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ABSTRACT
Aim: To determine the frequency of vitaminaD levels in asthmatic versus health controls and to determine the
association of vitaminaD levels with serum concentration of pro-inflammatory cytokines in asthma children.
Methods: In this case control study, a total number of 30 children presenting with asthma having age 5-14 years
who were diagnosed of having asthma were included in this study. A similar number of healthy controls were also
recruited. Venous blood samples were taken for each children and were analyzed for serum vitamin D levels and
pro-inflammatory cytokines (IL-6 and IL-17) levels.
Results: There were 17(56.6%) children in asthma group who were having deficient vit. D levels, while there
were only 01 (3.33%) children in control group having deficient vit. D levels (p-value <0.0001). Mean IL-17 levels
were 18.7±3.21 pg/ml in asthma patients versus 10.4±3.3 in healthy controls (p-value 0.001). Mean IL-6 levels
were 14.76±4.03 pg/ml in asthma group versus 2.75± 0.98 pg/ml in control group (p-value <0.001). There was a
significantly negative correlation between Vit. D levels and IL-17 in asthmatic patients (r= -6.28, p-value 0.001).
We found a weak inverse correlation between the serum Vit. D and pro-inflammatory cytokines.
Conclusion: In our study, we found significant reduction of vitaminaD levels in asthma patients. We also found
significant correlation of vitaminaD levels with inflammatory mediators in asthma patients.
Keywords: Asthma, vitamin D, pro-inflammatory cytokines.

INTRODUCTION
According to estimates, nearly 300 million people around
the globe suffer from asthma, in recent decades, asthma
has become more prevalent among adult population.1 Out
of 250 deaths one death is thought to be due to asthma, it
is the 26th cause of death in South Asian population.1,2 The
true prevalence of asthma is difficult to determine because
of differences in evaluation and diagnosis of asthma in
A total number of 30 children presenting with asthma
having age 5-14 years who were diagnosed of having
asthma according to the Global Initiative for Asthma (GINA)
guidelines were included. The study was conducted in a
Jinnah Hospital Lahore from Jan-2018 to April-2018.
Severity of asthma was assessed before starting treatment.
All children were taking routine steroids for asthma
treatment. A similar number of healthy controls who
presented in pediatric emergency having extra-respiratory
symptoms were also included. Children suffering from any
chronic disorders were excluded.
Determination of Vitamin D and Immune Cells: Venous
blood samples were taken for each children and were
analyzed for serum vit. D levels. Serum vitamin D levels
were measured using radioimmunoassay kit. (Dia-Sorin,
Stillwater, MN). VitaminaD levels were categorized into
three categories; sufficient (≥30 ng/ml), insufficient (20-30
ng/ml) and deficienta(≤20 ng/ml)12.
Pro-inflammatory cytokines such as IL-6 and IL-17
levels were measured using ELIZA method.
Data Analysis: Data was analyzed using SPSS v23.
Mann–Whitneyau-test was used to compare study
parameters between the asthmatic and non-asthmatic
children. Chi-squareAtest was used to compare vit. D
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levels between the groups. Pearson correlation was used
to determine the correlation of vitamin D levels with Proinflammatory cytokines.

RESULTS
Baseline data of patients who presented with asthma is
given in table 1. There were 70% male children who
presented with asthma. Mean age of children was 9.7
years while it was 9.9 years in health controls. Severity of
asthma was mild in 17(56.7%) children, and moderate in
12(40%) children.
There was significant difference in vit. D levels in
asthma and control group. There were 17 (56.6%) children
in asthma group who were having deficient vit. D levels,
while there were only 01 (3.33%) children in control group
having deficient vit. D levels (p-value <0.0001) (Table 2).
Table 1: Baseline data of asthma patients.
Total number
30
Male Gender
21 (70%)
Age
9.7 (range 5-15)
FVC (%)
87.02 (56-113)
FEV1 (%)
93.2 (54.122)
FEV1/FVC
0.89 (0.78-1.0)
Severity of Asthma
Mild Persistent
17 (56.7%)
Moderate Persistent
12 (40.0%)
Severe Persistent
01 (3.33%)

There were higher serum levels of IL-17 and IL-6 in asthma
patients as compared to controls. Mean IL-17 levels were
18.7±3.21 pg/ml in asthma patients versus 10.4±3.3 in
healthy controls (p-value 0.001). Mean IL-6 levels were
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14.76±4.03 pg/ml in asthma group versus 2.75±0.98 pg/ml
in control group (p-value <0.001) [Table 3].
On Pearson’s correlation analysis, there was a
significantly negative correlation between Vit. D levels and
IL-17 in asthmatic patients (r= -6.28, p-value 0.001). We
found a weak inverse correlation between the serum Vit. D
and pro-inflammatory cytokines (r= -0.076, p-value 0.61).
Table 2: Comparison of Vitamin D levels between the groups.
Asthma Pts
Control Group
P-value
Sufficient
06(20%)
23(76.67%)
<0.0001
Insufficient
07(23.3%)
06(20%)
Deficient
17(56.6%)
03(3.33%)
Table 3: Comparison of Cytokine
children.
Asthma Patients
IL-17
18.7±3.21
(pg/ml)
(Range 9.65-22.46)
IL-6
14.76±4.03
(pg/ml)
(Range 10.51-18.65)

Profiles in asthmatic and healthy
Control Group
10.4±3.3
(Range 0.07-14.80)
2.75± 0.98
(Range 0.02-8.44)
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DISCUSSION
In present study, we found significantly lower vit. D levels in
asthma patients. Vit. D levels in asthma patients were
significantly deficient as compared to control patients;
56.6% versus 3.33% respectively. The present study
results are in accordance with the study of Chinellato et al.
who found that vit. D deficiency is very common in asthma
patients who are resident of Mediterranean countries and
lower vit. D levels are associated with poor asthma
control13. Brehm et al. also reported similar results, the
authors reported higher frequency of vit. D deficiency in
children having mild to moderate persistence asthma and is
associated with higher risk of shifting to severe
exacerbations in a 4 years follow-up14.
A recent study by Ojaimi et al. in an ex-vivo study,
reported that vit. D has a significant role in innate immunity.
And supplementation of vit. D can play a significant role in
the management of various inflammatory disease15.
There are several studies who have found the
correlation of vit. D levels with immune system malfunctioning16,17. Several immune cells such as B & T
lymphocytes dendritic cells and macrophages express vit.
D receptors and their receptor expression is affected by
deficiency in vit. D levels18.
It is hypothesized that variations in serum Vit. D levels
may be responsible for inflammatory processes in asthma
patients. Th1,ATh2, and Treg Acells have vit. D receptors
(VDR), so these could be the main target of vit. D19.
Moreover studies by Yu et al. and Maruotti et al. found that
certain immune cells require expression of VDR receptors
both intrinsically and extrinsically20,21.
The correlation between vit. D and pro-inflammatory
cytokines also raises the question regarding the origin of
vit. D deficiency in asthma patients. There is a need to
conduct more studies to clarify the pathophysiological
mechanisms by which vit. D regulates immune system and
to explore genetic factors influencing vit. D production
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We found significant reduction of Vit D levels in asthma
patients. We also found significant correlation of vit. D
levels with inflammatory mediators in asthma patients.
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