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Abstract

Introduction: Many authors in their research have suggested an association between vitamin D and asthma, but the results from these
publications are sometimes confusing.

Aim: Our aim was to assess the relationship between serum vitamin D and lung function in patients previously diagnosed with asthma.

Materials and methods: The present study started in September 2019 and was completed in May 2020. All patients were diagnosed
at the University Clinical Center-Prishtina, Kosovo. Spirometry was performed on children of ages 6-16 years old with a spirometer
according to the recommendations of the American Thoracic Society.

Results: Of the 57 children who visited the University Clinical Center of Kosovo-Department of Pediatrics, 29 were diagnosed with
asthma. The Spearman coefficient correlation showed statistical significance between vitamin D and body weight, and vitamin D and
FEF75% at level 0.05. Other parameters did not show statistical significance with vitamin D, but such statistical significance was found
in other parameters between asthma and healthy groups.

Conclusions: Our data suggested that serum vitamin D level was insignificant for FVC%, FEV1%, Tiffeneau Index values, and PEE
Statistical significance was observed between vitamin D and body weight; vitamin D and FEF75% (p=0.05).
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INTRODUCTION

Asthma (according to Global Initiative for Asthma, Glob-
al Strategy for Asthma Management and Prevention 2019)
is a heterogeneous disease characterized by chronic in-
flammation of the airways. It is characterized by a histo-
ry of respiratory symptoms such as wheezing, expiratory
dyspnea, chest tightness, and cough that vary in intensity
over time along with variable restriction of expiratory air-

flow.l!) Bronchial hyper-reactivity, broncho-obstruction in
chronic inflammation of the airways are present even when
symptoms are absent while lung function is normal, but hy-
per-reactivity and broncho-obstruction can be normalized
with therapy. Asthma affects all ages; children and adults.
Asthma is a worldwide problem, affecting approximately
300 million individuals.!?!

Vitamin D is one of the oldest hormones created in the
earliest forms of life for more than 750 million years.!!

Copyright by authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

649



E. Behluli et al.

As an immune modulator, vitamin D appeared to have
played a pivotal role in the pathogenesis of asthma. Vita-
min D in the form of 1,25-dihydroxy, appeared to be in-
volved in suppressing dendric cell maturation and the Thl
cell development.[+7]

Lately, there has been an increased number of studies
related to the therapeutic benefits of vitamin D in patients
with asthma. There was evidence of the existence of an as-
sociation between deficiency of vitamin D and asthma pa-
tients.[®! Hall and Agrawal reported an association between
vitamin D deficiency and increased inflammation in asth-
ma, asthma exacerbation, and poorly controlled asthma.!®!
Martineau et al.l%! stated that vitamin D supplementation
reduced severe asthma attacks. Jolliffe et al.l'%! reported
that asthma attacks requiring systemic steroid treatment
reduced with vitamin D supplementation.

Over 900 genes were reported to be regulated by vitamin
D_[ll]

The most well-known is CYP24A that belongs to the
cytochrome P450 (CYP) family. The members of the P450
(CYP) family appeared to participate in the encoding of
multiple enzymes that were used in the oxidative metabo-
lism of many endogenous and exogenous compounds.!1213!

AIM

Our purpose was to explore whether there was a correla-
tion between serum vitamin D level and lung function
values in patients diagnosed with bronchial asthma in the
Department of Pediatrics, University Clinical Center, being
the only University center in Kosovo.

MATERIALS AND METHODS

Children with bronchial asthma hospitalized in the Pe-
diatric Clinic in Prishtina-Kosovo were included in this
prospective study. It included 28 patients with asthma. The
study was conducted in periods when fewer sunny days
were expected, in autumn, winter, and spring. The research
period included the period from September 2019 to April
30, 2020. Children who had been previously diagnosed
with mild, moderate, and persistent severe asthma were in-
cluded in the research. Only children whose parents signed
the informed consent form were included in the study. The
inclusion criterion was diagnosis of asthma according to
GINA guidelines asthma control criteria (data on the ex-
istence of asthma symptoms and previous positive test on
Ventolin). The therapy administered was inhaled cortico-
steroids, and/or leukotriene antagonists, and sometimes
beta 2 agonists. Spirometry was performed on children
6-16 years old with a spirometer according to the recom-
mendations of the American Thoracic Society.!!*!

The spirometer used was Spirolab III S/N 312444; the
parameters which we analyzed were: FCV (force vital ca-
pacity); FEV1 (forced expiratory volume in one second);

FEV1% /FEV1 -expressed as a percentage; VC (FEV1/
VCx100) called the Tiffeneau index; FEF25/75 (volume of
air between 25% and 75% FVC); FEF25% (forced volume
of expiration during 25% FVC); FEF50% (forced volume of
expiration during 50%); FEF75% (forced volume of expi-
ration during 75% FVC); PEF (peak expiratory flow). Spi-
rometry results were presented as a percentage of predict-
ed values. The study did not include the children who had
bone fractures during the current year or even during the
previous year, as well as children with serious cardiopul-
monary diseases, children with immunodeficiency, severe
neurological or metabolic disorders. This research was sup-
ported and approved by the Ethics Committee of the Fac-
ulty of Medicine, University of Prishtina; reference number
3528, date: 16/05/2020.

Statistical analysis

The data were evaluated using SPSS 26 (SPSS, Chicago, II-
linois); descriptive statistics and Spearman correlation test
were used to compare and find the correlation between chil-
dren with bronchial asthma and healthy control group. A p
value less than 0.05 was considered statistically significant.

RESULTS

The study included 28 children with bronchial asthma,
27 with vitamin D deficiency, and one child with a nor-
mal value - without deficiency. All spirometry parameters
were presented in Tables 1a, 2b. The mean age of the pa-
tients with asthma was 11.0 and the mean age of the healthy
group was 9.82 years. The mean bodyweight of the asthma
group was 43.0 kg, and of the control group - 35.56 kg. The
mean body height of the asthma group was 146.24 cm and
of the control group - 144.04 cm. The values of the t-test
are presented in Table 1c. To verify the correlation for vita-
min D and other parameters between the two groups, the
correlation coeflicient was calculated according to Spear-
man. Statistical significance was found between parameters
that were conveyed and measured, but statistical signifi-
cance was also found between vitamin D and body weight
(r=—0.329; p=0.05 level); vitamin D and FEF75% (r=0.375;
p=0.05) (Table 2). The distribution in percentages between
asthma and the healthy group are presented in Figs 1a, 1b.

DISCUSSION

The studies that observe the association between vitamin D
and lung diseases are limited.

This was the first study in Kosovo performed on asth-
ma patients and healthy persons outside controlled labo-
ratories. These tests were widely used in the study once the
pulmonary volumes and flows that were sensitive to identi-
fying possible alternations were assessed.!**! This study ex-
plored spirometry evaluation conducted at different ages.
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Table 1a. Anthropometric and spirometry characteristics of patients with asthma

Parameters Number Min. Max. Mean Std. Deviation Std. Error Mean
Age (yrs) 29 7 16 11.0 2.68 0.49
Bodyweight (kg) 29 2 66 43.0 13.34 247
Body height (cm) 29 120 175 146.24 15.15 2.81
FVC% 29 70.0 199.0 102.91 23.87 4.43
FEV1% 29 50.0 195.0 99.87 24.09 4.47
FEV1% Tiffeneau index 29 73 115 94.97 10.53 1.95
FEF25/75 29 31 134 87.07 25.55 4.82
FEF25% 29 30 109 75.14 20.50 3.80
FEF50% 29 33.0 133.0 86.46 24.44 4.53
FEF75% 29 23.0 172.0 79.92 33.01 6.13
PEF 29 31.0 118.0 81.54 20.84 3.87
Vitamin D (ng/ml) 29 4.52 33.70 17.003 6.00 1.11

Table 1b. Anthropometric and spirometry characteristics of the control group

Parameters Number Min. Max. Mean Std. Deviation Std. Error Mean
Age (yrs) 28 5 14 9.82 2.82 0.53
Body weight (kg) 28 20 54 35.46 11.39 2.15
Body height (cm) 28 121 173 144.04 14.91 2.81
FVC% 28 34 109 78.50 15.66 2.96
FEV1% 28 39 119 85.68 16.42 3.10
FEV1% Tiffeneau index 28 85.0 94.0 86.67 2.11 0.39
FEF25/75 28 38 160 95.04 29.11 5.50
FEF25% 28 39 115 74.89 21.10 3.98
FEF50% 28 48 143 88.79 23.68 4.47
FEF75% 28 35 205 105.32 37.20 7.03
PEF 28 37 127 77.93 22.62 4.27
Vitamin D (ng/ml) 28 10.2 29.8 17.18 5.29 1.00

Table 1c. t-test values between vitamin D and bodyweight, body height, FCV%, FEV1%, FEF25/75, FEF25%, FEF50%, FEF75%, and
PEF

Parameters t df sig. (2-tailed)
Body weight (kg) - Vitamin D (ng/ml) 8.669 28 0.000
Body higher (cm) - Vitamin D (ng/ml) 40.370 28 0.000
FVC% - Vitamin D (ng/ml) 19.372 28 0.000
FEV1% - Vitamin D (ng/ml) 18.870 28 0.000
FEV1% Tiffeneau index - Vitamin D (ng/ml) 39.453 28 0.000
FEF25/75 - Vitamin D (ng/ml) 15.430 27 0.000
FEF25% - Vitamin D (ng/ml) 16.342 28 0.000
FEF50% - Vitamin D (ng/ml) 15.768 28 0.000
FEF75 % - Vitamin D (ng/ml) 10.803 28 0.000
PEF 18.029 28 0.000
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Table 2. Spearman coefficient correlation between vitamin D and
bodyweight, body height, FCV%, FEV1%, FEF25/75, FEF25%,
FEF50%, FEF75% and PEF

Parameters Vitamin D ng/ml
Spearman’s tho ~ Bodyweight (kg) -0.329™

Body higher (cm) -0.177
FVC% 0.154
FEV1% 0.155
FEV1% Tiffeneau index 0.227
FEF25/75 0.313
FEF25% 0.267
FEF50% 0.197
FEF75 % 0.375"
PEF 0.273

** Correlation is significant at the 0.01 level (2-tailed); * Correla-
tion is significant at the 0.05 level (2-tailed)

The results obtained during the research did not differ from
each other for vitamin D and most other parameters. The
same study was conducted especially with adults. Larsson
et al.l%! studied spirometry in a group of chronic pulmo-
nary diseases and a healthy group in two weeks. In this
study, they did not observe interference.

Ozkars et al. showed that low serum vitamin D levels
were observed more frequently in children with asthma.!'”)

In the study by Larose et al., it was observed that low
serum 25(OH) D level was not in correlation in asthmat-
ics with airway obstruction except in men with asthma but
without allergic rhinitis.[!®!

Laura et al. in their study also indicated that vitamin D
levels did not correlate with lung function.!**]

Janeva-Jovanovska et al. found insignificant correlation
between serum levels of vitamin D and FEV1.2% In our
study, there was also no significant correlation between the
serum levels of vitamin D and FEV1.

In some studies, significant direct relationship between
vitamin D levels and both FEV1 and FEV1/FVC was
reported.[1%21]

Figure 1a. Correlation between vitamin D and body weight in asthma patienmts (r=0.329; p=0.05).

Figure 1b. Correlation between vitamin D and FEF50% in asthma patients (r=0.375; p=0.05).
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Schermer et al. found no statistical or clinical signifi-
cance!??) in their study. A lot of studies indicate the involve-
ment of children in this field. It is known that children go
through changes as individuals as a result of the influence
of the environment. Also, they continue to develop which
involves different fields.!?>24]

CONCLUSIONS

In conclusion, we can say that we observed a statistical
significance for the Spearman coefficient between vitamin
D and body weight; vitamin D and FEF75%. We did not
observea statistical significance for the Spearman coeflicient
between vitamin D and other parameters. Our data suggest
that further research is needed to determine the role that
vitamin D might play, if any, in establishing human asth-
ma and allergy. The common polymorphism in vitamin D
receptors and other genes in the vitamin D pathway should
be characterized, especially the connection between vita-
min D and asthma diseases.
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Pe3tome

BBefieHne: Muorue aBTOpBI B CBOMX MCCIELOBAHMAX MPEAIIONATaloT CBA3b MEXAY BUTaMMHOM D ¥ acTMOJ, HO pe3ynbTaThl 3TUX
ITy6/MKaLit MHOIZA COMBAIOT C TOJKY.

Llenb: Hame 1je/pio ObIIO OLEHUTD B3aMMOCBS3b MEX/Y CBIBOPOTOYHBIM BUTaMUHOM D 1 dyHKIMei IErKuxX y NalyIeHTOB, paHee

AVATHOCTUPOBAHHBIX C aCTMOIA.

Matepuanbl U meToAbl: Hacrosiiiee uccnefoBaHme Hayanoch B ceHTs16pe 2019 T. u 3aBepuimnioch B Mae 2020 r. [Inar€os BceM manu-
eHTaM ObI/I IIOCTAB/IEH B YHUBEPCUTETCKOM KIMHIYECKOM LieHTpe [Ipuintunsl, Kocoso. [leTsaM 6-16 neT CuupoMeTpuio IPOBOANIN C
HOMOLIBIO CIIPOMETPa B COOTBETCTBUM C PEKOMEH/ALMSMU AMEPUKAHCKOTO TOPAaKaIbHOTo 0611ecTBa.

Pe3ynbrartbl: V3 57 meteit, ToceTHBIINX YHMBEPCUTETCKUIT KiMHIYecKuit ieHTp Kocoso - Kadenpa neguarpun, y 29 6bu1a iarso-
crtupoBaHa acT™Ma. Koppemamusa kosddnmmenta CnupMeHa Iokasana CTaTYCTUYECKYI0 3HAUMMOCTDb MeX/y BuTaMiuHoM D 1 Maccoir
Tena, a Takke ButaMuHoM D u FEF75% na yposne 0.05. [Ipyrue napamMeTpsl He OKa3aay CTaTUCTUYECKON 3HAYMMOCTH C BUTAMIHOM

D, HO TaKasd CTAaTUCTUYeCKas 3HAYMMOCTD Oblia 06Hapy>}<eHa B IPYIUX MapaMeTpax MEXIy aCcTMO U 34,0POBBIMM TPYyHNIIaAMU.

3akntoueHne: Hamun faHHbIe CBUAETENBCTBYIOT O TOM, YTO YPOBEHb BUTAMIHA D B CBIBOPOTKE ObI/I HE3HAYNTETbHBIM JI/Is1 3HAUEHMIT
FVC%, FEV1%, snauennit nunexca Tudduo u PEE Cratnctideckast 3Ha4MMOCTb HaOMIOAANach MeXAY BUTaMuHoM D u Maccoit Tera;
sutammHa D u FEF75% (p=0.05).

KnwoueBble cnoBa

AbIXaT€/NbHbIE ITYTH, aCTMaA, XPOHNYIECKOE BOCIIAJIEHNE, BUTAMUH D
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