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Abstract

Background: asthma is one of the common chronic diseases with variable presentations and pathogenetic
mechanisms. Vitamin D is thought to influence the expression as well as the severity, control and treatment
responses in some asthmatic patients. Aim of study: to examine the possible association between asthma
severity and level of control with vitamin D level in a sample of Iraqi adult asthmatics. Method: randomly
selected 50 patients with asthma diagnosis were evaluated for medical factors of asthma harshness and
control with measurement of 25-hydroxyvitamin D serum level (mean age = SD: 48.5 + 14.05 years, 30%
males, FEV1:1.44 + 0.63 L, 60 % severe, 60% poorly controlled). Results: most of asthmatic patients (96%)
were found to have vitamin D level of less than 30 ng/ml (17.66 = 7.06 ng/ml) and this was related to severity
of airway obstruction (mild: 28.71+ 5.52 ng/ml, moderate: 19.9 + 4.56 ng/ml, severe: 13.81 £ 4.22 ng/ml,
p <0.001) as well as control of asthma (controlled: 27.13+6.12 ng/ml, partly controlled: 20.62+4.21 ng/ml,
uncontrolled: 17.66+7.06 ng/ml, p < 0.001). In addition, the 25(OH)D level was significantly associated
with history of ER visits and hospitalizations. No significant association between the gender, age, BMI, the
presence of allergic rhinitis and the status of vitamin D level. Conclusions: low levels of 25(OH)D were
common in this sample of Iraqi adult asthmatics and was most prevalent and severe in those with severe and/

or uncontrolled asthma. This finding supports the hypothesis of possible vitamin D role in asthma.
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Introduction

asthma is a common chronic illness with growing
prevalence in many parts of the world for many years.
More than 300 million persons from all ages, and different
ethnics, grieve from asthma and its burden on patients,
the families, and economy of the health authorities and
is increasing internationally. It is defined by ““a history of
symptoms including wheeze, shortness of breath, chest
tightness and cough that vary over time and in intensity,
together with variable expiratory airflow limitation”. ()

It has been suggested that there is heterogeneity in
asthma expression and phenotypes and these respond
differently to treatment options which suggests different
pathogenic mechanisms. In most asthmatics, i.e. the
classical type, the symptoms are well controlled by beta
2 agonists and inhaled corticosteroids. However, some
phenotypes of asthma do not exhibit similar response to
corticosteroids and those patients are labelled as steroid

— refractory and are challenging to manage clinically.
(2-6)

Vitamin D affects the pathophysiology of asthma by
effect on several mechanisms. It may help in maintaining
the immune homeostasis especially the innate immunity
by the direct stimulation of the expression of the gene
responsible for the production of the antimicrobial
peptide cathelicidin, which is known to be active
against viruses, bacteria and fungi, and its deficiency
may predispose to infections and consequent asthma
exacerbations.”)

In addition, vitamin D can reduce inflammation and
smooth muscle proliferation by inhibiting the synthesis
and release of cytokines related to the Thl immune
response and it may decrease the expression of TNF-a
which lead to enhanced inflammatory response in
asthmatics. In addition, it has been suggested that the
level of 25(OH)D may facilitate steroid response in
asthmatics. ®. The purpose of study is to find any link
between vitamin D level and the severity and / or the
control of asthma in a sample of adult Iraqi asthmatics.
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Method

This is a cross sectional study of randomly selected
50 patients (35 females and 15 males) with asthma who
regularly attend the respiratory medicine outpatient
clinic at Al-Imamein Kadhimein Medical City. Patient
interviewing and testing period was from the first of
December 2014 till 31% of December 2015. Inclusion
criteria: confirmed asthma diagnosis, age 18 years and
above

Exclusion criteria: presence of smoking history,
use of supplemental vitamin D, presence of co-morbid
chronic condition like chronic renal failure, diabetes
mellitus, heart failure and use of prolonged daily
systemic steroids in the last year.

Asthma severity and control: the level of control
and asthma severity were assessed via the simple
questions suggested by Global Initiative for Asthma
(GINA)' by asking about the frequency of daytime
symptoms, night symptoms, use of rescue inhalers and
limitation of activity. Patients were grouped as well
controlled, partly controlled and poorly controlled.
Patients were grouped according to the forced expiratory
volume in one second (FEV)) percentage of predicted
into mild intermittent/persistent (> 80% predicted),
moderate persistent (>60% but <80% predicted) and
severe (<60% predicted). (1¥)

Spirometry: according to the American Thoracic
Society guidelines 'Y, by a practiced operator using
Masterscreen system (Jaeger Co., Hochberg, Germany)
at the pulmonary function test laboratory in Al-Imamein
Kadhimein Medical City. FEV, and forced vital capacity
(FVC) were recorded. For those with FEV, of less than
70% predicted, reversibility testing using nebulized
salbutamol 2.5 mg for 5 minutes and repeating the
spirometry testing after 5 minutes was done. Reversibility
was documented with both 200 ml increase in FEV1 and
12% increase in FEV1.

Vit D level assessment: vitamin D level was
determined using Vidas® 25 OH Vitamin D Total test
(bioMe¢rieux SA, USA) according to the manufacturer
recommendation. Levels of < 20 ng/ml considered
deficiency, 20 — 29.9 ng/ml considered insufficiency and
> 30 ng/ml were considered as sufficient according to
the previous recommendations. (1)

Other measurements: height and weight were
recorded by a trained personnel during spirometry and

the body mass index was calculated using the standard
equation weight (kg)/height (m)?.

Statistical Analysis : done by SPSS 22 | data
were presented in simple measures of frequency,
percentage, standard deviation, and range
(minimum-maximum values). Chi square test was used
for categorical variables and Pearson’s Correlation two
tailed test was used for parametric variables. P value was
equal or less than 0.05 mean significant results.

mean,

Results

50 patients involved in the study, mean age was
48.5 £ 14.05 years (range 19 — 72). There were 35 (70%)
females and 15 males (35%). Body mass index (BMI)
was 30.72 £+ 7.86 (range 15.79 - 53.69). The mean level
of vitamin D was (17.66 £+ 7.06) ng/ml and range from
8.1 —39.80 ng/ml. The FEV1 mean was 1.44 = 0.63 L
with a range from 0.53 to 3.7 L. as in table (1).

Table 1: Age, BMI, FEV1, FVC and 25 (OH) D
level in relation to gender (mean +SD)

Variable Female Male

Age (mean + SD) years 48.17 + 14.56 49.27 %
14.83

BMI (mean + SD) 32.76 +7.90 25.94+5.4

FEV1 (mean = SD) L 1.33+0.46 1.69 £ 0.88

FVC (mean £+ SD) L 2.07 £1.72 2.34+0.98

25(OH) level(mean + SD) 17.01 £ 6.75 19.16 +

ng/ml 7.77

In this study, only 8 patients (16%) had mild
persistent asthma, and only 9 patients (18%) had well
controlled asthma. Figures 2 and 3 display the control
and severity of asthma among this study sample
respectively. Regarding treatments used for patients,
34 patients (68%) were using beta agonist inhalers,
19 (38%) were on inhaled corticosteroids (ICS) and
17(34%) on combination ICS and long acting beta
agonist (LABA). There was no significant association
between the treatment use and the level of 25(OH)D.
There is a significant positive correlation between the
level of 25(OH)D and FEV1, #(50) = 0.772, p < 0.001.
There was negative significant correlation between the
level of vit D and the number of emergency visits, 7(50)
= -0.749, p < 0.001. Other correlations are shown in
table 2.



Table 2 - Correlations of parametric variables
with 25(OH)D level

25(OH)D correlations

Ve | foers || St
Age -0.109 0.452

BMI 0.195 0.174

FEV1 0.772 <0.001

FVC 0.224 0.118
FEVI/FVC 0.557 <0.001
Emergency Visits -0.749 <0.001
Hospitalizations -0.465 0.001

The level of asthma control was found to be
significantly related to the severity of asthma (p <0.001)
with 60 % (n=30) of patients having poorly controlled
asthma, of whom 86.7% (n=26) having severe persistent
asthma (Figure 1). In addition, the severity of asthma
was significantly related to the status of vitamin D (p <
0.001) with 81.8% (n=27) of patients with severe asthma
having deficiency of 25(OH) (level < 20 ng/ml) (Figure
2). Moreover, the level of control was also significantly
related to the status of vitamin D (p < 0.001) with
96.7% (n= 29) of poorly controlled asthmatics having
deficiency of vitamin D (Figure 3).
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Figure 1: Level of asthma control and its severity
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Figure 2: Level of asthma severity and Vitamin D status
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Figure 3: Level of asthma control and Vitamin D
status

Mean and SD of levels of 25(OH)D, FEV1, FVC,
FEV1/FVC according to the level of asthma severity and
control are presented in tables 3 and 4.

Table 3 - means, standard deviations of 25 (OH)
Dlevel, FEV1, FVC,FEV1/FVC and patient numbers
in relation to the level of asthma control.

Asthma
Control 25 (OMylevel | ppviqy | Fve) FEV1/FVC
(ng/ml)
Level
Mean = SD
Controlled
(n=9)
27.1346.12 212068 | 2.51£1.01 | 85.57+10.63
Partly Mean = SD
controlled
(n=11) 20.62+421 1.67£0.55 | 2124059 | 74.69+8.72
Poorly Mean = SD
Controlled
(0=30) 17.66£7.06 1156045 | 2.020£1.87 | 67.00413.63
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Table 4 - means, standard deviations of 25 (OH) D level, FEV1, FVC, FEV1/FVC and patient numbers in

relation to asthma severity

Asthma Severity 25(OH)D(ng/ml) FEV1 (L) FVC (L) FEV1/FVC
Intermittent / Mild Persistent | 28.71+ 5.52 2.2+0.68 2.5+ 1.06 89.72 £9.77
Moderate Persistent 19.9 £4.56 1.7+0.54 2.4 +0.66 72.97 £7.87
Severe Persistent 13.81 £4.22 1.1+£0.36 1.9+1.85 66.94 £ 13.0

There was no significant association between the age, gender, BMI, the presence of allergic rhinitis and the status

of vitamin D level.

Discussion

In this study, high prevalence of vitamin D
deficiency and inadequacy among this sample of Iraqi
adult asthmatics (96%, n=48). This high ratio is similar
to that stated in Chinese (90%) and Costa Rican (90%)
adult asthmatics but is higher than that recorded in
German adult asthmatics (64%). (>''9 However, this
percentage is much higher than that seen in childhood
asthma reported in previous studies; 20% in Iranian,
28% in Costa Rican, 38% in Egyptian, and 44% in Puerto
Rican childhood asthmatics. (1318 These discrepancies
between adults and children asthmatics may be related to
behavioral variables seen in areas with plenty of sunny
days as by avoiding sunlight, dress habits and racial
difference in skin color. Importantly, in Iraq the cultural
and religious background may play a role in limited sun
exposure. Other variables for low vitamin D level like
being overweight or female gender can also play a role
but there was no significant association. In this study, the
level of vitamin D was not associated with markers of
allergy; namely the presence of allergic rhinitis used in
our study. This lack of association of vitamin D level and
markers of allergy has been described in some studies.
©.12.13) However, such associations have been reported
in other studies (!%!4151%) These contradicting results
may be related to the different populations studied, the
difference in allergen exposure between regions and the
variability in outdoor exposure to sun in different parts
of the world. These findings need cautious interpretation
since the sample size is small and the other parameters
of allergic response (like IgE level, sputum eosinophilia,
allergen specific IgE antibodies, IL-4, and IL-5) have not
been studied in this study. The major result of this study
was the presence of significant correlation between the
levels of vitamin D and the FEV1, FEV1 percent of
predicted (as a marker of asthma severity), and FEV1/

FVC ratio (as a marker of airway obstruction), p <0.001
for all parameters. This finding has been recorded in
most of the studies in both adults and children. (1!-19),
Moreover, vitamin D level was significantly associated
with the level of asthma control, patients with higher
level of vitamin D tend to have better asthma control
(27.13£6.12 in controlled, 20.62+4.21 in partly
controlled and 17.66£7.06 in uncontrolled, p < 0.05).
This finding was also observed in a cross-sectional
studies in Italian children and German adults. ;!4

In this study, the risk of emergency department
visits and hospitalizations were found to be significantly
associated with vitamin D level, p < 0.001 for both.
These findings are consistent with the results obtained

from other studies, both in adults and children. ®-10-12-14,
16-18)

However, a causal relationship between asthma
and vitamin D deficiency cannot be established due to
the sample size and cross-sectional project. In specific,
the possibility of reverse causation cannot be eliminated
as the patients with severe, poorly controlled asthma
are more likely to be home bound with less exposure
to sun and may be exposed to frequent steroid rescue
courses that might have induced the deficiency state
in vitamin D. Additional issue is the selection bias
as there was unbalanced male to female ratio (30%
males vs. 70% females). However, comparable gender
inequality in asthma have been recorded in previous
studies conducted on Iraqi adult asthmatics. (129 Also
This study was conducted in a tertiary center and in a
specialized respiratory unit, which may not reflect the
overall population of asthmatics in Iraq. Additional
limitation of this study is the absence of control group of
well persons to regulate that the level of vitamin D has a
solid association with asthma or this observation of low
vitamin D level is just a coincidence.



Conclusion

this study demonstrates that a low level of vit D is
related with clinical parameters of poor asthma control
plus severe asthma as predicted FEV1.
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