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INTRODUCTION 

Paediatric asthma represents a huge burden on the child, 

family and society.1 Children with asthma appear to be at 

increased risk of Vitamin D insufficiency. Vitamin D 

plays an important role in pulmonary health by inhibiting 

inflammation, maintaining regulatory T cells and 

influence the function of cells intrinsic to innate and 

adaptive immunity. Vitamin D modulates the adaptive 

immune system by direct effect on T-cell activation and 

on the phenotype and function of Antigen Presenting 

Cells (APCs) that might be relevant in the protection 

against or reduction of asthma morbidity.2,3 Vitamin D 

has been shown to have a role in both innate and adaptive 

immunity by promoting phagocytosis and modulating the 

effects of Th1, Th2 and regulatory T cells.4,5 Vitamin D 

deficiency has been associated with increased airway 

hyper responsiveness (AWH), lower pulmonary function, 

worst asthma control and steroid resistance.6  

Serum levels of 25-hydroxy (25-OH) vitamin D are 

considered the best circulating biomarker of vitamin D 

metabolic status and reflect contributions from all sources 

of vitamin D (i.e., diet and sun exposure).7 Studies on 
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ABSTRACT 

 

Background: Asthma is the most common chronic respiratory disease among children characterized by reversible 

airway obstruction. Vitamin D plays an important role in many immune and allergic diseases and it may have a role in 

asthmatic patients, however this association yet remains uncertain. The present study was designed to assess the level 

of serum Vitamin D in patients with bronchial asthma and it’s correlation with disease severity.  

Methods: A prospective observational study was performed from April 2019 to February 2020 in the Paediatric OPD 

of LNMC and JK Hospital Bhopal. All 90 children with physician diagnosed bronchial asthma (mild, moderate and 

severe) aged 10 to 18 years of both genders who have come in the OPD (total enumeration sampling) during the 

above mentioned period were enrolled in to the study. The patients were grouped on the basis of Vitamin D 

sufficiency and Vitamin D levels were correlated with disease severity. 

Results: The study comprised 54 boys (60%) and 36 girls (40%) with mean age of 15.1±3.96. Out of 90 children 

enrolled, 46 had good control over asthma and 37 had uncontrolled asthma. As regards asthma control, 25-OH 

Vitamin D was lowest among patients with uncontrolled asthma.  

Conclusions: Vitamin D deficiency was highly prevalent in asthmatic patients and there was a direct and a significant 

relationship between serum Vitamin D levels, severity of asthma, control of asthma, serum IgE levels and blood 

eosinophils count. Thus, measuring serum levels of Vitamin D followed by supplementation could be considered in 

the routine assessment of patients with bronchial asthma.  
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vitamin D and asthma in children have variable results.8-

11 The objective of this study was to investigate the 

relationship between vitamin D status and severity and 

control of bronchial asthma in a group of asthmatic 

children and determine the critical level of vitamin D that 

is associated with poor asthma status. This is aimed to 

guide further studies using vitamin D supplementation as 

an adjuvant line in asthma management.  

METHODS 

A total of 90 asthamatic patients (54 males and 36 

females) were enrolled in the study. A prospective 

observational study was performed from April 2019 to 

February 2020 in the paediatric OPD of LNMC and JK 

Hospital Bhopal. All 90 children aged 10 to 18 years of 

both genders with physician diagnosed bronchial asthma 

(mild, moderate and severe) on controller therapy who 

had come in the OPD (total enumeration sampling) 

during the above mentioned period were enrolled in to 

the study. Written informed consent was obtained from 

patient’s parents prior to inclusion in the study. 

Ethical approval 

Ethical clearance was sort from institute’s ethical 

committee and the study was approved by the 

Institutional Research Board of LNMC and JK Hospital 

Bhopal (Reg. No. ECR/1190/INST/MP/2019 dtd. 

04.04.2019) 

Exclusion criteria 

Children whose parents did not give consent and those 

with systemic illness and history of intake of Vitamin D 

or calcium in last 1 month were excluded.  

Detailed medical history was recorded including duration 

of asthma disease, frequency of asthma exacerbations, 

daytime and night time symptoms, Vitamin D 

supplementation, average dose of inhaled steroids and/or 

systemic steroids in the month before enrolment and 

compliance on treatment. The dose of inhaled steroids 

was considered low, moderate or high according to 

Global Initiative for Asthma (GINA).12 Clinical 

examination was performed including detailed chest 

examination for the presence of respiratory distress, 

wheezes, chest infections and/or deformities, in addition 

to complete systematic examination. 

3 mL of blood was withdrawn for measuring serum 

25(OH) D, IgE levels and blood eosinophil count. 

25(OH) D levels were assessed by chemiluminescence 

micro particle immunoassay (Abbott ARCHITECT i 

2000 SR Immunoassay Analyzer), serum IgE levels by 

chemiluminescence assay (Advia Centaur) and blood 

eosinophil count by scatterimpedence on a Beckman 

Coulter Analyzer. Serum 25OH Vitamin D level was 

described as sufficient (>30 ng/mL), insufficient (21-29 

ng/mL) or deficient (<20 ng/mL) as per Endocrine 

Society guideline.13 IgE levels were described as normal 

or deficient based on age appropriate standard lab 

references.14 Children were categorized as well 

controlled, partially controlled and poorly controlled as 

per GINA guidelines. 

Statistical analysis 

Statistical analysis was performed using SPSS software 

version 20.0. The data was presented as mean ± standard 

deviation (SD). The difference in the mean baseline 

values of various measurements within the group and 

between the groups was made using student’s t-test. The 

data was analysed using chi square test. P value of <0.05 

was considered significant. 

RESULTS 

A total of 90 asthmatic children were included in the 

study of age 10 to 18 years with a mean of 15.1±3.96. 

The gender distribution of the study subjects revealed that 

there were 54 males (60%) and 36 females (40%). The 

patients were further classified as mild, moderate and 

severe asthmatics depending on the severity of asthma. 

Asthma control was uncontrolled in 34 children, 42 

children had well controlled asthma and 14 had partial 

control. Inhaled steroid dose parameter was moderate in 

53 children and high in 8 children (Table 1). Serum level 

of vitamin D were analyzed in 90 asthmatic patients who 

were divided into vitamin D sufficient and vitamin D 

insufficient group. The asthma patients, who were having 

a sufficient level of Vitamin D were taken as controls in 

the study. Vitamin D deficiency was highly prevalent in 

asthmatic patients, and there was a direct and a 

significant relationship between serum vitamin D levels 

and serum IgE levels, serum eosinophil count (Table 2). 

Table 1: Epidemiological and clinical data of enrolled 

patients. 

Parameter Classification Number Percentage 

Gender 
Boys 54 60  

Girls 36 40  

Allergic 

manifestation 
Asthma 90 100  

Asthma 

severity 

Mild 39 43  

Moderate 20 22  

Severe 31 35  

Asthma 

control 

Well 

controlled 
42 46.6  

Partially 

controlled 
14 15.6  

Uncontrolled 34 37.8  

Inhaled 

steroid dose 

parameter 

Low 29 32.2  

Moderate 53 59  

High 8 8.8  
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Table 2: Relationship of vitamin D levels on the status of absolute eosinophil count and serum IgE levels. 

Parameters 
Serum Vitamin D 

status 

Number of 

patients 
Mean 

Standard 

deviation 
P value 

Absolute serum eosinophil count 
Deficient 48 548.16 46.42 

≤0.0001 
Sufficient 42 231.82 16.17 

Serum IgE (I.U./ml) 
Deficient 48 774.562 72.1 

≤0.0001 
Sufficient 42 228.261 31.68 

 

Serum 25-OH Vitamin D levels are compared among 

different grades of severity and revealed that asthma 

severity was mild in 15 children with insufficient Vitamin 

D and severe in 23 children with insufficient Vitamin D 

(Table 3). 

Table 3: Asthma severity and it’s association with 

Vitamin D level in asthmatic children. 

Asthma 

severity N 

(%) 

Asthma with 

insufficient 

Vitamin D 

(N=48) 

Asthma 

with 

sufficient 

Vitamin D 

(N=42) 

P 

value 

Mild  15 (31%) 24 (57%) 

<0.001 Moderate  10 (20.83%) 10 (23.8%) 

Severe 23 (47.91%) 8 (19%) 

DISCUSSION 

Our study showed that 46% of asthmatics are well 

controlled and 37% are uncontrolled which is similar to 

that reported in literature.15 Associations between 

Vitamin D deficiency and asthma has also been observed 

in other studies but not consistently.16-18 Vitamin D 

deficiency has been shown to increase the incidence and 

severity of asthma with inhaled corticosteroids.19 Vitamin 

D not only influences the immune system through its 

effects on helper T cell type 1 and 2 and regulatory T 

cells but also modulates chemokines secreted by airway 

smooth muscle cells.20-22 The present study showed that 

asthmatics with insufficient Vitamin D had a higher 

absolute eosinophil count as compared to the sufficient 

group (p<0.0001). These results have also been observed 

by Brehm and colleagues, who showed that higher 

Vitamin D levels were inversely associated with IgE and 

peripheral blood eosinophil counts. 

Serum IgE levels are associated with bronchial hyper 

responsiveness and asthma independently of atopy status 

and specific allergic sensitizations.23 In the present study, 

serum IgE levels in the Vitamin D sufficient group was 

significantly lower as compared to the deficient group 

(p<0.0001). Satwani et al found serum total IgE to be a 

good predictor of allergy and significantly associated 

with severity of asthma.24 Borish et al also demonstrated 

that severe asthma patients had higher IgE levels 

compared to mild asthma.25 Our findings are in 

accordance with these studies. 

In our study, 25-OH Vitamin D levels were comparable 

among different grades of asthma severity. However, as 

regards asthma control, 25-OH vitamin D was the lowest 

among patients with uncontrolled asthma. This supports 

the possible role of Vitamin D in asthma control in 

children and might reflect the importance of 25-OH 

Vitamin D monitoring and hence considering 

supplementation in deficient asthmatics regardless the 

degree of severity.  

The degree of severity of asthma was inversely associated 

with lower Vitamin D levels (p<0.001) which is similar 

to that observed in a cross sectional study of 616 Costa 

Rican children.26 Other studies failed to find a significant 

relation between Vitamin D levels and asthma severity 

and control in children.27 The variation in the result 

amongst different studies may be due to various genetic 

and environmental factor. 

A limitation of this study was that the effect of Vitamin D 

by supplementation on the control of asthma was not 

done on these children.  

CONCLUSION 

Our study demonstrated that Vitamin D deficiency was 

highly prevalent in asthmatic patients, and there was a 

direct and a significant relationship between Vitamin D 

levels and severity of asthma, therefore measuring serum 

levels of Vitamin D followed by supplementation could 

be considered in the routine assessment of patients with 

bronchial asthma. 
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