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Abstract 

Background: Asthma is characterized by chronic airway inflammation with history of recurrent respiratory symptoms 

such as wheeze, breathlessness, chest tightness, cough. Methodology: A prospective interventional study was conducted 

in Department of Paediatrics, S. N. Medical and Hospital, Agra. About 141 asthmatic children of age group ≤ 14years of 

either gender were selected. Baseline serum vitamin D level was done and children were divided in to two groups. Group 

A and Group B. Only moderate persistent severity children were included for further follow up study, based on Vitamin-

D levels. Outcome was measured at 3 & 6 months, in all the groups in the form of Emergency-room visit per month, 

ACT score and Reliever-medication use per-week. Results: Among 141 patients, 49.7% were 9-14years old, 53.9% were 

males and 84.4% suffering from moderate-persistent asthma. Mean Vitamin-D was significantly-lower in asthma patients 

with increasing severity. After starting standard-therapy and Vitamin-D supplementation, there was decrease in 

emergency-room visit and hospital-admission, decrease in requirement of reliever-medication for asthma and 

improvement in asthma control score. There was significant increase in ACT-score from 3 to 6 months follow-ups in all 

groups with highest score in subgroup-B2 patients. Conclusion: Vitamin-D supplementation was beneficial in asthma 

patients for relieving asthma exacerbation such as symptoms, reducing hospital-admission and emergency hospital visits.  
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Introduction 

Asthma is one of the most common chronic respiratory 

diseases of childhood. Asthma patients are increasing 

globally secondary to both raising access to healthcare 

with more and more asthma diagnosis and to 

urbanization. Asthma in children is different compared 

to adult with multiple phenotypes and variable natural 

course. Most of time asthma is under-diagnosed and 

under-treated that result in poor quality of life in 

children and their parents.  

 

Asthma in children had significant socio-economic 

impact on the families due to direct treatment cost and 

indirect cost due to wasted school days, hospitalization 

and lost days in parent’s job [1].
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Asthma is a chronic airway inflammation, defined by 

the history of recurrent respiratory symptoms such as 

wheeze, shortness of breath, chest tightness and cough 

that vary over time and in intensity, together with 

variable expiratory airflow limitation. According to 

Global Initiative for asthma, Asthma is classified as 

intermittent, mild persistent, moderate persistent and 

severe persistent [2]. Asthma is a problem worldwide 

with estimated 100 - 150 million people suffering from 

it, contributing to a large morbidity and economic 

burden. As per WHO estimated prevalence of asthma in 

India was 15-20 million [3]. 

 

Studies suggest relationship between vitamin D status 

and asthma-related symptoms presumably via 

immunomodulatory effects of vitamin D. Vitamin D is 

one of the major circulating hormone involved in bone 
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mineral homeostasis in the body. Newer studies had 

found new non skeletal roles of vitamin D in human 

health, including a role in preventing chronic diseases 

such as cardiovascular disease, diabetes and cancer [4]. 

In addition to these chronic diseases, vitamin D was a 

potent modulator of immune system and involve in 

regulation of cell proliferation and differentiation, might 

be linked to bronchial asthma [5]. Vitamin D had been 

associated with epidemiologic patterns of asthma 

epidemiology. It’s deficiency is related with increased 

airway hyper-responsiveness, lower pulmonary 

function, worse asthma control and steroid resistance 

[6].  

 

Vitamin D inhibits cytokine synthesis and release in 

bronchial smooth muscle cells causing decrease in lung 

inflammation, inhibition of bronchial smooth muscle 

cells proliferation and remodeling by inhibition of 

MMP-9, MMP-33 and PDGF. 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 IL-10 and TGF-β synthesis [6]. In 

addition, viral infections were a known primary risk 

factor in the onset of asthma attack. During a viral 

infection, vitamin D is responsible for the production of 

cathelicidinin, an antimicrobial polypeptide. Research 

exhibits vitamin D supplementation reduce upper 

respiratory tract infections significantly [7,8]. vitamin D 

regulates inflammatory response by inhibiting the 

secretion of mediators such as interleukin 2 (IL-2), 

interferon γ (IFN-γ) from T helper 1 cells and 

interleukin 4 (IL-4) from T helper 2 cells [9]. Vitamin D 

deficiency had been related with rising incidence and 

severity of childhood asthma [10,11]. Certain 

observational studies found relation between low serum 

Vitamin D levels and poor asthma control and 

decreased lung function in children [11–13].  

 

However, other studies had found adverse effects of 

Vitamin D in asthma [14,15]. Another study had found 

that Vitamin D supplementation during 1st year of life 

was related with higher prevalence of allergic rhinitis, 

atopy and asthma at age of 31 years of life [15]. The 

question of whether or not Vitamin D deficiency is a 

risk factor for pediatric asthma needs to be clarified. 

Thus, this study proposed to see the correlation between 

serum Vitamin D levels and Asthma severity as well as 

effect of Vitamin D supplementation on asthma control 

management.  

Material and Methods 

A prospective interventional study was conducted in children ≤14 years old diagnosed as asthma in Department of 

Pediatrics, S.N. Medical College Agra, from January 2016 to June 2017. 

 

Inclusion criteria: As per GINA guidelines (2015) ≤14 years old children diagnosed as bronchial asthma (either 

previously on treatment or newly diagnosed) were included in to the study. 

 

Exclusion criteria: 1) History of vitamin D or calcium intake in past 3 months. b) On steroid Written and informed 

consent were taken from his/her guardian or parents, total 141 cases of childhood asthma who satisfied inclusion and 

exclusion criteria were recruited for the study. Children were classified into intermittent, mild persistent, moderate 

persistent and severe persistent asthma according to GINA guideline (2015). Only moderate persistent cases were 

included in the current study, because other case groups small in number. Study patients were divided in to two groups 

based on their serum vitamin D level, group A included study subject with normal vitamin D level and group B included 

subject with subnormal vitamin D level.  

 

Treatment was initiated as per standard treatment protocol by Global Initiative for Asthma 2015. After assessment of 

serum vitamin D and severity only 119 patients with moderate persistent asthma were recruited for the study. These 

patients were divided into two groups based on vitamin D level. Asthmatic children with moderate persistent severity and 

normal vitamin D levels (Group Am) were labeled as control group (n=31) and children with moderate persistent severity 

and subnormal level of vitamin D level (Group Bm). Children of Group Bm were randomly and equally allocated to two 

subgroup B1 and B2 (Study group) with 44 cases in each group (Figure 1).  

 

Control group (Group Am) had received standard medication as per GINA guidelines. Study subgroup B1 had received 

standard medications as per GINA guidelines for 3 month and subgroup B2 had received additional supplementation of 

vitamin D (STOSS REGIMEN – inj of vitamin D 600,000 IU I/M stat followed by 400 IU /day orally for 6 month ) along 

with standard medication as per GINA guidelines for 6 month. At the end of 3 month, their asthma control was assessed 

by using Asthma control test score (A validated questionnaire approved by GINA e.g. Day time symptoms, Night time 

awakening, Days of absenteeism from school because of asthma), emergency room visits per month, hospital admission 
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per month and reliever medication use per week. After that, in subgroup B1 vitamin D supplementation was also added 

along with standard treatment of asthma 

another 3 months. Now, their outcomes (asthma control as assessed at 3months) was compared again at the end of 6 

months (Figure 1). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure

 

At the end of 3 & 6 months, outcomes measured in all three groups in the form of ERV (Emergency room visit per 

month), HA (Hospital admission per month), ACT score (Asthma control test), and RMU (Reliever medicatio

week). Each patient assessed every month during the course of study. Follow up was done and outcome measure with 

respect to the following- 

 Emergency Room Visits (ERV) per month: 0 (no visit), 1 visit & >1 visits

 Hospital Admission (HA) per month: 0 (

 Reliever Medication Use (RMU) per week: No (not used), 2 times/week & >2 times/week

 Asthma Control test (ACT) score: Well controlled (>20), Partially controlled (16

 

Evaluation and statistical analysis: All d

into tabular, graphic representation. Statistically test such as t test, one

the statistical association.  

Results 

At the start of the current study, total 141 cases of childhood asthma were selected and their baseline serum vitamin D 

level was measured. Majority of patients (53.9%) were male with male to female ratio of 1.2:1. Most of the patients 

belonged to more than 9 but less than/equal to 14 years age (49.7%), followed by more than 6 but less than/equal to 9 

years (29.1%), more than 3 but less than/equal to 6 years (13.5%) and less than or equal to 3 (7.8%). Based on severity of 

asthma, 4 patients (2.8%) were suffering from inte

asthma, 119 patients (84.4%) were suffering from moderate persistent asthma and 7 patients (5%) were suffering from 

severe persistent asthma. Mean values of serum Vitamin D in asthmati
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per month and reliever medication use per week. After that, in subgroup B1 vitamin D supplementation was also added 

along with standard treatment of asthma for another 3 months. Group A and subgroup B2 was on same treatment for 

another 3 months. Now, their outcomes (asthma control as assessed at 3months) was compared again at the end of 6 

Figure-1: Flow chart of study methodology 

At the end of 3 & 6 months, outcomes measured in all three groups in the form of ERV (Emergency room visit per 

month), HA (Hospital admission per month), ACT score (Asthma control test), and RMU (Reliever medicatio

Each patient assessed every month during the course of study. Follow up was done and outcome measure with 

Emergency Room Visits (ERV) per month: 0 (no visit), 1 visit & >1 visits 

Hospital Admission (HA) per month: 0 (no visit), 1 visit & >1 visits 

Reliever Medication Use (RMU) per week: No (not used), 2 times/week & >2 times/week 

Asthma Control test (ACT) score: Well controlled (>20), Partially controlled (16-20), Poor control (<16)

All data entered into MS excel spreadsheets and analyzed using SPSS version 20 

into tabular, graphic representation. Statistically test such as t test, one-way ANOVA & Chi square test applied to check 

the current study, total 141 cases of childhood asthma were selected and their baseline serum vitamin D 

level was measured. Majority of patients (53.9%) were male with male to female ratio of 1.2:1. Most of the patients 

an/equal to 14 years age (49.7%), followed by more than 6 but less than/equal to 9 

years (29.1%), more than 3 but less than/equal to 6 years (13.5%) and less than or equal to 3 (7.8%). Based on severity of 

asthma, 4 patients (2.8%) were suffering from intermittent asthma, 11 patients (7.8%) were suffering from mild persistent 

asthma, 119 patients (84.4%) were suffering from moderate persistent asthma and 7 patients (5%) were suffering from 

severe persistent asthma. Mean values of serum Vitamin D in asthmatic children were significantly decreasing with the 
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per month and reliever medication use per week. After that, in subgroup B1 vitamin D supplementation was also added 

for another 3 months. Group A and subgroup B2 was on same treatment for 

another 3 months. Now, their outcomes (asthma control as assessed at 3months) was compared again at the end of 6 

At the end of 3 & 6 months, outcomes measured in all three groups in the form of ERV (Emergency room visit per 

month), HA (Hospital admission per month), ACT score (Asthma control test), and RMU (Reliever medication per 
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the current study, total 141 cases of childhood asthma were selected and their baseline serum vitamin D 

level was measured. Majority of patients (53.9%) were male with male to female ratio of 1.2:1. Most of the patients 

an/equal to 14 years age (49.7%), followed by more than 6 but less than/equal to 9 

years (29.1%), more than 3 but less than/equal to 6 years (13.5%) and less than or equal to 3 (7.8%). Based on severity of 

rmittent asthma, 11 patients (7.8%) were suffering from mild persistent 

asthma, 119 patients (84.4%) were suffering from moderate persistent asthma and 7 patients (5%) were suffering from 

c children were significantly decreasing with the 
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increasing severity of asthma such as 81.4 ± 24.1nmol/L in intermittent asthma; 53.1 ± 17.8 nmol/L in mild persistent 

asthma; 35.5 ± 10.5 nmol/L in moderate persistent asthma and 23.1 ± 13 nmol/L in severe persistent asthma. Based on 

level of serum vitamin D level all patients were distributed into two groups: Group A (n = 46, normal serum vitamin D 

levels) and Group B (n = 95, subnormal Vitamin D level). Among group A patients, mean value of Serum vitamin D was 

72.6 ± 18.8 nmol/L. While among group B, it was 31.8 ± 9.1 nmol/L. After assessment of severity and control of asthma 

in relation to serum vitamin D level, only moderate persistent asthma cases (from both Group A and Group B), were 

further followed up because other cases very small in number.  

 

Among group Am after starting the standard treatment of asthma, 32.2% patients did not require emergency room visit at 

3 months follow up, This no increased to 38.7% patients at 6 months follow-up. Hospital admission was not required in 

38.7% patients at 3 months which is increased to 48.4% at 6 months follow-up. However, 29% patients did not require 

reliever medication at 3 months follow-up and this percent raised to 48.4% at 6 months’ follow-up. Though well control 

asthma (ACT score ≥20) was seen in 29% at 3 months and 38.7% patients at 6 months (Figures 2-5). Among subgroup 

B1, vitamin D was added to standard asthma treatment after 3 months follow-up. At 3 months follow-up, 11.4% patients 

did not require emergency room visit and this was increased to 25% patients at 6 months follow-up.  

 

Hospital admission was not required in 15.9% patients at 3 months which is increased to 43.2% at 6 months follow-up. 

However, 18.2% patients did not require reliever medication at 3 months follow-up and this percent raised to 36.4% at 6 

months’ follow-up. Though well control asthma (ACT score ≥20) was seen in 18.2% at 3 months and 25% patients at 6 

months (Figures 2-5). 

 

Among subgroup B2, vitamin D was added to standard asthma treatment at start of study. At 3 months follow-up, 34.1% 

patients did not require emergency room visit and this increased to 50% patients at 6 months follow-up. Hospital 

admission was also not required in 45.5% patients at 3 months which is increased to 65.9% at 6 months follow-up. 

However, 34.1% patients did not require reliever medication at 3 months follow-up and this percent increased to 63.6% 

at 6 months’ follow-up. Though well control asthma (ACT score ≥20) was seen in 56.8% at 3 months and 70.5% patients 

at 6 months (Figures 2-5). Mean value of ACT score was also statistically increased in all three groups from 3 months to 

6 months follow-up. However, mean values of Asthma control score were higher among subgroup B2 patients at 3 

months (19.13±3.2) and 6 months follow-up (22.2±2.7) compared to other groups. By applying one way ANOVA test, 

this difference was found to be statistically significant at 3 months & 6 months follow up (P<0.05) (Table 1). 

 

      Table-1: Comparison of mean values of ACT score between groups at 3 & 6 months and also among groups  

Follow up Group A (n=31) 

Mean ± SD 

Group B1 (n=44) 

Mean ± SD 

Group B2 (n=44) 

Mean ± SD 

P value (one 

way ANOVA) 

3 Months 18.75 ± 2.1 15.85 ± 2.6 19.13 ± 3.2 <0.0001 

6 Months 20.54 ± 2.8 18.4 ± 2.6 22.2 ± 2.7 <0.0001 

Comparisons b/w 3 & 6 

Months (Paired t test) 

0.0058 <0.0001 <0.0001  

 

 

Figure-2: Distribution of patients based on emergency room visit in all three groups at 3 & 6 Months 
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Figure-3: Distribution of patients based on hospital admission in all three groups at 3 & 6 Months 

 

 

Figure-4: Distribution of patients based on use of Reliever medication in all three groups at 3 & 6 Months 

 

 

Figure-5: Distribution of patients based on Pediatric ACT score in all three groups at 3 & 6 Months 

Discussion 

Vitamin D produced into human body from 7-

dehydrocholesterol after exposure to ultraviolet rays of 

sunlight, though 70-100% Indian general population 

had vitamin D in subnormal level. In India, commonly 

consumed food items such as dairy products were rarely 

fortify with vitamin D. Indian socio-religious and 

cultural practices limit adequate sun exposure, thus 

negating probable benefits of plentiful sunshine.  

 

 

Therefore, subclinical vitamin D deficiency was highly 

prevalent in both urban and rural settings, and across all 

socioeconomic and geographic strata [16]. According to 

a Cochrane review, addition of vitamin D supplements 

to standard asthma medication could lead to fewer 

asthma exacerbation in patients with mild to moderate 

asthma [17]. In current study, male patients (53.9%) 

were in majority with male to female ratio of 1.2:1. 
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Similarly male dominancy seen in a study by Krishnan 

et al[18] (59.4%). Most of the patients were belongs to 

9 - 14 years age (49.7%), similarly Chhabra et al [19] 

found highest prevalence of asthma in 9-13 years age 

group. However, Krishnan et al[18] found commonest 

age group was 5 – 8 years (57.3%). In current study, 

84.4% patients had moderate persistent asthma, 7.8% 

had mild persistent asthma, 5% severe persistent asthma 

and 2.8% had intermittent asthma. However, in a study 

by Krishnan et al[18] had found majority of children 

had mild persistent asthma (55.2%) followed by 

moderate persistent (24%), intermittent(12.5%) and 

severe persistent (8.3%).  

 

Present study found that 67.4% patients had subnormal 

level of serum vitamin D and 32.6% cases had normal 

levels of it. Similarly, Uysalol et al[20] recorded that 

90.6% asthmatic patient had serum vitamin D 

deficiency as compared to 67.7% in control group. 

Current study had found significantly decreasing levels 

of mean serum vitamin D in asthmatic children with the 

increasing severity of asthma.  

 

Similarly, El-naggar et al [21] and Elnady et al [22] had 

found significantly decreasing levels of serum vitamin 

D with increasing severity of asthma. Other studies 

conducted by Krishnan et al [18], Majak et al [23] and 

Gupta A et al [24] had statistically significant relation 

of level of vitamin D with severity of asthma. 

 

Present study had found that there was more reduction 

in emergency hospital visit and hospital admission after 

addition of vitamin D to standard asthma treatment at 

start of study among group B2 as compared to group A 

(normal Vitamin-D) and group B1 (subnormal Vitamin-

D). Present study also found that requirement of reliever 

medication was very less among subgroup B2 as 

compared to other two groups. These things lead to 

better control of asthma among subgroup B2 compared 

to other two groups (Figures 2-5).  

 

These findings supported by the study conducted by 

Krishnan et al [18] who found significant correlation of 

asthma control and vitamin D levels (p<0.001), marked 

reduction in emergency room visits, hospital admission 

and reliever medication usage over a period of 6 

months. Gupta A et al 24] also found children with 

normal vitamin D level had few exacerbation (p-

value<0.001) and better asthma control (p<0.001).  

 

Berhm et al [11] found that asthmatic children with 

lower vitamin D had higher rate of hospitalization and 

emergency room visits (p=0.01). Reduction in asthma 

attack after vitamin D supplementation was also found 

by Urashima et al[25]. Majak et al [23] had found that 

asthma exacerbation were significantly lower in study 

group (n=24) compared to control group (n=24) 

evidenced by (p=0.029). 

 

Current study had found that mean value of ACT score 

was statistically increased in all three groups from 3 

months to 6 months follow-ups. However, mean values 

of asthma control score was significantly higher among 

subgroup B2 patients at 3 months (19.13±3.2) and 6 

months follow-up (22.2±2.7) compared to other groups 

(Table1). Krishnan et al[18] had recorded significant 

difference in asthma control test score at 3rd and 6th 

month(p=0.008).  

Conclusion 

The present study suggests that vitamin D deficiency is 

commonly seen in asthmatic patients. There is a 

significant inverse correlation between vitamin D level, 

asthma severity and its control. Asthma exacerbation in 

terms of emergency room visits and reliever medication 

was use further reduced by vitamin D supplementation.  

 

This may be because of potentiating effect of vitamin D 

on glucocorticoids. Measurement of serum levels of 

vitamin D and supplementation in case of subnormal 

levels might be considered in patients with bronchial 

asthma especially un-controlled or severe asthmatic 

patients. 
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