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A B S T R A C T

Introduction: One of the most common chronic diseases is asthma and is related to the
hyperresponsiveness of the airways due to prolonged inflammation. The causes for asthma is said to be
raised IgE levels and mast cell granulations which are modulated by Vitamin D.
Materials and Methods: 50 patients who were confirmed having asthma were included into the present
study. Sputum and blood eosinophil count, IgE levels as well as Vitamin D levels were investigated for all
the patients. All the patients were subjected to pre and post bronch odilator spirometry for FEV1 and FVC.
Results: The mean for the Sputum eosinophil count was calculated and was found to be high in the
31(10.13 ± 3.8) Vitamin D deficient group while it was in the normal range (1.97 ± 1.36) among the
people with sufficient vitamin D levels. Similar increased levels of eosinophils was seen in the serum and
also in the IgE levels. Majority of the patients (14 in number) with deficient Vit D levels had severe asthma
(45.2%) and 9 (29%) had moderate asthma. Mild asthma was seen in 6 (19.4%) and intermittent in 2
(6.5%). Atopy was seen in 21 of the patients with deficient Vit D levels and the mean FEV1 % was 61.6 ±
3.7 among the patients with vit D deficient persons and 83.1 ± 6.4 in the vit D sufficient patients
Conclusion: Early detection of the vitamin D levels may help in assessing asthma and its severity in the
early stages enabling early and effective treatment, thereby reducing the cost and hospitalization, not to
mention the acute exacerbations due to asthma.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

One of the most common chronic diseases is asthma
and is related to the hyperresponsiveness of the airways
due to prolonged inflammation. This happens when the
airway gets swollen and inflamed resulting in the muscles
around the airway to contract cauising the narrowing of
the bronchial tubes. This may lead to symptoms such
as wheezing, dyspnoea, cough in the mornings, chest
tightness etc.1 Severe asthmatic attacks are many a times
life threatening and lead to prompt care and treatment.
Such kind of attacks may result in the accelerated loss
of functioning of the lung.2 It has been estimated that
around 300 million people worldwide have been affected
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with asthma in the past few decades and poses an immense
burden on health care.3

The factors causing asthma are not exactly known and
its presentation in the children and in adults is somewhat
different. In the asthma patients, the regulation of
interleuking happens in the airways and thus increasing in
eosinophils, raised IgE levels and mast cell granulations.4,5

All these are modulated by Vitamin D as well as its receptors
such as macrophages, monocytes and activated t cells and B
cells, which suppresses the pro and anti inflammatory cells
(interleukins).6–8 Vitamin D is fat soluble and is important
for the balance of calcium and bone, innante and adaptive
immunity as well as to maintain the homeostasis of many
organs.9 Insufficiency of Vitamin D is when the levels of
Vit D in blood is less than 30ng/ mL. A value of less than
20ng/mL defined as vitamin D deficiency. Since the levels
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of vitamin D increase in the presence of sun, high levels
of sufficiency is found among the dwellers of the tropical
countries. However, now a days a about 30 to 50% of
prevalence of deficiency is seen in these countries also.10,11

Hence, we attempted to analyze the association between
Vitamin D in asthma tic patients.

2. Materials and Methods

This study was done by the Department of Pulmonology
at RVM Institute of Medical Sciences and Research Centre
over a period of 18 months from August 2017 to January
2019. 50 patients who were diagnosed with asthma were
included into the study. After attaining the clearance
from the institutional Ethical Committee, the study was
performed. The nature of the study was explained in detail
to the patients and their relatives and informed consent was
taken from all of them. In case the patients were children,
informed consent was taken from their parents / guardians.

Patients who were hospitalised within the past one month
or those who have received steroid treatments, bisphospho-
nates, sulfasalazine, immunosuppresants, phenytoin, omega
3 fatty acids, theophylline or carbazapine were excluded
from the study. Those patients having respiratory or
systemic diseases as well as those who have taken vitamin
D in the past 4 weeks were also excluded from the study.

Demographic details were collected from all the patients
and they were all subjected to thorough physical and
clinical examination. Sputum was collected from the
patients, separated from saliva and stained using Leishman
stain for obtaining sputum eosinophil count. Blood was
collected and eosinophil count was done in order to get
the blood eosinophil count. Serum was separated by
centrifugation and IgE was measured with ELISA. Vit D
(serum 25- hydroxy - Vit D levels were analysed using
chemiluminescence.

All the patients were asked do pre and post bron-
chodilator spirometry. Forced expiratory volume (FEV1) in
litres, forced vital capacity in litres (FVC), FEV1/FVC was
done. Increase of FEV1 from baseline was calculated 10-15
minutes after the inhalation of salbutamol (200ug). All the
patients were advised not to use bronchodilators for 6 hours
and theophylline for the next 24 hours.

All the data were analysed using SPSS software.

3. Results

Out of the 50 patients in this study, 22 were males and
23 were females, showing no significant difference in the
gender (Fig. 1).

The mean age of the patients in this study was 32.6 years,
as some of the patients were children and the elderly. The
mean BMI of the 50 patients was 25.1 ± 3.8, while the hips
measured 87.2 ± 2.4 cm and waist 75 ± 0.9cm. The mean
systolic pressure was 122.2 ± 1.2 mmHg and diastolic 78.3

Fig. 1: Sex wise distribution of the patients

± 0.8 mm/Hg (Table 1).

Table 1: Demographic details of patients

Details Mean
Age 32.6 ± 1.9
BMI kg/m2 25.1 ± 3.8
Waist (cm) 75 ± 0.9
Hips (cm) 87.2 ± 2.4
Systolic BP (mm/Hg) 122.2 ± 1.2
Diastolic BP (mm/Hg) 78.3 ± 0.8

The mean for the Sputum eosinophil count was
calculated and was found to be high in the 31(10.13 ± 3.8).
Vitamin D deficient group while it was in the normal range
(1.97 ± 1.36) among the people with sufficient vitamin
D levels (19 patients). The mean values of the serum
eosinophil count among the Vitamin D patients was 625.49
± 44.3, while that in the sufficient group was 221.98 ±
27.24. The IgE levels were 798.31 ± 41.17 units/ml among
the patients with deficient vitamin D and 242.21 ± 45.97
among the sufficient persons (Table 2).

Majority of the patients (14 in number) with deficient
Vit D levels had severe asthma (45.2%) and 9(29%) had
moderate asthma. Mild asthma was seen in 6(19.4%) and
intermittent in 2(6.5%). Atopy was seen in 2 1 of the
patients with deficient Vit D levels and the mean FEV1 %
was 61.6 ± 3.7 in the vit D deficient persons and 83.1 ± 6.4
in the vit D sufficient patients Table 3).

4. Discussion

Modernization and urbanization have lead to the deficiency
of vitamin D amongst the population of the world as most
of the people now prefer to stay indoor rather than outdoors.
With the advent of cell phones, the children also have
stopped playing games out in the sun, making them more
vulnerable to vit D deficiency.12,13

The mode of action of Vitamin D in the protection
from asthma is not clearly known. But a few studies have
shown that asthma exacerbations and resistance to therapies
are some of the problems faced by the clinic i ans, and
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Table 2: Association of eosinophil and IgE count with Vit D

Investigations Vit D levels Patients (n) Mean ± SD p value
Sputum Eosinophil count (%) Deficient Sufficient 31 19 10.13 ± 3.8 1.97 ± 1.36 ≤ 0.001
Serum eosinophil count Deficient Sufficient 31 19 625.49 ± 44.3 221.98 ± 27.24 ≤ 0.001
Serum IgE (units/ml) Deficient Sufficient 31 19 798.31 ± 41.17 242.21 ± 45.97 ≤ 0.001

Table 3: Association of Severity of asthma with vit D levels

Asthma Patients with deficient Vit D (n=31) Patients with sufficient Vit D (n=19)
Intermittent 2(6.5%) 6(31.6%)
Mild 6(19.4%) 9(47.4%)
Moderate 9(29%) 3(15.8%)
Severe 14(45.2%) 1(5.3%)
Atopy 21(67.7%) 5(26.3%)
FEV1 (mean %) 61.6 ± 3.7 83.1 ± 6.4

Vit D plays a major role in this.14–16 Vitamin D is said
to promote the steroid sensitivity of the body, regulatin
g the inflammatory response through the gene expression
and cytokine production, thereby acting directly on the
airway, It’s deficiency probably switches off the regulatory
action.17,18

In the present study, there was a minor preponderance of
females over the males. The mean age in this study was
around 32 years, as there were very young children and
elderly also included. The BMI was in the normal range,
as was the hi p and waist ratio and systolic and diastolic
blood pressure.

Among the deficient and sufficient patients, a significant
difference was found in the eosinophil count of both sputum
and blood. A study done by Guru et al also reported a
similar result, where there was a significant difference in the
number of patients with higher eosinophil count.19 Similar
results were observed in other studies also. Brehm et al,
who reported an increased Vitamin D levels and the IgE
levels were inversely proportional to each other as well as
eosinophil levels, both sputum and peripheral blood.20

The serum IgE levels were significantly lower in the
Vitmin D sufficient group compared to the deficient group.
This was corroborated in a study by Guru et al who also
found the IgE levels to be lower in the Vitamin D sufficient
group.19 In another study by Satwani et al, it was reported
that IgE could be a good predictor for allergy and the
severity of asthma. Borish et al observed that patients with
severe asthma had a higher level of IgE than those with
mild asthma.21,22 This correlation is useful for the clinical
therapy of such patients with IgE.

Majority of the patients (14 in number) with deficient Vit
D levels had severe asthma (45.2%) and 29% had moderate
asthma. Mild asthma was seen in 19.4% and intermittent
in 6.5% in our study. Atopy was seen in 67.7% of the
patients with deficient Vit D levels and the mean FEV1 %
was 61.6 ± 3.7 among the vit D deficient persons and 83.1
± 6.4 in the vit D sufficient patients. A similar result was

observed by Guru et al who reported that the severity of
asthma and the vitamin D levels were inversely proportional
to each other,19 as was observed by Shelb et al.23 However,
a New Zealand study on children upto 5 years of age found
no association of Vitamin D levels to asthma.24

The limitation of our study was our small sample size.
Therefore, the relationship between the Vitamin D and
asthma need to be further explored.

5. Conclusion

There seems to be an inversely proportional relation
between the Vitamin D status and the severity of asthma.
Therefore, early detection of the vitamin D levels could
help in assessing the severity of asthma in the early stages
and enabling early and effective treatment, thereby reducing
the cost and hospitalization, not to mention the acute
exacerbations due to asthma.
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