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Vitamin D, ventilatory function and asthma control

among bronchial asthma patients

Abstract

Background: Asthma is a chronic conducting airway disorder which characterized by
reversible airway inflammation and obstruction. However, prevalence of some pulmonary
disorders as bronchial asthma is increased with Vitamin D deficiency. Objective: The target
of this study is to evaluate the association between status of vitamin D and ventilatory
function & asthma control in patients with bronchial asthma in Jeddah area.

Material and methods: One hundred Saudi patients with asthma of both sex; their age
mean was 35.18+6.27 year were selected on referral to Internal Medicine Department,
King Abdulaziz University Teaching Hospital, Saudi Arabia. Asthma was diagnosed by
spirometry tests. Criteria for asthma diagnosis were in accordance with the Global Strategy
for Asthma Management and Prevention (GINA 2016). Exclusion criteria included patients
with renal, cardiac and liver diseases. All participants will be free to withdraw from the
study at any time. Following pre-training testing, participants were enrolled in three
groups according to 25-OHD levels: vitamin D deficiency group (A) 25-OHD level <20ng/
ml, vitamin D deficiency group (B) 25-OHD level=20-30 ng/ml and normal vitamin D
group(C) 25-OHD level >30ng/ml.

Results: There was significant higher values of FVC, FEV1 and FEV1/FVC in group (C)
compared to subgroup (A) and group (B) in addition to lower values of asthma control
test in subgroup (C) compared to group (A) and group (B). While there was significant
difference between groups. Moreover, the 25-OHD showed a strong direct relationship with
FVC, FEV1, FEV1/FVC and asthma control test in the three groups (P<0.05).

Conclusion: There is a close direct relationship between level of vitamin D, ventilatory
function and asthma control in patients with bronchial asthma.
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Introduction

of vitamin D.">"* Even genetic researches proved a link between

vitamin D receptors polymorphisms and susceptibility to asthma.'

Asthma is a chronic conducting airway disorder which
characterized by reversible airway inflammation and obstruction.!
Asthma is the leading chronic respiratory diseases which affect
more than 334 million people worldwide.>* By 2025, this number
will be expected to reach greater than 100 million.> Approximately
500,000 annual hospitalizations are due to asthma, and 250 000 deaths
annually.* The economic burden of asthma management is huge.®

asthma.

Although the advances in management of medical disorders, there
is no cure from asthma as there is limitation in management options
from asthma associated symptoms, however corticosteroid is the most

Subjects

Moreover, studies found an association between exacerbations of
asthmatic symptoms and low level of serum vitamin D.!5-!”

This study designed to measure the association between vitamin D
and ventilatory function & asthma control in patients with bronchial

Materials and methods

One hundred patients with asthma, the mean of their age was

common used drug for control of asthma symptoms which can control
inflammatory criteria with no prevention of long-term pulmonary
function decline.”

Vitamin D plays an important role in regulation of functions in
body organs and systems as metabolism of bone and immune system.®
In the other hand, there are some disorders of cardiovascular system
and allergy associated with vitamin deficiency D.*!'® Moreover,
prevalence of some pulmonary disorders as bronchial asthma is
increased with Vitamin D deficiency."

Many previous studies reported an association between the
pathogenesis of asthma and deficiency of vitamin D which was evident
by the association between severity of asthmatic symptoms and level

35.18+6.27 year participated in this study. Patient with hepatic,
renal and cardiac failure were excluded from the study. According
to the level of 25-OHD, participants were assigned equally to three
groups where vitamin D deficiency group (A) 25-OHD level <20ng/
ml, vitamin D deficiency group (B) 25-OHD level=20-30ng/ml and
normal vitamin D group(C) 25-OHD level >30ng/ml. All participants
signed consent form.

Measurements

A. Level of 25-hydroxyvitamin D (25-OHD) serum
measurements: Overnight fasting venous blood sample will
be drain and will be centrifuged to measure 25(OH) vitamin
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D for all participant using Elisa Kit; DiaSorin, Stillwater,
MN, USA.818

Ventilatory function test: A computerized spirometer
(Schiler- Spirovit SP-10, Swizerland) will be used to measure
forced vital capacity (FVC), forced expiratory volume in the
first second (FEV1) and Ratio between forced expiratory
volume in the first second and forced vital capacity (FEV1/
FVQ).

Table | Baseline characteristics of all participants in both groups
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C. The Asthma Control Test (ACT): It is a survey for
assessment of asthma control that is composed of five item
which is a valid clinical test to measure the level of asthma
control in different asthmatic patient populations.'

Results

Baseline characteristics of all participants in both groups showed
that there was no statistically significant difference between the three
groups as regards all variables (Table 1).

Variable :szl;?gPH(SZzo ng/ml) (Gzzz)pl-fgL 20-30 ng/ml) ?ztzpl-l(lg)level >30 ngimi) | Vvalue
Age (year) 36.28+6.47 35.81+ 549 34.92+ 4.87 0.075
BMI (kg/m?) 27.34+3.16 26.52+421 28.14£3.25 0.148
SBP (mm Hg) 144251137 146.13£10.86 146.5629.71 0.032
DBP (mm Hg) 87.13£6.15 85.285.42 84.94+4.87 0.174
Hemoglobin (gm/dl)  12.78+1.92 13.11£1.85 12.63+1.74 0.028

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure

There was significant higher values of FVC, FEV1 and FEV1/FVC
in group (C) compared to subgroup (A) and group (B) in addition
to lower values of asthma control test in subgroup (C) compared
to group (A) and group (B) (Table 2). While there was significant

difference between groups. Moreover, the 25-OHD showed a strong
direct relationship with FVC, FEV1 ,FEV1/FVC and asthma control
test in the three groups (Table 3) (P<0.05).

Table 2 Comparison between Patients’ groups regarding FVC, FEV|,FEV /FVC and Asthma control test

Variable g:::ﬁ-:glzo ng/ml) g;?:)pH(gL 20-30 ng/ml) (C;I;(::)PH(IZ():)IeveI >30 ng/mp) | value
FVC (L) 273+1.15 294% 123 375+ 127 0.014*
FEV, (L) 1.62£0.76 1.91£0.82 262:0.79 0.016*
FEV FVC (%) 58.16+4.97 632415.12 67.95+5.48 0.002*
Asthma control test 16.85+2.67 18.41£3.15 21.85+3.24 0.004*

FVC, forced vital capacity; FEV , forced expiratory volume in the first second; FEV /FVC, ratio between forced expiratory volume in the first second and forced

vital capacity; (*) indicates a significant difference between groups, P < 0.05

Table 3 Correlation coefficient (r) of 25-OHD, FVC, FEV ,FEV /FVC and Asthma control test in the three groups

Group (A) Group (B) Group (C)
(25-OHD<20 ng/ml)  (25-OHD =20-30 ng/ml)  (25-OHD level >30 ng/ml)
FVC (L) 0.615% 0.549%* 0.735%*
FEV (L) 0.582 ** 0.634* 0.629*
FEV /FVC (%) 0.716 ** 0.67 1** 0.612%*
Asthma control test  0.684 * 0.722%* 0.657+*

Spearman’s correlation was used *: P < 0.05 **: P < 0.01

Discussion

Bronchial asthma characterized by the inflammation of the
airways, leading to bronchial hyper-responsiveness and airflow
obstruction.” However, low serum vitamin D levels have been
observed to be associated with increased corticosteroid use among
asthmatic children.?! Many studies confirmed a positive relationship
between asthma and vitamin D deficiency,>** while others failed to
show any association between the risk factors.*** Therefore, this

study aimed to evaluate the association between status of vitamin D
and ventilatory function among asthmatic patients.

The results of the confirmed that concentration of vitamin D was
lower in asthmatic patients with worse ventilatory function test and
asthma control test, these results agreed with Li. et al., Korn et al.
and Montero-Arias et al. reported the same findings.?*?® However,
Shaaban and Hashem confirmed low vitamin D among 79% of
asthmatic patients.”” While, Eman Shebl et al. stated that 40% of
asthmatic patients had low vitamin D.*
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Concerning relation between vitamin D & both asthma control and
ventilatory function, there was a positive correlation between them
among asthma patients.”®3! However, several studies reported positive
correlation between Vitamin D and lung function.?®3% In the other
hand, many previous studies reported that Vitamin D was positively
associated with level of asthma control among asthma patients.**3¢
While, Boonpiyathad and colleagues proved that supplemented
vitamin D improved asthma control in in adult patients with asthma
exacerbation.’’

There are several mechanisms that clarify how vitamin D
deficiency induced in asthma pathogenesis include the regulatory
effects of Vitamin D in immune system performance,*® in addition
vitamin D stimulates steroid sensitivity inside body and modulates
cytokine production.’* However, Hall and Agrawal reported that
vitamin D deficiency may influence the inflammatory response in the
airways.* In the other hand, vitamin D affects synthesis of collagen
that probably improve lung function.*!

Conclusion

There is a close direct relationship between level of vitamin D,
ventilatory function and asthma control in patients with bronchial
asthma.
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