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Abstract

Background: Most studies showed that the incidence of asthmdragquently
associated with increased body mass index (Bwmitamin D deficiency has been
proposed as a risk factor that could explain aifsggmt proportion of increased
pattern of asthma prevalencehis study was aimed to track a correlation between
body mass index and vitamin D status effect onnagtbontrol in asthmatic patients.

Patients and Methods: This is a prospective randomized -controlled opdel
interventional study to evaluate effect of vitania on asthma control and it's
correlation with body mass index in asthmatic patewho are allocated into two
main groups:Group 1: Include 20 patients who have diagnosed with aatlame
assigned to receive conventional therapy for asthowdrding to disease stage and
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severity for three months perio@roup 2: Include 24 patients who have diagnosed
with asthma are assigned to receive conventioreriafly for asthma according to
disease stage and severity pA@0 I.U vitamin B fast dissolve mini tablet (Natrol,
USA) for three months period. Serum 25-OH vitaminldvel, Body mass index
(BMI), asthma control test (ACT) scoring system wasasured both initially and
after three months treatment.

Results: A highly significant improvement in asthma contfelind in patients after 3
months treatment with vitamin sDsupplement compared to pre treatment level
(P<0.01), and was found significantly that among 1ifle (42%) obese patients in
group 2 with vitamin D deficiency, 6(25%atients gained vitamin D insufficiency
and 2(8%) patients gained vitamin D sufficiencyeaffupplementation with vitamin
D3 (P<0.01). After treatment body mass index inversely correlateth vitamin D
level in patients receive conventional therapy, magale in patients with vitamin P
supplement the change in the body mass index\aftanin Dz treatment was parallel
to the improvement in endogenous vitamin D levdsoAthe reduction in the body
mass index after vitamin £areatment produce a positive correlation with asthm
control test, though no significarX0.05). No direct correlation was found between
endogenous vitamin D level and asthma controlitelsoth study groups.

Conclusion: After vitamin Dz supplement in the current study, the change irbtuy
mass index produce improvement in endogenous witdbistatus parallel to the
change in the body mass index and markedly imprenénm asthma control. Also
the reduction in the body mass index after vitaB#treatment was positively
correlated with asthma control.
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1. INTRODUCTION

Asthma is a chronic inflammatory airway diseasee Thorbidity of this disease
remains high worldwide [1]JAsthma and obesity have a massive impact on public
health. Many studies show that obesity is a rigktdiafor asthma, with the risk
increasing between 1.1-fold and 3-fold [2].

The incidence of asthma and increased body masg {&MI) are frequently related
as most of these studies shdvore than 20 epidemiological studies of adults and
children have confirmed an association betweenigbesdasthma along with the
association between fatness and asthma which wasl fim be stronger in woméa,

4]. This influence of obesity occurs most often wakthma and airway hyper
reactivity, and the relationship is independentdt, physical activity, or allergic
condition [5, 6].
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The importance of vitamin D in health and diseaae heen documented beyond its
known role in calcium metabolism and bone healih Ify addition, reduced vitamin
D levels in pediatric and adult patients with mitdmoderate asthma may result in
impaired lung function, increased airway hyper tedyg, and reduced corticosteroid
response [8]. On the other hand, many studies shbatsobese individuals, as a
group, have low plasma concentrations of 25-hydvaagnin D (25(OH)D) [9-11].

While many nutritional factors could account foe tatiology of asthma, vitamin D
deficiency has been proposed as a risk factor toald explain a significant
proportion of increased pattern of asthma prevadi]. Vitamin D deficiency is
becoming an important public health problem in maoyntries with abundant sun
exposure [13, 14].

This study was aimed to track a correlation betwmaty mass index and vitamin D
status effect on asthma control in asthmatic peigeated with conventional therapy
alone or along with vitamin £supplementatian

2. PATIENTS AND METHODS

Study design

This is a prospective randomized -controlled opdel interventional study to
evaluate effect of vitamin on asthma control and it's correlation with bodgsm
index in Iragi asthmatic patients.

Patients

Group 1: Include 20 asthmatic patients assigned to receiwveventional therapy for
asthma according to disease stage and severitlgrise months period.

Group 2: Include 24 asthmatic patients assigned to receiwveventional therapy for
asthma according to disease stage and severitp& .U vitamin I fast dissolve
mini tablet (Natrol, USA) for three months period.

Serum 25-OH vitamin D level measurement

It was determined using commercial enzyme-linkedchimosorbent assay (ELISA)
kit (Euroimmun, Germany), measured at baselineadted three months treatment in
both study groups.

Measurement of body mass index (BMI)

Body mass index (BMI) was calculated according e formula BMI = weight
(kg)/height (m2) for all individuals [15].

The person weight status is categorized accordire level of their BMI with level
(<18.5 kg/ m2) is "underweight”, between (18.5-2kdgd m2) is "healthy weight",
level between (25-29.9 kg/ m2) is "overweight", antkvel £30 kg/ m2) considered
to be "obese" [15].

Assessment the control of asthma using asthma cootrtest (ACT)

All patients were assessed for their control ohmst by using asthma control test
(ACT) scoring system both initially and after threenths treatment. ACT scoring is
a self administered 5 item questionnaire develdpedssessing asthma control level.
The asthma control test (ACT) contains five itertiee effect of asthma on daily
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activities, daytime and nocturnal symptoms, useestue inhaler medications and
self assessment of asthma control, and dealing waghma control during the
previous 4weeks; each item is scored between 15amdth the total-score ranging
from 5 to 25. An ACT score o#@0) indicates that asthma is “controlled”, wheraas
score between (16-19) shows partially controlletiraa and a score of (<16) indicate
“uncontrolled” asthma [16].

Statistical analysis

The Statistical Analysis System SPSS 20 (2011)usas. Data presented as (mean +
SD). Chi-square test was utilized to detect sigaiit differences among demographic
variables, while paired-test was used to compare between pre- and postgea
results, two sample test used to compare pre or post treatment betgerip 1 and

2. Pearson correlation coefficient (r) is used étedt the correlation among studied
parameter.

NS: No significant differencesP$0.05), (*) Significant differencePR<0.05), (**)
Highly Significant differenceR<0.01).

3. RESULTS

Patients demographic and disease characteristics

Table (1) demonstrates the patient demographic ciselase characteristic for 44
asthmatic patients including 33 female (75%) andnidle gender (25%) with age
range 14-71 year with no significant statisticdfetence among study groups was
found in respect to genders, age, body mass i(ilei), family history, residence,
duration of the diseas®%0.05).

Table (1) Patients demographic and disease charadtgics

Study groups
Variable Group 1 Group 2 P-value
Age (year) 40.75+17.31 41.4+13.6 0.890'
BMI(kg/m ?) 33.20+8.54 29.25+7.44 0.114%
Gender n (%) n (%)
Female 13(65.0) 20(83.3) 0.299'S
Male 7(35.0) 4(16.7)
Total 20(100) 24(100)
Family history n (%) n (%)
Positive 13(65.0) 14(58.3) 0.651'°
Negative 7(35.0) 10(41.7)
Residence n (%) n (%)
Urban 17(85.0) 19(79.2) 0.617S
Rural 3(15.0) 5(20.8)
Duration of the disease (year) n (%) n (%)
<20 16(80.0) 15(62.5)
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21-40 3(15.0) 6(25.0)
41-60 1(5.0) 3(12.5)
>61 None None

0.072

Data presented as measD, number of patients (n) and percentage (%)

NS: No significant difference$$0.05)
Two-samplé-test are used for statistical analysis of (age),BMration of the disease)

Chi-square test are used for statistical analyfsjgander, family history, and residence)

Assessment of asthma control test (ACT) both at baseline and after three months
treatment in both study groups.

The 5 validated asthma control questionnaires tinnaa control test revealed

that there was a significant improvement in astleorarol in group 2 patients after 3
months treatment with vitaminsDsupplement mainly in the controlled (scei28)
highly significant increase?&0.01), and uncontrolled (score<16) significantrdase
(P<0.05) when compared to pre-treatment score. Meg@glhoup 1 patients did not
show any differences in all categories of asthmarobtest when compared to pre-

treatment scoreP60.05), table (2).

Table (2) Assessment of asthma control test (ACT)olth at baseline and after

three months treatment in both study groups.

Controlled (>20)

Partially controlled (16-19)

Uncontrolled(<16)

ACT Gl G2 G1 G2 G1 G2
Pre-treatment | 3(15%) | 1(4%) 3(15%) 3(13%) | 14(70%)| 20(83%)
Post-treatment | 8(40%) | 12(50%)|  5(25%) 3(13%) | 7(35%) | 9(37%)
P-value 0.09275 | 0.0007** |  0.4408 NS 0.0882° | 0.033*

Data presented as number (percentage), ACT: astonteol test, G1: groupl, G2: group2
NS: No significant differencesP§0.05), (*) Significant difference P<0.05), (**) Highly
Significant difference®<0.01).

Relationship between body mass index (BMI) and vitamin D status in asthmatic
patients treated with conventional therapy and with vitamin Dz supplement.

Table (3) showed that at baseline most of obesel (B30 kg/nf) and overweight
(BMI 25-29.9 kg/ni) asthmatic patients had vitamin D deficiency (<@@m) which

is considered in (60%) and (15%) of group 1, alaitt (42%) and (33%) of group 2
respectively. No vitamin D sufficiency was presehite both study groups at baseline.

At baseline prior to conventional treatment ( grdypit was found that among the
12(60%) obese patients with vitamin D deficiencglyol (5%) patients presented
with significant vitamin D insufficiency R<0.05). Meanwhile, it was found
significantly that among the 10 (42%) obese pagiant group 2 with vitamin D
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deficiency at baseline, 6(25%tients presented with vitamin D insufficiency and
2(8%) patients presented with vitamin D sufficienafter supplementation with
vitamin Dz (P<0.01). On the other hand no significant effect wasiced among
underweight, normal weight and overweight pati€¢Rt0.05).

Table (3) Relationship between body mass index (BMland vitamin D level in
asthmatic patients treated with conventional theragy and with vitamin Ds
supplement after three months.

Vitamin D level (ng/ml)

BMI(kg/m ?) Deficiency Insufficiency Sufficiency
(<20ng/ml) (20-29 ng/ml) (>30ng/ml) P-value
Group 1 pre post pre post pre post
Underweight(<18.5)| ---—-—- | - | s | e emeem | meee | e
Normal weight 3(15%) | 2(10%) | - | emeem || - 0.629'S
(18.5-24.9) 9.70+6.6 | 8.17+3.1
Over weight 3(15%) | 2(10%) 2(10%) | 4(20%) | ----|  ---- 0.923'
(25-29.9) 10.2945.1| 8.43+1.0 | 23.78+3.3| 23.77+2.6 0.798'S
Obese £30) 12(60%) | 11(55%) | ----- 1(5%) |--—--| - 0.010
5.87+3.9 | 9.27+3.8 21.40+0.0
Group 2 pre post pre post pre post P-value
Underweight(<18.5)| 1(4%) | --—-- | --—-- 1(4%) || -
5.16+0.0 22.20+0.0
Normal weight 4(17%) 2(8%) | - 1(4%) |---—-| 1(4%) |0.638
(18.5-24.9) 7.32+7.1 | 16.8+2.7 25.69+0.0 30.00+0.0
Over weight 8(33%) 2(8%) 1(4%) 2(8%) -1 3(13%) |0.192
(25-29.9) 4.69+2.7 | 15.243.4 | 20.9+0.0 | 25.0315.1 36.46+3.83
Obese £30) 10(42%) | 4(18%) | ----- 6(25%) | ----- 2(8%) | 0.004
5.88+2.2 | 10.91+0.93 24.38+3.1 33.69+2.3

Data presented as number (percentage), Endogeitansn/D measured as (25-OH vitamin D).
NS: No significant difference$$0.05), (*) Significant differenceP<0.05), (**) Highly Significant

difference P<0.01).

Correlation between body mass index (BMI), endogenous vitamin D level, and
asthma control test (ACT) in asthmatic patients treated with conventional therapy
and with vitamin D3 supplement.
Table (4) andfigure (1, 2, and 3) shows that at baseline theas a negative
correlation between body mass index and vitamineizell though not reaching
significant result >0.05), and no significant correlation was predstiveen body
mass index and asthma control test at basefn®.(5).
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After three months treatment body mass index isttersely correlated with vitamin
D level reaching nearly significant level in groupgatients than in groups 2 patients
(P>0.05), nevertheless, in group 2 patients the ahanghe body mass index after
vitamin Dz treatment was parallel to the improvement in endoge vitamin D level
compared to group 1 patients on conventional thempne where the negative
correlation nearly significant in the later grofigure (1).

Moreover, after treatment significant negative ettion between body mass index
and asthma control test was noticed in group Jepaf<0.05), meanwhile in group
2 patient, the reduction in the body mass indésr afitamin I treatment produce a
positive correlation with asthma control test,uf no significant#>0.05), figure
(2). No direct correlation was found between endogs vitamin D level and asthma
control test in both study groups, figure (3).

Table (4) Correlation between body mass index (BM))endogenous vitamin D
level, and asthma control test (ACT) at baseline and aftethree months in
asthmatic patients treated with conventional therag alone or with vitamin D3

supplement.
Pre-treatment G1+G2 (n=44)
BMI ACT Vitamin D

Pearson Correlation 0.033 -0.189
P-value 0.831'S 0.220°

Post-treatment G1 (n=20)
Pearson Correlation -0.489 -0.430
P-value 0.029 0.059'%

Post-treatment G2 (n=24)
Pearson Correlation 0.290 -0.264
P-value 0.170' 0.213°

G1: group 1, G2: group 2, Pearson correlation agefft (r).
NS: No significant difference$£0.05), (*) Significant differenceP<0.05), (**) Highly Significant
difference P<0.01).
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Figure (1) Correlation between body mass index (BMI) and endanous vitamin
D levelin asthmatic patients at baseline and after three wnths treatment
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Figure (2) Correlation between body mass index (BMI) and asthia control test
(ACT) in asthmatic patients at baseline and after three wnths treatment
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Figure (3) Correlation between endogenous vitamin D level anasthma control
test (ACT) in asthmatic patients at baseline and after three onths treatment

4. DISSCUSION

Most prospective studies including large numberpafients showed that
obesity is a risk factor for asthma, and found sitpe correlation between baseline
body mass index and the subsequent developmesthohal2]. In general, the more
BMI increases, the more the incidence of asthmeasyriand this effect is generally
stronger among women than among men and this maglated to the degree of
adiposity in women, although this effect appearsdanodest and depends on factors
such as age and sg%,17]. All asthmatic patients in the present study were
overweight or obese and predominantly female pesien

Different measurements, including BMI or other adiy indexes, was used
as a significant determinants of adults asthmarobim some studies, even when
adjusting for other confounders [18-20]. Inversalther studies failed to show this
trend. Such as in a predominantly African Amerieatult, increasing BMI was not
shown to be independently associated with decresnémtthe asthma control
guestionnaire (ACQ) or asthma control test (ACT)][2n the present study no clear
correlation was present between body mass indexastiina control test at baseline
(P>0.05).

There are many theories that involve mediatingoi@ctinking obese state
include abnormal circulating inflammation and oxitiatress, chest restriction with
airway narrowing, and obesity-related co morbiditiend the obesity-related systemic

115



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 22l As¥apall 2 glall £330 S Alaa

inflammation triggers exaggerated lung responsenwronmental factors, leading to
asthma-like symptoms [22].

Treatment of obese asthmatics must include a weighitrol program, in the
current study, most of asthmatic patient were éetatithreliever medication, inhaled
preventer medication, and leukotriene antagonisa a®nventional therapy, hence
they show marked but not significant changes ihraat control in all patients with
different disease severity after 3 months of tremiraccording t@asthma control test
(ACT). In a previous studygsthma conventional treatment was begun or inctleiase
20 out of 29 patients with ACT score less than 48, an 10 out of 31 patients with
ACT score > 20, and in both treatment groups (fdt#d or increased therapy” and
“No change in therapy”) the clinical and functioffimldings were significantly better
in patients with higher ACT score [23Jloreover,in the current studgignificant
inverse correlation was found after treatment betwkody mass index and asthma
control test in those patient on conventional treatt @<0.05).The impact of
increasing body weight on asthma control or respdostherapy is not consistently
reported in the literature and the relationshipMeein obesity and asthma severity as
classified in published asthma guidelines is comrsial [24], however, a possible
explanation may be thatbesity can lead to a reduction in pulmonary coamue
caused by fat compression and infiltration of theréax or the increase in lung blood
volumes or reduction in lung volumes, and the di@mef peripheral airways that can
affect the volume of blood in the lungs and thetNation perfusion relationship
resulting in a subjective increase in dyspnea [2Mbreover, adiponectin receptors
are down regulated with increased adiposity pddrty in females, and that
adiponectin was found to be protective againsterurasthma prevalence [24] .In
contrast, leptin was associated with poorer astbomdrol, but an independent effect
could not be demonstrated because of the high laboe between adiposity
measures and leptin [24]. The present study is @sapatible with a cross-sectional
study on urban adults with asthma which found rfteinces in asthma control as
measured by 4 validated asthma control questioesaiith changes in BMI [21]. In a
another study comparing obese and non-obese adtlitmatics presenting to
emergency rooms, the severity of the asthma exatienls were found to be similar
[25].

While there are no pharmacologic strategies to iBpaity treat obese asthmatics,
weight loss interventiongoth surgical and nutritional, have been testedsdnadvnto
have varying degrees of effectiveness in improvimgrespiratory health of these
patients however, vitamin D deficiency has been proposed as a risitofaof
increased pattern of asthma prevalence as mentearédr [12, 13].

In the current study following conventional therapiywas found that among the 12
obese patients with vitamin D deficiency, only htipnts presented with significant
vitamin D insufficiency P<0.05). Previous study mentioned that those patients with
high BMI who received montelukast, the clinical bBhwas greater than in lean
patients, which suggests that leukotrienes playoeerrmportant role as mediators of
symptoms in obese patients[26]. Alsothe current studyhe body mass index still
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inversely correlated with endogenous vitamin D aloureaching significant level
before and after treatment, this is probably dueth® minimum impact of the
conventional treatment on endogenous vitamin Dlleve

In the recent National Institutes of Health (NIH3tAma Net Clinical Trial of
Vitamin D Supplementation in Asthma (VIDA), vitamih was not more effective on
obese asthmatics, specifically, the VIDA study wasigned to determine if vitamin
supplementation in asthmatics using inhaled costeroids improved asthma
outcomes with a primary outcome of time to firsthasa treatment failure (based on
decline in lung function and increased use of bgtnists or systemic corticosteroids,
and increased healthcare utilization)[27]. In otlstndy, when comparing those
asthmatics with BMI < 25 versus BMI 25, vitamin D supplementation did not show
a reduction in asthma treatment failures in theselggoup [28]One study concluded
that 25(OH)D levels below 30 ng/ml are common in aduthema and most
pronounced in patients with severe and/or uncdettobsthma, supporting the
hypothesis that improving suboptimal vitamin D g$atmight be effective in
prevention and treatment of asthma [29].

In this study, a 12 week 2000 IU vitamiry Bupplement therapy produced a
highly significant improvement in asthma control swaoticed post treatment
(P<0.01), mainly in the well controlled (scor20) and uncontrolled (score<16)
asthmatic patients.Similar finding was reviewed in recent study whigiowed no
variation in ACT scores after a 12 week 2000 Ilawiin Dz adjuvant therapy, but a
significant improvement of the ACT scores at thd ehthe study in the subjects with
uncontrolled asthma (ACT < 19)[30The incidence of severe vitamin D deficiency
was high in adult Turkish asthmatics, and the lowtamin D levels were associated
with poor asthma control and decreased pulmonargtion [31].

On the other hand, vitaminzBupplement in this study significantly improved
endogenous vitamin D status in obese patients wii#min D deficiencyP<0.01). It
is well reviewed previously that obese individuads, a group, have low plasma
concentrations of 25-hydroxyvitamin D (25(OH)D) 19}, and regardless of the
possible underlying mechanisms, it may be relevantake adiposity into account
when assessing vitamin D requirements. In the pusvireview, the possible
mechanisms for lower vitamin D concentrations ires# individuals which may
explained by lower dietary intake, reduced cutasesynthesis, altered behavior,
reduced synthetic capacity, reduced intestinal ribiem, altered metabolism which
may include either reduced activation and/or ineeelacatabolism, sequestration in
adipose tissue [32]. It has also been suggestédhtanetabolic clearance of vitamin
D may increase in obesity, possibly with enhanqatdke by adipose tissue [10].
Additionally, inverse correlation between BMI anddegenous vitamin D level in
asthmatic patients was noticed [33], as in the gmestudy. After vitamin D3
supplement in the current study, the change irbtddy mass index was parallel to the
improvement in endogenous vitamin D level, thouglciear positive correlation was
produced probably due to the small scale study, aésd no correlation was found
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between endogenous vitamin D level and asthma aotdst was found. The trial
linking asthma control, obesity, and vitamin D defihncy was well reviewed recently
in children, and stated that obese individuals Hawevitamin D status, and emerging
evidence suggests vitamin D affects risk of acuespiratory infection and
corticosteroid responsiveness in individuals withena [34].

All these observations suggested that evaluatioseaim vitamin D concentrations
should be considered in obese asthmatic patieras rdsponds suboptimally to
inhaled corticosteroid (ICS), and recently givemiging preventive strategy that anti-
inflammatory and antioxidant effect of vitamins Bupplementation could result in
improvement of these phenotypic variables in tHesstiof subjects with asthma who
are vitamin D deficient [35, 36].

5. CONCLUSION

After vitamin Dz supplement in the current study, the change irbtdyy mass index
produce improvement in endogenous vitamin D stparsllel to the change in the
body mass index and markedly improvement in astbomérol. Also the reduction in
the body mass index after vitamin fDeatment was positively correlated with asthma
control.
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