15 years of age diagnosed with 
asthma were taken as cases were included. 

Exclusion criteria 

Children having clinical diagnosis of rickets, PEM, 
taking drugs interfering with vitamin D metabolism like 
antiepileptic medications would be excluded from the 
study, children having chronic liver disease or chronic 
kidney disease or any other chronic illness would be 
excluded and history of intake of vitamin D or calcium 
supplements in the past one month. 

Measurement of serum vitamin D 

The specimen used for measuring vitamin D was serum. 
Blood was collected using standard venipuncture 
technique. The blood was collected in plain red top 
venipuncture tube without adding additives or anti-
coagulants. Blood was then allowed to clot and samples 
were centrifuged at approximately 1000× gm for 10 
minutes to separate serum from the cells. Serum samples 
were collected and frozen at -80°C. The stored samples 
were brought down to room temperature before using it 
for analysis of various parameters. 25-OH vitamin D 
levels were measured in serum using the 
chemiluminescence method. 

Statistical methods  

The recorded data was compiled and entered in a 
spreadsheet (Microsoft excel) and then exported to data 
editor of SPSS Version 20.0 (SPSS Inc., Chicago, 
Illinois, USA). Continuous variables were expressed as 
Mean ± SD and categorical variables were summarized as 
frequencies and percentages. Student’s independent t-test 
was employed for comparing continuous variables. Chi-
square test or Fisher’s exact test, whichever appropriate, 
was applied for comparing categorical variables. A p 
value of less than 0.05 was considered statistically 
significant.  

RESULTS 

A total of 80 children (40 cases and 40 controls) were 

included in this study. The mean age of the cases was 

7.40±2.917 years and that of controls was 8.30±2.764 
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years. There were 55% males and 45% females in the 

cases group and 52.5% males 47.5% females in control 

group. 

Serum vitamin D levels 

Studied vitamin D levels of 40 cases and 40 control 

subjects in our study. The mean value of serum vitamin D 

levels of study group was 16.6±11.56 ng/ml while as 

mean value of vitamin D level in control group was 

24.225±7.921 ng/ml (Table 1). The difference between 

the mean values of the two groups was statistically 

significant (p=0.001). 

Table 1: Serum vitamin D level (ng/ml) in subjects. 

Variables Mean   SD  SE P value 

Cases 16.600 11.560 1.82 
0.001* 

Controls 24.225 7.921 1.252 

   
*statistically significant. 

Serum vitamin D levels in case group  

In this study, among the cases, there were 14 patients 

with sufficient vitamin D levels and 26 patients with 

deficient levels. The mean value of serum vitamin D 

levels in sufficient group was 30.85±6.237 ng/ml while in 

other group mean level was 8.92±3.62 ng/ml (Table 2). 

The difference between the mean values of the two 

groups was statistically significant (p<0.001). 

Table 2: Serum vitamin D levels in study group. 

Variables N (%) 
Mean vitamin 

D level (SD) 
P value 

Sufficient 

vitamin D  
14 (35)  30.85 (6.237) 

0.001* 
Deficient 

vitamin D  
26 (65)  8.92 (3.62) 

*statistically significant. 

Severity of asthma 

In this study there were 9 patients with intermittent 

asthma, 10 patients with mild asthma, 8 patients with 

moderate asthma and 13 patients with severe asthma. 

Table 3: Vitamin D status and severity of bronchial 

asthma. 

Grades of 

asthma 

Vitamin D status 

Total Deficient 

(N) 

Sufficient 

(N) 

Intermittent 3 6 9 

Mild 4 6 10 

Moderate 4 4 8 

Severe 10 3 13 
 P value<0.001 (statistically significant). 

Severity of asthma and vitamin D level 

In this study there were total of 13 patients with severe 

asthma. Out of 13 patients with severe asthma, 10 

patients had deficient vitamin D levels while as 3 patients 

had sufficient vitamin D levels (Table 3). The difference 

between the two groups was statistically significant 

(p<0.001). 

DISCUSSION 

Asthma is a chronic inflammatory disorder of the airways 

in which many cells and cellular elements play a role. A 

substantial proportion of patients do not achieve optimal 

asthma control despite even high dose treatment. A 

number of causative factors have been proposed, i.e. 

change in life style pattern, nutrient intake, exposure to 

microbial organism and air pollution. In a study by Datta 

et al it was observed that reduced vitamin D levels are 

highly prevalent in asthmatic patients and are associated 

with severity of the disease.13 

This study was a case control study, in which 40 cases 

and 40 control subjects were included. Serum vitamin D 

levels were analysed in 40 asthmatic children and 40 non 

asthmatic control subjects. The mean serum 25 hydroxy 

cholecalciferol (vitamin D) in asthmatic children was 

16.6±11.56 ng/ml while as the mean vitamin D levels in 

healthy control subjects was 24.225±2.764 ng/ml and the 

difference between the two groups was statistically 

significant (p=0.001). This means that asthma in children 

of 4 to 14 years of age is likely to be associated with low 

serum vitamin D levels. These findings are consistent 

with the study done by Kolokotroni et al in which serum 

vitamin D levels of 69 asthmatic and 67 non-asthmatic 

children were studied.14 The mean vitamin D levels in 

asthmatic group remained significantly lower than non-

asthmatic group. Another cross-sectional study done by 

Brehm et al on 616 asthmatic children between the ages 

of 4 and 14 years to examine the relation between 25 OH 

vitamin D level and markers of allergy and asthma 

severity showed similar results.6 In multivariate linear 

regression models, vitamin D levels were significantly 

and inversely associated with total IgE and eosinophil 

count. In multivariate logistic regression a unit increase 

in vitamin D level was associated with reduced odds of 

hospitalization, any use of anti-inflammatory medication 

and increased airway responsiveness. Another case 

control study done by Somasheker et al on 88 subjects.15 

The mean vitamin D levels of asthmatic children were 

significantly lower than control subjects. 

In this study within the asthma group (cases), there were 

14 patients with sufficient vitamin D levels and 26 

patients with deficient levels. The mean values of 25-OH 

vitamin D in the deficient group was lower as compared 

to the sufficient group. The difference between the mean 

values of the two groups was statistically significant 

(p<0.01). This is consistent with results from a study by 

Chinellato et al.16 Vitamin D level values were used as a 
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continuous variable and were categorized in descriptive 

analyses as sufficient when level were >20 ng/ml and 

deficient when vitamin D levels were <15 ng/ml and 

insufficient when levels were between 15-20 ng/ml. 

Sutherland et al also concluded that those with increased 

airway hyperresponsiveness had lower vitamin D levels.17 

We had 9 patients with intermittent asthma, 10 with mild 

asthma, 8 with moderate asthma and 13 patients with 

severe asthma. It was seen that severe asthma was 

associated with lower vitamin D levels. In present study 3 

patients had severe asthma with sufficient vitamin D 

levels while as 10 patients with severe asthma had low 

vitamin D levels and this difference was statistically 

significant (p<0.001). In a study by Shebl et al 44% of 

asthmatic patients suffered from vitamin D insufficiency 

while in control group vitamin D insufficiency was 

present in 20% of them.18 The more severe deficiency 

was associated with more severe asthma. Findings are in 

agreement with  studies showing that insufficient vitamin 

D status is associated with an increase in the severity of 

asthma as shown in patients of CAMP cohort and an 

increased risk of asthma  hospitalization in children with 

asthma as shown by Brehm et al.7,19 Thus, it may be 

prudent to evaluate for vitamin D deficiency in all 

bronchial asthma patients, so that patients with vitamin D 

deficiency may be treated for the same and their asthma 

outcomes also improve with it. 

CONCLUSION  

In this study, vitamin D levels were considerably lower in 

children with asthma than in healthy children. Also, in 

present study vitamin D deficient asthma patients have 

more severe asthma than the patients who have sufficient 

vitamin D levels. Thus, it may be prudent to evaluate for 

vitamin D deficiency in all bronchial asthma patients, so 

that patients with vitamin D deficiency may be treated for 

the same and their asthma outcomes also improve with it.           
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