Ozn1a0u iimepamypu, OpU2iHaIbHi 00CAiIONCeHHS, no2/1s0 Ha npobiemy
OpuziHa/sibHi 00C/1I0)X€HHS

YAK 616.248-053.2-056.257-06 : 616.391 : 577.161.2
DOI 10.11603/1811-2471.2017.v0.i2.7723

THE INFLUENCE OF VITAMIN D LEVELS ON ASTHMA CONTROL IN CHILDREN WHO ARE
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SUMMARY. Introduction. The amount of asthma incidence grows from year to year, starting in childhood, it
accompanies a person throughout the whole life. Often asthma is aggravated by concomitant diseases that weaken the
control of the underlying disease, because of this the life quality of patients significantly reduced.

Second in frequency of asthma related diseases occupy excessive body weight (overweight) and obesity. These
pathologies have common pathogenesis, part of each is the deficiency of vitamin D.

The aim of the work — to examine the effect of vitamin D3 serum on asthma control in children with overweight or

obese.

Materials and Methods. We examined the levels of Vitamin D in the blood serum of 60 children with asthma, some
of whom were overweight or obese. The control group included 30 healthy children, without any somatic pathology on
the background and harmonious physical development. Everyone underwent a single set of tests

Results. It was found that a deficiency of Vitamin D was associated with the level of asthma control and the presence
of overweight or obesity burdened the state deficit and also the level of control of asthma.

Conclusion. Vitamin D deficiency affects the severity of asthma especially in children who are overweight or obesity.
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Introduction. The amount of asthma incidence
is growing from year to year, starting in childhood, it
accompanies a person throughout the whole life -
such data is presented by the World Health Organi-
zation (WHO) in cooperation with Global Initiative
for Asthma (GINA) [1]. Nowadays there are 300 mil-
lion people suffering from this disease, 5-10 % —
children, half of them are teenagers [2].

In Ukraine, the prevalence of asthma is 4.4 %
and is estimated on the basis of applications, which
is not enough to form a complete picture of morbi-
dity. These official statistics of medical institutions is
too low compared with the real situation. Thus,
based on international medical programs ISAAC
2015 the prevalence of asthma among children in
Ukraine 13-17 years old is 10.3 % (according to the
criteria ISAAC 11.6 cases per 100 subjects). Also, in
Ukraine asthma is more found among urban resi-
dents (11.3 %), while among the rural population
this mark is lower (9.3 %), and more often found
among boys than girls. [3]

Often asthma is aggravated by concomitant di-
seases that weaken the control of the underlying
disease, because of this the life quality of patients
significantly reduced. Based on Asthma VIII Con-
gress held in Kiev in 2014, second in frequency of
asthma related diseases occupy excessive body
weight (overweight) and obesity.

Amid asthma and overweight or obesity is a
widespread problem in the world. Only in Ukraine
10-15 % of children and adolescents suffer from

overweight or obese. According to our datain Odesa
region, in fact, this index is much higher than official
statistics (15.34-31.52 %). The disparity in the preva-
lence and incidence of obese children population of
Odesa region (Q=14.8; df=2, p<0.05) indicates the
danger of further increase in the incidence of obesi-
ty and the need to develop a regional program for
the prevention of alimentary-dependent diseases
among children and adolescents.

According to the conducted in 2009 in the US
meta-analysis, obesity is a major risk factor in the de-
velopment of asthma, 38 % of children with over-
weight and 92 % of children who are suffering from
obesity prone to development of asthma in compar-
ing with children who have harmonious physical de-
velopment [5]. Among children 5-17 years — 70 %
have at least one risk factor for the development of
excess weight and obesity, 39 % have 2 or more fac-
tors [7].

Scientific researches of recent years, held in
Ukraine, Russia, Europe, USA, Japan, Iran and Egypt
show that asthma and overweight or obesity accom-
pany each other creating a vicious circle, which is ex-
tremely difficult to break without having a compre-
hensive approach. At the same time, vitamin D defi-
ciency is more common found in children. It is a
global health issue covering more than 1 billion peo-
ple [8].

Vitamin D effects on a few links in the chain of
asthma pathogenesis as well as overweight or obese
pathogenesis. First of all, this effect is caused be-
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cause of its ability to influence the cellular and hu-
moral immunity, increasing the synthesis of inflam-
matory cytokines (IL-10) and reducing the synthesis
of inflammatory cytokines (IL-4, IL-13) [10], thus re-
ducing the inflammation process [6]. This mecha-
nism is caused by gene expression and synthesis of
cytokines. The point of application there are recep-
tors for vitamin D. Calcitriol has a high affinity recep-
tor for vitamin D. Vitamin D receptors and vitamin D
metabolic enzymes have been found in many cells, T
and B lymphocytes, macrophages, including alveo-
lotsity lung and bronchial smooth muscle cells [9].

In recent years, there were researches confirm-
ing the clinical significance of this interrelation. In
2011, during one of such research was found the larg-
er number of asthma exacerbations in patients with
low levels of vitamin D (25 (OH) D<30 ng / ml). The
number of exacerbations was reduced after 6 months
of correction with vitamin D3 [11]. Italian doctors in
2012 examined 75 children aged 5 to 12 years with a
diagnosis of asthma. It was noted that patients with
low asthma control (based on the test control asthma
by GINA) level of 25 (OH) D was at the lower limit of
normal [12]. Russian research confirmed that people
with asthma and overweight or obese have more se-
vere course in turn with increasing severity of asthma
and decreasing of vitamin D levels [4].

Metabolic status of vitamin D may play a key
role in the pathogenesis of asthma, determining the
severity of its course. The level of vitamin D statisti-
cally significantly depends on comorbidity status.
Also in the literature of recent years widely dis-
cussed pleiotropic effects of vitamin D, including its
effect on accumulation and metabolism of adipose
tissue.

That's why it is possible to assume that the state
of vitamin D deficiency and overweight or obesity
aggravate one another, and also influence the course
of asthma by reducing disease control.

The aim of the work - to study the effect of vi-
tamin D3 serum on asthma control in children with
overweight or obese.

Materials and Methods. The study involved 60
patients (aged 6 to 11 years) with asthma mild to
moderate severity. 30 patients who formed the main
group (children with asthma in combination with
overweight or obese), their body mass index (BMI)
was (19.97+0.36) kg/m?, 30 patients with asthma and
harmonious physical development made a compari-
son group with BMI - (16.17£0.25) kg/m?, (p<0.05).
The control group included 30 healthy children,
without any somatic pathology on the background
and harmonious physical development. The severity
of asthma and the degree of control the disease
were evaluated according to the criteria of the Glo-
bal Initiative for Asthma 2015 (GINA)

All the patients were conducted under the single
set of diagnostic tests: general physical examination,
anthropometric measurements and calculation of
BMI, determination of the hydroxigolicalferol levels
in blood. Patients were not taken into research if they
used vitamin D or calcium in the diet or signed infor-
mation consent. The level of 25-(OH) D in serum was
analyzed by ELISA. Blood sampling were conducted in
winter. According to the recommendations of the US
level of vitamin D =20 ng/mL is seen by us as ample
use, 11-20 ng/ml - lack intake, <10 ng/ml - deficit. All
analyzes were conducted from 8.00 am to 10.00 am
on an empty stomach. The results that were obtained,
processed in the program Statistics10, after checking
the normal distribution method of variation statistics
using Student t-test were considered statistically sig-
nificant differences at p <0.05.

Results. The level of asthma control in children
with asthma and overweight or obese was (17.2+0.3)
significantly lower than in children with asthma and
harmonious physical development, their level of
asthma control was (18.6+0.4) (p<0.05). 15 % of chil-
dren comparison group had a sufficient level of con-
trol (the level of asthma control above 20 considered
to be adequate).

Vitamin D deficiency was observed in both
groups, but in the main group it was significantly
higher (11.47%0.16) ng/ml than in the comparison
group (18.82%1.71) ng/ml; (p<0.05, as compared
with the control group of both groups, the diffe-
rence is even more significant — p<0.001; p<0.001,
respectively). In the control group the level of vita-
min D was (31.53£1.52) ng/ml.

There were 27.5 % of all patients with asthma
who have a deficiency of vitamin D below 11 ng/mL,
they were all from the main group. The level of asth-
ma control in these children was (16.8+0.28). Lack of
vitamin D had 52.5 % rate of children and their asth-
ma control was (18.6+0.4); it was significantly higher
thanin children with deficiency of vitamin D (p<0.05),
but was still lower than 20. 20 % of all subjects with
asthma have vitamin D levels above 20 ng/ml, and
have asthma control level (20.5+0.35), this level is
sufficient when asthma can be considered to be un-
der control.

The correlation analysis of an interrelation of
the studied parameters was held. Thus, it was found
that in the study group relations between the level
of control of asthma and vitamin D levels directly
(r=0.77), power connection on a scale Cheddoka is
high. In the comparison group the relations are
strong and direct (r=0.87).

So, this research clearly shows the dependence
of asthma control levels and vitamin D levels in chil-
dren which can provide a prognostic criterion. More-
over, scarce condition can be corrected, such a cor-
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rection may positively affect the course of asthma in
children, and raise the level of asthma control.
Conclusion. According to the analysis of the
data was found a significant reduction of asthma
control in children with asthma and overweight or
obese compared to children with asthma and harmo-
nious physical development. Vitamin D deficiency is
presented in children with asthma, and it is more ex-
pressed in the association of the two pathologies.
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Also, it was found that the level of asthma control
and the level of vitamin D tightly linked and bur-
dened with concomitant pathology deficient condi-
tion is further worsen asthma control.

Furtheritis planned the correction of the deficit
situation and monitoring the level of asthma control
in these children.
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BMNJINB PIBHA BITAMIHY D HA KOHTPOJIb BPOHXIAJIbHOI ACTMWU Y OITEN 3
HAAOMIPHOIO MACOIO TIJIA ABO OXKUPIHHAM

©B. I. Beanuko, FO. O. MuuyriHa, O. I. Canayn
OdecbKul HauyioHaabHUl MeduyHul yHisepcumem

PE3FOME. 3axBOptoBaHiCTb Ha HBpoHXiasibHy acTMy 3pOCTaE 3 POKY B piK, Aeb6oTyoun y ANTAYOMY Billi, BOHA
CYNpOBOAXKYE NOANHY BMPOLOBX BCbOro XUTTA. YacTo 6poHxiasibHa acTMa 06TAXYETbCA CYyNyTHLOK MATOJIOTIED, WO
nocnabitoe KOHTPOJIb HaJ, OCHOBHUM 3aXBOPHOBAHHAM, Yepe3 Lo AKICTb XUTTA MNALIEHTIB 3HAYHO 3HUXYETbCA. [pyre
MicLle 33 YaCTOTOM cepej, 3aXBOPHOBAHb, IKi CYyNpoOBOAKYIOTb aCcTMy, 3alMMatoTb HaJIMipHA Maca Tisla Ta oXupiHHA. Li
naToJiorii MaloTb CMifIbHI SJAHKK NaToreHesy, Taki Ak aediumT BiTaMiHy D.

MeTa-B1BYMTY BNAMB PiBHA BiTaMiHy D, CMPOBATKM KPOBi Ha KOHTPO/1b 6POHXiaIbHOTaCTMI Y [liTel 3 HAANNLLKOBOO
Macoto Tijla abo OXMNPIHHAM.

MaTepian Ta MeToau. MpoBeaeHO AOCAIAXEHHA PiBHA BiTamiHy D B cnpoBaTLi KpoBi 60 aitelt 3 6poHXiasbHOO
aCTMOM0, YaCTMHA 3 AKMX Mana HaAaMipHY Macy Tina abo oXWpiHHA. Tpyny KOHTpot cknann 30 340poBuX AiTen 3
rapMOHiINHNUM di3MYHNUM PO3BMTKOM. YCimM 6yB NpoBeaeHNIN EANHNIN KOMIMIEKC 06CTEXEHb.

Pe3synbTaTu. Micha obctexeHHA 6yno BUABAEHO, Wo AediumT BiTamiHy 25(0OH)D acouiinoBaHnii 3 piBHEM KOHTPOJIHO
aCTMM, @ HAABHICTb HAAMIPHOI MacK Tisla @60 OXMPIHHA We 6iNbl 06TAXYE AK AediUUTHUIA CTaH, TaK i piBEHb KOHTPOJIO
6pOoHXia/IbHOT aCTMMU.

BucHoBKM. [ediunT BiTaMiHy D NOMITHO BN/IMBAE HAa TAXKICTb BpOHXiasibHOT aCTMK, 0COBMBO Y AiTel 3 HaAMIPHOK
MAcoto Tifla a60 OXKMPIHHAM

KJ1IFOYOBI CJZIOBA: 6poHXia/ibHa aCcTMa; aCTMa-KOHTPOJIb; AiTW; HaIMIpHa Maca Tina; OXXUpPiHHA; BiTaMiH D.

BJIMUSSHUE YPOBHSA BATAMWHA D HA KOHTPOJ1b BPOHXUAJIbHOMN ACTMbI Y AIETEN C
M3BbITOYHON MACCOM TEJIA UWJIN OXKUPEHUEM

©B. U. Beanuko, 0. A. NMuuyruHa, O. U. Canpyn
Odecckull HAUUOHA/bHbIU MedUyUHCKUU yHUBepcumem

PE3KOME. 3a6o/1eBaeMoCTb 6pOHXMabHOM aCTMOM pacTeT M3 roJa B rof, AeboTMpya B I€TCKOM BO3pacTe, OHa
COMPOBOX/AeT YesIoBEKA HA MPOTSXKEHUN BCEWN XM3HWU. YacTo BpOHXMasbHAs acTMAa OTArOLLAETCA COMYTCTBYHOLLEN
naTosIorMen, Yto ocsiabnseT KOHTPOJIb HaZl OCHOBHbIM 3360/1€BaHNEM, N KAYECTBO XXU3HM MAUMEHTOB 3HAUYNTESIbHO
CHUXaeTcA. Bropoe MecTo no YyacToTe cpeaiv CONyTCTBYOLIMX acTMe 3a60/1eBaHMI 3aHUMAKOT M36bITOYHAA Macca Tesla un
OXWpeHMe. ITM NaTonorMm umMetoT obLyme 3BeHbs NaToreHesa, Takme Kak aepuumnT ButaMmmHa D.

Lenb — n3y4nTb BANAHME YPOBHA BUTaMMHA D, CbIBOPOTKM KPOBM Ha KOHTPOJIb OpOHXMaNbHOM acTMbl Y AeTen ¢
M36bITOYHOM MACCON TeNa NN OXXNUPEHNEM.

MaTtepuan u Mmetopbl. [lpoBeaeHO WMCCNefOBaHME YPOBHA BUTaMMHa D B cbiBOpoTke KpoBM 60 aeten c
6pPOHXMaNbHOM aCTMOM, YaCTb N3 KOTOPbIX MMeJ1a M36bITOYHYIO MAcCy Tefa UM oXXnpeHme. Fpynna KOHTPOJIA COCTAaBMIA
30 340pOBbIX AeTel C rapMOHNYHbIM GU3NYECKMM pa3BUTMEM. BceM 6bia NpoBeeH eAnHbIM KOMMJieKc o6cnenoBaHNN.

Pe3synbTaTthl. Mocne obcnenoBaHns 6bi710 BbIABAEHO, YTO AedUUNT BUTAMUHA D, accounnpoBaH C ypoBHeM
KOHTPO/IA aCTMbl, @ HaJinune M3ObITOYHOM MACCbl Tena WM OXUPeHus ele 6osiee oTArowlaeT Kak AedpuumTHOe
COCTOSIHME, TaK 1 YPOBEHb KOHTPOJ11 6POHXMANIbHON aCTMbl.

BbiBogbl. [ednunt BMTaMnHa D 3aMeTHO B/IMAET Ha TSAXECTb OPOHXMasbHOWM acTMbl, OCOBEHHO y AeTen ¢
M36bITOYHOM MACCON TeNa NN OXXNUPEHNEM.

KJIIOYEBBIE CJIOBA: 6poHxMasibHas acTMa; acTMa-KOHTPOJib; AeTW; M3ObITOYHAs Macca Tena; OXMUPEeHUe;
BMTaMuH D.
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