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Abstract

Aim: The aim of the present study was to assess the association between asthma control and serum 25-OH
Vitamin D levels in children with moderate persistent asthma on preventer therapy.

Material & Methods: Children aged 6-18 years, with moderate persistent asthma, on preventer therapy for >2
months were included. Control was categorized as good, partial or poor as per GINA guidelines. Serum 25 (OH)
Vitamin D levels were measured and their relationship with the level of control was studied

Results: Children with partially/poorly-controlled asthma were significantly more likely to have vitamin D
deficiency. Asthma control was well controlled in 50 children and 50 had not well controlled. Age, gender,
family history of asthma, type of device, serum IgE levels and presence of co-morbidities had no relationship to
the level of control. Children who were underweight or obese had poorer control but the difference was not
statistically significant. Children with well controlled asthma were significantly less likely to have been born
low birth weight.

Conclusion: The findings of this study may have implications in clinical practice. Currently, poor control is
being managed by escalation of preventer therapy. Adding more drugs or increasing the doses may over time
increase the toxicity of therapy. Evaluating serum 25 (OH) D levels and correcting identified deficiencies may
prevent the need for escalation of preventer therapy.
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Introduction
Bronchial asthma remains the most common influence the severity of the disease and response to
chronic disease of childhood [1-3] and is one of the treatment. [5,6]

leading causes of morbidity in children worldwide.
[4] Currently, the burden of asthma in both the
developed and the developing world is significant
and increasing rapidly with more than 300 million
people affected worldwide. Asthma is a chronic
inflammatory airway disease that is characterized
by bronchial hyper-responsiveness and tissue
remodeling. [5] Asthma is usually triggered by a
combination of genetic and environmental factors
that end with inappropriate immune-mediated
chronic inflammatory responses, which may

Recent studies are on their way to find the link
between vitamin D deficiency and asthma in
children.[7,8] Asthma is one of the most common
chronic diseases among children [9], affecting
approximately 300 million people in the last few
decades, and has already prevailed worldwide. [10]
A combination of genetic susceptibility, host
factors, and environmental exposures has roles in
asthma pathogenesis. [11] Narrowing of the airway
causes asthma and its symptoms. [10] The roles of
vitamin D in the regulation of metabolism and
calcium-phosphorus absorption of bone are among
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the known roles of this vitamin. However, the
presence of vitamin D receptor (VDR) in other
different organs and tissues shows that vitamin D
physiology is not limited to mineral homeostasis
and skeletal health maintenance. [12] Vitamin D
could play effective roles in other systems,
particularly, the immune system, and can help in
the suppression of certain autoimmune diseases.
[13] Our body receives vitamin D from a few
number of foods, but the majority of vitamin D is
produced through dermal synthesis. [14]

There are several lines of defense for the airways
exposed to potential pathogens: the first one, mucus
layer, that covers the ciliated epithelium and
contains mucins; while the other one includes the
antimicrobial peptides and antimicrobial proteins
found in the surface fluid of the airways. It has
been proven that low vitamin D levels may increase
the risk of respiratory infections and asthma. [15]
Unlike numerous in vitro and in vivo studies that
indicate that vitamin D may alleviate symptoms of
asthma, clinical trials show conflicting results. [16]
As mentioned above, there is plenty of studies
describing anti-inflammatory and potentially anti-
asthmatic role of vitamin D. Considering that
asthma may differently affect subjects belonging to
a particular age groups, in order to picture potential
role of vitamin D in asthma prevention and therapy,
there is a vast need to understand its impact on
varying life periods

The aim of the present study was to assess the
association between asthma control and serum 25-
OH Vitamin D levels in children with moderate
persistent asthma on preventer therapy.

Material & Methods

This prospective observational study was
undertaken in the Department Of Pediatrics, Netaji
Subhas Medical College And Hospital, Bihta,
Patna, Bihar, India for one year during Feb 2019 to
JAN 2020. Children aged 6 to 18 years with
moderate persistent asthma on preventer therapy
for 2 _months (+29 days) (3Month) with good
compliance and techniques were enrolled (period
sample). Severity of asthma was categorized as per
Global Initiative for Asthma guidelines. [17] Drug
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compliance was considered good if they had taken
medication as prescribed for >5 days/week in the
previous two months.

Exclusion Criteria

Participants who had a history of consumption of
any drugs that modulate serum vitamin D levels,
such as  systemic  glucocorticoids  and
anticonvulsants, and those who had chronic
diseases and systemic illiness were excluded.
Children whose parents didn’t give consent and
those with systemic illnesses were excluded.

In a predesigned proforma, demography details,
history and physical examination findings and
comorbidities were noted. Rhinitis was defined as
anterior or posterior rhinorrhoea, sneezing, nasal
blockage and/or itching of the nose during two or
more consecutive days for more than 1 hour on
most days. [18] Sinusitis was defined as per the
task force of Rhinology and Paranasal sinus
Committee. [19]

3 mL of blood was withdrawn for measuring serum
25 (OH) D and IgE levels. 25 (OH) D levels were
assessed by chemiluminescence micro particle
immunoassay (Abbott ARCHITECT i 2000 SR
Immunoassay Analyzer) and serum IgE levels by
chemiluminescence assay (Advia Centaur). Serum
25 OH 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.?” IgE levels were described as normal or
abnormal based on age appropriate standard lab
references. [20] Children were categorized as well
controlled, partially controlled and poorly
controlled as per GINA guidelines. Nutritional
status was classified as per WHO standards using
BMI charts.

Statistical Analysis

Statistical analysis was performed using SPSS,
version 17. Results were expressed as number and
percentage. Chi-square test was used for
comparison between two attributes. P value <0.05
was considered significant.

Results

Table 1: Asthma control and associated factors

Variables | Well controlled (n=50) | Not well controlled (n=50)
Age

6-9 years 23 (46) 22 (44)

10-13 years 10 (20) 40 15 (30)

>13 years 7(14) 13 (26)

Male 36 (72) 30 (60)

Female 14(%) 20(%)

Low birthweight 30 (60) 10 (20)

Nutritional status

Normal 36 (72) 22 (44)

Underweight 6(12) 48 total 50 17 (34) 48 total 50
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Overweight/Obese | 6(12) | 9(18)
Co-morbidities

Allergic rhinitis 20 (40) 31(62)
Sinusitis 4(8) 24
Allergic rhino-sinusitis 14 (28) 8 (16)
Type of device

MDI 22 (44) 23 (46)
DPI 28 (56) 27 (54)
Elevated IgE levels 30 (60) 36 (72)
Vitamin D levels

Sufficient 2() 0
Insufficient 37(74) 4 (8
Deficient 11(22) 46 (92)

Children with partially/poorly-controlled asthma
were significantly more likely to have vitamin D
deficiency. Asthma control was well controlled in
50 children and 50 had not well controlled. Age,
gender, family history of asthma, type of device,
serum IgE levels and presence of co-morbidities
had no relationship to the level of control. Children
who were underweight or obese had poorer control
but the difference was not statistically significant.
Children with well controlled asthma were
significantly less likely to have been born low birth
weight.

Discussion
Compare with other study.

Pediatric asthma represents a huge burden on the
child, family and society. [21] The goal of
preventive treatment is to control symptoms.
Though guidelines are available for preventer
therapy, there is little data on the number of
children who achieve good control with these
regimes and the factors that influence the level of
control. When these factors are identified and
modified, better control is possible. Studies have
shown that Vitamin D inhibits sensitization in
bronchial wall smooth muscle and that vitamin D
deficiency can increase the occurrence and severity
of asthma. [22,23] Asthma is a chronic
inflammatory airway disease that is characterized
by bronchial hyper-responsiveness and tissue
remodelingl. Asthma is usually triggered by a
combination of genetic and environmental factors
that end with inappropriate immune-mediated
chronic inflammatory responses, which may
influence the severity of the disease and response to
treatment. [24,25] Therefore, patients with asthma
may experience recurrent episodes of wheezing,
coughing, shortness of breath, and chest tightness
that interfere with physical activity, sleeping habits,
and ultimately, quality of life. [26] There is a
possible association between asthma and certain
psychological conditions including stress, anxiety,
and depression. [27] This connection could be
explained by an interaction between behavioral,
neural, endocrine, and immune processes, which
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may trigger bronchial inflammatory responses,
hyper responsiveness and the development of
asthma4. In addition, studies have reported that
patients with asthma have higher prevalence of
anxiety disorders, suggesting that the relationship
between asthma and anxiety could be bidirectional.
[28,29] Regardless of the nature of association
between asthma and the psychological symptoms,
these mental health issues can interfere with the
optimal management of asthma and inversely affect
asthma control. [30]

Children with partially/poorly-controlled asthma
were significantly more likely to have vitamin D
deficiency. Asthma control was well controlled in
50 children and 50 had not well controlled. Age,
gender, family history of asthma, type of device,
serum IgE levels and presence of co-morbidities
had no relationship to the level of control. Children
who were underweight or obese had poorer control
but the difference was not statistically significant.
Children with well controlled asthma were
significantly less likely to have been born low birth
weight. Associations between vitamin D deficiency
and asthma has also been observed in other studies
[31,32], but not consistently. [33] Vitamin D
deficiency has been shown to increase the
incidence and severity of asthma as well as the
efficacy of preventive therapy with inhaled
corticosteroids. [34] Vitamin D not only influences
the immune system through its effects on helper T
cell type 1 and 2 and regulatory T cells [35,36] but
also modulates chemokines secreted by airway
smooth muscle cells. [37]

Conclusion

The findings of this study may have implications in
clinical practice. Currently, poor control is being
managed by escalation of preventer therapy.
Adding more drugs or increasing the doses may,
over time, increase the toxicity of therapy.
Evaluating serum 25 (OH) D levels and correcting
identified deficiencies may prevent the need for
escalation of preventer therapy.
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