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ABSTRACT Objectives: To determine serum vitamin D level in patient of  Bronchial Asthma and compare it with controls.
Subjects: Patients of age 21-60 years with diagnosis of Bronchial Asthma on the basis of clinical and radiologi-

cal sign and symptoms with spirometric criteria (FEV1/FVC  - <0.7 ,% FEV1 <80%) with significant bronchodilatation. Controls were 
healthy subjects of age 21-60 years. 102 patients of Bronchial Asthma and 103 Controls were included in the study.
Interventions: We measured total serum 25-(OH)-D by Diasorin competitive radioimmunoassay (RIA) (AID Diagnostika, GmbH, Stras-
burg, Germany.
Design of study: Single-center cross-sectional study.
Results: The mean Serum Vitamin 25-(OH)D of Bonchial Asthma patients was 22.8 ± 8.2 ng/mL,Among controls it was 30.5 ± 8.6 ng/
mL.( p <0.05).  This analysis significantly shows that mean serum vit D levels was low in Asthma as compared with Controls and there 
is no significant difference of serum VitD in various group  like age, sex and  indoor/outdoor activity.
Conclusions: Our study concludes that Hypovitaminosis D was highly prevalent among patient of bronchial Asthma as compared to 
general population in same geographical area.

Introduction 
Vitamin D is responsible for intestinal absorption of calci-
um and phosphate. Dietary sources include liver, fish, egg, 
fish liver oil and dietary supplements. As very few foods 
contain vitamin D, sunlight exposure is the primary deter-
minant of Vit D status in humans. The bone health conse-
quences of vitD deficiency are well established, however, 
other disorders have also been linked to vitamin D insuf-
ficiency, including asthma. New research has identified 
VitD also play vital for respiratory health. Due to its  anti-
inflammatory properties, 1,25(OH)D may be very impor-
tant in people with asthma. We summarize evidences that 
Vit D receptors expressed in multiple lung cell and acts to 
protection from asthma by several mechanisms including 
promoting lung immunity, decreasing inflammation and 
slowing cell cycling hyperplasia, The objective of this study 
was to systematically review the evidence for an epidemio-
logical association between low serum levels of vitamin D 
and presence of asthma.

Methods
Patients of age 21-60 years with diagnosis of Brnchial Asth-
ma on the basis of clinical and radiological sign and symp-
toms with spirometric criteria (FEV1/FVC  - <0.7 ,% FEV1 
<80%) with significant bronchodialatation.

Controls are healthy subjects of age 21-60 years free from 
any disease and morbidity.

All the subjects were divided into male/female, smokers/
non smokers.

EXCLUSION CRITERIA
All known cases of autoimmune disease, active 
cancer,Morbid obesity,Diabetic patient, Chronic Kidney dis-
ease and osteomalacia .

 INVESTIGATION REQUIRED
 X ray chest, Spirometry, Serum vit D in form of 25 Hy-
droxy D using chemiluminescence method. 

Sampling and Study Design:    
A simple randomized sampling selection of Bronchial 
asthma included a total of 102 Bronchial asthma patients 
and 103 Controls.This study was an open- labelled, rand-
omized, cross-sectional study.

Specimen collection & Processing
Under aseptic techniques, we performed routine venous punc-
ture. Using a serum separator tube (SST; Becton Dickinson, 
Franklin Lakes, NJ, USA), 3mls non fasting whole blood was 
drawn and left to clot for about 30 minutes, followed by cen-
trifugation for 12-15 minutes needed for analysis of vitamin D 
25-(OH)-D. 

Serum Vitamin D Analysis: We measured total serum 25-(OH)-
D by Diasorin competitive radioimmunoassay (RIA) (AID Di-
agnostika, GmbH, Strasburg, Germany).Prior to analysis, the 
serum samples were precipitated and extracted with acetonitrile. 
After centrifugation, an aliquot of the supernatants were incubat-
ed with specific antibodies against 25(OH)D for 90 minutes and 
2 hours respectively at an ambient temperature. After centrifuga-
tion, the supernatants were decanted and counted. 

Definition of Vitamin D Status:
Vitamin D status was defined as:-Serum 25(OH)D levels  
≤ 20 ng/mL was used to define vit D deficiency, serum 
25(OH)D 20 – 30 ng/mL as insufficiency and >30 ng/mL de-
fined sufficient vit D levels1 (Gomez AC et al 2003).

Statistical analysis All analyses were performed with SPSS 
software for Windows, version 20 (SPSS Inc., IBM, Version 
20.0, USA). p-<0.05 considered as significant.
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RESULTS
AGE AND SEX DISTRIBUTION
In our study 203 subjects included with age ranged from 
20-60 years..All subjects divided into control and cases, 
Out of which 103 were controls including 61 males and 
42 females with mean age 35.5 ± 12.7 years,12 smoker and 
91 non smokers , 100 were case including 44 males and 56 
females with mean age 33.2 ± 13.2 years, 5 smoker and 95 
non smokers,90 outdoor and 10 indoor .

Frequency distribution of Serum Vitamin 25 – (OH) D in 
study groups-
The mean Serum Vitamin 25-(OH)D of ASTHMA patients 
was 22.8 ± 8.2  and among controls it was 30.5 ± 8.6 ng/mL 
with p-value of <0.05,  this analysis significantly shows that 
mean serum vit D levels was low in BRONCHIAL ASTH-
MA as compared with CONTROLS.

Table.1 : Frequency Distribution of Serum Vitamin D 
Levels among study groups

Study Groups

CASES
(vit D in
n g / d L 
±S.D.)

C O N -
TROLS
(vit D in 
ng/mL ± 
S.D.)

t value

  
  

 p-value
    <0.05ASTHMA 22.8±8.2 30.5±8.6 6.5

Figure.1- Frequency Distribution of Serum Vitamin D 
Levels among study groups. 
 
Observation of Vitamin D Levels within a group with Re-
spect to Sex, smoking status and outdoor and indoor sta-
tus:
In this analysis among ASTHMA group male had serum 
vitD levels of 23.1±7.5 ng/mL and female had 22.6±8.8 
with p-0.74(not significant),smoker had 24.4 ± 7.3 ng/mL 
and non smokers have 22.7 ± 8.3 ng/mL with p-0.60(not 
significant),outdoor had 23.1±8.3 and indoor had 21.1±7.7 
with p-0.42(not significant), and in control group male 
31.3±8.4 and female had 29.6±9.0 ng/ml with p-0.33(not sig-
nificant)., smoker have 27.2 ± 6.5 and non smoker have 31.0 
± 8.0 ng/mL with p value 0.15(not significant) respectively, 
which clearly show that relationship of serum vit D levels 
in any study groups is not significantly varies with con-
founders like sex, smoking and indoor/outdoor activity.

Study 
groups 
with Mean 
age in yrs

Epide-
miological   
criteria

NO. of 
subjects

VitD in ng/
mL ± S.D. p value

Bronchial 
Asthma pa-
tients with 
mean age 
33.25±13.2 
yrs

Male 44 23.1±7.5 0.74Female 56 22.6±8.8
Smokers 5 24.4±7.3

0.60Non 
smoker 95 22.7±8.3
Outdoor 90 23.1±8.3 0.42Indoor 10 21.1±7.7

CON-
TROL with 
mean age 
35.0±12.7 
yrs

Male 61 31.3±8.4 0.33Female 42 29.6±9.0
Smokers 12 27.2±6.5

0.154Non 
smoker 91 31.0±8.0

Table.2- Observation of Vitamin D Levels within a group 
with Respect to Sex, smoking status and outdoor and in-
door status
 
DISCUSSION 
This study was an open-labeled, randomized, cross-section-
al study to observe the serum levels of vitamin D among 
patients of Bronchial asthma attending at Jawaharlal Nehru 
Medical College & Hospital, Aligarh Muslim University, 
Aligarh. We analyzed serum vit D levels in first in Asthma 
and compared it with general population and we got good 
significant difference. We also compared serum vitD levels 
among these groups on the basis of Gender and smoking 
habits, and indoor and outdoor activety and we fail to find 
significant difference due to these confounding factors. 

The Vitamin D Molecule
There are two forms of vitamin D, vitamins D2 and D3. 
Generally, vitamin D3 is endogenously produced in the 
skin in response to ultraviolet B (UvB) radiation. In 1997, 
the  Dietary Reference Intakes for the Institute of Medicine2 
in the United States established the adequate intake (AI) of 
vitamin D for male and females at different ages, as depict-
ed below in Table 2. 

Table 3: The recommended adequate intake of vitamin D 
(IU/day) for males and females of various age groups

Age Adequate      
intake (IU/day)

Adequate 
intake(microgm/
day)

<50 years 200 5

51-70 years 400 10

>70 years 600 15

In Table 3,AI differ with respect to age. Studies of the 
25(OH)D concentrations of older age groups have shown 
that recommended levels may be inadequate to maintain 
vitamin D sufficiency3,4, 

Normal Levels of Circulating Vitamin D
The most consistent criteria used to categorize vitamin D 
are <20 ng/mL, 20-30 ng/mL, and ≥30 ng/mL for deficiency, 
insufficiency, and sufficiently, respectively5,6.

Vitamin D Metabolism
Since vitamin D is a fat-soluble molecule, it must 
be consumed with lipids for proper absorption. Di-
etary vitamin D is absorbed from a micelle with fat, 
and broken down with bile salts7 .Once vitamin D has 
been ingested and absorbed, or cutaneously produced 
and diffused through the skin, it enters circulation 
bound to DBP8.As depicted in Figure 4, vitamin D un-
dergoes two important hydroxylation reactions to be-
come active hormonal form, first takes place in liver 
cells producing 25-hydroxyvitamin D [25(OH)D]7 and 
second reaction takesplace in kidneys where 25(OH)
D undergoes hydroxylation into the biologically active 
metabolite1,25(OH)2 D9,10.
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Fig-2. The cutaneous production and dietary absorption 
of Vit D, and its subsequent metabolism and regulation 
(25-0Hase, 25- hydroxylase; I-OHase, 1 a-hydroxylase).
 
Alternatively, some 25(OH)D molecules will re-enter cir-
culation and bind to DBP11,12.Although the kidneys are the 
primary site of l,25(OH)2D production, extra-renal produc-
tion takes place in more than thirty tissues, such as placen-
tal cells, bone cells, keratinocytes, macrophages, and intes-
tinal cells8,13,14.The 25(OH)D is the primary metabolite in 
circulation, while 1,25(OH)2D, the biologically active form, 
is able to carry out its functions within target cells . 

Mechanisms of Action
Vit D may act through both genomic and non-genomic 
pathways. The 1,25(OH)2 D-DBP complex is taken up by 
the cell from circulation through diffusion or receptor-me-
diated endocytosis. Once inside, 1,25(OH)2 D is released 
from DBP and forms a complex with the vitamin D re-
ceptor (VDR),mediating its effect on the target cell15 

.These 
mechanisms involve the association of 1,25(OH)2D with a 
membrane VDR that activates signal transductions such as 
calcium transport channels and mitogen-activated protein 
kinase (MAPK) activation16,17.Association with cytoplasmic 
plasma membrane proteins such as tyrosine kinase receptor 
or G protein coupled receptors15,17 may lead to phosphoryl-
ations and involvement of secondary messengers that carry 
out rapid responses in the liver, intestines, bone, parathy-
roid and pancreatic cells7.

Genomic pathways take place as the 1,25(OH)2D-VDR com-
plex moves from the cytosol into the nucleus11. By binding 
to VDR, 1,25(OH)2 D is able to regulate the transcription 
rates of more than sixty genes involved in mechanisms 
such as calcium balance, immune regulation and cell dif-
ferentiation18.These mechanisms potentially take place in 
more than 30 tissues in which nuclear VDRs have been iso-
lated, including bones, intestines, kidneys, lungs, muscle 
and skin7. Biological actions resulting from these reactions 
include calcium homeostasis, mediation of 1,25(OH)2D syn-
thesis and breakdown rates, reduction in PTH production 
and regulation of immune responses11.

Biological Functions
The association between vit D and bone metabolism has 
also been observed in studies of VDR gene polymorphisms 
and the development of osteoporosis19and rickets.However, 
involvement of vitD in the immune processes is less well 
understood.

Involvement of Vitamin D in Immune Processes
The immunomodulatory role of 1,25(OH)2 D is primarily 
due to local production of this by immune cells such as 
macrophages, dendritic cells (Des) and lymphocytes, at-

tenuating adaptive and enhancing innate immune mecha-
nisms20. The production of VDR in these cells allows 
1,25(OH)2 D to regulate expression of cytokines and cell 
receptors.VitD primarily regulate innate immunity by in-
teracting with macrophages, which express 1-hydroxylase20.
Macrophages are cells that are responding to pathogen-as-
sociated molecular patterns (PAMPs) on the cell surface of 
microbes21. The PAMPs are recognized by pattern recogni-
tion receptors (PRRs) on the cell surface of macrophages22. 
The most important vitamin D associated  innate immune 
response to infection is the release of the antimicrobial 
protein cathelicidin thereby increasing pathogen killing. 
Cathelicidin is an antimicrobial peptide, contributes to 
pathogen killing by coordination with transcription factors 
that promote autophagy24. Macrophages and DCs, present-
ing antigens to T or B cells and activating them25.Activated 
T and B lymphocytes both express VDR, and therefore al-
low for the effects of 1,25(OH)2 D, such as suppressing the 
proliferation of B and T lymphocytes and reducing immu-
noglobulin production. The primary target is the T helper 
(Th) cell, which modulates cytokine production20.T-cells 
differentiate into Th1 and Th2 lymphocytes. This polariza-
tion of the adaptive immune system influences production 
of various cytokines e.g.Interleukin (IL)-12, produced by 
macrophages and DCs.1,25(OH)2 D inhibits IL-12 expres-
sion by macrophages and DCs26.This is consistent with the 
commonly acknowledged role of 1,25(OH)2D  in  immuno-
suppression, as the hormone has been shown to suppress 
the Th1 pathway and induce the Th2 pathway, inhibiting 
inflammatory cytokines such as interferon (IFN)-y, tumour 
necrosis factor-a and IL-2, and increasing development of 
Th2 cells and corresponding cytokines (IL-4, IL-5, IL-l0 and 
IL-13)27.This interaction is beneficial in combating some 
chronic conditions, like autoimmune or inflammatory dis-
eases. 

Fig-3.  Interactions between vitamin D metabolites and 
the immune system 
 
Role of vit D in lung immunity
The respiratory system is first line of defense and function 
as physical barrier to prevent the entry of inhaled pathogens 
and as an immune effectors. When the respiratory epithe-
lium recognizes the presence of a pathogen it responds by 
releasing antimicrobials, chemokines and cytokines. Alveo-
lar macrophages (AMs) recognize, phagocytose and remove 
inhaled material. They are activated either in response to 
pathogens or through an autocrine/paracrine response to 
cytokines. Activation leads to enhanced phagocytosis and 
killing of pathogens as well as coordination of both innate 
and adaptive immune responses. As discussed above VDR 
is constitutively expressed in Monocytes, activated mac-
rophages, dendritic cells, natural killer cells, T and B cells. 
These activation has potent antiproliferative, prodiffreren-
tiative and immunomodulatory functions, both immune en-
hancing and immunosuppressive.

Dendritic cells use PRRs to monitor the local environment 
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for pathogens. When a pathogen is encountered, it is in-
gested and its proteins are processed into peptides which 
are then presented at the surface of the dendritic cell. Ac-
tivated dendritic cells produce chemokines and migrate to 
local lymph nodes where they present antigenic peptides 
bound to major MHC molecules to naïve T-cells (CD4and 
CD8+ T-cells) and induce their activation and differen-
tiation. Dendritic cells thus serve as a link between innate 
and adaptive immune responses28 .Vitamin D modulates 
dendritic cell maturation and chemokine profile and mac-
rophage innate immune functions 20.Vit D has been shown 
to be metabolized by various other epithelial cell types and 
affect their functions. By influencing key innate immune ef-
fectors vitamin D may play an important role in how the 
lung recognizes and responds to pathogens. 

ROLE OF VIT D IN BRONCHIAL ASTHMA 
Asthma - A Complex Inflammatory Disease according to 
the American thoracic society’s revised definition in 1987 
[ATS 1987], asthma is: “a clinical syndrome characterized 
by increased responsiveness of the tracheobronchial tree to 
a variety of stimuli29.It is a complex heterogeneous disor-
der with respect to immunopathology, clinical phenotypes, 
response to therapies, and natural history 30 and charac-
terized by chronic airway abnormalities such as airway 
hyper-responsiveness; airway remodeling, and infiltration 
of eosinophils and T-helper type2(Th2) cells in the airway 
sub-mucosa, which leads to inflammation and edema in the 
bronchial mucosa, and hyper-secretion of mucus31.Today’s 
growing asthma epidemic has prompted research to focus 
on various target immune cells involved in airway allergic 
inflammation, with needed emphasis on Th2 cells and eo-
sinophils32. Major cells involved are notably epithelial cells, 
nerve cells, smooth muscle cells, mast cells, DCs, eosino-
phils/basophils and Th2 cells33. 

Fig.4-Roles of inflammatory cells and chemokines in asth-
ma pathogenesis34

In clinical studies, increased eosinophil sputum counts 
associate with asthma exacerbations 35. Furthermore, eo-
sinophils are associated with lung tissue remodeling, a 
permanent consequence of chronic airway inflammation36 
Accordingly, eosinophils have been and remain a target in 
asthma pathogenesis and therapeutic research37.

Epidemiology, Prevalence and risk factors of asthma 
Asthma often develops in childhood, but it can develop 
at any stage in life. Factors that trigger asthma include 

indoor and outdoor allergens, air pollutants, respiratory 
tract infections, exercise, weather changes, food additives, 
drugs, and extreme emotions 38.The most common early 
life condition affecting children is wheezing39. Parental his-
tory of asthma, male sex, exposure to indoor air pollutants, 
respiratory syncytial virus (RSV) and human rhinovirus 
(HRV) infection are some of the risk factors associated with 
asthma in early childhood. Asthma is also associated with 
obesity, ethnicity, and living in westernized countries.CDC 
has estimate female sex, atopy, and low socioeconomic sta-
tus are also risk factors for asthma in adults40.According 
to hygiene hypothesis, decreased exposure to infections in 
early life leads to altered development of the immune sys-
tem.As described, immune system of many people has de-
viated towards a predominantly Th2 phenotype rather than 
a balanced Th1/Th2 response. This inadequate up-regulation 
of Th1 immune responses is thought to result in increased 
risk of asthma and allergy. There are also dietary hypothe-
ses explained that reduced dietary antioxidants (e.g.vitamin 
C,D and E), minerals (e.g. Se),and PUFA was associated 
with an increase in asthma. These hypotheses suggest 
that declining lung and respiratory epithelial antioxidant 
defenses increased oxidant induced airway damage, in-
flammation and damage41.New research has identified 
1,25(OH)2D plays vital for respiratory health and in pulmo-
nary tissues as it has been shown to be both anti-infectious 
and anti-inflammatory and thus may be important in the 
pathobiology of asthma whose exacerbations are commonly 
triggered by infection and chronicity of inflammation. 

The Vitamin D Receptor (VDR) and Asthma Genetics
Cells that contain vit D receptors (VDR) are targets for Vit 
D activity42.VDRs have been localized in both respiratory 
epithelial cells and in bronchial smooth muscle. Pulmonary 
VDRs have been proven to be fully functional: 25(OH)D is 
converted into 1,25(OH)D in respiratory epithelial cells and 
both VDR and CYP24A1 (a hydroxylase that metabolizes 
1,25(OH)2D) synthesis are increased in bronchial smooth 
muscle cells43.Eight single nucleotide polymorphism of the 
VDR gene have also been associated with asthma and at-
opy in a large population-based study44 thus establishing a 
relationship between asthma and Vit D metabolism genet-
ics. 

1,25(OH)D Abrogates Inflammation
As Inflammation is a key component in the pathology of 
asthma, 1,25(OH)2D has been shown to be anti-inflamma-
tory in many tissues including lung .When airway smooth 
muscle cells were treated with TNF alpha and/or IFN gam-
ma to mimic the inflammation of an acute asthmatic flare, 
and then exposed to increasing doses of 1,25(OH)2D and 
GC, inflammatory cytokine production decreased in. Both 
RANTES and IP-10 were noted to have significant decreas-
es45. 

In yet study, airway epithelial cells were infected with RSV 
(respiratory syncitial virus), a common culprit of child-
hood lower respiratory tract infections marked by exces-
sive inflammation of the respiratory epthelium, When the 
cells were pre-treated with Vit D, there was a dose-de-
pendent increase of the NF-κB inhibitory protein IκBα46.If 
1,25(OH)2D could decrease inflammation caused by viral 
infections in pulmonary tissues, it could also potentially 
prevent the onset of acute asthma exacerbations caused by 
a rapid increase of inflammation.

1,25(OH)2D Decreases Hyperplasia and Cell Cycling
Chronic tissue changes in asthma results from hyperplasia 
of smooth muscle and glandular tissue. 1,25(OH)2D ame-
liorates this disordered growth; in airway smooth muscle 
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cells, VDR regulated genes that are also part of the asth-
matic network include VGEF, a gene known for increas-
ing smooth muscle hyperplasia, IL-6, a gene involved in 
increasing remodeling, and FN1 (fibronectin), which has 
been shown to be increase extracellular matrix deposition47.
Down-regulating these genes would result in decreased 
remodeling. Decelerating the cell cycle can also result in 
more organized regeneration, as it allows cells more time 
to repair DNA damage. When airway smooth muscle cells 
that were sensitized with asthmatic serum were treated 
with 1,25(OH)2D, fewer cells proceeded into S phase48.

All of these studies show that 1,25(OH)2D reduces disor-
ganized hyperplastic regeneration in pulmonary tissue. It 
has been suggested that Vit D may slow the progressive 
decline in lung function seen in some asthmatics, a charac-
teristic of airway remodeling by inhibiting the formation of 
matrix metalloproteinase as well as fibroblast proliferation 
and influencing collagen synthesis. In airway remodeling, a 
certain type of smooth muscle growth occurs prominently 
which reflects airway inflammation and leads to the im-
paired lung function. In addition it may also modulate pro-
tease-antiprotease imbalance and oxidative stress 49. 

Observational studies have suggested that Vit D plays a 
role in allergic airway diseases and that low serum Vit D 
is associated with poor asthma control, frequent and severe 
asthma exacerbations, reduced lung function, and increased 
medications use50. These findings led researchers to exten-
sively study the role of vitamin D in asthma.

A study by Gupta et al, in 86 British children aged 6-16 
years with varying asthma severity found that vitamin D 
levels were significantly lower in severe therapy resistant 
asthmatics, positively related to FEV1, FVC, and negatively 
associated with airway smooth muscle mass. This conclud-
ed that vit D supplementation may be helpful in manage-
ment of steroid therapy resistant asthma in pediatric popu-
lation51. 

A recent study by Sutherland et al., in asthmatic adults 
observed an association between reduced Vit D levels and 
impaired lung function, increased airway hyper-respon-
siveness and reduced glucocorticoid response. It showed 
low Vit D levels affect long-term prognosis of asthma by 
increasing expression of pro-inflammatory TNF-α and ac-
celerating deterioration of lung function52.In a case-control 
study conducted on Iranian children between 6 and 18 
years, serum 25(OH)D levels were linearly associated with 
FEV1 and FEV1/FVC, and low levels of VitD were associ-
ated with asthma53.A randomized control study conducted 
on Japanese school children aged 6-15 years reported that a 
1200 IU/day Vit D supplement taken during the winter and 
early spring helped prevent influenza and asthma attacks54.
An ecological study using asthma prevalence data in adults 
from United States and Australia reported that the preva-
lence of asthma was associated with geographical latitude, 
implying that latitudinal difference in isolation and subse-
quently serum vitamin D as an environmental factor influ-
ences the prevalence of asthma.11 out of 15 study reported 
an inverse relationship between vitD levels and Asthma55.

An Australian cohort study reported that an increased risk 
of asthma was observed in children born in winter and au-
tumn compared to summer, suggesting that reduced sun 
exposure levels during pregnancy had resulted in low lev-
els of Vit D in mothers, and resulted in asthma in their off-
spring56 .

While most studies suggested low levels of VitD are associ-

ated with poorer respiratory health, some have also raised 
concerns about higher levels. A cohort study of Swedish 
children aged 6 years reported that higher Vit D intake was 
associated with more prevalent atopic manifestations, sug-
gesting that VitD intake during infancy may cause atopic 
allergies later in childhood57.Thus a connection between 
Vit D status and asthma has been considered since many 
years and Vit D deficiency has been blamed as one cause of 
increased asthma prevalence in the last decades58. Present 
study also clearly documents less serum vit D in asthmat-
ic group as compared to normal population of same geo-
graphical area with significant P value <0.00001 even they 
have low mean age as compared to control group. out of 
total patients 56 are females and 44 are males in which 95 
are non smokers and only 5 are smokers which documents 
two things, first asthma more prevalent in females and 
secondly most of patients are non smokers but still have 
very significant low vit D levels which further indicate that 
smoking have no much significant role on circulating vit 
D levels.Present study further supported by a population-
based cross-sectional data by  Black et al., reported a posi-
tive association of serum vitamin D levels and lung func-
tion in adults59.Likewise, a cross-sectional analysis of British 
birth cohort participants at the age of 45 years reported that 
increasing serum 25(OH)D levels were linearly associated 
with greater FEV1 and FVC60.According to a cohort study 
conducted on Danish adults, lower plasma 25(OH)D lev-
els were not only associated with lower  FEV1 and FVC, 
but also with faster decline of lung function61. In a review, 
Zarogoulidis et al. reported that between 2007 to 2012, 11 
out of 15 observational studies report an inverse association 
between serum 25(OH)D and asthma62. Searing et al also 
found that low levels of vitamin D were positively correlat-
ed with FEV1 percent predicted and the FEV1/forced vital 
capacity (FVC) ratio63. More recently, a high frequency of 
vitamin D insufficiency (35%) in 1024 North American chil-
dren with mild-to-moderate asthma has also been reported. 
In addition, vitamin D insufficiency was associated with a 
lower mean forced expiratory volume in one second (FEV1) 
compared with children with sufficient levels. VitD supple-
mentation decreased the number of asthma exacerbations 
triggered by acute respiratory tract infections64.Even though 
the dose of vitamin D was inadequate to increase serum 
25(OH)D levels, significant clinical benefits were observed. 
In contrast some authors have also suggested that vita-
min D may promote, rather than ameliorate the asthmatic 
phenotype65.Regular vitamin D supplementation (2000 IU/
day) in the first year of life increased the risk of developing 
atopy, allergic rhinitis, and asthma when assessed at age 
31years66.However, this study was limited by absence of 
data on maternal intake of vit D and assessment of child-
hood asthma or atopy.                                                                  

The observational nature of these studies precludes an as-
sessment of cause and effect. Epidemiological observational 
studies suggest an association but do not prove causality; 
and no interventional trials on individuals with low serum 
vitamin D have evaluated the effect of supplementation 
on asthma exacerbations, asthma control, or lung function. 
Such studies are urgently needed since it remains difficult 
to ascertain from cross-sectional investigations whether 
vitamin D deficiency is responsible for reduced lung func-
tion in asthmatics or whether asthma associated lifestyles, 
such as less outdoor exercise and thus decreased exposure 
to sunlight or decreased dietary intake are responsible for 
lower serum vitamin D levels. More longitudinal and inter-
ventional studies in children and adults are needed to elu-
cidate any relationship more clearly. Preventative strategies 
targeting children are warranted to avoid highly prevalent 
vitamin D deficiency. Whether advice is need to avoid vita-
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min D over provision remains more controversial but these 
results suggest that may be so and improved guidelines re-
garding vitamin D in childhood are needed, and monitor-
ing of serum vitamin D level may enhance management of 
respiratory conditions in children.

Conclusion
This cross-sectional study showed that:

Hypovitaminosis D was highly prevalent among Bronchial 
Asthma (p value < 0.001) as compared to general popula-
tion.

Bronchial asthma more prevalent in female as compared to 
male. 

Patients age have significant effect on serum vit D levels.

Gender  (male/females)  have no any predisposing effect on 
serum vit D levels.

Smoking have no any significant effect on serum vit D lev-
els.

There is no significant difference of serum vit D level in 
outdoor and indoor population.

Our findings suggest that periodic screening of serum vita-
min D and supplementation should be considered in rou-
tine care patients with lung diseases. Emphasis should be 
put on effectiveness of repletion therapy, large sample size 
and factors that may confound the results, such as; exog-
enous intake of vitamin D irrespective of the groups assign-
ment, independent effect of nutritional status improvement 
with therapy and seasonal variation with vitamin D status. 
The role of vitamin D status in modulating host immune 
response to respiratory infection and inflammation appears 
complex. Evidence based information from both clinical 
and laboratory driven studies are clearly needed to help 
clarify the complex encircled by vitamin D status, vitamin 
D metabolism, infection and inflammatory mechanism in 
human lungs. Given the high frequency of hypovitamino-
sis D found in this study, there is a need to work more on 
health 

promotion activities to this community targeting the impor-
tance of physical activities, exposure to sunlight and use 
of diets rich in vitamin D.Vit D has a number of activities 
in addition to its effect on calcium and bone homeostasis 
and influences process such as immune regulation, host 
defense, inflammation, or cell proliferation. Several hurdles 
must be overcome to validate the benefit of Vit D-based 
therapies: 1) Basic mechanisms are not clear and the in-
volved molecular pathways are likely difficult to identify 
because Vit D impacts on a variety of biological processes 
in parallel. 2) Conclusive data from interventional studies 
are missing for many disease entities. 3) Since Vit D has 
been used for many years, the pharmaceutical industry 
might hesitate in starting a development program. Never-
theless, the data available indicate that Vit D could be ben-
eficial for the prevention or therapy of important lung dis-
eases.
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