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Abstract

Objective To define the therapeutic role of vitamin D in
children with moderate to severe bronchial asthma as an
adjunct to standard treatment.

Methods Hundred asthmatic children of either sex, attending
the respiratory and asthma clinic were enroled in the study.
Diagnosis was made on the basis of history and clinical exam-
ination. Randomization was done using sealed opaque envel-
op method. In addition to the treatment as per GINA guide-
lines, one group received oral vitamin D3 (Cholecalciferol)
60,000 IU per month for 6 mo and the other group received
placebo powder in the form of glucose sachet with a double
blinded design. Monthly follow up of every patient was done
and during every visit change in severity, level of control, Peak
expiratory flow rate (PEFR), steroid dosage, number of exac-
erbations and number of emergency visits were assessed.
Results Monthly doses of 60,000 IU vitamin D significantly
reduced the number of exacerbations as compared to placebo
(»p=0.011). PEFR significantly increased in the treatment
group (p=0.000). Monthly doses of vitamin D significantly
reduced the requirement of steroids (» =0.013) and emergency
visits (p=0.015). Control of asthma was achieved earlier in
patients who received monthly vitamin D. Vitamin D signif-
icantly reduced the level of severity of asthma patients over
6 mo of treatment (p =0.016).
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Conclusions Vitamin D has a definite role in the management
of moderate to severe persistent bronchial asthma as an ad-
junct to standard treatment.
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Introduction

Asthma is a chronic inflammatory disorder of the airways in
which many cells and cellular elements play a significant role.
A worldwide increase in the prevalence of asthma has been
reported in recent years, particularly in developing countries
such as India [1, 2]. With an increase in prevalence comes an
increased burden of disease in terms of morbidity, mortality
and compromised quality of life.

Vitamin D is a potent immune system regulator having a
potential role in various allergic diseases. A potential role of
vitamin D in metabolic syndrome, colorectal cancer, breast
cancer, multiple sclerosis, tuberculosis, pneumonia, influenza,
respiratory distress [3], depression has been proposed. Supple-
mentation with oral vitamin D has led to significant improve-
ment in patients with pneumonia [4, 5] and atopic dermatitis [6].

The role of vitamin D in asthma is not yet clear. Few studies
have proposed a possible link between asthma and polymor-
phisms in other genes involved in vitamin D synthesis, bio-
availability and metabolism [7, 8]. Lower serum 25(OH)D
have been correlated with a higher prevalence, hospitalization
and emergency visits along with decreased lung function and
increased airway hyperresponsiveness with exercise in vari-
ous studies conducted in asthmatic children [9-12]. A protec-
tive effect of higher maternal vitamin D intake on asthma in
children and adults has been demonstrated [13—15]. A few
studies conducted in the recent past to evaluate the efficacy of
vitamin D supplementation in patients of asthma have also
shown promising results [16, 17].
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Table 1 Baseline characteristics
of children included in study Group A Group B Total P value
(placebo) (vitamin D) (n=100)
(n=50) (n=50)
Mean age (in years) 10.00+1.876 9.15+2.444 9.58+2.209 0.054 (NS)
Gender
Male 25 24 49
Female 25 26 51
Mean Socioeconomic status (SES) score 3.20+1.178 3.12+1.003 3.16+1.089 0.715 (NS)
Mean age at onset (in years) 8.77+1.706 7.95+2.255 8.36+2.031 0.043 (S)
Mean age at diagnosis (in years) 9.29+1.819 8.54+2.466 8.92+2.188 0.087 (NS)
Mean frequency of episodes (per week) 5.16£2.216 4.86+2.304 5.01£2.254 0.509 (NS)
Mean frequency of SABA (per week) 5.24+2.046 5.00£2.176 5.14£2.104 0.571 (NS)
Mean number of exacerbations in past year 1.24+0.744 1.18+0.629 1.214+0.686 0.664 (NS)
Mean nocturnal awakening per month 2.80+.904 2.64+1.156 2.72+1.036 0.578 (NS)

SABA Short acting beta-2 agonist

Material and Methods

The present study was carried out in the department of pedi-
atrics, Pt. BD Sharma University of Health Sciences, Rohtak,
on 100 consecutive asthmatic children of either sex fulfilling
the inclusion criteria, attending the respiratory and asthma
clinic from May 2012 through December 2013. Institutional
ethical committee approval was obtained.

Children with moderate to severe asthma as per GINA guide-
lines [18], aged between 3 and 14 y of age diagnosed by the
physician were included in the study. Patients on immunother-
apy or anti IgE or with history of premature birth (<36 wk) or
home use of oxygen were excluded. Children with non wheezy
asthma and clinical features of vitamin D deficiency (bony
deformities and hypocalcemic symptoms) were also excluded.

Diagnosis was made on the basis of history and clinical
examination. An informed consent was obtained from the
parents of the asthmatic patients who were enroled in the
study. Eligible patients underwent detailed history and clinical
examination for the age, onset of disease, progression, dura-
tion of illness, symptoms, aggravating factors, treatment his-
tory, level of control efc. and findings were recorded in a
predesigned patient proforma.

Randomization was done using sealed opaque envelop
method. Patients fulfilling inclusion criteria were enroled in
group A and B. Blinding was done by putting the names as
group A and group B and patient as well as investigator did
not know about the component of A and B. Thus, double
blinding was ensured.

Children were given treatment as per their group. One group
received oral vitamin D3 (Cholecalciferol) 60,000 IU per month
for 6 mo. Vitamin D sachet was procured from Cadila and
opaque sachet was made in the hospital pharmacy and other
group received placebo powder in the form of glucose sachet.

Monthly follow up of every patient was done and during
every visit, change in severity was assessed and was recorded

in a predesigned patient proforma on the basis of GINA
guidelines. PEFR was assessed using Breathe-o meter (Cipla).

Primary outcome measure was change in the level of
severity of asthma according to GINA guidelines.
Secondary outcome measures were

*  Number of exacerbations during treatment period
* Change in the PEFR

» Change in the Steroid dosage

* Level of control

* Emergency visits

Data was analyzed by SPSS Version 17 statistical software.
At the end of the study, the data was analyzed using appro-
priate statistical tests and as some of the subjects were lost to
follow up, the data was analyzed by intention to treat analysis.
p value of <0.05 was taken as significant.

Total - 100 patients ‘

’ Randomized into two groups ‘

’ Group A (n=50) ‘ ’ Group B (n=50) ‘

10 patients lost to follow ‘ ’ 8 patients lost to follow up

’ Group A (n=40) ‘ ’ Group B (n=42) ‘

Assessed by Intention to treat analysis

Fig. 1 Summary of the study profile
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Table 2 Level of severity of the

patients in the two groups Placebo group (n=50) Vitamin D group (n=50) P value
Level of Mild Moderate Severe Mild Moderate Severe
severity persistent persistent persistent persistent
0 mo 0 44 0 37 13 0.074 (NS)
1 mo 0 41 0 37 13 0.470 (NS)
2 mo 0 41 0 37 13 0.470 (NS)
3 mo 0 34 16 0 37 13 0.373 (NS)
4 mo 0 34 16 0 37 13 0.660 (NS)
5 mo 0 35 15 0 37 13 0.656 (NS)
6 mo 9 28 13 22 21 7 0.016 (S)

Results

Age of children in the study population ranged from 5 y to
13y. The study included 51 females and 49 male children with
a male to female ratio of 1:1.04 (Table 1). There was no
statistically significant difference between baseline character-
istics of the two groups except for the mean age of onset of
asthma which was significantly higher in the placebo group
(Table 1). Maximum number of patients in the study popula-
tion belonged to lower middle class as assessed by modified
Kuppuswamy’s socioeconomic status (SES) scale. The edu-
cation level of father of the study patients was higher than the
mother. There was no statistically significant difference in the
disease characteristics between the two treatment groups.

A total of 51 patients, 25 from placebo group and 26 from
vitamin D group had received some form of treatment for
asthma. There was no statistically significant difference be-
tween severity, level of control and treatment technique in the
two groups. Shortness of breath was the most common symp-
tom complained by the patients followed by tightness of chest
and night cough. Smoking by the parents was the most com-
mon aggravating factor for asthma in the study patients. There
was no statistically significant difference in symptoms and
aggravating factors between the two treatment groups. A
history of early injury to the airways in the form of parental
smoking was present in 55 patients followed by exposure to
smoke at home (21 patients) and pneumonia (19 patients).

Table 3 Number of exacerbations during treatment period

Number of exacerbations Placebo group Vitamin D group P value
during treatment period  (n=50) (%) (n=50) (%)

0 20 (40.0) 36 (72.0) 0.011 (S)
1 17 (34.0) 9 (18.0)

2 4 (8.0) 3 (6.0)

3 8 (16.0) 2 (4.0)

4 1(2.0) 0 (0)

Out of the enroled patients, ten from placebo group and eight
from vitamin D were lost to follow up (Fig. 1). Intention to treat
analysis was applied to measure the treatment outcomes.

There was a slight increase in the asthma severity from
moderate to severe in the placebo group till 5 mo follow up
mainly due to increase in the requirement of steroids, while there
was no increase in asthma severity in vitamin D group, however
this difference was not statistically significant (Table 2). At 6 mo
follow up, the improvement in asthma severity was statistically
significant in favor of vitamin D group (p=0.016) (Table 2).
Episodes of acute exacerbations during the treatment period
were significantly less in the vitamin D group as compared to
placebo group (Table 3).

There was a significant improvement in the PEFR in both the
groups at the follow up visits up to 6 mo (p =0.000). However,
the improvement in PEFR of the vitamin D group was signifi-
cantly higher than the placebo group (p =0.000) (Fig. 2).

There was an increase in the mean dose of steroid required
in both the groups initially due to inadequate control; however
the requirement was lower in vitamin D group as compared to

Mean PEFR in the two groups
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Fig. 2 Mean PEFR in the patients of the two treatment groups
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Mean steroid dose in the two groups
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Fig. 3 Mean steroid dose in the patients of the two treatment groups

placebo group. There was a statistically significant decrease in
steroid dosage in both the groups at the follow up at 6 mo
(»=0.000). The decrease in the steroid dose was significantly
higher in vitamin D group as compared to placebo group
(p=0.013) (Fig. 3).

Asthma control was achieved in all the patients of both the
groups after 4 mo of treatment. At 1 mo, 21 patients in placebo
group had their asthma well controlled as compared to 35
patients in vitamin D group (p=0.005). Thus, control was
achieved earlier in vitamin D group as compared to placebo
group (Table 4).

None of the patient in the study required emergency visits
after 3 mo of treatment. Mean number of emergency visits
showed a statistically significant difference in favor of vitamin
D group (p=0.015) (Table 5).

Discussion

Based on the available information regarding causal role and
therapeutic benefits of vitamin D in asthma, the present double

Table 4 Level of control of the patients in the two groups

Placebo group Vitamin D group P value
(n=50) (n=50)
Level of Well Notwell ~ Well Not well
control  controlled controlled controlled controlled
1 mo 21 29 35 15 0.005 (S)
2 mo 37 13 42 8 0.220 (NS)
3 mo 43 7 45 5 0.538 (NS)
4 mo 50 0 50 0 -
5 mo 50 0 50 0 -
6 mo 50 0 50 0 -

Table 5 Mean number of emergency visits of the patients in the two
groups

Follow Placebo group Vitamin D P value
up (n=50) group (n=50)
Mean number of 1 mo  0.70+0.564 0.31+0.517  0.015(S)
emergency visits 2 mo  0.30+0.516  0.14+0.354
3mo 0.18+0.446  0.10+0.297
4mo 0.00£0.000  0.00+0.000
5mo  0.00+£0.000  0.00+0.000
6mo  0.00+£0.000  0.00+0.000

blind randomized study was planned to define the therapeutic
role of vitamin D as an adjunct to standard treatment in
asthmatic children.

The level of severity was statistically similar for both the
groups till 5 mo of follow up but at 6 mo, the level of severity
was less in vitamin D group as compared to placebo group. A
delayed beneficial effect on asthma severity was seen. Thus,
monthly doses of vitamin D can reduce the level of severity of
asthma patients.

Patients treated with vitamin D had significantly less
exacerbations during the treatment period. Similarly, in
a randomized, double-blind, placebo-controlled trial,
Urashima et al. compared the effect of 1,200 IU/d of
vitamin D3 vs. placebo in schoolchildren suffering from
influenza during the winter months. In the sub-analyses,
vitamin D3 supplementation was associated with a de-
creased risk of exacerbations compared with placebo, with
a relative risk of 0.17 [16]. In a more recent randomized,
double-blind parallel arm 6-mo clinical trial conducted by
Majak et al., children receiving supplemental 500 1U/d
vitamin D had a reduced risk of asthma exacerbations
triggered by acute respiratory viral infections [17].

Improvement in mean PEFR was observed in both the
treatment groups during follow up visits. But, the improve-
ment in the PEFR in the vitamin D group was significantly
higher as compared to placebo group showing the effect of
vitamin D on airway narrowing. Low vitamin D levels have
been associated with decreased lung function [9, 10]. Recent-
ly, Alyasin et al. in a cross-sectional study concluded that
25(0OH)D levels had direct and significant correlations with
both predicted FEV1 and FEV1/FVC [11]. Thus, serum 25-
hydroxy vitamin D levels were inversely associated with
asthma, and there was a direct and significant relationship
between vitamin D levels and pulmonary function test out-
comes in asthmatic children.

The requirement of steroid increased in both the groups
due to poor control till 5 mo and thereafter decreased. There
was a significant reduction in steroid dose required in both
the groups but the reduction in vitamin D group was sig-
nificantly higher than placebo group. Thus, monthly doses
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of vitamin D have a potential to reduce the steroid dose
required to control asthma. Searing et al. in a cross-sectional
study of 100 children (mean age-7 y) of moderate to severe
persistent asthma have noted increased corticosteroid require-
ments in children as a function of decreased 25(OH)D con-
centrations [10].

Significantly higher number of patients were well con-
trolled in vitamin D group as compared to placebo group after
1 mo of treatment. At 2 and 3 mo in the follow up period,
statistically similar number of patients were well controlled in
both the groups. At 4 mo, asthma was well controlled in all the
patients. So, asthma control was achieved earlier in the vita-
min D group, however due to the additional treatment given
according to severity of asthma, gradually asthma control was
achieved in placebo group as well. Better asthma control has
been correlated with high vitamin D levels previously by
Chinellato et al. [19].

The mean number of emergency visits decreased till 3 mo
of treatment in both the groups. None of the patients in any of
the groups required visit to emergency after 3 mo of treatment.
The treatment given according to severity of asthma was able
to reduce visits to emergency as there was a significant fall in
number of emergency visits at follow up in both the groups.
However, the fall in the number of emergency visits in vitamin
D group was statistically higher than placebo group. So,
monthly doses of vitamin D were effective in reducing the
number of emergency visits in moderate to severe asthma
patients. Brehm et al. have also shown that the risk of hospi-
talization and emergency visit was more common among
vitamin D-deficient children [20]. However, the present study
has certain limitations.

Measurement of vitamin D levels prior to the administra-
tion of vitamin D and follow up would have supported the
outcome of the study.

Conclusions

The patients in the index study who received monthly doses of
vitamin D had less number of exacerbations and achieved
better and earlier control of asthma. PEFR significantly in-
creased and the requirement of steroids was significantly
reduced. Moreover, the emergency visits were also reduced.
Thus, vitamin D has a definite role in the management of
moderate to severe persistent bronchial asthma as an adjunct
to standard treatment. However, larger trials involving more
number of patients are required to define the role of vitamin D
in asthma.
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