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Objective: to establish specific features of BA course in children with various phenotypes on the background of metabolic
syndrome, depending on serum vitamin D, level.

Subjects and methods. 106 children with BA participated in the study. 42 patients had BA associated with metabolic syndrome
(MS), and 64 had BA with no MS. By the phenotype 61 (57.5 %) of patients had allergen-induced (allergic) asthma and 45
(42.5 %) — virus-induced (non-allergic) BA. The control group consisted of 44 children (the patients with MS and those without
MS and BA), average age 15.5 + 1.3 years. All the patients underwent a unified complex of diagnostic investigations: general
physical examination, measurement of waist circumference and body mass index (BMI), clinical blood test, spirometry, lipid
profile. Weight categories (normal weight, excess weight and obesity) were determined by percentiles (P) of BMI variation
series with regard to age, as indicated in WHO recommendations. Serum 25(OH)D levels were determined by enzyme
immunoassay. Vitamin D level 220 ng/ml was considered sufficient, 11-20 ng/ml — insufficient, <10 ng/ml — deficient. General
and specific serum IgE levels were determined by enzyme immunoassay. The data obtained were processed with Statistica
8 program, P values of less than 0.05 were considered to indicate statistical significance.

Results. In the group of patients with vitamin D, level below 20 ng/ml, 19.5 % had controlled BA and 41.3 % — uncontrolled
BA, while among the children with vitamin D, level over 20 ng/ml, 30.4 % had controlled BA and 8.6 % — uncontrolled BA
(x2=9.12, P < 0.05). Mean value of vitamin D, concentration in the control group was significantly higher than in the patients
with BA associated with MS and BA without MS (P < 0.05). The relationship between OW, obesity and atopy was confirmed
by high serum level of sIgE antibodies in those weight categories. High sIgE levels to allergens from the pollen of meadow
grass, weeds and trees, animal epithelium, household dust mite, food and fungal allergens were determined much more
frequently in the children with OW and obesity than in those with NW. In the patients with BA associated with MS and vitamin
D, level below 20 ng/ml, FEV1 and FVLC values appeared to be significantly lower as compared to those with vitamin D, level
over 20 ng/ml (P = 0.002). Inverse relationship between the most important parameters of external respiration function and
BMI was established: VLC (r, =-0.45, P = 0.002), FVLC (r, =-0.52, P = 0.001), FEV1 (r, = -0.78, P = 0.001), respectively.

Conclusions. The severity of BA as well as the degree of its control in the patients with different phenotypes was found to
be influenced by both the presence of MS and vitamin D, level. Therefore, vitamin D deficiency can be one of the risk factors
of BA and MS development, and can affect the severity of both BA and MS course. Vitamin D, deficiency and the presence
of MS greatly influence FEV1, FVLC, PEF values, decreasing the indices of external respiration in children and leading to
more severe obstruction.

OcobAuBOCTI nepebiry 6poHXxiaAbHOI aCTMM Ha TAi MeTaboAiuUHOro CUHAPOMY
B AiTeM i3 pisHUMU peHOTUNAMU 3aAEXKHO BiA NOKA3HUKIB BiTaMiHy D,

T. A. Mpougok, 0. B. lfepacumosa, A. 0. Mpoutok, H. M. Cypkosa

MeTa po6oTu — BcTaHOBUTW 0cOONMBOCTI nepebiry GpoHxianbHoi actmm (BA) y aiTelt i3 pisHuMu heHoTMnaMu Ha Tni MeTa-
BorniyHOro cUHApOMY 3anexHo Bif PiBHA BiTaMiHy D, B cMpoBaTLi KDOBI.

Matepianu Ta meTogu. Y focnimkeHHi B3sanu yyacts 106 giten, xsopux Ha BA: 42 outnhm 3 giarHozom BA B noegHaHHi 3
meTaboniyHum cuHapomom (MC), 64 antuhm 3 BA 6e3 MC. AnepreH-iHaykoBaHuWiA heHoTHN BCTaHoBWAW y 57,5 % XBOopuX Ha
BA, Bipyc-iHoykoBaHuii — y 42,5 %. 'pyna koHTponio — 44 autuhn (nauientn 3 MC i 6e3 MC i BA), cepephin Bik — 15,5+ 1,3
poky. Bcim XBopUM BUKOHaNM €AMHUIA KOMMNEKC AiarHOCTUYHWX AOCAiMKeHb: 3aranbHe disnkanbHe 0BCTEXEHHS, BUSHAYEHHS
06Bogy Tanii Ta iHgekcy macu Tina (IMT), aHani3 KpoBi KNiHIYHWIA, CMiPOMETPIS, BU3HAYeHHS NinigHoro cnektpa. Barosi ka-
Teropii (HopmanbHa, HagMipHa Bara Ta OXWPiHHA) BU3Havamu 3a nepueHTunamu (P) BapiauinHoro pagy IMT 3 ypaxyBaHHSAM
BiKy BiAnosiaHo Ao pekomeraauin BOOS3. PisHi 25-(OH)D y cupoBaTLi KpoBi BU3HaUMnM 3a JOMOMOTOK0 iMyHO(PEPMEHTHOrO
aHanisy. Piserb sitamiHy D, 220 Hr/m posuiHioBar Ak 4ocTatHin, 11-20 Hr/mn — HegocTatHin, <10 Hr/mn — aediunt. 3arars-
HUI i cneumndivHi piBHI cpoBaTkoBuX IgE BM3Haummm 3a gonomoroto IOA. Pesynstati onpautoBany B nporpami Statistica 8,
CTaTUCTUYHO BipOrigHMMM BBaXanm po3bixHocTi npu p < 0,05.

Pesyniratu. Y rpyni xBopux i3 pisHem BitamiHy D, Hkue Hixx 20 Hr/mi nauieHTu 3 KoHTporbosaHuM nepebirom BA cTaHosun
19,5 %, a 3 HeKoHTponboBaHUM — 41,3 %; cepe XBOPUX i3 piBHeM BiTaMiHy D, noHan 20 Hr/Mn KOHTPOrbOBaHWI nepedir
BA BctaHosunm y 30,4 % nauieHTiB, HeKOHTponboBaHWiA — y 8,6 % (X* = 9,12, p < 0,05). CepepHiii NoKasHUK KOHLEHTpaLT
BiTamiHy D, B KOHTPObHIf rpyni ByB BIPOTiAHO BULLMM, HIX Y rpynax xBopux Ha BA B noegHatHi 3 MC i BA 6es MC (p < 0,09).
Y piTen i3 HagMIPHOKO Macolo Tina Ta OXMPIHHAM 3Ha4HO YacTille, HiX Y AITeN i3 HOpManbHOKO Baroto, BU3HaYanm BUCOKI PiBHI
sIgE fo anepreHis i3 Nunky ny4Hux Tpas, Oyp’sHiB | Aepe., eniTenito TBApWH, KMiLLiB NoByTOBOrO MKy, Xap4oBKX i rpUbKoBKX
anepreHis. Y xsopux Ha bA B nogaHanHi 3 MC i nokasHukamu pisHs BiTamiHy D, Hiwkde Hix 20 Hr/ms, nokasHikin OB, i GXKET
BUABUINCA BIPOTIAHO HIXKYMMM NOPIBHSHO 3 NavieHTamu 3 pisHem Bitamity D, noHag 20 Hr/mn (p = 0,002). BetaHosuin 380-
POTHWIA B3AEMO3B'AA30K HANGINbLL 3HAYYLLMX NapamMeTpiB (yHKLT 30BHILLHBbOrO AnxaHHs 3 IMT: XKEN (r = -0,45, p = 0,002),
OXKEN (r, =-0,52, p=0,001), 0OB,(r_ =-0,78, p = 0,001) BignosiaHo.
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BucHoBku. BaxkicTb i KOHTPONbOBaHICTL nepebiry BA y XBOpUX i3 pisHMU heHOTMNamm 3anexuTb sk i HasisHocTi MC, Tak
i Bif, piBHs BiTaminy D, aedpiumT sitamity D, BignosigHo, Moxe 6yTv ogHUM i3 chakTopiB pu3anky po3suTky BA i MC, a Takox
BNNMBaTH Ha TsxKicTb nepebiry BA i MC. [lediumT BitamiHy D, i HasBHicTb MC cyTTeBO BrinMBatoTb Ha nokasHukun OPB,,
GXKEN, MLUB, 3HWXKYI0UM NOKA3HUKM 30BHILLHBOMO AUXaHHS B AiTEl, NPU3BOAATL A0 Binblu BUPaXKEHUX OBCTPYKTUBHUX 3MiH.

OcobeHHOCTH TeueHU bpoHXUaAbHOM acTMbl Ha ¢poHe MeTaboAMYecKoro cHHApoma
Y AeTel ¢ pa3AuyHbIMKM GpEeHOTHNaMK B 3aBUCHMOCTH OT NOKa3aTeAeh BUTaMuHa D,

T. A. Mpougok, E. B. Tepacumoa, A. A. Mpoutok, H. M. CypkoBa

Llenb paboTbl — ycTaHOBUTL 0COBEHHOCTY TeYeHWUss BpoHXMansHoM acTMbl (BA) y AeTen ¢ pasnuyHbIMK heHoTUnamm Ha
(hoHe MeTabonM4ECKoro CHAPOMa B 3aBMCUMOCTY OT YPOBHA BUTaMUHa D, B CbIBOPOTKE KpOBU.

Matepuanb! n metoabl. B nccnenosanum npuHanmy yyactue 106 geteit, 6onbHbix BA: 42 pebeHka ¢ gnarHosom bA B cove-
TaHuM ¢ metabonnyeckum cuHapomom (MC), 64 peberka ¢ BA 6e3 MC. AnnepreH-MHayLmMpoBaHHbIA (heHOTMN YCTaHOBIEH
y 57,5 % 60nbHbIX, BUPYC-MHAYLMPOBaHHbIA —y 42,5 %. [pynna koHTpons coctosina u3 44 peteii (nauneHtsl ¢ MC 1 6e3 MC
n BA), cpegHui BospacT — 15,5 + 1,3 roga. Bcem 6onbHbIM NpoBeaeH eanHbIA KOMMIEKC ANarHOCTUYECKVX UCCMeLoBaHNN:
obLLee rankansHoe 0bcrnefoBaHne, YCTaHOBMEHWE OKPY)XHOCTY Tanun u uHaekca Maccbl Tena (MMT), KnnHuyeckuin aHanms
KpOBW, CNMPOMETPUS, OnpefeneHne NUNUAHOTO cnekTpa. BecoBble kateropum (HopManbHas, U3BbITOUYHbIN BEC 1 OKUPEHNE)
onpegensnu no nepueHtunu (P) BapuaumoHHoro psaa VIMT ¢ yyeTom Bo3pacTta B COOTBETCTBUM C pekoMmeHaaumsmmn BOS3.
YposHu 25-(OH)D, B CbIBOPOTKE KPOBM, NoKasaTeny obLiero v cneunduyeckmx YpoBHel CbIBOPOTOHHbIX IGE onpeaensnm ¢
nomoLbto MOA. YposeHs ButammHa D, 220 Hr/MN pacLeHnBanm kak JocTaTouHbId, 11—20 Hr/mMn — HeQoCTaTOuHbINA, <10 Hr/Mn —
necvunT. Pesynbtatel 06pabotanu B nporpamme Statistica 8, cratnctnieckn [OCTOBEPHBIMM cumnTany pasnuyms npu p < 0,05.

Pesynirarthl. B rpynne aeteit ¢ yposHem BuTamuHa D, Hke 20 Hr/M 6onbHbIE C KOHTPONMpyeMbIM TeveHrem BA cocta-
Bunn 19,5 %, ¢ HekoHTponupyembiM — 41,3 %; cpean BonbHbIX ¢ ypoBHeM BUTamuHa D, 6onee 20 Hr/mMi KOHTponMpyemoe
TeyeHne BA ycTaHoBneHo y 30,4% nauneHToB, HekoHTporupyemoe —y 8,6 % (x? = 9,12, p < 0,05). CpegHuii nokasatenb
KOHLIEHTPaLuK BUTamuHa D, B KOHTPOIBHOW rpynne [JOCTOBEPHO Bbille, YeM B rpynnax 60nbHbIx BA B codeTaHm ¢ MC v
BA 6e3 MC (p < 0,05). Y geteit ¢ U36bITOYHON MACCOMN TENA U OXUPEHNEM 3HAUUTENBHO YaLLle, YeM Y AeTel ¢ HopManbHbIM
BECOM OnpeferneHbl BbICOKMe YPOBHU SIGE k annepreHam 13 nbinbLibl JroBbIX TPaB, COPHAKOB W [EPEBLEB, AMUTENUS XN-
BOTHbIX, KneLLeit 6bITOBOW NblnK, NULLEBLIM W IpUbKoBLIM annepreHam. Y 6onbHbix BA B codetaHum ¢ MC v nokasarensmu
ypoBHs BuTammuHa D, Hioke 20 Hr/mn nokasatenn OPB, n ®XKEJT okasanncb 4OCTOBEPHO HIMKE MO CPaBHEHMIO ¢ GorbHbIMM C
ypoeHem Butamuta D, Gonee 20 Hr/mn (p = 0,002). YctaHoBrneHa obpaTHast B3anMocBsiab Haubosee 3Ha4MMblx NapameTpos
(DYHKLMN BHELUHETO [ibIXaHns C U30bITO4HOM Maccov Tena: XKEN (r, =-0,45, p = 0,002), ®XKE (r, =-0,52, p=0,001), OB,
(r, =-0,78,p=0,001).

BbiBogbl. TaxeCTb W KOHTPONMpyeMocTb BA y BonbHbIX ¢ pasnuyHbIMK (heHOTMNamm 3aBUCUT Kak OT Hanuuus MC, Tak n
OT YpOBHS BUTaMuUHa D, Aedpuumt BuTammHa D,, COOTBETCTBEHHO, MOXET BbICTYMaTb OAHUM 13 (hakTOPOB pucKa passuTUsA
BA n MC, a Tarke BndATb Ha TskecTb TeueHnst BA u MC. [ledpuumt sutammuna D, u Hanmyne MC cyliecTBeHHO BRMSIOT
Ha nokasatenn O®B,, ®XKEN, MCB, cHxas nokasatenu BHELIHETO AblXaHUs Yy AeTei, NpuBOaAT K 6onee BblpaeHHbIM
06CTPYKTUBHBIM U3MEHEHUSM.

Bronchial asthma (BA) is currently the most prevalent
chronic disease in pediatric patients. For more than a cen-
tury, clinicians have attempted to subdivide asthma into
different phenotypes based on triggers that cause asth-
ma attacks, the course of the disease, or the prognosis.
Asthma is a heterogenous disorder that can be classified
into several different phenotypes. The first phenotypes
that were described included allergic asthma, nonallergic
asthma or infectious asthma, and aspirin-exacerbated
asthma. Asthma phenotypes were initially focused on
combinations of clinical characteristics [1].

Allergic asthma is the most common asthma pheno-
type. Allergen-induced (allergic asthma): this is the asth-
ma phenotype, which often commences in childhood and
is associated with a past and/or family history of allergic
disease such as eczema, allergic rhinitis, or food or drug
allergy. The average age of onset of allergic asthma
is younger than that of nonallergic asthma. Although
the spectrum of allergic asthma may vary from mild to
severe, studies have reported that allergic versus nonal-
lergic asthma is less severe. Total IgE levels usually are
higher in allergic versus nonallergic asthma, but levels
substantially overlap between the 2 groups. Virus-induced
(non-allergic) asthma: this is the asthma phenotype which
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is not associated with allergy. Virus-induced asthma is a
phenotype which is characterized by a sudden onset and
sometimes a severe clinical course. Each viral infection
may alter the course of preexisting asthma, or can affect
the immune system and subsequently modify the suscep-
tibility to allergen sensitization and asthma in childhood.

Recent cluster analyses have identified an “obese-asth-
ma” phenotype which is characterized by late onset and
lack of atopy. In addition, obesity among early-onset
asthmatics clearly exists and heightens the clinical pre-
sentation. Observational studies have demonstrated that
asthma among the obese has a clinical presentation that
is more severe, harder to control, and is not as responsive
to standard controller therapies [2].

Along with such classic risk factors for BA deve-
lopment as sex, age, family allergic anamnesis, atopy
manifestations, eosinophilia, increased body mass index
(BMI), there are several factors which can influence
the severity of BA, vitamin D, deficiency being one of
them. The study of potential effect of vitamin D, deficien-
cy on BA course is of great significance because of its
ability to influence the cellular and humoral immunity, thus
decreasing the inflammatory process [3], as well as due
to the predisposition to frequent respiratory diseases in
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case of its deficiency. This mechanism is caused by gene
expression and cytokine synthesis. A great number of
scientific studies demonstrate the relationship between
vitamin D, level and frequency and severity of viral,
bacterial and fungal infection course. Besides, negative
correlation was found between infectious process activity,
the number of complications and vitamin D, level. The
major mechanism of vitamin D, anti-infectious action is
its ability to induce the formation of $-defensin-2 and
cathelicidin in macrophages, neutrophils, natural killers
(NK-cells) and epithelial cells, destroying microorganisms
and being active to bacteria, viruses and fungi. Sufficient
level of 25(0H)D, supply is associated with increased
number of circulating Th1-cells which induce the secretion
of anti-inflammatory cytokines (y-interferon, IL-2, IL-12,
TNF-a), while decreased serum 25(OH)D, level is followed
by activation of Th2-immune response, i.e. by the increase
inIL-4, IL-5, IL-13 populations, promoting atopic reactivity
of the body. Besides, overweight and obesity were recently
found to be caused by low vitamin D, level [4], in part, due
to high similarity of calcitriol and vitamin D, receptor. Vita-
min D, receptors and vitamin D metabolic enzymes were
found in many cells: T- and B-lymphocytes, macrophages,
including lung alveolocytes and bronchial smooth muscles
[5]. Asthma-related morbidity is higher among children
with vitamin D, deficiency and obesity, morbidities that
frequently co-exist among minority children. However,
the effect of co-existent obesity and vitamin D, deficiency
on pulmonary function is poorly understood [6].

Though many reports on the problem discussed have
already been published, the molecular mechanisms of
non-classic action of vitamin D, are still unstudied. This
can be explained by insufficient number of randomized
studies to assess the impact of vitamin D, on metabolic
processes and BA course.

Objective

To establish specific features of BA course in children
with various phenotypes on the background of metabolic
syndrome, depending on serum vitamin D, level.

Materials and methods

106 children with BA (age — 15.8 £ 1.8 years,
BMI = 10.2 £ 0.57 kg/m?) participated in the study. By
the phenotype 61 (57,5%) of patients had allergen-in-
duced (allergic) asthma and 45 (42,5 %) — virus-induced
(non-allergic) BA. 42 patients had BA associated with
metabolic syndrome (MS), and 64 had BA with no MS.
The control group consisted of 44 children (the patients
with MS and those without MS and BA), average age
15.5 + 1.3 years. BA severity, the phenotype, the level
of BA control were evaluated by GINA 2011 criteria and
“Protocol of diagnosis and treatment of bronchial asthma
in children”, approved by the Order of the Ministry of
Health of Ukraine of October 8, 2013”.

All the patients underwent a unified complex of diag-
nostic investigations: general physical examination, mea-
surement of waist circumference and body mass index
(BMI), clinical blood test, spirometry, lipid profile. Weight
categories (normal weight, excess weight and obesity)

ISSN 2306-8027  http://pat.zsmu.edu.ua

were determined by percentiles (P) of BMI variation series
with regard to age, as indicated in WHO recommendations
(“Classification of BMI in children and adolescents”).
In accordance with this classification, the children with
BMI corresponding to P5 of variation series, were re-
ferred to under-normal weight category; those with BMI
corresponding to P5-P84 — to normal weight group;
P85-P94 — to excess weight group, and over P94 — to
obesity group. Serum 25(0H)D, levels were determined
by enzyme immunoassay. Blood sampling was done in
winter period. In accordance with the recommendations
of the US Institute of Medicine, vitamin D, level 220 ng/ml
was considered sufficient, 11-20 ng/ml — insufficient,
<10 ng/ml — deficient. General and specific serum IgE
levels were determined by enzyme immunoassay. All
the analysis were done from 9 to 11 a.m.

Statistical data processing was done with Statistical
package for Windows v. 8.0 (Ne AXXR910A374605FA)
using parametric methods. The normal distribution was
evaluated according to Shapiro-Wilk test. Digital infor-
mation of all clinical investigations was processed by
variance statistical method calculating the mean value
(M) and its error (m). The comparison of quality indica-
tors was performed using the x? criterion. The conjugacy
coefficient (¢) was determined to estimate the strength of
the relationship between the features. Odds ratios (OR)
and the corresponding 95 % confidence intervals (Cl)
were used to compare the quantitative indices of the two
characteristics. The significance of difference between two
means was calculated by Student’s t-test (t). Correlation
analysis with calculation of Pearson’s correlation (r, ) was
used to establish the relationship between the studied
indices. Differences were considered significant if signif-
icance value was 95 % (P < 0.05).

Results and discussion

Intermittent, mild, moderate and severe BA were di-
agnosed in 13 %, 39 %, 39 % and 9 % of patients,
respectively, by physical and instrumental examination.
By etiology 39 % of patients had allergic, 26 % — mixed
and 35 % — non-allergic BA. In 50 % of patients BA was
controlled and in 50 % — uncontrolled. All the patients were
divided into three weight categories by BMI: those with
normal weight (NW) —34.1 %, overweight (OW) —34.6 %
and obesity — 31.3 % of children.

Having grouped all the children according to their
weight and age, we found an increased number of chil-
dren with obesity in pubertal age (OR = 3.6; 95 % CI:
1.14-11.35; P = 0.003; OR = 9.0; 95 % CI: 1.56-51.87;
P =0.008 and OR =3.71; 95 % CI: 1.06-12.98; P = 0.04,
respectively). And the number of obese children de-
creased together with the increase of age (OR = 0.28;
95 % CI: 0.09-0.88; P =0.003; OR = 0.11; 95 % CI: 0.02—
0.63; P=0.008; OR =0.27; 95 % CI: 0.08-0.94; P = 0.04,
respectively). No relationship between obesity and sex
in BA children were found, but a tendency to increased
obesity in males as compared to females (P = 0.059) was
observed. Besides, the relationship between body weight
and clinical manifestations of allergy was found. Among
the children suffering from atopic BA, 37.4 % had excess
weight, 34.3 % — obesity , 28.3 % — normal weight, while
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among those with mixed BA overweight was found in
25 %, obesity —in 20.8 %, and normal weight —in 54.2 %
of patients. More than a half of the patients with non-atopic
BA (58.7 %) had normal body weight. The children with
atopic BA were found to have overweight (OR = 2.86;
95 % Cl: 1.31-6.25; P = 0,005) and obesity (OR = 3.15;
95 % ClI: 1.38-7.20 P = 0.007) significantly more often as
compared to the patients with non-atopic BA.

In the group of patients with BA associated with MS
as well as those with BA with no MS there were 32 % of
children with vitamin D, deficiency, 42 % — with vitamin D,
insufficiency, and 26 % — with sufficient level of Vitamin
D.. In the control group there were 33 % of patients with
vitamin D, deficiency, 9 % — with vitamin D, insufficiency,
and 58 % — with sufficient vitamin D, level. Vitamin D,
level was largely influenced by the severity of BA. It was
19.8 £ 5.0 ng/mlin intermittent, 17.3 £ 5.9 ng/ml —in mild;
14.9 £ 4.2 ng/ml — in moderate; 12.8 + 4.6 ng/ml — in
severe BA; P < 0.05.

The level of BA control and comorbidity were influ-
enced by the level of vitamin D, as well. In the group of
patients with BA associated with MS as well as in those
with BAand no MS vitamin D, level was significantly lower
in the children with uncontrolled BA (P = 0.005). It was
18.9 + 4.9 ng/ml in the group of patients with controlled
BA and 12.6 = 2.7 ng/ml — in those with uncontrolled BA
(t=3.2, P =0.005).

The patients with vitamin D, deficiency were found to
have uncontrolled BA four times as often as the children
with normal levels of vitamin D, . In the group of patients with
vitamin D, level below 20 ng/ml, 19.5 % had controlled BA
and 41.3 % — uncontrolled BA, while among the children
with vitamin D, level over 20 ng/ml, 30.4 % had controlled
BAand 8.6 % —uncontrolled BA (x2=9.12, P <0.05). Mean
value of vitamin D, concentration in the control group was
significantly higher than in the patients with BA associated
with MS and BA without MS (P < 0.05). BMI in the patients
with vitamin D, level below 20 ng/ml was found to be
significantly higher than among the children with vitamin
D, level over 20 ng/ml. Mean value of BMI in the patients
with vitamin D, level below 20 ng/ml was 32.8 + 3.4 while
among the children with vitamin D, level over 20 ng/ml it
was 29.01+5.1 (t=2.49, P=0.01), respectively. E. Forno,
J. C. Celedon [7] found it was obesity increases the risk
of asthma — and worsens asthma severity or control — via
multiple mechanisms. “Obese asthma” is a complex, mul-
tifactorial phenotype in children.

Significant increase in triglycerides and cholesterol
levels was revealed in the patients with BA together with
the decrease of vitamin D, level (P < 0.05). There was
negative correlation between the level of low density
lipoproteins and vitamin D, level (rXy =-0.58, P =0.008),
while the level of high density lipoproteins increased
together with the increase of vitamin D, level (P = 0.06).
No statistically significant differences between the levels
of vitamin D, and total IgE were found (P > 0.05). Having
analyzed immunologic indices, high level of total IgE was
revealed practically in all the children with allergic and
mixed BA, ranging from 300 to 600 [U/ml, and reaching
1500-2000 IU/ml in some patients. Statistical analysis
showed obese children to have higher total IgE level
(2.7; 95 % CI: 2.64-2.84) as compared to those with
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OW (2.46; 95 % CI: 2.40-2.60) and NW (2.37; 95 % CI:
2.30-2.50). Study of the relationship between IgE level
and body weight demonstrated that the children with OW
not always had high total IgE level (OR = 1.86; 95 % ClI:
0.70-5.09, P = 0.21) as compared to the children with
NW, while obese children appeared to have higher total
IgE level (OR =4.20; 95 % CI: 1.13-15.60, P =0.02) than
those with normal weight. With high probability (P = 0.02)
of correlation (x? = 4.56) between body weight and total
IgE level, strong degree of this association (¢ = 0.59)
was found as well. The relationship between OW, obesity
and atopy was confirmed by high serum level of sIgE
antibodies in those weight categories. High sIgE levels
to allergens from the pollen of meadow grass, weeds and
trees, animal epithelium, household dust mite, food and
fungal allergens were determined much more frequenty
in the children with OW and obesity than in those with
NW. The proportion of patients with NW, OW and obesity
having sIgE to meadow grass pollen was 51.7 %, 60.2 %
and 84.9 % respectively; to weeds — 50.3 %, 78.6 %,
85.7 %, respectively; to trees — 25.8 %, 43.7 %, 70.8 %,
respectively; to epidermal allergens — 56.5 %, 72.8 %,
82.3 %, respectively; and to food allergens — 50.6 %,
55.7 %, 59.8 %, respectively. Besides, obesity in BA
children was associated with sensitization to consider-
ably greater number of allergens, namely: to allergens
from the pollen of meadow grass (OR = 6.10; 95 % Cl:
1.78-3.57; P =0.0001), weeds (OR =5.0; 95 % CI: 1.43—
8.53; P =0.006), trees (OR = 4.56; 95 % CI: 1.72-10.0;
P = 0.004), animal epithelium allergens (OR = 4.58;
95 % ClI: 1.34-7.25; P = 0.003), food (OR = 4.00; 95 %
Cl: 1.02-6.86; P = 0.004), household dust mite allergens
(OR =3.68; 95 % Cl: 1.18-7.08; P = 0.001) and fungus
(OR =2.15; 95 % CI: 1.39-5.39; P = 0.002).

Significant decrease of forced expiratory volume in
1 second (FEV,) and forced vital lung capacity (FVLC),
peak expiratory flow rate (PEF) were detected in BA
patients as compared to normal values (P = 0.01 and
P <0.001, respectively). FEV1 decrease by 0.49 % (95 %
Cl: 0.69-0.15), FVLC — by 0.38 % (95 % CI: 0.56-0.14),
and PEF - by 0.42 % (95 % CI: 0.42-0.17) with every
unit of BMI increase were revealed in the patients with
BA associated with MS. Besides, significant decrease
of FEV, values was demonstrated to be influenced by
vitamin D, level. In the patients with BA associated with
MS and vitamin D, level below 20 ng/ml, FEV, and FVLC
values appeared to be significantly lower as compared
to those with vitamin D, level over 20 ng/ml (P = 0.002).
Mean value of vitamin D, concentration in the control
group was significantly higher than in the patients with BA
associated with MS and BA without MS (P = 0.003). In-
verse relationship between the mostimportant parameters
of external respiration function and BMI was established:
VLC(r, =-0.45,P=0.002), FVLC (r, =-0.52, P =0.001),
FEV1 (rxy =-0.78, P = 0.001), respectively.

L. A. Lautenbacher et al. [6] found that vitamin D,
deficiency was associated with pulmonary function deficits
among obese children, but not among normal-weight chil-
dren with asthma, an association that was independent of
Th1 and Th2 serum inflammatory measures. Vitamin D,
deficiency may be one potential mechanism underlying
the obese-asthma phenotype.
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OpwuriHaAbHI AOCAIAXKEHHS

Conclusions

1. The severity of BA as well as the degree of its
control in the patients with different phenotypes was found
to be influenced by both the presence of MS and vitamin
D, level. Therefore, vitamin D, deficiency can be one of
the risk factors of BAand MS development, and can affect
the severity of both BA and MS course.

2. Vitamin D, deficiency and the presence of MS
greatly influence FEV1, FVLC, PEF values, decreasing
the indices of external respiration in children and leading
to more severe obstruction.

The perspectives of further scientific research
in this direction are to study the best ways of pharmacolo-
gical therapy and rehabilitation in patients with BA.
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