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Lienb: NnpoBecTv aHanu3 npodunsa CeHCMbUAN3aLMM K PECNMPATOPHbIM asJiepreHam y AeTel C aTonuMyeckoit BpoHxmanbHol actmoi (BA), nposkusato-
Lwux B I. Yde B CONOCTaBAEHUMN C OCHOBHBIMU aHAMHECTUHYECKMMM U KNMHUYECKUMU AaHHBIMU.

Martepuan n metoapl: 1ccnefoBaHWe NPOBOAUIOCH B ABa 3Tana, rae, HapAAy € OBLWeEeKAMHUYECKUMU MeTogamu 06cneaoBaHNs, OcyLLecTBAANACh
cneunduyeckan annepronornyeckans AmMarHocTuka. Ha | atane nposefeHo CKPUHWHIOBOE anneprotecTuposaHne 121 nmauueHTy ¢ avarHosom BA B
Bo3pacTe oT 6 neT o 17 net 11 mecaues 29 AHEN ¢ NPUMEHEHMEM CMECU PECMMPATOPHbIX a/I/IEPreHOB C Lie/bio BbifiBNeHWA cneunduyeckmx IgE 8
CbIBOPOTKEe KpoBu. Ha Il aTan uccnegosaHua 6bino otobpaHo 114 aeteit ¢ BepudULMPOBaHHLIM AMArHO30M aTonuyeckan bA ¢ ceHcnbunmsaumeit K
PecnupaTopHbIM annepreHam, 7 NauMeHToB Bbln UCKAIOYEHbI U3 UCCIef0BaHUA MO NPUYMHE HECOOTBETCTBUA ero Kputepuam. Ha Il stane wccne-
[0BaHUA BblI0 NPOBEAEHO annepreH-KOMMOHEHTHOE TECTUPOBAHME C onpeseneHnem mosekyn cneunduyeckux IgE B CbIBOPOTKE KPOBU METOLOM
HenpaMor UMMYHODIHOOPECLIEHLIMM HA TPEXMEPHOI NopucToi TBEpaoi dase (ImmunoCAP® 250, Phadia) c onpeseneHnem ceHcMbunmnsaumm K an-
nepreHam 1 NoslydyeHMem JaHHbIX C yKazaHMeM KOHLUEeHTpaLuu IgE no Kaxxaomy annepreHy B OTAE/IbHOCTU C NOCAeAytoLLel OLEeHKoM crekTpa npoduna
CeHCMbUM3aLMY K PECNMPATOPHBIM annepreHam y AeTeit ¢ atonuyeckon BA.

Pe3ynbTatbl: BbIABAEHO, 4TO ¥ 89 NaumeHToB (78%) 0TMeYanoch Haimuyme OLHOTO UM HECKONBbKUX MPOSABEHMUI aTONUK U CONYTCTBYHOLLEH Komopbua-
HOVi MaToNOTMK B aHaMHe3e Ha NepBOM FOfly XKU3HU U B MepUoje PaHHero AeTCTBa; NpyW OLLEHKe aHaMHECTUYECKUX AaHHbIX ¥ 73 aeTelt (64%) bbina
BblSiB/IEHA OTAMOLWEHHAA HAaCNeACTBEHHOCTb MO afepruiecknum 3abonesaHnamM 1 bA, yale No MaTePUHCKON AMHUKM y 46 aeTeit (63%); Npu 3TOM Yalle
BCEro Hac/NeACTBEHHOCTb OTAroweHa no bA —y 21 pebéHka (46%); y Bcex 114 nauuneHTos (100%) Mmenuch faHHbIe 33 KAMHUYECKWE NPOABAEHNSA BPOH-
X00BCTPYKLMM U TMNeppeakTUBHOCTU AblXaTe/IbHbIX MyTel B pe3ynbTaTe BO3AENCTBUA anaepreHoB, He6NaronpUATHbIX TPUITEPHBIX U UHAYKTOPHbIX
HaKTOPOB OKpY:KaloOLLEN CPesbl U IKONOTUYECKOTO MUKPOOKPYKEHWA. Mo pesy/ibTaTam NPOBEAEHHOIO Ha | 3Tane CKPUHWMHIOBOTO aneproTecTMpoBa-
HUA BbIABNEHO, uTO Yalle y 40 aeteii (35%) onpeaensancsa nosbiweHHbIN (Il Knacc) ypoBeHb ceHenbuamnsaumu. Mpu oLeHKe NoayYeHHbIX AaHHbIX |1
3Tana uccneaoBaHua bbiio BbiABIEHO, 4TO y 81 NauuneHToB (71%) oTmevanacb NosMBaneHTHas ceHcMbunmsauma. Hanbonee yacTo y geteit npu atonu-
ueckoit BA cpeay nbinbLEBbIX annepreHoB onpeaensnach ceHcmbunusaums K 6epése bopogasuatoii (Betula verrucosa) (t3).

3ak/Ilo4eHne: COBPEMEHHbBIE JMAarHOCTUYECKME BO3SMOXHOCTH MO NMOWCKY U MAEHTUUKALIMK CeHeMbuamsaumm y aeTel ¢ atonuyeckoit bA nossonaioT
3pbeKTUBHO 1M CBOEBPEMEHHO ONpesensaThb Y KaxmA0ro nauueHTa NpUYMHHO-3HaYMMble SHAOTEHHbIe U 3K30reHHble GaKTopbl, N0A06paTh PaLMOHab-
HYI0 M MaKCMManbHO AnddepeHLMpPoBaHHYIO hapmaKoTepanuio ¢ BO3MOXKHOCTbIO MPOrHO3MPOBAHUA OTBETA, AMHAMUKM TEHEHUA; ONTUMMU3ALIUK OM-
arHOCTUKK; cnocoboB NPoduNaKTUKK 1 peabuantauuu.

KnioueBble cnosa: 6poHxuaneHas acmma, 0emu, ceHcubunau3ayusa, amonu4eckuli peHomurn, pecrnupamopHsle asepeeHsl, UH2AAAYUOHHbIE 2H0KO-
KopmuKocmepoudel
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CLINICAL AND ANAMNESTIC PATTERN AND SENSITIZATION TO
AEROALLERGENS IN CHILDREN WITH ATOPIC BRONCHIAL ASTHMA

R.M. FAYZULLINA, R.R. GAFUROVA, V.V. VIKTOROV

Department of Faculty Pediatrics with Courses in Pediatrics, Neonatology and Simulation Center IDPO, Bashkir State Medical University, Ufa, Republic of
Bashkortostan, Russian Federation

Objective: To analyze the profile of sensitization to airborne allergens in children with atopic bronchial asthma (BA) residing in Ufa referring to the
main anamnestic and clinical data.

Methods: The study was carried out in two phases and included general clinical examination along with specific allergy tests. In the 1% phase, allergy
screening of 121 BA patients aged from 6 years to 17 years 11 months 29 days using a panel of respiratory allergens for detection of serum specific
IgE was conducted. In the 2nd phase of the study, 114 children with a verified diagnosis of atopic BA with were selected based on sensitization to
the respiratory allergens, while the remaining 7 patients were excluded from the study based on the exclusion criteria. In the 2" phase of the study,
allergen sensitization was evaluated by serum specific IgE levels determined by indirect immunofluorescence on a three-dimensional porous solid
phase (ImmunoCAP® 250, Phadia). The obtained data were used for subsequent assessment of respiratory allergens sensitization profiles in children
with atopic BA.
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Results: Manifestations of atopy and concomitant pathology at an early age were revealed in 89 patients (78%). In 73 children (64%) anamnestic data
analysis revealed a family history of allergic diseases and BA, which was more often on the mother’s side (46 children, 63%); among them, the most
common was a family history of BA (21 children, 46%). All 114 patients had clinical manifestations of bronchial obstruction and hyperreactivity as a
result of the allergen exposure, and the influence of adverse environmental triggers and ecological microenvironment. The results of the allergen
screening in the 1st phase of the study showed that more commonly Class Il sensitization (increased level) was determined in the patients enrolled
(40 children, 35%). The data from the 2nd phase of the study revealed polyvalent sensitization in 81 patients (71%). Among the pollen allergens, most
commonly children with atopic BA showed sensitization to warty birch (Betula verrucosa) (t3).

Conclusion: Modern diagnostic facilities allow to search and identify allergen sensitization in children with atopic BA, effectively and timely determining
causal and exogenous factors for every patient, choosing rationale and most differentiated pharmacotherapy with a response and course prediction,
optimization of diagnostics, prevention, and rehabilitation.

Keywords: Bronchial asthma, children, sensitization, atopic phenotype, respiratory allergens, inhaled glucocorticoids
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BBEAEHUE

Mo faHHbIM BcemupHoii opraHusaLmm 34paBooxpaHenus (BO3)
Ha MPOTAXeHUM MHorux net bA 3aHMMaeT Begyllee MecTo B mupe
cpean XPOHWYECKOW MaToNOTMM OPraHoB AbIXaTeNbHOM CUCTEMBI
HeuHdEeKUMOHHOM aTnonormmn [1]. BA — 310 3abonesaHue, KoTopoe
BCTPEYAeTCA BO BCEX CTPaHax, He3aBWCUMO OT YPOBHA WX AOXOA0B U
pa3BUTMA, NPeACTaBAfeT coboM rMoBaNbHYIO MELNLMHCKYIO M COLM-
aNbHO-3KOHOMMYecKylo npobnemy, Kotopasa obycnosneHa Bapua-
6e/bHOCTbIO TAXKECTU U TedeHMn 3aboneBaHus, €€ BbICOKUMM MOKa-
3aTeNAMM pPacnpocTpaHEHHOCTH, 3aboneBaemocT, MHBaAMAM3ALMM
W CMEPTHOCTM, KaK Cpeau AeTel, Tak U Cpeay B3pOoCaoro HaceneHus
[2, 3]. YcTaHoBNEHO, UTO BA C aebrotom B AeTckom Bo3pacTe B 71 %
C/ly4yaeB COXPAHAETCA BO B3POC/OM BO3PacTe, YTo TpebyeT usyyeHus
BCEX e€ acneKToB, KaK B TepaneBTUYECKOW, TaK U B NeanaTpuyeckoi
npakTuke [4].

CornacHo pesynbTaTaM 3MNUAEMUONOMUYECKUX WCCNEeL0BaHMI
OTMEYAEeTCA CTOMKasa MMUPOBasA TEHAEHUMA HapacTaHUA YMCNEHHOCTH
3aboneswux BA. Tak, B HacTosLLee BpeMA NaTonornel cTpagaet oKko-
N0 360 maH YenoBekK, U He UCKAYeHO, 4To K 2025 roay Konmyectso
60nbHbIX yBEAMUMTCA Ao 400 MaH. B Poccum no JaHHbIM, OCHOBaH-
HbIM Ha pesy/ibTaTax NPOBeAEHHbIX UccaeaoBaHni MexpervoHans-
HOM 0bLecTBEHHOW oOpraHu3aumelnt «Poccuiickoe pecnupaTopHoe
obLwecTBo», 3abonesaemocTtb BA BapbupyeT oT 2,6 % no 20%; pac-
NPOCTPaHEHHOCTb NATONOMMK CPeAM B3POC/bIX COCTaBAAET OT 5,6% L0
7,3%, cpeay peteid — ot 5,6% po 12,1% [5].

BA ABNAETCA CNOMHBIM TeTePOreHHbIM U MynbTUdaKTOpPUab-
HbIM 3a60N1eBaHNeM, Pa3BUTUE KOTOPOTO 0BYC/IOBNIEHO rEHETUYECKO
npespacnoNoKeHHOCTbIO NauueHTa K GOpMMPOBaHUIO NATONOMK, a
peanusauma maHndecTaLum — BO3AENCTBUEM BHELLUHUX (3K30T€HHbIX)
dakTopoB [6]. leTeporeHHOCTb 3aboneBaHWa 0bycnosneHa ocobeH-
HOCTbIO MATOTEHETUYECKUX MEXaHM3MOB PA3BUTUA PA3/IMYHbIX Bapu-
QHTOB TEYEHUA NaTONOMNK, @ TaKXkKe BapnMabenbHOCTbIO KIMHUYECKON
KapTWHbl. HecMOTPA Ha 3HauMTe/IbHbIE YCrexu No BEAEHMIO NaLMeH-
108 ¢ BA, pocTurHytble 6narogapa NPOBOAMMBIM WUCCNELOBAHMAM,
a TaKXKe BHEAPEHUIO B KAMHWUYECKYID MPAKTUKY MEXAYHAPOAHbIX U
HaLMOHANbHbIX PEKOMEHZALMN, TakUX Kak «[nobanbHas MHULMATH-
Ba no bopbbe ¢ actmoit» (Global Initiative for Asthma — GINA), mex-
ZyHapoaHble pekomeHgaumm no BA y aeteit — PRACTALL (Practical
Allergy), KnMHWYECKME peKoMeHpauun «BpoHxmanbHas actman, y
4acT NaLMEHTOB, NONYYAKOLLMX TEPANUIO, OTCYTCTBYET KOHTPOAb HaA,
3aboneBaHMeM, YTO BCEra MOBbLILAET PUCK Pa3BUTUA 0BOCTpeHUs,
dopmunpoBaHUA TAKENON HEKOHTpOMpyeMolt BA 1, B cBoo oyepesb,
CEepPbE3HO YXYALIAEeT KauecTBO KU3HU NALMEHTA U, B pALE C/yyaes,
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INTRODUCTION

According to the World Health Organization (WHO), for
many years, BA occupies a leading place in the world among the
chronic pathology of the respiratory system of non-infectious
etiology [1]. BA is common for all countries, regardless of their
level of income and development, and it is a global medical and
socio-economic problem due to the variability of the severity of
its course, high prevalence and incidence, high level of disability
and mortality both among children and adults [2, 3]. It was estab-
lished that if BA starts in childhood, in 71% of cases it will be sus-
tained in adulthood, which requires the study of all its aspects,
both in therapeutic and pediatric practice [4].

According to the results of epidemiological studies, the inci-
dence of BA in the world is continuously increasing. Thus, at pres-
ent, about 360 million people suffer from BA, and by 2025 the
number of patients is likely to increase to 400 million. In Russia,
according to the results of the studies of the Russian respirato-
ry society, which is a national public organization, the incidence
of BA varies from 2.6% to 20%; the prevalence of this pathology
among adults is from 5.6% to 7.3%, and among children — from
5.6% to 12.1% [5].

BA is a complex heterogeneous and multifactorial pathol-
ogy, the development of which is due to the genetic predispo-
sition of the patient to this disease, while its manifestations de-
pend on external (exogenous) factors [6]. The heterogeneity of
the disease is due to the diverse pathogenetic mechanisms of
its various forms, as well as the variability of its clinical picture.
Despite significant successes in the management of patients
with BA due to continuous research, the introduction of interna-
tional and national recommendations (Global Initiative for Asth-
ma — GINA), international recommendations for children with
BA — PRACTALL (Practical Allergy), and clinical recommendations
“Bronchial Asthma”, some patients receive therapy without the
control over the course of the disease, which always increases
the risk of exacerbation, development of severe uncontrolled
BA and, as a result, considerably deteriorates the quality of pa-
tients’ life. In some cases, it leads to adverse outcomes [7]. The
modern concept of management of patients with BA is aimed at
a deep analysis of the factors responsible for the development,
progression of the disease, and its exacerbations, taking into ac-
count the clinical and biological phenotypes of the pathology,
which are a result of the crosstalk of genetic and environmental
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NPUBOAMT K HebnaronpmaTHbIM eé ncxogam [7]. CerogHs coBpemeH-
Has KoHUenuua sefeHWA naumeHToB ¢ BA HanpaeneHa Ha ry6oKuit
aHanu3 GpaKTopoB, OTBETCTBEHHbIX 33 POPMMPOBAHME, NPOrPeccmpo-
BaHWe 3a601eBaHNA U pa3BUTUE 0BOCTPEHMI C YYETOM KIMHUYECKUX
1 buonornyecknx GeHOTUNOB NaTONOMMM, KOTOpble MPeACTaBAAIT
coboVi COBOKYNHOCTb XapaKTePUCTUK OpraHu3Ma, chopMMPOBaHHbIX
B pe3y/ibTaTe B3aMMOZJENCTBUA reHeTUYecknx GaKkTopoB M GpaKTopos
OKpyKatoLweit cpeapl [8, 9]. BblaeneHue v onpeaeneHne peHoTUnNm-
yeckux ocobeHHocTel BA N03BOAWT NPOBECTU OLLEHKY NaToreHesa 3a-
60/1eBaHMA, Nofo6PaTb PALMOHANBHYIO U MaKCUManbHO AnddepeH-
LMpOBaHHyIo hapMaKoTePanuio C BO3MOXHOCTbIO MPOrHO3MPOBaHUA
0TBETA, AMHAMUKM TeYEHWs; ONTUMMU3ALMM AMArHOCTUKK; cnocobos
NpodUNaKTUKN U peabunutaumm, OCHOBbIBAACh HA NPUHLMNAX nep-
COHANM3UPOBaHHOW MeAMLMHbI C YYETOM BbIABAEHHbIX (peHOTUNoB
3aboneBaHusA M MHAMBUAYaNbHbIX 0cObeHHoCTel naumeHTa [10].

Ha cerofHAWHWA AeHb reTeporeHHOCTb KAMHUKO-NATOreHeTH-
yeckmx BapuaHToB BA oTpaeHa B coBpemMeHHOW Knaccudukaumm eé
$eHOTMNOB B MeXAyHApPOAHOM cornacuTenbHom aokymenTe GINA,
denepanbHbIX KIMHUYECKUX PEKOMEeHAAUMAX «BpoHxXuanbHas acTman
(2021), no maHHbIM KOTOPbIX B HACTOALLEE BPEMA BbIAENAIOT CNeayto-
LLMe KNMHUYeCKne GpeHoTUnbl BA: annepruyeckasn (aTonuyeckas), Heas-
nepriyeckas, BA ¢ nosgHum febrotom, BA ¢ UKCHpPOBaHHOM 0BCTPYK-
LmeW abIxaTenbHbIX NyTel, BA ¢ oXupeHuem, TpyaHas ans nedenus bA,
a Takxe Taxkénan BA [8, 10]. Yto KacaeTca aeTei, TO COMMACHO AaHHbIM
MHOFOUYMCNEHHbIX UCCNEA0BAHUIA U PErMaMeHTUPYIOLLMX JOKYMEHTOB,
HecMoTpA Ha pasHoobpasve ¢eHOTUNOB BA, MMEHHO aTonMYeckuii
(IgE-onocpenoBaHHbIN) deHoTMN ABAsAETCA Hanbonee PacnPOCTPAHEH-
HbIM B NeaMaTpum u coctaenset bonee 80% cayyaes aetckol BA, xa-
paKTepu3yeTCA PaHHUM LeBOTOM KAMHUYECKMX NPOABAEHUI 3abone-
BaHWA, Ha/IMYMEM APYrov aNNepruyeckoii NaTtoNorMm y naumeHTa uim
POACTBEHHMKOB, @ TaKMKe XOPOLLMM OTBETOM Ha NPOBOAUMYIO TEPaNuIo
MHaNALMOHHbBIMM FIOKOKOpTUKOCcTeponaamm (MrKC) [11].

OpHuM 13 KntoueBbix GakTopos pa3suTuA BA y aeTein asnaetca
OTATOLEHHOCTb NO aToNuK. TaK, €€ Hannumne yBeaM4MBaET PUCKKN pas-
BUTWA Natonornm B 3-4 pasa. CNekTp annepreHos, BAnsAoWmX Ha Gop-
MMpOBaHUWe aTonunueckoi bA, pasHoobpaseH, 1, COrnacHO MMEetoLUM-
CA A@aHHbIM, BUA, CEHCMBUN3ALMUN MOXKET BAMATL Ha MaHUbecTaLmio,
TEUEHWE U TAXKECTb BA, UTO, TEM CaMbIM, YCIOXKHAET UHTEPNPETALIMIO
NPUYUHHO-3HAUMMOTO annepreHa. Hambonee pacnpocTpaHEHHbIM
BHELHUM MPUYMHHO-3HAUMMbBIM BAKTOPOM, MMEIOWMM BAUAHUE
Ha ¢opmupoBaHue BA y aeTei, ABNAETCA BO3AEWCTBME aspoansiep-
reHoB (BbITOBbIX, 3NMAEPMAsIbHBIX, MbIJbLEBLIX M TPUMOKOBbIX) [12].
CornacHo 3nuAeMWONOrMYecKMM AaHHbIM, 33 NocnefHee AeCATU-
NeTvie YBEAMUYUAOCh KOIMYECTBO MaLMEeHTOB € aTonnueckon bA, ceH-
CMBMNU3MPOBAHHDIX K assiepreHam AOMalLHel nbiav. Hecmotps Ha
CBOKD MHOFOKOMMOHEHTHOCTb, OCHOBHBIMU CEHCUOWUANZUPYHOLLUMM
cBoiicTBamu 061aaatoT BxoasLLMe B €€ coCTaB Kaely-nuporndoi: D.
pteronyssinus (33%) v D. farinae (27%)); oTmMe4aeTca pacnpocTpaHéH-
HOCTb CEHCMBbUNM3aLMM K NblNbLe AepeBbes (39%), copHbIx (23%) u
371aK0BbIX (22%) TpaB, a TaK:Ke CeHCMbUN3aLMeNt K aNUaepManbHbIM
annepreHam, Npexae BCero, WepcTu KOwWKKM (28%) u cobaku (22%),
4TO CBA3AHO C YBENINYEHMEM KONMYECTBA AOMALLHUX XKUBOTHBIX, KaK B
Pa3BUTbIX U PA3BUBAIOLLMXCA CTPAHAX. TaK, Ha CErOAHALIHWIA AeHb Mo
KONMYeCTBY AOMALLHUX KoweK Poccusa 3aHMMaeT TpeTbe mecTo [13].
0OcobeHHOCTM CeHCUBMAN3ALLUM K KOLLKE B TOM, YTO OHa MOXET BbifiB-
NATLCA AaXe Y TeX AeTel, Y KOTOPbIX B OME He XKMBET fOMALLHee K-
BOTHOE, YTO CBA3AHHO C MAaCCMBHbIM NEePEHOCOM ajiiepreHa U3 JOMOB,
rae oHa NpoXuBaeT. AnnepreHbl KOLWKW MOFYT A/IUTENIbHO NepcUcTU-
poBaTb U PacNpPOCTPAHATLCA, NPU 3TOM Aaxke NOcae YAEHUA KUBOT-
HOrO V3 KBApTMPbI €€ afnepreHbl B BO3AYLIHOM cpese onpeaensoTcs
OT HECKOJIbKUX HefleNlb U 10 HECKOIbKMUX MecALLEB. AnnepreHbl MmoryT

factors [8, 9]. The allocation and determination of phenotypic
characteristics of the BA will allow an assessment of the patho-
genesis of the disease, the choice of a rational and fully differ-
entiated pharmacotherapy with the possibility of predicting the
response and the course of the disease, diagnostic optimization;
prevention, and rehabilitation, based on the principles of per-
sonalized medicine, taking into account the identified pheno-
types of the pathology and the individual characteristics of the
patient [10].

To date, the heterogeneity of clinical and pathogenet-
ic variants of BA is reflected in the modern classification of its
phenotypes in the GINA documents, the national clinical recom-
mendations “Bronchial Asthma” (2021), according to which the
following clinical phenotypes of BA are currently recognized: al-
lergic (atopic), non-allergic, BA with a late debut, BA with a fixed
respiratory tract obstruction, BA with obesity, BA difficult for the
treatment, and a heavy BA [8, 10]. As for children, according to
numerous studies and regulatory documents, despite the variety
of BA phenotypes, most often they show an atopic (IgE-mediat-
ed) phenotype (more than 80% of cases of children's BA), which
is characterized by the early debut of the clinical manifestations
of the disease, the presence of another allergic pathology in a pa-
tient or relatives, as well as a good response to the therapy with
inhaled glucocorticoids (ICS) [11].

One of the key factors in the development of BA in children
is atopy which causes a 3-4-fold increase in the risks of the devel-
opment of this pathology. The range of allergens affecting the de-
velopment of atopic BA is broad, and, according to the available
data, the sensitization type can affect the manifestations, course,
and severity of the BA, which, thereby, complicates the identi-
fication of a causal allergen. The most common external causal
factor that has an impact on the development of BA in children is
an aeroallergen (house, epidermal, pollen, and fungal) [12]. Ac-
cording to epidemiological data, over the past decade, the num-
ber of patients with atopic BA, sensitized to allergens of house
dust, has increased; despite its multicomponent nature, the main
sensitizing properties are found in the pyroglyph mites: D. ptero-
nyssinus (33%) and D. farinae (27%). Sensitization to the pollen
of trees (39%), weeds (23%), and cereal (22%) is also common.
Prevalence of sensitization to epidermal allergens, primarily, an-
imal fur is also increasing (cat — 28%, dog — 22%) in both devel-
oping and developed countries due to the growing number of
pets in them. Today, by the number of domestic cats, Russia ranks
third [13]. Sensitization to the cat fur may be seen even in chil-
dren residing in houses without cats, which is associated with the
passive transfer of an allergen from the houses where pets stay.
Even after removing the cat from the house its allergens in the
air may persist there from several weeks to several months and
spread. Allergens may be present in the urine, saliva, sweat, and
sebaceous glands secretions, sluffed off epithelia, they can easi-
ly adhere to animal fur and quickly spread indoors. It should be
noted that, along with monosensitization, a significant number of
patients with atopic BA display combined sensitization to a set of
allergens which is associated with adverse environmental factors
including ecological microenvironment [14, 15].

Timely diagnosis of the atopic phenotype of the BA in pediat-
ric practice is of primary importance. Firstly, the early identification
of the allergen will allow the patient to create a hypoallergenic en-
vironment and, thereby, reduce the risks of exacerbation and pro-
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HaXoAMUTbLCA B MOYE, C/IFOHE, B NPOAYKTaX NOTOBbIX U CaNbHbIX KENés,
CNYLLEHHOM 3MUTEINM, MOTYT JIETKO NPUAWMATD K LLIEPCTU KUBOTHBbIX,
6narogapsa Yemy HbICTPO PACMPOCTPAHATLCA B NOMeLLeHMAX. Heobxo-
OMMO OTMETUTb, YTO, HAaPAZY C MOHOCEHCUBWAM3ALMEN, Y 3HAUUTENb-
HOW 4acTM MauMeHTOB C aTtonuyeckoh BA BcTpeuyaeTcA coueTaHHas
CeHcMbunm3auma K KoMBUHaLMK annepreHoB 1 CBA3aHA C BAUAHUEM
HebnaronpuaATHbIX GaKTOPOB OKPYKAtOLLEN cpedpbl U IKONO0TMYECKOro
MUKPOOKpPY:KeHus [14, 15].

[unarHoctka atonuyeckoro ¢eHoTuna BA B negmaTpuyeckom
NPaKTUKe LOMKHA MPOBOAMTLCA CBOEBPEMEHHO. Tak, paHHee BblisB-
JIEHVE CEHCMBUNM3UPYIOLLETO areHTa, BO-NepPBbIX, N03BOAUT chopmMu-
poBaTb MMNoaNNepreHHylo cpeay NauueHTy W, Tem CamblM, CHU3UTb
puckn obocTpeHns u nporpeccMposaHua 3abonesaHwus, BO-BTOPbIX,
No3BO/NWT ONPeAEUTb BO3MOXKHOCTY NPOBEAEHWA NaTOreHeTUYeCKo
anneprex-cneunduyeckon ummyHotepanum (ACUT) ¢ uenbto npe-
[A0TBpaLleHna GOPMMPOBAHNUSA MHOMKECTBEHHOW CEHCUbUAM3aLMK U
pa3BUTUA TAKENDbIX Gopm BA, a TakKe BbIBUTb JIATEHTHYHO CEHCUOU-
nmsaumio [16].

[JuarHoctvka AomkHa ObiTb HanpaBaeHa Ha TOYHYIO MHTepnpe-
TaumMio ¥ BepuOUKaLMIO CNEKTpPa MPUYMHHO-3HAYMMBbIX (aKTopoB
ceHcMbunmsaumm, B NepByto ovepesb, Ha OCHOBAHUM OLLEHKM KIUHU-
Ko-nabopaTopHOro ¢eHOTUNMPOBAHMA: OLEHKA Kanob, TwaTenbHo
COBpaHHbIX aHAMHECTUYECKUX aHHbIX C LEe/blo YCTaHOBAEHUA NpU-
YMHHO-3HAUMMbIX a/IEPreHoB U JaNbHEMNLLEro ONpeaeneHus CeHCu-
6unM3aLuMM K HUM 61arogaps BO3MOMKHOCTAM aNfeprogmarHoCTUKm
no npuHumMny «top-down approach»/«ceepxy BHM3» (OLEHKA KAUHU-
YECKMX CUMMNTOMOB —> BbIfiBNEHME MPUUYMHHO-3HAYMMOTO aniepreHa
-> NpoBeJeHVe aNNeproTecTMPoBaHUA: CKPUHUHT cneumduyeckux IgE
B CbIBOPOTKE KPOBU M KOXHble MPObbl; MHTEpRpeTaLmMa NoayYeHHbIX
pe3ynbTaToB —» NPOBEAEHUE MONEKYNAPHOW anneprogmarHoCTUKK),
«bottom-up approach»/«cHu3y BBepx» (OLEHKA LIMPOKOrO CrneKTpa
aNNEpreHoB C BbIAB/IEHUEM NMPUYUHHO-3HAUMMBIX NOC/E YTOYHEHUA
aHaMHeCTUYeCKMX AaHHbIX) M U-06pa3Hblil NpUHLMN (OLEHKA KIWMHK-
YECKMX CMMMTOMOB —» OLIEHKA aHaMHEeCTUYECKMX AaHHbIX = ¢usm-
KanbHOe obcnegoBaHWe —» MPOBEAEHWE aNNeproTeCTUPOBAHMA Ha
OCHOBAHWW JaHHbIX aHAMHE3a = onpeseneHne PaclUMPeHHOro Crek-
Tpa annepreHoB € NPUMEHEHMEM METOLOB MOEKYAPHOMN annepro-
norum) [17].

LLENb NCCNEAOBAHMA

MNpoBecTn aHanAu3 Npoduna ceHcMbUAM3aLMM K pecnupaTop-
HbIM annepreHam y feTeit ¢ atonuyeckoit BA, nposkusatowwmx 8 r. Yoe
B COMOCTaBAEHWUM C OCHOBHLIMM aHAMHECTUYECKUMM U KIIMHWUYECKM-
MW AaHHbIMM.

MATEPUAN U METOAbI

B uccnesosaHue 6bin NocneaoBaTeNbHO BKKOYEHbI BCe AeTU
B Bo3pacte o1 6 neT go 17 net 11 mecAueB C YCTaHOBNEHHbIM AMWa-
rHosom BA, HaxoamBluMecA Ha CTaUMOHapHOM feveHun u obcneno-
BaHUM B NeAMaTpUMyeckom otaeneHuy fopoacKon AeTCKoW KaMHuYe-
CKowv 6onbHUMUbI T. Ydbl B nepuog ¢ 2019 no 2022 rr. Bepudukaumsa
ZMarHo3a NPoBOAMIACH B COOTBETCTBUM C KPUTEPUAMM KIMHUYECKUX
peKomeHaaLmii «BpoHxuanbHas acTma» POCCUIACKOTO pecnmupaTopHo-
ro obuiecTsa, Poccuiickoit accoumaLmm annepronoros U KIMHUYECKUX
ummyHosnoros, Coto3a neanatpos Poccuu.

B pabote 6bIm 1cnonb3oBaHbI CAeAyloLWME METOAbI: BbIKONK-
POBKa AaHHbIX U3 MEAMLIMHCKOW JOKYMEHTaLMu («McTopus pa3suTus
pebéHka» (popma $112/y), «MeamumHcKas KapTa CTaUMOHapHOro
6onbHOro» (dopma Ne 003/y); KAMHUYECKUIA; annepronornyeckuii;
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gression of the disease; secondly, it will help to determine the pos-
sibilities of pathogenetic allergen-specific immunotherapy (ASIT)
in order to prevent the development of multiple sensitization and
severe forms of BA, as well as identify latent sensitization [16].
Diagnostics should be aimed at accurate interpretation and
verification of the spectrum of causal and significant factors of
sensitization, primarily on the basis of clinical and laboratory phe-
notyping: assessment of complaints, carefully collected anamnes-
tic data in order to establish causative allergens, and further de-
termine the sensitization to them using “top-down approach” of
allergy diagnostics: (assessment of clinical symptoms - identifica-
tion of causative allergen - allergen testing: screening of specific
IgE in blood serum and skin tests and interpretation of the results
- molecular allergen diagnostics), “bottom-up approach” (the
assessment of a wide range of allergens with the identification of
causative agent after clarification of the anamnestic data) and the
U-shaped principle (assessment of clinical symptoms - assess-
ment of anamnestic data - physical examination - allergy testing
on the basis of anamnesis data - determination of the expanded
range of allergens using methods of molecular allergology) [17].

PURPOSE OF THE STUDY

Conduct an analysis of the profile of sensitization to air-
borne allergens in children with atopic BA residing in Ufa in cor-
relation with the main anamnestic and clinical data.

METHODS

The study included all children aged 6 to 17 years 11 months
with an established diagnosis of BA, who were getting outpatient
treatment and examined in the Pediatric Department of the City
Children's Clinical Hospital in Ufa in 2019-2022. Verification of the
diagnosis was carried out in accordance with the criteria of clini-
cal recommendations “Bronchial asthma” of the Russian respira-
tory society, the Russian Association of Allergologists and Clinical
Immunologists, and the Union of Pediatricians of Russia.

The following methods were used in the work: extracting of
data from medical documentation (“The History of the Child De-
velopment” (form F112/U), “The In-Patient Medical Card” (form
No. 003/y); clinical, allergological, and statistical analysis. Prior
to inclusion in the study, the official representatives of patients
signed an informed consent form to participate in the research.

In accordance with the purpose and objectives of the study,
the inclusion/exclusion criteria for the children in the study group
(Table 1) were formulated. A study design has been developed,
including several phases (Table 2).

After the Phase |, 114 children were selected, while 7 pa-
tients were excluded from the study according to the exclusion
criteria. A screening test using Immunocap® 250, Phadia, which
includes a mixture of the most common airborne allergens, such
as birch (Betula verrucosa) (t3), timothy (Phleum pratens) (g6),
wormwood (Artemisia vulgaris) (w6), alternaria (Alternaria al-
ternata) (m6), common ragweed (Ambrosia elatior) (wl), cat
(dandruff) (el), dog (dandruff) (e5), home dust mites (D. pteron-
yssinus (d1), D. farinae (d2)), persoon (Cladosporium herbarium)
(m2), horse (dandruff) (e3), was applied.

With a positive result of the test in the 2" phase of the
study, allergen-component testing was carried out with the de-
termination of serum specific IgE molecules by indirect immuno-
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aHaIMTUYECKUI M CTaTUCTUYECKUMIA. [lo BKAIOYEHMA B UCCAedoBaHWe
oduLManbHble NPeacTaBUTENN MALMEHTOB NoANMcanu Ao6poBOsb-
Hoe MHPOPMMPOBAHHOE COrNacKe ANA y4acTUA B UCCNeL0BaHUM.

B COOTBETCTBMM C LENbl0 M 3afavyamu UCCAefoBaHUA 6bln
onpeaeneHbl KPUTEPUM BKIOYEHMA/UCKNIOUEHMA AeTeld B Tpynny uc-
cnefioBaHuA (Tabn. 1); paspaboTaH An3aitH UcCea0BaHUsA, BKKOYalO-
LM HECKO/IbKO 3Tanos (Tabn. 2).

Mocne npoBeaeHus | atana bbino otobpaHo 114 aeTeid, 7 naupeH-
TOB 6bIIN UCKAKOYEHbI U3 UCCIEA0BAHMA MO NPUYMHE HECOOTBETCTBUA
€ero Kputepuam. s M3MepeHUs LeneBbIX NOKasaTenei anneprono-
rMyeckoro o6cneaoBaHns Ha | atane MCNoAb30BaNiCA CKPUHWMHIOBbIN
TectT metogom ImmunoCAP® 250, Phadia, BkatodatoLwpmii B cebs cmechb
Hanbonee pacnpocTpaHEHHbIX PECNMPATOPHbIX annepreHos (6epésa
6opogasuatas (Betula verrucosa) (t3), Tumodeeska nyrosas (Phleum
pratense) (g6), NonblHb 0ObIKHOBEHHAsA (Artemisia vulgaris) (w6), anb-
TepHapwa (Alternaria alternata) (m6), ambposusa Bbicokas (Ambrosia
elatior) (wl), KowwkKa (nepxotb) (1), cobaka (nepxoTb) (€5), Knewm ao-
MawwHel noiam (D. pteronyssinus (d1), D. farinae (d2)), knagocnopuit
TpassaHo# (Cladosporium herbarium) (m2), nowagap (nepxots) (e3).

Mpu NoNOKUTENBHOM pPe3ynbTaTe TecTa Ha Il aTane uccaegoBaHuA
6b1710 NPOBEAEHO aNNepPreH-KOMMNOHEHTHOe TEeCTMPOBaHMWe C onpeae-
NeHnem monekyn cneumduueckmx IgE B CbIBOPOTKE KPOBM METOLOM He-
npAMo UMMYHODNOOPECLEHLIMMN Ha TPEXMEPHOW NOPUCTON TBEPAOM
¢ase (ImmunoCAP® 250, Phadia) c onpeaeneHvem ceHcMbUAM3aumm K
annepreHam 1 Nosy4eHMEM AaHHbIX C YKa3aHMeM KoHLLeHTpaumm IgE no
KaKaoMy annepreHy B oTAENbHOCTU: TUMOdEEBKa nyroas (g6), bepésa
(t3), nonbiHb (W6), Kneww, somaluHen nbinm (d1), KowkKa (el), cobaka (e5).

fluorescence on a three-dimensional porous solid phase (Immu-
nocap® 250, Phadia). Sensitization to allergens was determined
and the concentration of IgE for each allergen was defined: tim-
othy (g6), birch (t3), wormwood (w6), home dust mites (d1), cat
(e1), dog (e5).

Despite the fact that today many works have been pub-
lished demonstrating the contribution of certain allergens to the
development of BA, the diagnostic search and study of the sig-
nificant causal allergens based on the IgE-related mechanism is
currently ongoing. In our study, we used only a limited range of
allergens and considered some of their possible triggering mech-
anisms. The choice of a true trigger (allergen) in our study was
determined based on the data on the prevalence of sensitization
to certain allergens in our region applying an individual approach
to patients, taking into account clinical and anamnestic data. We
also considered whether clinical symptoms were seasonal or
year-round.

The level of IgE >0.35 kU/I tested by Immunocap® 250 was
considered as a criterion of sensitization; O class of sensitization
(diagnostically unrecognizable) was diagnosed at the level of IgE
0.01-0.34 kU/I; I class (low level of sensitization) — 0.35-0.70 kU/I;
Il class (moderate level of sensitization) — 0.70-3.50 kU/I; Il class
(increased level of sensitization) — 3.50-17.5 kU/I; IV class (high
level of sensitization) — 17.5-50.0 kU/I; V class (very high level of
sensitization) — 50.0-100 kU/I; VI class (extremely high level of
sensitization) >100 kU/I.

Tabnuya 1 Kpumepuu srntoyeHus/ucknodeHus demell 8 epynny uccnedosaHus

Ne n/n  Kputepum BKaloueHUs Kputepuu ucknouyeHusa

1 AeTCKuiM Bo3pacT (A0 nonHbix 18 ner) [eTn B Bo3pacTe msiaguue 6 net

2 Hannyne BepmdULMpPoBaHHOro amMarHosa bA ¢ ceHcnbunu- BepMdULMPOBaHHbIN AnarHo3 BA HeaTtonMyeckoro peHoTmna
3aLMen K pecnMpaTopHbIM annepreHam

3 Hanume Kanob, aHaMHECTUHECKMX AAHHbIX U KNIMHWUYECKON  Hasnyme Kanob, aHaMHeCTUYECKUX AaHHbIX U KNUHUYECKON
CMMNTOMATUKM, YKa3bIBAOLWMX HA HaMuMe ceHCcMbnnmsa- CUMNTOMATUKM, YKa3bIBAOLMX HA HaMYMe ceHecnbunmsaumm
LMK K pecnmMpaTopHbIM anaepreHam, Kak npuydmnHbl 06o- K KOMBOMHALMM PecnMpaToOpHbIX U APYrMX BUOOB annepreHos
cTpeHua bA (KOHTAKTHbIM, NULLEBbLIM), KaK NPUUYNHBI 060CcTpeHUa BA

4 Hannume TuTpa Ig E B CbIBOPOTKE KPOBM NpU NpoBeae- Hanu4yme TuTpa Ig E B CbIBOPOTKE KPOBM NpU NpoBese-
HWUU CKPUHWHIOBOTO a/iIEProTeCTMPOBAHNA METOL0M HWUW CKPUHWHIOBOTO a/N/1IepProTeCTMPOBAHNA METOA0M
ImmunoCAP’ K pecnmpaTopHbIM annepreHam ImmunoCAP® K pecnupatopHbim annepreHam <0,35 KE/n

5 noAnucaHHoe poauTenem/3akoHHbIM NpeacTasuTenem

MHPopmmpoBaHHOe f06POBO/IbHOE cornacue Ha ydacTve B

nccnefoBaHnn

Table 1 Inclusion/exclusion criteria for children to be recruited in the study group

No. p/n Inclusion criteria
1 boys and girls aged below 18 years

a verified diagnosis of atopic BA with sensitization to air-

2
borne allergens

3 the presence of complaints, anamnestic data, and clinical
symptoms presumably indicating sensitization to airborne
allergens as the causes of BA exacerbation

4 the presence specific IgE antibodies to respiratory allergens
in the serum using Immunocap® during screening

5 the parent/legal representative signed the informed

consent to participate in the study

Exception criteria
boys and girls under the age of 6 years

verified diagnosis of non-atopic BA

the presence of complaints, anamnestic data, and clinical
symptoms presumably indicating sensitization to combi-
nation of airborne allergens and non-respiratory antigens
(contact allergens, food allergens) as the causes of BA exac-
erbation

the presence specific IgE antibodies to respiratory allergens
<0.35 kU/l in the serum using Immunocap® during screening
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Tabauya 2 /luzaliH uccnedosaHus

dtan Bbi6opka

| 121 naumeHT ¢ guarHo-
30m BA ot 6 net go 17
net 11 mecsues 29 gHen

Il 114 nauyeHTOB C Ana-
rHO30Mm aTonuyeckasa bA
C ceHcnbunmnsaumen K
pecnmMpaTopHbIM annep-
reHam ot 6 net go 17 net
11 mecaues

Table 2 Research design

Phase Sample
| 121 patients with BA
diagnosis aged 6 years to
17 years 11 months 29
days

I 114 patients with a
diagnosis of atopic BA
with sensitization to
airborne allergens from 6
years to 17 years old 11
months

HecmoTpa Ha T, uTo Ha CeFO,D‘HﬂLIJHVII‘;I AOeHb OI'Iy6l1MKOBaH0 MHO-

3apauun

1. NposecTtv 0T60P NaLMEHTOB ANA YYaCTMA B
NCCNefoBaHUN B COOTBETCTBUM C KPUTEPUAMM
BK/IOYEHMSA/NCKAOYEHUA

2. OueHWTb *Kanobbl, aHAMHECTUYECKME AaHHbIe
(Hannume conyTcTByHOLWEN NATONOMMK, OLLEHKA
OTATOLEHHOCTM HAC/NEACTBEHHOCTM MO aniepruye-
CKMM 3a60/1eBaHUAM, BbIABNEHNE NPUYNHHO-3HA-
YUMbIX aNNEPTEHOB), KNMHUYECKME CUMNTOMbI
3ab0/1eBaHMA, YKa3blBalOLWME NPELNON0KUTENBHO
Ha Ha/MYMe CEHCMBUAN3ALUMN K PECTIUPATOPHLIM
annepreHam

3. MpoBECTU CKPUHUHTOBOE aNNeproTecTMpoBaHme
C NPMMEHEHNEeM CMEeCK PeCrMPaTOPHBbIX annep-
reHOB C LieNblo BbiABAeHMA cneunduueckux Igk 8
CbIBOPOTKE KPOBM

1. MpoBecTu annepreH-KOMMNOHEHTHOE TECTUPOBA-
HUe c onpeaeneHnem cneunduyeckux Igk Kk mone-
Ky/lamM PecnumpaTopHbIX a/I/IePreHOB B CbIBOPOTKE
KpoBM

2. OueHUTb CNEeKTP Npoduaa ceHcnbunmsaumm K
pecnupaTopHbIM alJiepreHam y AeTei ¢ atonuye-
cKoit BA

Methods
1. Selection of patients to participate in the study
in accordance with the inclusion/exclusion criteria
2. Evaluation of complaints, anamnestic data (the
presence of concomitant pathology, burdened
heredity in allergic diseases, the detection of caus-
ative allergens), and the clinical symptoms of the
disease, indicating the presence of sensitization to
airborne allergens
3. Screening allergen testing using a mixture of
airborne allergens in order to detect specific IgE in
blood serum

1. Allergen-component testing with the determi-
nation of specific IgE to the molecules of airborne
allergens in blood serum

2. Evaluation of the profile of sensitization to air-
borne allergens in children with atopic BA

Martepuanbl gna
peanusauumm stana
1. BbIKONMpOBKa AaHHbIX MeaAUNLNH-
CKOW JOKYMEHTauun

2. becepa c pogutenamm

3. MpOoTOKONbI aNNeProsiorMyeckoro ob-
cnefoBaHUA (AaHHbIE CKPUHUHIOBOTO
anneproTecTMpPoBaHMA C NPUMEHEHU-
€M CMEeCH PecnmpaTopHbIX afepreHos
C LeNbio BbiABAEHUA Cneunduyecknx
IgE B CbIBOPOTKE KpPOBM)

MpoToKO/IbI aN1epPronornyeckoro ob-
cnepoBaHusA (AaHHbIe anneproTecTu-
poBaHMA C onpegeneHnem cneyupuye-
CKux IgE K moneKkynam pecnmpaTopHbIX
aNNepreHoB B CbIBOPOTKE KPOBMU)

Materials
1. Extracting data from medical docu-
mentation
2. Questioning the parents

3. Protocols of allergological exam-
ination (data from screening allergen
testing using a mixture of airborne
allergens in order to detect specific IgE
in blood serum)

Protocols of an allergological exam-
ination (allergen tests data with the
determination of specific IgE to the
molecules of airborne allergens in
blood serum)

Data on patients collected during the study were entered

KECTBO PaboT, XapaKTepU3yIoLLMX BKNAZ TEX WU UHbIX afNepreHos B
pa3suTMe BA, B HacTosllee Bpems MPOLOMKAETCA AMArHOCTUYECKUI
MOUCK U U3y4YeHME MPUYMHHO-3HAUMMBbIX annepreHos no IgE-cBsaH-
HOMY MexaHu3my. B CBOEM McciefoBaHUM Mbl UCMO/L30BA/IN TOBKO
OrPaHUYEHHbIV CNEKTP anNepreHoB U HEKOTOPbIE BO3MOKHbIE MX MeXa-
HU3MbI. BbIBOP UCTUHHOTO TpUrTepa (annepreHa) B Hawwem cnyyae 6bin
OnpeAenéH, UCXOAA M3 LaHHbIX O PACMPOCTPAHEHHOCTU CeHCMBUM3a-
LMK TEM WX LPYTVM aNNIepreHOM B Hallem pervoHe, v 6asuposancs
Ha OCHOBE MHAMBUMAYANbHOTO NOAXO0AA K MaupeHTamM C YY4ETOM Kau-
HUKO-aHaMHECTUYECKMX AaHHbIX: BbIACHEHWA XapaKTepa CMMMTOMOB
(a3poannepreHbl; CE30HHbIE UM HOCALLIME KPYITIOTOAMYHDIN XapaKTep).
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into the created database in the Microsoft Office Excel software
with further statistical processing. The analysis of the obtained
data was carried out using descriptive statistics with the presen-
tation of quality indicators in the form of shares.

RESULTS AND DISCUSSION

A statistical analysis of the data on 114 BA patients aged
6 to 17 years of 11 months, included in the study, showed that
among the examined children there were 64 boys (56%), and 50
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OueHKa MoOKasaTeneil  aNneproTecTMPoBaHUA  METOAOM
ImmunoCap® 250 ocHOBaHa Ha YpPOBHE KOHLEHTPALUMWM aHTUTEN K
annepreny (KE/n), Kputepmem HanMumMa CEHCUBMAM3ALIMM CYMTaETCA
NoBbILLIEHWE NOKa3aTens KoHueHTpauuu >0,35 KE/n. Mpw BbisBeHUN
[ANarHOCTUYECKM 3HAUMMbIX TUTPOB aHTUTEN, cneumuduyeckmx IgE K
annepreHam, peKOMeHA0BaHO Pa3aeneHne NoAYYEHHbIX Pe3yNbTaToB
Ha KNaccbl CeHCMBMAM3ALMM B 3aBUCMMOCTM OT YPOBHA €ro KOHLEH-
Tpaumu: 0 Knacc (auarHoctTuyeckn-HesHaummblin) — 0,01-0,34 KE/n; |
Knacc (HU3Kui yposeHb ceHcmbunmsaumm) — 0,35-0,70 KE/A; Il Knacc
(ymepeHHbI yposeHb ceHcnbunmsaumm) — 0,70-3,50 KE/n; Il Knacc
(noBbllweHHbIN ypoBeHb ceHcubunmsaumun) — 3,50-17,5 KE/n; IV
Knacc (BbICOKMIA ypoBeHb ceHcmbunmnsaumm) — 17,5-50,0 KE/n; V Knacc
(oueHb BbICOKUI ypoBeHb ceHenbuamnsaumm) — 50,0-100 KE/a; VI knacc
(3KcTpemanbHO BbICOKMI ypoBeHb ceHcnbuamsaumm) >100 KE/n.

[aHHble 0 naumeHTax, NoNyYeHHble B XO4e MPOBOAMMOIO MC-
CNnefoBaHuA, 6biAM BHeceHbl B CGOPMMPOBaHHYIO 6asy AaHHbLIX B
nporpamme Microsoft Office Excel ¢ ganbHeliwweit ctaTucTUyeckom 06-
paboTKoM cxogHoM MHGOPMaLLMK. AHAIM3 NOMYYEHHbIX AAHHbIX NPO-
BEeAEH C NPUMEHEHNEM AECKPUNTUBHOW (ONMCaTENbHOM) CTAaTUCTUKM C
npeacTaBNeHMeM KadecTBeHHbIX NoKasaTenel B BUAE AoNei.

PE3YNILTATbI U UX OBCYXXOEHUE

CTaTUCTUYECKMIA aHANN3 XapaKTEPUCTUKM AaHHbIX 114 naumen-
ToB ¢ BbA B BO3pacrte ot 6 net go 17 net 11 mecAueB, BKNOYEHHbIX B
nccneaoBaHue, BbIsBUA, YTO cpeay obcnefsoBaHHbIX AeTel npeob-
naganu manbuvku — 64 pebéHka (56%), umcno aesoyek — 50 (44%);
CpefHUn BO3pacT MauMeHToB coctaBun 83,2 roga. KnuHWueckan
XapaKTepuUCTUKa TeyeHna BA nokasana, 4to no popme 1 nepuoay 3a-
6onesaHus y Bcex 114 nauvenTos (100%) sepudmumpoBaHa atonu-
yeckan bA, nepuog, 060CTpeHMsA; MO CTeNeHM TAKECTU 3aboneBaHNs:
CPEeAHETAKENOE NepcUcTUpytoLLee TeyeHUe Bblao ycTaHoBNEHO Y 93
aeteit (82%); Taxénoe nepcuctupytoulee TeueHve — y 21 pebéHka
(18%); No ypOBHIO KOHTPOAA: YAaCTUYHO KOHTPOAMPYEMOE TeYeHUe OT-
MeyeHo y 95 nauueHToB (83%), HEKOHTpoAMpyemoe TeueHue —y 19
naumeHTos (17%).

Mpyv oUEHKE AaHHbIX BHIKOMMPOBKM U3 MEAULIMHCKON AOKYMEH-
Tauum; NpoBeAEHHOMO YCTHOMO ONPOCA POAUTENEN U AeTel MO BOMpPO-
CaM HaNMuMA KAMHUYECKUX CUMMTOMOB aTonmnyeckoi BA, Bo3pacTta mx
MaHWUdeCcTauMm 1 NOCTaHOBKM [MarHO3a; OLUEHKE aHAMHECTUYeCKMX
[aHHbIX (Hanuve NPOABAEHMI aToNuK B aHaMHE3e W/UAW OTATOLLEH-
HOCTM MO annepruyeckMm 3aboneBaHuAaM, Hanune NPesnonaraembix
MPUUYMHHO-3HAYMMbIX HAKTOPOB, YKA3bIBAOLLMX HA CEHCMBUAM3ALMIO K
pecnMpaTopHbIM annepreHam, Kak NprynHbl 060cTpeHus BA), a Takke
NPOBEAEHMA KNMHWUYECKOTO OCMOTPA NaLMEHTOB, 6bl10 BbIBNEHO, YTO
cpenHuid Bo3pacT AebioTa KAMHUYECKUX CUMMTOMOB BpOHX006CTPYK-
LUMU Yy OeTelt ¢ TAKENbIM TeyeHnem 3abonesaHus coctasun 2,5+1,2
rofa, CoO CpeaHeTAKENbIM TedeHnem — 6onee 4 net. CornacHo nony-
YEHHbIM [AaHHbIM PaHHAS MaHMGECTAUMA KAMHWUYECKMX CMMNTOMOB
OPOHXOO6CTPYKTMBHOTO CMHAPOMA MNOBbILWAET PUCK GOPMMPOBAHMA
TAXENbIX dopm BA. CpeaHuit Bo3pacT paKTMUYECKOM NOCTaHOBKWU AWa-
rHo3a BA BKOYEHHbIX B UCCNEA0BAHME NALMEHTOB COCTaBUA 6 NET.

Y 89 naupeHToB (78%) 6bI10 BbIABAEHO Ha/NMYMUE OAHOTO WUAU
HECKONIbKMUX MPOABAEHWUI aTOMUK M COMYTCTBYIOLEH KOMOPOMAHOM
NaToNOTMU Ha NEePBOM FOAY KU3HW U B NEPUOAE PaHHEro AeTcTea B
aHamHese: y 36 aeteit (40%) BA codyeTanach € aToNMYECKUM AepmaTii-
Tom (AL); y 29 peteit (33%) — c annepruyeckum puHutom (AP) ny 24
netelt (27%) — c AL v AP. Y 73 peteit (64%) npu oLeHKe aHaMHeCTU-
UECKUX [aHHbIX bblNa BbisiB/IEHa OTATOLWEHHAA HACeACTBEHHOCTb NO
annepruyeckum 3abonesaHmam u bA — yalue onpeaensnacs no mate-
PUHCKOM NnHUK (46 feTelt, 63%); NpK 3TOM Yalle BCEro HacAeACTBEH-

girls (44%); The average age of patients was 8+3.2 years. All 114
patients (100%) had atopic BA in the period of exacerbation.
Regarding the severity of the disease. a moderate persistent
course was diagnosed in 93 children (82%); a severe persistent
course — in 21 children (18%); a partially controlled course was
observed in 95 patients (83%), an uncontrolled course — in 19
patients (17%).

Data from the case histories and discussions with parents
showed that the debut of the clinical symptoms of bronchial ob-
struction in children with the severe course of the disease was
2.5+1.2 years, with a moderate course — over 4 years. The ear-
ly clinical manifestations of bronchial obstruction syndrome in-
creased the risk of the development of severe forms of BA. The
average age when BA was diagnosed in patients included in this
study comprised 6 years.

Out of 89 patients (78%) with one or more manifestations
of atopy and the concomitant comorbid pathology diagnosed in
the 1st year of life or during the period of early childhood, in 36
children (40%) BA was combined with atopic dermatitis (AD); in
29 children (33%) — with allergic rhinitis (AR) and in 24 children
(27%) — with AD and AR. Burdened heredity in allergic diseases
and BA was revealed in 73 children (64%), more often in the ma-
ternal line (46 children, 63%). Most often burdened heredity was
in BA (21 children, 46%).

When assessing the ecological micro-environment of pa-
tients, it was found out that all 114 children (100%) were regular-
ly exposed to airborne allergens. Thus, 92 children (80.7%) were
exposed to house allergens, such as soft toys in the child’s room,
upholstered furniture, carpets, feather pillows, etc.; 101 children
(88.6%) could not exclude regular contact with pets, including 57
children (50.0%) staying with pets in their houses, among which
29 children (25.4%) were having cats, and 13 children (11.4%)
stayed with several pets, which, in turn, increased the risks of
sensitization to epidermal allergens. The risks of the formation of
fungal sensitization were detected in 46 children (40.3%), which
was associated with the presence of dampness and mold in the
house where the child stayed.

The assessment of the environmental triggers revealed that
93 children (81.6%) lived in adverse climate, geographical, and
environmental conditions due to the proximity of large industrial
enterprises and highways, which, in turn, contributed to air pol-
lution with dust, soot, nitrogen dioxide (NO,), exhaust gases of
road transport and, thereby, played a significant role in pathogen-
esis in children’s pathology. Regular contact with tobacco smoke
was found in 87 children (76.3%), which, in turn, also negatively
influenced the course of BA due to a large content of chemicals
in the smoke (polycyclic carbohydrates, nitrogen oxide, ammonia,
etc.), which exert a direct toxic and irritating effect on the mucous
membrane of the respiratory tract of BA patients.

During the clinical examination of the children, all of them
at the time of hospitalization had manifestations of bronchial ob-
struction: 89 children (78.1%) complained of dry paroxysmal and
unproductive cough at rest and/or intensifying after physical ex-
ertion; 73 patients (64.0%) noted difficulty breathing with a pre-
dominant difficulty exhaling; 56 children (49.1%) complained of
wheezing.

Considering that the key pathogenetic mechanism of the
atopic BA is an IgE-mediated reaction, all children included in the
study, at the I and Il phases underwent testing for specific IgE.
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HOCTb bblna oTaroweHa no bA (21 pebéHok, 46%). Y Bcex 114 naumeH-
108 (100%) MMENNUCb KIMHUYECKME NPOABAEHNUA BPOHX00BCTPYKLMM 1
rMNeppeakTMBHOCTY AbIXaTeNbHbIX NyTeN.

Mpu OUEHKE 3KOMOrMYECKOTO MMUKPOOKPYKEHUA MaLMEHTOB
6b1710 ycTaHOB/EHO, uTo BCe 114 peteir (100%) perynsipHo noasep-
raJmcb BO3AEUCTBUIO PecnMpaTopHbix annepreHos. Tak, y 80,7% (92)
[eTell 0TMEYanCb PUCKM GOPMMPOBAHMA CEHCUbUAM3aLMK K BbiTo-
BbIM asi1epreHam, 4to Bbiio CBA3AHO C HAMYMEM B KOMHaTe pebéH-
Ka MATKUX UrpyLLEeK, MArKoM mebenu, KOBPOB, NePbEBLIX NOAYLLIEK U
ap.; y 88,6% (101) peteid He UCKNIOYANCA PETYNAPHBIA KOHTAKT C A0-
MaLLHUMM KMUBOTHbIMK, B TOM uncie y 50,0% (57) aeteit nomaluHue
YKMBOTHbIE NPOXMBAAW BMECTe C HUMK: Y 25,4% (29) peTelt — KOLIKY,
ay 11,4% (13) peTeii 66110 HECKONBKO LOMALLIHUX KUBOTHbIX. PUCKK
dopMMpoBaHNA TPMOKOBOM CEHCMbUAM3aLMKM Bbinv BbiABNEHbI Y
40,3% (46) peteit, yTo 6bINO CBA3AHO C HAIMYMEM CbIPOCTU U NNECEHU
B KBapTMpE, rae Npoxuean pebEHoK.

OUueHKa TPUITepHbIX U MHAYKTOPHbIX (aKTOPOB OKpYKatoLLei
cpeabl BbiABUAA, YTO 81,6% (93) neTeit NpoxkuBanu B HebnaronpuaT-
HbIX KIMMATO-Teorpaduyeckunx 1 sKONOrMUECKUX YCI0BUAX, 0BYCI0B-
NeHHbIX BAU3KMM PacnonoKeHMeM KpynHbIX MPOMbILLAEHHbIX Npes-
NPWATWI, aBTOMarucTpanei, 4to, B CBOI o4vepesb, cnocobCcTBOBaNO
3arpAsHeHno aTMOCPepHOro BO3ayXa Mblblo, CaeW, AMOKCUAOM
a3ota (NO,), BbIXNONHbIMK ra3amy aBTOMOBW/IBHOTO TPaHCNOpPTa W,
TeM CaMbIM, UrPao 3HaUYUTENbHYIO PoNb B NaToreHese bA y aeteit. Y
76,3% (87) neTeit B aHaMHe3e OTMeYasca PerynapHbIiA KOHTaKT C Ta-
6auHbIM AbIMOM, KOTOPbIN TOXE, B CBOD O4EPEeAb, HEraTUBHO B/IUAN
Ha TeyeHWe BA 3a cuér 6osblIOro comepKaHus B cebe BellecTs (no-
JIMLLMKIMYECKMX YINEBOA0B, OKMCK a30Ta, aMMMUaKa U Ap.), KoTopble
OKa3blBaOT NPAMOE TOKCUYECKOE U pasapaatoLLee feicTBMe Ha Cn-
3UCTYI0 060/104KY AbIXaTeNbHbIX MyTei NaumMeHTos ¢ BA.

B xoae npoBeAeHUs KAMHWYECKOr0 OCMOTpa [eTeil YCTaHOB-
JIeHO, YTO BCE OHM HAa MOMEHT roCnUTaNn3aLMn UMeNN NPOABAEHHUA
6poHx006CTpyKUMM: 78,1% (89) aeTelt npeabaBAAAM Kanobbl Ha Cy-
X0 NPUCTYNO06pPasHbIA U MaNONPOAYKTUBHBIN Kallenb B nokoe u/
WM yCUNuBatoLWmiica nocae dpusmnyeckoi Harpysku; 64,0% (73) peteit
OTMeYanu 3aTPyaHEHHOE ApIxaHWe C NPenMyLLeCTBEHHbIM Hapylle-
HUem Bblaoxa; 49,1% (56) aeteit UMenn Kanobbl Ha OLLyLLEHUE «CBU-
CTALLETO» AbIXaHUA.

YunTbIBas, UTO KNKOUYEBbIM MNATOFEHETUYECKUM MeXaHU3MOM
atonuyeckoi BA asnsaetca IgE-onocpepoBaHHan peakums, Bcem Aae-
TAM, BK/IOYEHHBIM B UCCNefoBaHuMe, Ha | 1 |1 ero aTanax 6biia npose-
[leHa OLeHKa noKasatens cneupdunyeckoro IgE.

Pe3ynbTaTbl CKPUHWMHIOBOTO aNNEProTecTMpoBaHUA Ha | aTane
no BbIABNEHMIO TUTPa cneuudmyeckmx IgE nokasanu Hannume pas-
JMYHOTO YPOBHA ceHcnbunmsauun. Tak, TonbKko y 10,5% (12) petei
6b1n BbIABNEH | KNacc ceHcnbunmsaumm (camblii HU3KKUIA ypoBseHb); Il
KNacc ceHcnbunmnsaumm (ymepeHHblii ypoBeHb) bbin y 23,7% (27) pe-
Tew; Il Knacc ceHenbum3saumm (NoBbILLEHHbIN YPOBEHb) OBHAPYKEH Y
35,1% (40) aeteit; IV kKnacc (BbICOKMIA ypOBEHb CEHCUBUAM3ALLMM) BbiN
y 17,5% (20) peteid, u camble BbicOKMe nokasatenu — V u VI Knaccel
(04eHb BbICOKMIA M IKCTPEMA/IbHO BbICOKMIA YPOBHM) — BblAW onpese-
neHbly 3,5% (4) ny 9,6% (11) peTelt COOTBETCTBEHHO.

Mpun oueHKe nonyyeHHbIX AaHHbIX Il 3Tana uccnefoBaHUA Mo-
NIeKYNAPHOrO aNNeproTecTMpoBaHWA ¢ onpeaeneHnemM TUTpa crneum-
¢drueckmx IgE B cbiBOPOTKE KPoBM 6bI10 BbIABAEHO, YTO Y 71,1% (81)
MaLMEHTOB OTMEYanacb NOMBANEHTHAA CEHCUOMAM3ALMA K ABYM W
6onee pecnupaTopHbIM ansnepreHam, Toraa Kak y 28,9% (33) naum-
€HTOB — TO/IbKO K OAHOMY annepreHy. MaumeHTbl ¢ TAXKENbIM Nepcu-
CTUPYIOLWMM TeyeHnem 3abonesaHus coctasuam 18,4% (21) ot Bcex
UCCNEf0BaHHbIX AETell U UMEN WCK/IIOUUTENIbHO MOAMBANEHTHYIO
ceHcubunmsaumio.
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The results of the screening test for serum specific IgE in the
1%t phase of the study showed different level sensibilization. Only
12 children (10.5%) showed Class | sensibilization (the lowest
level); 27 children (23.7%) — Class |l (moderate level); 40 children
(35.1%) — Class Ill (increased level) of sensitization, 20 children
(17.5%) — Class IV (high level); 4 children (3.5%) — Class V (very
high level), and 11 children (9.6%) — Class VI (extremely high lev-
el).

Molecular allergen testing with the determination of specif-
ic IgE level in the 2" phase of the study showed that 81 patients
(71.1%) had polyvalent sensitization to two or more allergen,
while 33 patients (28.9%) had sensitization to one allergen; 21
patients (18.4%) with a severe persistent course of the disease
showed exclusively polyvalent sensitization.

Among children with identified sensitization 80 patients
(70.2%), revealed sensitization to the pollen allergens, such as
timothy (g6), birch (t3), and wormwood (w6). These allergens
dominated in children with Class Il and V sensitization. Assess-
ment of the specific IgE in blood serum showed that among pol-
len allergens, the sensitization to the birch (t3) was found in 56
children (49.1%) with polyvalent sensitization and 13 children
(11.4%) with a monovalent sensitization, in all children with Class
V sensitization high level of sensitization to the birch (t3).

Sensitization to the timothy (g6) was observed in 29 chil-
dren (31.6%) with polyvalent sensitization and in 9 children
(7.9%) with monovalent sensitization. This type of sensitization
was predominant in children with Class IV sensibilization. Sensi-
tization to wormwood (w6) was observed in 20 children (17.5%)
with polyvalent sensitization and in 5 children (4.3%) with mon-
ovalent one. This allergen was more common for Class Il sensiti-
zation. Sensitization to house dust mite (d1) was detected in 23
children (20.2%) with polysensitization and in one child (0.9%)
with a monosensitization; among this group of patients Class Il
sensitization was predominant. Sensitization to epidermal aller-
gens, such as cat (el), and dog (e5) dandruff, was detected in
24 children (21%) with polysensitization and in 5 children (4.3%)
with monosensitization. This allergen was more commonly found
children with Class VI sensitization level.

CONCLUSION

In most patients under investigation, BA was accompanied
by concomitant atopy, and burdened heredity in allergic diseas-
es which was combined with the effects of allergens and adverse
environmental triggers and ecological microenvironment. This
observation, in turn, confirms the heterogeneity and multifactori-
ality of the pathology and corresponds to the criteria of the atop-
ic phenotype according to international and national regulatory
documents for the management of BA patients.

Assessment of ecological microenvironment of patients
with atopic BA revealed that all children were regularly exposed
to aeroallergens, which contributed to the development of sensi-
tization and influenced the course and outcomes of the disease.

Most often, in children with atopic BA, sensitization was de-
termined to birch (Betula verrucosa) (t3). The predominance of
an extremely high value of sensitization indicator — VI class was
detected in children sensitized to cat allergens (el).

Thus, modern diagnostic facilities in searches and identifica-
tion of sensitization in children with atopic BA allow to effective-
ly and timely determine significant endogenous and exogenous
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Cpeay peteiny 70,2% (80) aeTeit YaLLe BCero onpeaensnach CeH-
CMBUAN3ALMA K BXOAALLMM B NPOGUAb MblIbLEBbIX aNNEPreHOB, TakWX
Kak TMModeeBKa niyrosas (g6), bepésa (t3), nonbiHb (W6). [aHHble
annepreHbl npeobnaganu y aeteit co |l v V knaccamm ceHcnbunusa-
umn. OLeHKa MONEKYNSIPHOM XapaKTepucTUKK cneumnduyeckux Igk B
CbIBOPOTKE KPOBW NOKa3asa, YTo CPEAM MblIbLEBbIX a/l/IEPreHOB Yalle
BCEro onpeaensanach CeHcUbUNMUsaLms K annepreHy 6epésbl 6opoaas-
yaToii (t3), koTopas oTmeyanaco y 49,1% (56) feTeii ¢ NOAMBANEHTHOM
ceHcnbunumsaument ny 11,4% (13) peteit ¢ MOHOBaNEeHTHOM CeHCUOU-
nvsaumeit. Y peteit V Knacca (04eHb BbICOKOMO YPOBHsA) BO BCEX Cy-
yasix 6b11a BbIABNEHA BbICOKAA CEHCMBUAN3ALWMA K annepreHy 6epésbl
6opopasyatoii (t3).

CeHcnbunmsauma K Tumodeeske nyrosoi (g6) otmedanachb y
31,6% (29) peteit B CTPyKType noavBaneHTHoW u y 7,9% (9) aeteit
MOHOBANIEHTHOW CeHcMbunmMsaumn. [aHHbIM TMN annepreHa vaile
BbIABNAACA Yy AeTelt |V Knacca (BbICOKMI ypoBeHb). CeHecnbunmsauus
K NoNbIHN 0bblKHOBEHHOW (W6) oTmeuanack y 17,5% (20) aeteit ¢ no-
NMBaANEHTHON ceHcnbunmnsaumeii u y 4,4% (5) peteit ¢ MOHOBaNEHT-
HOM ceHcMbununsaumeit. IToT annepreH npeobnagan y aetet Il Knacca
(ymepeHHbI ypoBeHb) ceHcnbunmsaummu. CeHcbunmsaums K Kney
ZJomaluHel nbiau (d1) 6bina BoisneHa y 20,2% (23) petelt ¢ nonuea-
NeHTHoW M y 1 pebéHka (0,9%) c MOHOBANEHTHOM ceHcMbunmsaumen.
AnnepreH npeobnagan y geteit Il Knacca. CeHcnbunmMsauma K anu-
ZAepmanbHbiM annepreHam (Kolwka (el), cobaka (e5)) 6bina BbisBNeHa
TO/NBKO K annepreHy Kowwku y 21,0% (24) geTelt c NonMBaNeHTHOM CeH-
cubunusaupeii ny 4,3% (5) aeteit c MOHOBaNEHTHOW CEHCUBUAM3ALIM-
el. AnuaepmanbHbIi annepreH Kowku (el) valle BbifBNANCA y AeTei
VI Knacca ceHcubunmsaumu.

3AKNIOYEHUE

B xoae npoBeng&HHOro MccneaoBaHus ObiO BbIABAEHO, YTO Y
6onblLLel YacTv nauueHTos BA CONPoOBOXKAanach HaIMYMEM CONYTCTBY-
fOLLEli aToNWK, OTATOLLEHHOCTBIO HACIEACTBEHHOTO a/lleproaHamHesa
B COYETAHWUM C BO3AEMCTBUEM aNNEPrEHOB U HEBNATONPUATHBIX TPUT-
repHbIX M UHAYKTOPHBIX GaKTOPOB OKPYKatOLLLEN Cpesbl U IKoMornYe-
CKOTO MMKPOOKPY}KEHUA. 3TO, B CBOKO OYepesb, NOATBEPKAAET eé re-
TEPOreHHOCTb U My/NbTU(HAKTOPUANBbHOCTb; COOTBETCTBYET KPUTEPUAM
aTonuyeckoro GeHoTUNa NO JaHHBIM MEXAYHAPOAHbIX U HaLMOHaNb-
HbIX PErIaMEHTUPYIOLLMX SOKYMEHTOB MO BeAEHUIO NaLmeHToB ¢ BA.

OLEeHKa 3KO/I0TMYECKOTO MUKPOOKPYKEHWA NALLMEHTOB C aTonu-
yeckoi BA BbIfiIBUAA, YTO BCe AETU PErYAAPHO NOABEPraavCh BO3aen-
CTBUIO PECTIMPATOPHBIX aNNEPTEHOB ObITOBOMO U KMBOTHOTO MPOWC-
XO¥AEHUS, YTO CNOCOBCTBOBANO PA3BUTUIO CEHCUBUNZALIUM K HUM U
B/VANO HA TEYEHWE U UCXOAbI 3a60N1eBaHNA.

Hanbonee uacto y aeteit npu atonuuyeckort BA onpegensnacb
ceHcnbunusauma K bepése bopoaasyatoit (Betula verrucosa) (t3). Tak-
e npeobnafaHne 3KCTPEMasIbHO BbICOKOTO MOKa3aTeNs TUTpa ypoBHA
CEHCMbUNM3aLLMM BbIO BbIBNEHO Y AETEN K annepreHam KoLku (el).

Takum 06pa3om, COBpeMeHHbIe AMArHOCTUYECKME BO3MOMKHO-
CTW MO MOUCKY U MAEHTUOMKALMM CEHCUBUAM3ALLMM Y eTel C aTonu-
yeckoit BA nossonAT 3QHEKTUBHO U CBOEBPEMEHHO ONpeaensTb y
Ka¥KZO0ro NauyeHTa NPUYMHHO-3HaYMMble SHAOTEHHbIE U 3K30TeHHble
baKTOpbl, OCHOBbIBAACH HA anobax, aHAMHECTUYECKMX U KNUHUYe-
CKUX [aHHbIX 3aboneBaHNUA U NopobpaTb PaLMOHANbHYIO U MaKcK-
ManbHO anddepeHLMpoBaHHY0 GapMaKoTEPANMIO C BO3MOXKHOCTBIO
NPOrHO3VPOBaHWUA OTBETA, AMHAMMKM TEYEHWSA; ONTUMMU3ALMN AMa-
FHOCTUKM; Cnoco608 NPOOUNAKTUKM 1 peabunmtaumu.

causal factors for each patient, based on complaints, anamnestic
and clinical data and choose rational and differentiated pharma-
cotherapy with the possibility of predicting response and course;
optimization of diagnostics, prevention, and rehabilitation of the
patients.
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