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3ddeKTUBHOCTD M NpeaUKTOPbI BbICTPOro oTBeTa
Ha Tepanuio OMaau3yMaboM y NaLMeHTOB C Ce30HHbIM
annepruyecKMM pUHUTOM: KOroOpTHOe HabnioaeHue

[.C. ®omuna’, 0.A. Myxuna2, E.H. bobpukosa?, M.C. JlebenxunaZ, A.A. YepHosZ, M.A. JlbiceHKo?

! MepBblit MOCKOBCKMI rOCYAaPCTBEHHBIN MeANLMHCKUA YHrBepcuTeT uMeHn .M. CeueHoBa (CeueHoBCKuit YHuBepcuTer),
Mockga, Poccuiickas Depepaums
2 [opopcKas KiMHMdecKas bonbHuua N© 52, Mocksa, Poccuiickas Qepnepatms

AHHOTALUNA

06ocHosaHue. [locTynHocTb aHTW-IgE-Tepanum annepruyeckoro puHuTa akTyanusvpoBana HeobxoauMocTb pa3paboTku pa-
LIMOHANbHbIX BApUaHTOB MPUMEHEHNS 3TOT0 [LOPOroCTOALLEr0 JIEYEHUS C YYETOM NpeAUKTOPOB BLICTPOro oTBeTa Ha bronoru-
YECKYH Tepanuio M TaKTUKU MHULMALMK Tepaniy.

Lleny — v3yuntb 3QhEKTMBHOCTb WU NPeAMKTOPbI ObICTPOro OTBETA Ha Tepanuio OManu3yMaboM Y MaUMEHTOB C CE30HHBIM
annepruyeckuM puHUTOM B YCII0BUSX PeasibHOM KIIMHUYECKON NPaKTUKK.

Mamepuanel u Memodel. B nccnepoBaHme BKKYaNM NaLMEHTOB CO CPEAHETAHENBIM UMW TAXKENBIM CE30HHBIM annepruyec-
KUM PUHWTOM NpW HEeAO0CTaToOYHON IDHEKTUBHOCTU TPAAMLIMOHHOTO NEYEHUs AAMTENbHOCTBIO He MeHee 3 Mec B npefblay-
LUMIA Ce30H LiBETEHWS UM NpU OTCYTCTBUM 3 deKTa 0T MPOBOAMMOIA Tepanum B HAcTosLLEM Ce30He. PelueHne 0 HasHayeHuK
oManusymaba npuHUManoch BpadyebHON KOMUCCHEN HA OCHOBAHMM OLEHKW CMMMTOMOB MO BM3YaNlbHOM aHanoroBoM LUKane
(BALL) 3a npeabloyLLmid UK HAacTOALLMIA ce30H. [lo3a M KpaTHOCTb BBeeHUs oManu3yMaba (1 pas B 2 unu 4 Hepn) onpeaens-
JUCb NO TabIMYHBIM 3HAYEHMSIM COTNIACHO MHCTPYKLMM MO NPUMEHEHMIO npenapara. MauveHTbl AMHaMUYecKu Habnopanmch
B TeyeHue 2 Mec. Ha KOHTponbHbIX BU3MTaX (Yepe3 1 M 2 Mec) NPoOBOAMNAch OLEHKA KOHTPOSIS CUMMTOMOB aiiepriieckoro
puHuTa npu nomolm BALL v gononHuTenbHO Npu noMoLuy LKanbl 0bLweii oueHku cumntoMoB TNSS. Tepanus npusHaBanach
atbdekTmBHOM npu coxpaHeHun BALL <30 6annos unm cHkeHun =30 bannoB Yepe3s 4 1 8 Hep, 0T Hayana Tepanuu B 3aBUCK-
MOCTM OT Neproaa UHULMaLMK.

Pesynemamel. B nccnepoBanue BrodeHo 30 60nbHBIX CO CpefHelt MeaMaHoW LUTENbHOCTM aHaMHe3a anniepruyeckoro
puHuTa 14 net, ceHcubunusaumen K 2 u bonee rpynnam annepreHos (8 19 cnyyasx; 63,3%); bpoHxuanbHas actMa Bepudm-
umposaHa y 18 (60%) bonbHbIX. [lo aKTMBHBIX CUMMTOMOB aKTyaNbHOr0 CE30Ha LiBETEHWs OMann3yMab bbln MHULMMPOBaH
6 (20%) 60MbHLIM, U OCHOBHLIM OPUEHTUPOM CHYXW/ PETPOCMEKTUBHLIN aHaIU3 aKTUBHOCTM 3abofieBaHMsA B NpeabloyLLni
ce30H uBeTeHns y 24 (80%) naumeHTOB HENOCPEACTBEHHO MPW Pa3BUTUM APKUX KITMHUYECKWX NPOSIBNEHWNA, pedpaKTepHbIX
K NpeablayLumMM cTyneHsM Tepanuu. [losa oManusymaba — ot 150 Mr go 300 mr. Yepes 4 Hepd KOHTPO/b NPOSIBNEHUI an-
NepruyecKoro puHuTa bbin focturyT B 23 (77%) cnyyasx, a K 8-i Hen 100% naumeHTOB C annepruyeckuM puHUTOM Noj-
HOCTbH OTBETUNM Ha Tepanuto. TSXKECTb CUMNTOMOB anepruieckoro punuTa no wkanam BALL/TNSS cHuxanach y naumeHToB
K 4-#i Hep, Habnopenns B 2,7 v 4,7 pa3 cooTBeTCTBEHHO. [loNs NaLUMEHTOB C MeJJIEHHBIM OTBETOM K 4-I Hep, Tepanum cocTa-
Buna 23%. C fjocTmeHneM 3Toro UCX0Aa accoLMMUpOBaNM MHAEKC Macchl Tea (MeHbLue B Fpynne NauMeHToB C MeANeHHbIM
0TBETOM) M ANUTENIBHOCTb aHaMHe3a 6poHxManbHoi acTMbl (bonblue B 2,6 pasa B rpynmne ¢ MeaJfieHHbIM 0TBeTOM). Hexena-
TeNbHbIX SABEHWN He 3aperucTpupoBaHo.

3aknwoyeHue. TpuMeHeHne oManmayMaba y BONbHBIX CE30HHBIM afepPrMiyecKMM PUHUTOM MNpU HELOCTATO4HOW 3PdEKTMB-
HOCTW TPaAMLIMOHHON Tepanuu 3aboneBaHus NO3BONSET LOOUTLCS KOHTPONs 3aboneBaHus yxe Yepes & Hep, Tepanuu C ero
COXpaHeHWeM B nocrnepytolleM. BoiseneHbl NpeAnKTopbl BbICTPOro 0TBETA Ha Tepanuio oManu3ymMaboMm, yto Hambornee aK-
TyanbHO MPW KYpPCOBOM JIeYEHUN CE30HHBIX NposBieHnid. KnnHuueckoe 3HaueHue BbISIBNIEHHBIX 3aKOHOMepHOCTel Tpebyet
AOMOJHUTENBHOTO U3y4YeHUs Ha 6osiee MHOTOUMCIIEHHBIX KOFOpTaX, a TakKe pacLUMpeHUs CrIMCKa U3yvaeMblx GaKTopoB.

KnioueBble cnoBa: annepruyeckuin puHKUT; oManmsyMab; aHTu-IgE-Tepanus; bpoHxuanbHas acTMa.
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Efficacy and predictors of rapid response
to omalizumab therapy in patients
with seasonal allergic rhinitis: a cohort study

Daria S. Fomina', Olga A. Mukhina?, Elena N. Bobrikova?, Marina S. Lebedkina?,
Anton A. Chernov?, Mariana A. Lysenko?

1 The First Sechenov Moscow State Medical University, Moscow, Russian Federation
2 City Clinical Hospital No. 52, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The availability of anti-IgE therapy for allergic rhinitis has actualized the need to develop variants of this
treatment according to predictors of rapid response and techniques of treatment initiation.

AIM: To study the efficacy and predictors of response to omalizumab in patients with seasonal allergic rhinitis.

MATERIALS AND METHODS: Patients with moderate or severe seasonal allergic rhinitis in which traditional treatment for at
least 3 months was not effective in the previous pollen season or in the current season were included. The decision to prescribe
omalizumab was made based on the visual analog scale (VAS) in the previous or current season. The dosage and frequency of
administration (every 2 or 4 weeks) were determined according to the table of values provided in the instructions. The patients
were observed for 2 months. At follow-up visits (1 and 2 months later), allergic rhinitis symptom control was assessed using
VAS and total nasal symptoms score (TNSS). Therapy was considered effective when the VAS remained <30 or decreased
>30 after 4 and 8 weeks from the start of therapy, depending on the initiation period.

RESULTS: The study enrolled 30 patients with allergic rhinitis history of 14 years, sensitization to >2 groups of allergens in
19 (63.3%) cases and bronchial asthma in 18 (60%). Omalizumab was initiated before the pollen season in 6 (20%) patients
and during the season in 24 (80%) patients. After 4 weeks, allergic rhinitis manifestations were controlled in 23 (77%) patients,
and by week 8, 100% of the patients with allergic rhinitis had fully responded to therapy. By 4 weeks of follow-up, the severity
of allergic rhinitis symptoms on the VAS and TNSS scales decreased by 2.7 and 4.7 times, respectively. The proportion of
patients with a slow response by week 4 of therapy was 23%. Body mass index (lower in the “slow” response group) and
history of bronchial asthma (2.6 times longer in the “slow” responders) were associated with the achievement of this outcome.
No adverse events were recorded.

CONCLUSIONS: In patients with seasonal allergic rhinitis, omalizumab allows the control of disease manifestations after
4 weeks of therapy with its maintenance in the follow-up. Predictors of rapid response have been revealed; however, their
clinical significance requires further study.

Keywords: seasonal allergic rhinitis; omalizumab; anti-ige antibodies; bronchial asthma.
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OPUTHAJTBHBIE VICCTIE IOBAHNA

Ob0CHOBAHUE

Annepruyeckuii punut (AP) — IgE-onocpenoBaHHoe
BOCnanuTenbHoe 3aboneBaHne BEPXHUX AbIXaTesbHbIX My-
Tel. BctpeyaeMoctb AP Kak Hambonee pacnpocTpaHéHHo-
ro annepruyeckoro 3abonesanus Bapbupyet ot 10 fo 25%
Bo BCEM Mupe v ot 17 oo 28,5% cpenu B3pocnoro Hacene-
Hus B eBponenckux nonynaumsax [1]. B Poccuitckoit Qepe-
pauuu AP peructpupyetcs B cpenHeM y 10-24% naumeHTos,
MpY 3TOM [aHHbIV NOKa3aTeNlb UMEET TEHAEHLMIO K pocTy [2].
Mo paHHbIM obpawaemoctn, AP umeetcs y 0,1-0,4% Ha-
CeneHns; Mo JaHHbIM 3NWUAEMUOTIOTMYECKUX UCCNe0BaHUA,
nokasartenb gocturaet 7-12% [3]. HeratusHoe BnnsHue AP
Ha TaKWe acrneKTbl XW3HKM, KaK pabotocnocobHocTb, ycne-
BAEMOCTb, a TAKIKe Ha pa3BuTHeE MCUXOIOrMYECKUX Npobnem
B HacTosiLLee BPeMs HeL0OLEHUBAETCS, B TOM Yuc/e [oCTo-
BEPHO HEM3BECTHO BiUsHME AP Ha 3KOHOMMYecKue 3aTparthl
B cthepe 3apaBooxpaHeHus. Kak npumep, MoxHO paccMmor-
peTb cutyaumio B CoeamHénHbIx Ltatax Amepukn B 1994 .,
Korza pacxofbl Ha neyenune AP coctasunu 1,2 Mipa fonnapos
CLLA [4]; B Kopee 3a 2007 r. obLime npsMble 3aTpaThl COCTa-
BUM 223,68 MIH J0NNapoB, a NoTepst NPOWU3BOAMTENBHOCTY
TpyZa oueHuBanack B 49,25 mnH ponnapos CLUA [3].

[yMaHu31poBaHHoe aHTU-IgE aHTUTeNno oManusymab B pe-
anbHOM KITMHUYECKOM NPaKTUKe NPOAEMOHCTPUPOBAJIO BbICO-
Kuih npodunb 6e3onacHocTh U 3D EKTUBHOCTM MPU JieYeHUH
T,-3aBUCcMMBbIX 3aboneBaHui: BpoHXWanbHoi acTMel [6], xpo-
HUYECKOW CMOHTaHHOW KPanuBHULbI [7] 1 XPOHMYECKOro Mno-
nvno3Horo puHocuHycuTa [8]. MokasaHo TakaKe, YTo oManu-
3yMab CHWKaeT KpaTHOCTb U MHTEHCUBHOCTb JI0KabHBIX [9],
a TaKXKe pUCK aHaUNAKTUYECKUX peakuuMin Npu annepreH-
cneuuduyeckoit uMMyHotepanuu [10]. N3yyeHne UMMyHHbIX
MexaHusmoB AP nokasano, 4to ummyHornobynuH E (IgE)
ABNSETCA KJIOYEBOW MOMEKYNOI B NaToreHe3e 3abonieBaHus,
YTO MPMBENO K BO3MOXHOCTM Ha3HauyeHus oManusymaba
B PYTUHHOW KJIMHUYECKOW NpaKTUKe Y AaHHOW rpynmbl nauu-
eHToB. CornacHo nocnegHMM KIIMHUYECKUM pPeKOMeHOALMAM
no AP Munzpgpasa Poccum (2020 r.) [2], oManu3ymab nokasaH
naumeHTam 12 net u cTapLue, Kak YeTBEpPTas CTyneHb Tepanuu
AP npu HepocTaTouHoi 3G HEKTMBHOCTM NPEALLECTBYIOLLEMD
NeYeHUs C MepBOHAYaNbHOW ANITENBHOCTBID NPUMEHEHMS
He MeHee 3 Mec [2, 9.

NMetowwmecs nybnmkaumu SEeMOHCTPUPYHOT MO3WUTUBHBIN
OMbIT NPUMEHEHUS OManu3yMaba Ans NleyeHus Kak Ce3oH-
HOro, Tak u KpyrnorogmyHoro AP. Tak, B pabote K. Hirano
u coaBT. [11] HasHa4yeHWe oMann3ymaba BO BpeMs MUKOBOMO
nepuoa NbiNeHUs AMNOHCKOTo Keapa No3BoaUI0 A0CTUYb No-
noxuTenbHoro pdexTa y 60MbLIMHCTBA NALMEHTOB B TEUEHME
HecKosbKuUX OHell. B MetaaHanu3e S. Tsabouri u coasT. [6]
MOKa3aHO CTaTUCTUYECKM 3HAUMMOE CHUMKEHME eXeHEBHO
OLIEHKY TAXKECTU Ha3asbHbIX CUMMTOMOB (95% [0BEpUTENbHBIN
untepsan, AW, ot -1,3 mo -0,31; p <0,0001) n ctatucTmyecku
3HauMMoe CHUXeHue B 06bEMe dapMakoTepanum (95% [N
ot -0,39 po -0,05; p=0,01) Ha doHe neyeHus oManusyMa-
6oM HekoHTponupyemoro AP. Mo pesynbTataM MeTaaHanu3a
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PoccuAcKmi annepronoriyecKmii xXypHan

C. Yu v coasr. [9] noka3aHo, 4To Mexay rpynnoii NauueHToB,
NosTyyaBLUMX OManu3yMab, 1 KOHTPOMbHOI rpynnoii He Bbino
CTaTUCTMYECKM 3HAYMMOMN PasHULbI MPU PErUCTpaLMM Hexe-
natenbHbIx sBnexuii (95% [N 0,916-1,150, p=0,655).

HoctynHocTb aHTM-IgE-Tepanuu AP B peanbHon Knu-
HUYECKOW NpaKTUKe aKTyanusupoBana HeobxoauMocTb
pa3paboTKM paLuoHanbHbIX BapUaHTOB NMPUMEHEHUS 3TOO
[0pOrocTosLLEro JleYeHUs C Y4ETOM MpeauKTopoB bbicTpo-
ro oTBeTa Ha BMonMorMyeckylo Tepanuio M TaKTUKM Hayana
neyeHus (40 MOSBNIEHMS CUMMTOMOB, OCHOBBIBAsCh Ha peT-
POCMEKTUBHOM OLIEHKE NpeabIAyLIMX CE30HOB, MM Ha MUKe
BbIPaXEHHOCTU CUMMTOMOB).

B naHHoi paboTe NpuBEAEH OMbIT NPUMEHEHNS OMANN3Y-
Maba B peanbHOI KIIMHUYECKON NPaKTUKE Y KOropThbl Nauu-
EHTOB C THKENBIM HEKOHTPOIMPYEMBIM MepcucTupyiowmum AP
C CE30HHBIMM MPOSBNIEHUAMM.

Llenb uccnepoBaHns — n3yuntb IQHEKTUBHOCTb M Npe-
OVKTOpbI BLICTPOro OTBETA Ha Tepanuio oManu3yMaboM y na-
LIMEHTOB C CE30HHBIMM MPosiBNeHNUAMM AP B yC0BUSX peasb-
HOM KJTMHWUYECKOI NPAKTUKM.

MATEPUAJIbI U METO/bI

Ilu3aiH uccnepoBaHus

HPOBE,D,EHO HabnopatensHoe OAHOLIeHTPOBOE TnpocC-
MeKTUBHOE Bbl60p0LIHOE HEeKOHTpo/IMpyeMoe KOroptHoe uc-
cnepoBaHue.

Kputepuu cootBetcTBMA

Kpumepuu ekrodeHus: Bo3pacT cTapiue 18 net; Hanuuve
CPeAHETAXKENOr0 UK TsKENOro ce3oHHoro AP cormacHo 3a-
KJIOYEHMIO anneproniora yyacTByHLIEro LeHTpa (Kputepuw
[MarHo3a u TAXecT! bonesHu pernameHTUpOBaHbl KIMHUYeC-
KUMKU pexoMeHJaumusamm [2]); Macca Tena M KOHLEHTpaums
obwero IgE B cbiBOpoTKe KpOBW COOTBETCTBYIOT TabiMUHBIM
3HayeHusM, HeobxooMMbIM ans nopbopa pexuMa [o3upo-
BaHWA COMTACHO WHCTPYKLMM M0 MeMULMHCKOMY NPUMEHEHUIO
oManusymaba [12]; ceHcubunmsaums K nbiibLe LepeBbeB
(onbxa, 6epésa, nelwmHa, ayb), noaTBEpPXAEHHAs 0OHapye-
HueM creumduyeckux IgE B cbIBOpOTKe KpoBW; HELOCTATOYHaS
3 heKTMBHOCTb NieYeHUs (@HTUrMCTaMUHHbIe npenapatsl |l no-
KOMeHWs, TONMYEeCKMe IIOKOKOPTUKOCTEPOMAbI, aHTUNEAKOTPU-
€HOBbIe Mpenaparbl) B NpeblAyLUMA Ce30H LIBETEHNS [LepeBbEB.

Kpumepuu Hegkso4eHuSs: 0CTpble U XPOHUYECKME UHDEK-
LM BePXHUX AblxaTeNbHblX nyTei B Teuenne 30 cyT Ao cKpu-
HWHra; BepeMeHHOCTb; NaKTaLus; ayTOMMMYHHbIe 3aboneBaHms.

YcnoBus npoeepeHnA

WccnepoBaHue npoBoaunock Ha base cnelmanu3npoBaH-
Horo pedepeHc-LieHTpa r. MocKabl.

"pOﬂ,OH)KMTeﬂbHOCTb uccienosaHuA

WccnenoBaHue BoinosiHeHo B nepuoa ¢ 1 Hosbpsa 2020 r.
no 1 wions 2021 r.
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OnucaHne MegMUMHCKOrO BMeLLaTeNlbCTBa

B nepvopg ckpuHutra ¢ 1 Hosbpa 2020 . no 31 maprta
2021 r. B uccnepoBaHue oTbupany nalmeHToB, KOTOPLIM Bbin
BbICTaB/IEH [AMArHo3 ajiepryeckoro puHUTa CpefHeTAKE-
JIOT0 U TAXENOT0 TeYEHUS COMNTAaCHO KPUTEPUAM, pernameH-
TMPOBaHHBIM B KIIMHUYECKUX pekoMeHpaumsx [2]. Ha paH-
HOM 3Tane PeTPOCMeKTUBHO NPOBOAMNACh OLEHKAa CTeneHu
KOHTpons cumntoMoB AP cornacHo BM3yanbHOW aHasoroBoiA
wkane (BALL) B cesoH ugeTeHus pepesbeB B 2020 r. [13].
Ha ocHoBaHWM COOTBETCTBUS KPUTEPUAIM BKITIOYEHUS MHOP-
Mauus 0 MauMeHTax BHOCWMAch B NIOKaNbHyl0 MH(opMaLy-
OHHyI0 6a3y MeMLMHCKOIO yYpeaeHus, U B AanbHenLleM
MaLMeHTOB Bbi3blBanu A MHULMALMK Tepanuu.

Mepuon MHMUMaUMK Tepanuu oManu3ymaboM anuncs
¢ 1 despans no 31 mapta 2021 r. Ha atane nepBoi MHbEK-
UMM npenapaTa NpoBOAMNACH OLEHKA CTEMEHW BbIpaXeH-
HOCTM cMMNTOMOB AP B TeKyLLMI A MOMEHT C UCMOMIb30BaHNEM
BALU v wkanbl TNSS (Total Nasal Symptom Score) [14].
Cpeay BKMIOYEHHBIX B UCCNef0BaHKe nauueHToB bbiam Te,
KOMY NpuéM oManuaymaba bbiil MHULMMPOBaH A0 KIMHM-
UEeCKM aKTMBHOW CMMNTOMaTUKM ce3oHa uBeTenns 2021 r.
(n=6), n Te, KTO 0bpaTMNCA 33 MEAULMHCKOW MOMOLLbH
B pedepeHCHbIN LEeHTP B NepUoS Hayana cesoHa aKTUBHOM
nanuHaumu (n=24).

Ha MOMeHT MHMUMaLmm Tepanum y AaHHOW KOTopThbl NaLm-
€HTOB MPUCYTCTBOBA/IM aKTUBHbIE CUMMTOMbI Ce30HHOrO AP,
uto 06BACHSAET bonee BbICOKME MHULMANbBHBIE MOKA3aTeNn
no wkane BALLI n TNSS.

MauneHTbl AMHAMUYECKU OTCNEXMBANNUCL B TeYeHue
2 Mec mocne nepeon WHbeKuMM. Ha ABYX KOHTPOMbHBIX BU-
3uTax (yepe3 1 1 2 Mec nocne MHULMALMK Tepanuu) NpoBo-
Aunach OLEHKa KOHTPONA Haf cumntoMamu AP ¢ nomolubto
BALLI v TNSS. 3aBepLuatoLLnii BU3WUT NOCNEAHErD BKIIHOYEHHO-
ro B UCCNeAoBaHWe nauueHTa obin coBepliéH 1 uioHa 2021 r.

Peluenne o HasHaueHuu aHTM-IgE-Tepanum oManusyma-
bom (NOVARTIS PHARMA, AG, LLsenuapus) npuHMManoch
BpayebHO KoMuccuen, OeicTByloWlel Ha 0a3e KabuHeTa
Buonornyeckon Tepanuu pedepeHc-LeHTpa. [o3y u Kpat-
HOCTb BBefeHMs oManu3yMaba (1 pa3 B 2 unu 4 Hep) onpe-
LEeNAnM no TabnuyHbIM 3HAYEHWAM COMIACHO WMHCTPYKLMM
no npuMeHeHuto npenapara [12]. Npenapar BBogmnca Ha 6a3e
LHEBHOIO CTaLMOHapa OTLENEeHUs anieproiorm u UMMyHo-
NOTWM CPELHAM MEAULIMHCKUM NMepPCOHaNoM MOLKOXHO B 06-
NacTb HapYXHOM YacTu nnevya. XpaHeHue npenapata ocy-
LLLeCTBNIANOCH COMTIaCHO MHCTPYKLMM K npenaparty [12]. Mocne
WHbEKLMM Npenapata NauMeHTbl JUHaMUYecKu Habnoganucb
B TeueHue 2 u.

OCHOBHOM KCX0A, UcCneAoBaHuUsA

OueHKy 3 deKTMBHOCTM Tepanun oManu3yMaboM npoBo-
avim no 100 mm BALL, roe 0 — 3o otcytcTame, a 100 —
MaKCMManbHO BbIpaXKeHHbIe NPosBeHns 6onesHu.

KputepueM 3ddeKTMBHOCTM NPOBOAMMON Tepanuu
ANS NaUMEHTOB, BKIIOYEHHBIX B WUCCNE0BaHWe [0 Ce30Ha
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useteHus (ucxopHo BALL <30 6annoB), ABNANOCH coxpaHe-
Hue oueHKM no Lwkane BALL <30 6annos; oS NauMeHToB,
BKJ/IIOYEHHBIX B WUCCNE[OBaHWE Ha MOMEHT aKTUBHOM Na-
JIMHaUMK (MCXOLHas OUeHKa BblpaweHHocT AP no BALL
>30 6annoB) — CHWKeHWe Ha GOHe NPOBOAMMOIO NeYeHUs
oueHKku no wkane BALL Ha >30 bannos Ha BU3MTax 2 unm 3
(4epe3 4 wunu 8 Hep, COOTBETCTBEHHO).

Hauano cesoHa uBeTeHus ans Mockebl 1 MocKoBCKo
obnacTu onpegensnv No JaHHbLIM NblbLLEBOr0 MOHUTOPUH-
ra (https://allergotop.com). KonuyectBo 3€peH MblabLbl
6epésbl 10-50 n3/M?® onpefenanoch Kak KIMHUYECKM 3Ha-
ynmoe [15]. [laHHble MbinbLEeBOro MoHWUTOpUHra 3a 2021 r.
COOTBETCTBOBA/IM MHULMANBHBIM XapaKTepucTKam no BALL
n TNSS Ha MoMeHT obpalleHns B LEHTP B 3aBUCUMOCTU
OT AaTbl 06paLLleHns NaLMeHTa U Hayana aKTUBHOIO Ce30Ha
nanuHaumu.

JlononHuTeNbHbIE UCXOABI UCCNE0BAHUA

CKopocTb 0TBeTa Ha Tepanuio OLeHUBanach CreaylowmMm
obpasom:

e Me[JIEHHbIMU OTBETYMKAMM CUUTAUCH T€, KTO LOCTUran
KpuTepus 3pdeKTMBHOCTU Ha 8- Hep, (BU3NT 3);

o ObICTPbIMM OTBETYMKAMM CUMTATUCL Te, KTO AOCTUran
KpuTepus 3QHEKTUBHOCTU Ha 4-1 Hep, (BU3NT 2).
JIddekTnBHOCTb Tepanumn no onpocHuky TNSS [14]: aua-

Ma3oH BO3MOXHbIX 3HadyeHuih — 0-12 bannos, roe 0 —

OTCYTCTBWE CUMMTOMOB, 12 — MaKcuMManbHas BbIpaXKeHHOCTb

CUMNTOMOB 60€3HM.

Bpau-uccneposarensb oueHuBan 6esonacHoCTb NpoBOAK-
Mo# Tepanuu. [py BO3HUKHOBEHWM HeXeNaTeNbHbIX SIBNEHNN
MH(OPMaLMA 0 HUX OKHa bbina GUKCMpoBaTLCA B aMbyna-
TOPHOM KapTe MaLyeHTa 1 OKanbHOW MH(OpMaLMOHHON base
MELULMHCKOIO YYPEAEHMS.

JITnyecKasn JKCnepTnU3a

Bce yyacTHUKM nccnefoBaHus BblIM NPOUHGOPMUPOBaHEI
00 MccnenoBaHuM, NPUHUMaNK B HEM yyacTue A06poBoib-
HO W MoAnucanu MHOPMMPOBaAHHOE COrMacue Ha ydacTue
B MCCNeS0BaHMM.

CTraTUCTUYECKUMK aHanus

lpenBapuTenbHbIA pacyéT HeobxoaMMoOro pasMepa Bbl-
DopKyM He npoBoamncs.

Mpyn HeHopManbHOM pacnpefenieHnn BbIOOPKM UCMosb-
30Bau HenapaMeTpUYecKue MeToAbl OMMcaTeNbHOM CTaTuC-
TUKU: Me[MaHa, UHTEPKBApPTWIbHbIA pa3Max (interquartile
range, IQR). AHann3 AaHHbIX BBINMOMHEH C MCMOMIb30Ba-
HMEM MaKeTa cTatTUcTUyeckoW nporpammbl IBM SPSS
STATISTICS V-22. MNpu cpaBHEHUW KONMYECTBEHHbLIX Xa-
paKTepUCTUK ucnonb3oBaH U-TecT MaHHa-YuTHM, a Takxke
O0JHOCTOPOHHUIA AMCTIEPCMOHHBIN aHanu3 Kpackena—Yonnu-
ca, Npu CpaBHEHWUN KaYeCTBEHHbIX XapaKTePUCTUK — Kpu-
Tepuit X2 MupcoHa. Paznnuma cuMtanucb AOCTOBEPHLIMM
npu p <0,05.
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PE3YJIbTATbI

06beKTbl (y4aCTHUKM) UcCneaoBaHUs

B nccnenosanme BrtodeHbl 30 NaLMEHTOB C YHETOM Kpu-
TepueB COOTBETCTBUA. BONBLUMHCTBO NALMEHTOB, BKIIOYEHHBIX
B MCCNeaoBaHKe, ObiM MyXCKOTO Mona; Y NooBUHbI Nauu-
eHToB AnuTenbHocTb AP coctaBnana ot 7 o 20 net (tabn. 1).
Y 63,3% nauuenTtos c AP npucytcTBOBana noamceHcubmnmsa-
umst: y 43,4% BblsiBneHa ceHcmbunmsaums K 3 v bonee Buaam

Tom 19.Ne 4, 2022

PoccuAcKmi annepronoriyecKmii xXypHan

annepreHoB. Ha puc. 1 npefcTaBneHbl BapuaHTbl coyeTa-
HMS pasHbIX TMNOB ceHcubunusaumn. Y 2/3 BonbHbIX guar-
HocTMpoBaH TsxEnbin AP, y 60% — bpoHxmanbHas actMa
(nérkoit TAXKECTW B MOMOBUHE Cly4aeB). AnnepreHcneunu-
YecKasl MMMyHOTEpanus C HEAOCTAaTOYHbIM MOJIOXKMUTENbHBIM
3 heKTOM UK NpeXAEBPEMEHHO 3aBEPLLEHHAS B MPOLLIOM
Obina npoBeseHa Kax oMy TpeTbeMy NMaLMeHTy. Y NonoBuUHbI
nauueHToB (47%) paHee nposogumas Tepanus AP Bkoyana
>3 NeKapcTBeHHbIX npenapatos (cM. Tabn. 1).

Tabnuua 1. XapaKTepucTUKa NaLMEHTOB C CE30HHbIM anfiepruieckuM puHuToM (n=30), BKNKUYEHHBIX B UCCIIEN0BaHM1e

Table 1. Characteristics of patients with seasonal allergic rhinitis (7=30) included in the study

MNokasartenu 3HayeHue
Bospacr, net; Meguana (Q1-Q3) 30 (21-38)
Mon, Myx.; abe. (%) 21 (70)
WHaeKe Maccel Tena, Kr/m?; Mmeamnana (Q1-Q3) 23 (21-28)
[nutensHocTb AP, net; Meguana (Q1-Q3) 14 (7-20)
CeHcubunusaums, abe. (%):
o OblTOBaA 14 (47)
 3NuaepMarbHas 16 (53)
 rpubKoBas 6 (20)
e MblibLeBas 30 (100)
CeHcnbunmusaums K =2 annepreHam pasHbix rpynn, abe. (%) 19 (63,3%)
TaxkecTb AP; abe. (%):
o CPeLHEeTAXENbIN 10 (33)
o TAKENbIN 20 (67)
TskecTb cumntomoB AP B npowwnioM (2020 r.) cesoHe LeTeHns fepeBbeB (oueHKa no BALL), 6ann;
MepumaHa (Q1-Q3) 90 (70-90)
o BALL <30 6annos; a6bc. (%) 6 (20)
BpoHxnanbHas actMa; abe. (%) 18 (60)
* [UMTeNIbHOCTb aHaMHe3a, et 10 3,5-17)
TsxecTb 6poHxuanbHoi acTMbl (n=18); abe. (%):
o 1 (nérxas) 10 (56)
o 2 (cpepHeTsKéEnas) 3(16)
o 3 (TAENan) 5(28)
HacnencteeHHocTb*; abe. (%) 17 (57)
Tepanusi Ha MOMEHT CKpUHWHIa, abc. (%):
e QHTUrMCTaMMHHbIE Npenaparbl 25 (83)
o TOMWUYECKME FIOKOKOPTUKOMADI 24 (80)
e QHTWUNENKOTPUEHOBbIE Npenaparbl 15 (50)
o ajnepreHcneumuyeckas MMMyHoTepanus 11(37)
MHuumaums Tepanum oManusyMabom, abe. (%):
e B Hayane aKTMBHOM (asbl LBETEHMA 24 (80)
e 10 Hayasna ce3oHa LiBeTeHus 6 (20)
lMepuoamnyHocTb BBeLEeHMS oManu3yMaba, abe. (%):
o 1pa3B2Hen 20 (67)
o 1pa3BiHen 10 (33)

lpumeyaHue. * Atonuyeckoe 3abosneBaHue y pOLCTBEHHUKOB NepPBOM CTeneHn poacTBa. AP — annepruyeckuii punuT; BALL — BusyanbHas

aHanorosas LKana (oueHKa Tsxectu cumntomoB AP ana 2020 r.).

Note: * Atopic disease in first-degree relatives. AP — allergic rhinitis; BALL — a visual analogue scale (assessment of the severity of

AR symptoms for 2020).
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M1/3, 13,0%

M/B/3/T, 13,0% [

Puc. 1. BapuaHTbl coueTaHus TUMOB CEHCMBMAM3ALMM Y MaLmeH-
TOB C CE30HHBIM anNepriyeckuM pUHMTOM, NoMydyaBLUNX aHTU-IgE-
Tepanuio oManu3yMaboMm.

lpumeyarnue. 6 — 6biToBas ceHcubunmsaumsa; 3 — anuaep-
MafbHas ceHcubunmsaums; I — rpubkoBas CeHcMOUnMU3aLums;
[l — nbinbLEBas ceHcUbUnM3aLms.

Fig. 1. Variants of the combination of types of sensitization in
patients with seasonal allergic rhinitis who received anti-IgE
therapy with omalizumab.

Note: b — household sensitization; 3 — epidermal sensitization;
I — fungal sensitization; [1 — pollen sensitization.

OcHoBHble pe3ynbTathbl uccnepoBaHuUA

Yepes 4 Hep OT Hauana Tepanuu Bce naupueHTbl (n=30)
ABNANNUCH OTBETYMKAMU HaA Tepanuio oManu3ymabom.

Tskectb cumntomoB AP no wkane BALU poctoBep-
Ho (p <0,001) cHu3unack B 2,7 pasa K 4-11 Hef HabmnoaeHus
[60 (40-80) npotus 22,5 (10-32,5) bannos] v B 4 pasa Kk 8- Hep,
Habnopenms [60 (40-80) npotus 15 (10-25,3) bannos]; Tabn. 2.

l[',0I'IOJ1HMTEJ1I:HbI(-! pe3ynbTaTbl UCCI/IE[0BaHUA

[lons naumeHToB ¢ MeANEHHbIM OTBETOM Ha Tepanuio oMa-
nu3ymaboM K 4-it Hep, Tepanum coctaensna 23%, a K 8-1 Hep
100% naumeHToB c AP oTBeTMNIN Ha Tepanuio oManu3ymMaboMm
(cM. Tabn. 2). TaxecTb cumntoMoB AP no wkane TNSS poc-
ToBepHo (p >0,001) cHu3mnack B 4,7 pasa K 4-# Hep Habnio-
nenus [8 (5,75-12) npotue 1,7 (0,75-5,25) bannos] v B 8 pa3s
K 8-1 Hep, HabntopeHus [8 (5,75—12) npotue 1 (0-2,1) 6annal;
cM. Tabn. 2.

C [OCTMXEHWEM OTBeTa Ha Tepanui oManu3ymaboM
accouMMpoBaHbl Takue MpU3HaKKM, Kak WHOEKC Macchbl Tena

Vol 19 (4) 2022

Russian Journal of Allergy

(MeHbluee 3HayeHMe MefMaHbl B Tpynne nauMeHTOB
C MeJIeHHbIM OTBETOM, YeM B rpynmne BbICTPbIX OTBETUYMKOB:
20,6 npotuB 23,4 cootBeTcTBEHHO, p=0,05) U LNUTENBHOCTL
aHaMHe3a bpoHxManbHoM acTMbl (bonbLue 3HayYeHWe Meaua-
Hbl B 2,6 pa3a B rpynne MeAneHHbIX 0TBETYMKOB: 13 npoTuB 5
B rpynne bbicTpbix oTBeTYMKOB, p=0,046); Tabn. 3.

HexxenatenbHble sBieHUs

B TeueHue 8 Hep HabmoaeHUs HexKenaTesbHbIe ABEHUS,
CBAiI3aHHbIe C Tepanueii AP, BKtouas BBeeHMEe oManu3yMaba,
He 3aperucTpupoBaHbl.

OBCYXAEHUE

PestoMe ocHoBHOrO pe3ynbTata UccnenosaHusa

Bce nmauueHTbl 3a 8-HepenbHbIA Nepuop, HabnoaeHus
CTanM OTBETYMKAMM Ha Tepanuio OManu3yMaboM, OfHaKo
77% oTBETUNM Ha Tepanuio K 4-it Hef (ObICTPbIE OTBETYUKM),
a 23% — ToNbKO K 8-i1 Hep, (Me[1eHHble OTBETUMKM).

06¢y)aeHne 0CHOBHOIO pe3ynbTaTa
uccneaoBaHus

MpencTtaBneHHble pesynbTaThl, 6E3YCNOBHO, OrpaHMye-
Hbl HEMHOMOYMCNIEHHOW BbIDOPKOM HabMloAeHMA, HO UMetT
BaXKHOE 3Ha4eHWe B MpaKTWYecKoil paboTe creumanucta
annepronora-uMmyHonora. HameHo 6biio 66 Npeanonarate,
yto B rpynne Tsxénoro AP npu KoppeKTHOM NOCTaHOBKe
AMarHo3a M MHUUMALMM WHHOBALMOHHOW OMONornyeckoil
aHTM-IgE-Tepanum onpeaensnock nojHoe OTCYTCTBUE OTBETa
Ha neyeHue. BbicoKas 3 peKTMBHOCTb M Be30MacHoCTb OMa-
nm3yMaba bbian LWMPOKO U3yyeHbl B iedeHnn AP B KauecTee
OCHOBHO/ W JONOMHUTENBHON Tepanuu. B cBOEM HepaBHeM
063ope W. Eschenbacher ¢ coasr. [16] yTBepaanu, 4To e
HM ofMH 13 T,-TapreTHbIX Bronornyeckux npenapatos He bbi
cneumnansHo usydeH anis AP, kpome oManusyMaba.

BonbLUMHCTBO annepruyeckux 3aboneBaHW TEYET BOJI-
HoobpasHo, Nepuoabl MOSHOTO KOHTPONS CUMMTOMOB CMe-
HAKOTCS TAKENBbIMA HEKOHTPONIUPYEMBIMU TPOSBIIEHUAMY,
u AP sBnseTcs ApkuM ToMy npumepoM. Ce30H LiBETEHUs Npu-
UMHHO-3HAYUMBIX aAJIIEPTEHOB MOXKET CHYMUTb TPUITEPOM,
CMOCOBCTBYIOLLMM TSIKENOMY HEKOHTPOSIMPYEMOMY TEYEHUIO

Tabnuua 2. [nHaMmKa oueHKK BbIPa*eHHOCTU I'IpOFIBJ'IEHMVI CE30HHOro annieprn4ecKoro puHUTa Ha d)OHe Tepanuu, BKJIIOYaBLLEN

omanusyMab (n=30)

Table 2. Dynamics of assessment of the severity of manifestations of seasonal allergic rhinitis during therapy, which included

omalizumab (n=30)

Moka3atenb UcxopHo Yepes 4 Hep, Yepes 8 Hep, p
Ouenka no 100 mm BALL, 6ann 60 (40-80) 22,5 (10-32,5) 15 (10-25,3) <0,001
TNSS, bann 8 (5,75-12) 1,7 (0,75-5,25) 1(0-2,1) <0,001

Mpumeyanue. BALL — 100-MunnmMeTpoBas Bu3yanbHas aHanoroast Wkana, TNSS (Total Nasal Symptom Score) — Lukana o6Lueit oLeHKu

cumnToMoB; MeauaHa (Q1-Q3).

Note: BALL — a visual analogue scale; TNSS — Total Nasal Symptom Score; median (Q1-Q3).

00l https://doiorg/10.36691/RJATS64
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Ta6nuua 3. MpeauKTopbl 0TBETA Ha Tepanuio OManu3yMaboM y NaLMEHTOB C CE30HHBIM afepriyeckuM pUHUTOM
Table 3. Predictors of response to omalizumab therapy in patients with seasonal allergic rhinitis

OTBeT Ha Tepanuio oManusyMabom

Mokasarenb P
6bICTpbIi (n=23) MeanieHHbin (n=7)

Bospacr, net; Mmegmana (Q1-Q3) 34 (21-38) 22 (21-37) 0,563
Mon, Myx.; abc. (%) 17 (74) 4 (57) 0,397
WHaeke Maccel Tena, Kr/m?%; Meanana (Q1-Q3) 23,4 (22-28,4) 20,6 (19,6-24,7) 0,050
HacnencteeHHocTb*, abe. (%) 14 (23) 3(7) 0,400
AnnepreHcneunduyeckas UMMyHotepanms, aoc. (%) 10 (43) 2(29) 0,481
InutenbHocTb AP MegmaHa (Q1-Q3) 15 (7-20) 13 (5-23) 0,92
Taxectb AP, abc. (%):
o CPeLHEeTAXENbIN 9 (39) 1 (14) 0,222
o TAKENbINA 14 (61) 6 (86)
06wwwmit IgE, ME/Mn; MeamnaHa (Q1-Q3) 250 (161-300) 350 (52-856) 0,5
BpoHxuanbHas actMa, abe. (%): 13 (57) 5(71) 0,481
JJMTENBHOCTb, NeT; MeauaHa (Q1-Q3) 5 (2-15) 13 (11-26) 0,046
TsecTb OpoHXManbHoM acTMel, abc. (%):
o 1 (nérxas) 7 (54) 3(60) 0.524
o 2 (cpepHeTsxKénas) 3(23) 0 '
o 3 (taxénan) 3(23) 2 (40)
CeHcubunusauus, aoce. (%):
o OblToOBaA 11 (48) 3 (43) 0,818
* 3nupepManbHas 12 (52) 4 (57) 0,818
e rpubkoBas 5(22) 1(14) 0,666
e MblibLeBas 23 (100) 7 (100) -
CeHcnbunmusauums K =2 annepreHam pasHbix rpynn, abe. (%) 14 (61) 5(71) 0,6

pumeyanue. * Atonnueckoe 3abonesaHne y poACTBEHHUKOB NepBOIA CTeneHn poacTea. AP — annepruyeckuii punmr.
Note: * Atopic disease in first-degree relatives. AP — allergic rhinitis.

AP, HecMoTpsA Ha MaKcuManbHbI 06BEM UCMoMb3yeMon dap-
MakoTepanuu. lpuMeHeHne omManusymaba y nauuenTos ¢ AP
paccMaTpuBasnoch Kak npu ce3oHHoM [17-20], Tak u kpyrno-
roouyHoM ero TeueHum [21-23]. B uccneposanum K. Hirano
1 coaBT. [11] npu oueHKe 3QPEKTUBHOCTM Tepanum oManu-
3yMaboM nauueHTbl ¢ AP 6binn BKIOYEHbI B UCCNEN0BaHE
Ha NMWKe ce30Ha LIBETEHNSA, KOTOPbIA OLEHMBANCS N0 AaHHbIM
MbITbLIEBBIX MOHUTOPUHIOB, YTO MPUBENO K Oonee BbICOKUM
3HaueHusM BALL (64,4+20,8) B dase MHMLMALMM Tepaniuu.
MonobHyo KapTUHY Mbl HaBMOAANM W B HALLEM UCCIE0BaHMN.

PyTUHHas KIMHWUYECKas MPaKTUKa OUKTYeT CBOU YC0BMS,
BO MHOTWX CNyyasx Ba)keH He caM (aKT 0TBeTa, a CPOKU OT-
BeTa Ha Tepanuio. OcobeHHO CTOMT paccMoTpeTh Lienecoob-
Pa3HOCTb MPUMEHEHUS OManu3yMaba mpu WUCMob30BaHWK
B KPaTKOCPOYHbIX CE30HHbLIX CXEMax Tepamnuu.

OCHOBHbIM KpUTEpPMEM [/ BKJIOYEHWUS MaLMEHTa
B MCCNefoBaHMe CTal PeTpOCMeKTUBHbIA MoKasaTtens BALL
Ha MOMEHT BbICOKOW KOHLIEHTPaLMW a3poanepreHoB B npe-
ObILYLUMIA Ce30H LUBeTeHUs. B uccnepoBaHue Takke bbinu
BKJIIOYEHbI MALMEHTLI, 00paTMBLUMECS 3@ MEAMLMHCKOW no-
MOLLbI0 B TEKYLUMIA CE30H LBETEHUS MPUYUHHO-3HAYMMBIX

DO https://doiorg/10.36691/RJATS64

annepreHoB Ha (OHe MaKCUManbHO BO3MOXHOMO 06BLEMa
(apmakotepanuu. [Ins oueHku oTBeTa Ha aHTU-|gE-Tepanuio
B peanbHOM KIMHWUYECKOW MPaKTUKE B AMHAMUKe MPUMEHS-
JMCb pyTUHHbIE MeToabl (wkana BALU n onpocHuk TNSS),
YTO MO3BONSAET C JIETKOCTbIO BOCMPOM3BECTU Pe3yNbTaThl
B [Ja/IbHENLUMX UCCNeoBaHMAX, @ TaKKe COMOCTaBUTb MOJTy-
UeHHble pe3ynbTaThl C pesynbTataMi APYrUX UCCefoBaHWi
[1, 11]. B ycnoBusx peanbHOW KIMHUYECKON MPAKTUKK He-
06X0MMO OLeHMBaTb CYOBEKTUBHBIE CUMMTOMbI MALMEHTa,
UCnonb3ys 06BEKTUBHBIE UHCTPYMEHTLI, B TOM YKCIe onpoc-
HWKM W LWKanbl. Mpy 3ToM WwKana BALL, oueHuBatowas Bbl-
PaXEHHOCTb CUMMTOMOB B OMPELENEHHbIA MOMEHT BPEMEHMU,
ABNIAETCA MeHee TPYLOEMKOMW, AeMOHCTPUpYeT MH(OopMaTB-
HOCTb NpY PETPOCMEKTUBHOM MOLCYETE, a TaKXKE Koppenupyet
¢ TNSS, uto penaet eé 6onee [OCTYNHOI AN1S UCMONb30BaHUA
B peanbHoN KMHUYECKOW NpaKTHKe.

B HacToseM uccnepnoBaHMM BCe NauUMeHTbl SBNSAIUCH
OTBETYMKAMU Ha Tepanuio oManu3yMaboM, YT Koppenupyet
C [LaHHbIMK, ONybIMKOBaHHBIMU B 3apybexHON nuTepatype.
Tak, B uccnepoBanum K. Hirano u coasr. [11] oTMeyeHa no-
NOXMUTENbHAA OMHAMWKA KIMHUYECKUX CUMMTOMOB Y BCEX
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naumenToB. Hanuuve nonuceHcmbunusaumm y 63,3% nauu-
€HTOB He 0Ka3asio BMUSHMS Ha CKOPOCTb OTBETA Ha Tepanuio.

HenocTtatouHoe KonMYecTBO UCCNEfOBaHWUA, MOCBALLEH-
HbIX CPOKaM Ha3Ha4eHUs Tepanuu OManu3yMaboM y naumeH-
TOB C Ce30HHbIM AP, a TakKe OTCyTCTBME anroputMoB QeHo-
TUPOBaHWUA NaLMEHTOB UKTYET HE0DXOAMMOCTb NPOJOMKATh
K/IMHUYECKMe UCCef0BaHusA B 3Toi obnacTu. Tak, B Hallem
UCCnefoBaHUM NauueHTbl ObiiM pasfeneHbl Ha «MedseH-
HbIX» U «BbICTPbIX» OTBETYMKOB (XapaKTEpPUCTMKA NaLMeHTOB
Ha aHTU-IgE-Tepanuio onucaHa B paspene «Pe3ynbTatbi»).
OCHOBHbIM MPEAMKTOPOM 3aMefAsIeHHOro OTBeTa Ha OMa-
nm3ymab npu AP no [aHHBIM HAcTOALLEro MccnefoBaHus,
bbina 60Mblas ASIMTENbHOCTL aHaMHe3a OpOoHXManbHOM
acTMbl. PaHee cBA3b Hannuust BpoHXWanbHoOK acTMbl ¢ OT-
BETOM Ha OManu3yMab He bbina NoATBEpPAEHA Y BONbHbIX
¢ AP [1]. AP v bpoHxuanbHas acTMa 4acTo NpoTeKalT na-
pannensHo (npumepHo B 20-40% cnyyaeB) [7]. MockonbKy
AP n anneprnyeckas bpoHxuanbHas acTMa MMEKT CXOXMK
natoreHes [13], MOXHO 0XuAaTh, YTO OManuU3yMab npu aTnx
3aboneBanusax bynet oaMHakoBo 3dderTnBeH. OfHaKo paHee
bbino nokasaHo, yto Hanuune T,-koMOp6UAHOCTH, B YacT-
HocT AP 1 BpoHXuanbHoOM acTMbl, OKa3bIBAET CUHEPrUYHbIN
HeraTuBHbIA 3QQEKT B BULE YTSIKENEHUS KIIMHUYECKUX CUM-
NMTOMOB BMJI0Tb [0 NOTEPU KOHTPONS Haf TeyeHneM 3abone-
BaHui1 [13]. B npepblayLuen cTaTbe Hallen aBTOPCKOM Fpynnon
Bbi1 NPOAEMOHCTPMPOBAH MOPTPET HEOTBETUMKA Ha Tepanuio
0Manu3yMaboM B KOropTe MauUMEHTOB C TSKENON HpoHXU-
anbHoOM acTMoit. B yacTHocTw, Bbino nokasaHo, YTo B rpynne
MaLMeHTOB C TAMENOW HEKOHTPONMPYeMON BpoHXManbHom
actMoii B 100% npucytctBoBan AP [24]. OpHako B [aHHOM
“ccnefoBaHUM JOCTOBEPHO A0KAa3aHo, YTo KpUTEPUEM «Mej-
NIEHHOro» 0TBETA Ha OManu3yMab ABMAETCA He CTONbKO Ha-
Jnume BPOHXMaNbHOW acTMbl, CKOMbKO €€ ASUTENbHOCTD,
YTO MOXET YKa3blBaTb HAa XPOHMYECKOE MepCUCTUpYloLLee
BOCManeHMe B AbIXaTefbHbIX MYTAX, B CBA3U C YEM C Lie/bH
BIMSIHUS HA UIMMYHOJIOTMYECKME MEeXaHU3MBbl, y4acTBylLLMe
B pa3suUTUM T,-BOCNaneHms, peKOMEHAO0BAHO WHULMMPOBATL
Tepanuio oManu3ymMaboM y nauueHToB ¢ BpoHXManbHOM acT-
MO [0 Hayana Ce3oHa LBETEHUS| MPUYNHHO-3HAUUMBIX an-
nepreHoB. OfHaKo [aHHas runoTe3a HyXaeTcs B JaNbHen-
LUMX UCCNeSOBaHUAX.

OrpaHquH na uccneposaHma

NHTepnpeTaums noayyeHHbIX pesynbTaToB orpaHuyeHa He-
MHOIOYMC/IEHHO BbIOOPKOM M OTCYTCTBMEM HE3ABUCUMOM KOH-
TPONbHOW rpynnbl. Manbiid pa3mep BbIOOPKM CHUKAET MOLL-
HOCTb CTAaTUCTUYECKOrO aHanM3a npu MOMCKe MPeAMKTOpoB
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oTBeTa Ha Tepanuio. OcTaétcs HesicHbIM, bbina Nn pasHuua
B 3QQPEKTMBHOCTU MeXAy MHULMALMeN Tepanun [0 Ce30Ha
LiBETEHMA U NoCAe NosBIEeHUs cuMnToMoB AP, 4To OTKpbIBaeT
NepcneKTUBbl ANA AasbHENLIMX UCCNes0BaHuIA.

MockonbKy pasMep BblIbOpKW NpefBapuUTENbHO He pac-
CYMTBIBANICS, MOJyYeHHas B XOAEe WCCNeaoBaHus BbiDOpKa
YYaCTHUKOB HE MOXKET CuYMTaTbCAl B AOCTAaTOMHOW CTEMeHw
penpe3eHTaTMBHOW, 4TO He MO3BOMSAET 3JKCTPaNoAMpoBaTh
nosyYeHHbIe Pe3yNbTaTbl U X MHTEPNPETALMIO Ha reHepanb-
HYI0 COBOKYMHOCTb @HaNOrMYHbIX MALMEHTOB 3a Npeaenamu
uccnenoBaHms.

3AKJIO4YEHUE

lpuMeHeHne oManu3yMaba y 6onbHBIX CO CpepHeTs-
XKENMbIM WUNN TAKENBIM Ce30HHBIM AP npu HefocTaTouHOM
3 HEKTUBHOCTU TPAAMLIMOHHOW Tepanuu 3aboneBaHus no-
3BOJISIET [0OMTLCS KOHTPONA 3a00N1eBaHMA YiKe Yepes 4 Hep,
Tepanuu ¢ coxXpaHeHWeM AOCTUrHyToro 3ddexta B nocne-
aytoweM. [peanKTopamMmu MeafieHHOro AOCTUXKEHMSA OTBETA
Ha Tepanuio ABNSETCA HONbLIAA LIMTENBHOCTL OPOHXMANb-
HOW acTMbl B aHaMHe3e. KiMHWYecKoe 3HaueHne NpemmnKTo-
poB OTBETA Ha Tepanuio oManu3yMaboM TpebyeT [OMOHU-
TeNbHOTO U3YYeHMs.

A0NOSIHATENIbHAS UHOOPMALUA

WUcTouHnk cduHaHcupoBaHMA. ABTOpLI 3asBMAlOT 00 OTCYTCTBUM
BHELLHEro QVHAHCKMPOBaHKS NMPY MPOBELEHNM UCCeL0BaHMS.
KoHdnuKT MHTepecoB. ABTOpbI [EKIApMpYIOT OTCYTCTBUE ABHBIX
1 MOTEHLMANbHBIX KOHDIMKTOB MHTEPECOB, CBA3aHHBIX C Nyb/MKa-
e HacTOALLEN CTaTby.

Brknap aBTopoB. Bce aBTOpbI NOATBEPHKAAIOT COOTBETCTBUE CBOEMO
aBTOPCTBA MeXayHapoaHbIM KpuTtepusaM ICMJE (Bce aBTopbl BHEC/
CYLLLeCTBEHHBIM BKIAJ B Pa3paboTKy KOHLENLWKW, NpoBeaeHe mc-
CNeA0BaHUS M NOATOTOBKY CTaTbi, MPOUV U 0A00PMAM GUHANbHYIO
Bepcyvto neped nybnmnKaLmen).
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AuTtu-IL-4,13-cTpaterus B Tepanum KOMOpOUAHDIX
NauueHTOB Ha NpUMepe peruoHanbHOro perucTpa
60NbHBIX TAXENOU 6pOHXMANBbHOW acTMOM

B.B. HayMoBa, [1.B. Kucenesa, E.K. benbtiokos, fl.P. CrapukoBa

Ypanbckuil rocyAapcTBeHHbIA MeAULMHCKUIA yHUBEpcuTeT, EkatepuHbypr, Poccuiickas Oepepaums

AHHOTALMA

O6ocHoeaHue. T2-BocmaneHue NEKMT B 0CHOBE OPOHXWasbHOM acTMbl W BOCMANMTENbHLIX 3aboneBaHuii Hoca, NMOLTBEPXK-
[asi KOHLenuuio «enuHoro 3aboneBaHus [bixaTeslbHbIX NyTei». [penapat mynunyMab, 6mokupys peuentop MHTepnen-
KUHOB 4 1 13, cnocobeH ynyywaTb KIIMHUKO-(YHKLMOHANbHBIE MOKA3aTeNM U KayecTBO WU3HW KOMOPOMAHBIX NaLMeHToB
¢ T2-3aboneBaHuamm.

Llene — oueHuTb 3ddeKTMBHOCTb aHTU-IL-4,13-Tepanum y KOMOPOUAHBIX NALMEHTOB B PErvoHanbHOM pernctpe 6osbHbIX
TAXENON BPOHXMabHOI acTMOV.

Mamepuaner u Memodel. Viccnenosanne addeKTMBHOCTM AynunyMaba npoBoaMiOCh METOAOM CPaBHEHMS CBS3aHHBIX COBO-
KYNHOCTEeN Ha OCHOBE TepPUTOPUANTbBHOM PErUCTPa B3POCSIbIX NALMEHTOB C TAXENOW BpOHXMANbHOWM acTMOi 1 CONYTCTBYIOLLMMM
XPOHWYECKUMM BOCMANMTENbHBIMU 3abonieBaHUAMM Hoca. Kak OCHOBHOM UCX0[, OLEHMBANM U3MEHEHWE CPELHEr0 KONMYeCcTBa
6annos B ACT-TecTe M noBbilLeHUEe [OAW MALMEHTOB C YACTUYHO M MOSHOCTbIO KOHTPOJIMPYEMOMN TSXENON BpoHXManbHOM
acT™Moii. OueHMBanu TakKe NoTPeBHOCTb B BPOHXONUTUKAX U CUCTEMHBIX TTIIOKOKOPTUKOCTEPOMAAX, YACIO 0DOCTPEHUIA acTMBI,
BbI30BOB Opuraz CKOpON MeLMLMHCKOI NOMOLLM M FOCMUTaNN3aLMiA, KauecTBo wm3HM (onpocHuk AQLQ), ypoBeHb 303MHOGMIOB
nepudepuyecKoi Kposm, yHKLMIO BHELLHEro AblxaHus. [JMHaMUKy COCTOSHWS NaLMEHTOB C XPOHUYECKUMM BOCMAUTENbHBIMM
3aboneBaHuUsAIMK Hoca oueHMBanmM no onpocHukam SNOT-22 u BALLL. MpoBoannu noarpynnoBoi aHanu3 AUHAMUKK CPeRHero
KonuuecTBa 6annos B ACT-TecTe B 3aBUCMMOCTY OT (DEHOTUNA XPOHUYECKUX BOCMANUTENbHbIX 3aboneBaHuii Hoca.
Pesynemamel. 3a 12 MecsueB Tepanuu gynunymabom ACT yeenuumncsa c 11 (Q1-Q3: 7-13) po 20 (Q1-Q3: 18-24) bannos
(p <0,001). lons naumeHTOB € YaCTU4HO W MOSHOCTBLH) KOHTPOSIMPYeMol acTMol yeenuumnack ¢ 0 fo 57,9% (p <0,001). Motpeb-
HOCTb B 6poHX0MTMKaX yMeHbLumnack ¢ 17,5 (Q1-Q03: 5,8-24,5) po 1,0 (Q1-Q3: 0,0-2,2) nossl B Hegento (p <0,001). [lo Tepa-
nun gynunymabom 68,5% naumeHTOB NPUHUMAnNK CUCTEMHbIE TIIOKOKOPTUKOCTepouabl, Yepe3 12 Mecsues tepanum — 10,5%
naumeHToB (p <0,001). CHusunock KonnyecTBo obocTpenni actmbl ¢ 2,19+1,83 (95% AW 1,28-3,11) mo 0,22+0,55 (0,05-0,49)
Ha naumeHTa B rog (p <0,001) v rocnutanusaumii ¢ 1,00+1,27 (95% AN 0,37-1,63) no 0,17+0,51 (95% 1M 0,09-0,42) (p <0,001).
KayectBo »u3Hu no AQLQ nosbicunocs ¢ 2,91 (Q1-Q3: 2,43-3,86) o 5,89 (Q1-Q3: 4,70-6,58) 6annos (p <0,001). Habniona-
locb yBENMYeHe 06bEMa hopcpoBaHHOTO BbIAOXa 3a NepByto cekyHay ¢ 55,38%:+16,66 (95% [N 47,10—63,67) mo 81,5%+19,14
(95% [N 71,98-91,02) (p <0,001). Mo onpocHuky SNOT-22 nonyyeHo cHuxeHue ¢ 47+29 (95% LN 34-61) po 25+18 (95% LN
17-34) (p <0,001), no BALW — ¢ 7+2 (95% AW 6-8) oo 4+2 (95% W 3-5) (p <0,001).

3aknwoyenue. [lynunymab npofeMoHCTPUPOBAN yNyyLLEHUE KOHTPOIA Haf CUMITOMaMMU TSKENOI BpOHXManbHOW acTMbI U Xpo-
HWYECKUMM BOCTIaNUTENbHBIMK 3a00NeBaHNAMM HOCA, NOBbILLEHUE KAYeCTBa XU3HK, ynyylleHne QyHKLUMM AblXaHWs, YMeHb-
LLEeHUe Konn4ecTBa 060CTPEHUi acTMbl M rocnuTanm3aumi. MaumeHTbl ¢ TAKENOIN BPOHXMANBHOM acTMOM M COMYTCTBYHOLLIMMM
XPOHUYECKUM MOSUMO3HBIM PUHOCUHYCUTOM, B TOM YUCTE OCIIOXHEHHBIM alIepruyeck M pUHUTOM, JyULle OTBEYALOT Ha Tepa-
MUK ZynuiyMaboM, YeM NaLMeHTbl C CONYTCTBYIOLLMM XPOHMYECKUM MOJIMMO3HBIM PUHOCMHYCMTOM 663 NoNvnoB.

KnioueBble cnoBa: TAXxENas bpoHxManbHas acTMa; XPOHUYECKUIA PUHOCMHYCUT Be3 MosMNoB; XPOHUYECKUIA NOIUMO3HbIN
PUHOCUHYCUT; anneprudeckuii punut; gynunyma6; ACT; AQLQ; SNOT-22; BALLL.
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Anti-IL-4,13 strategy in management
of comormid patients in the regional register
of severe bronchial asthma

Veronika V. Naumova, Darina V. Kiseleva, Evgeny K. Beltyukov, Yana R. Starikova

Ural State Medical University, Ekaterinburg, Russian Federation

ABSTRACT

BACKGROUND: T2 inflammation underlies bronchial asthma and inflammatory nasal diseases, supporting the concept of
a “united airway disease.” Dupilumab, by blocking interleukin-4 and -13 receptors, can improve the clinical and functional
parameters and life quality of comorbid patients with T2 diseases.

AIM: To evaluate efficacy of anti-IL4R, 13 therapy in patients with severe asthma with chronic inflammatory nasal diseases in
real clinical practice.

MATERIALS AND METHODS: The study of dupilumab efficacy was conducted by comparing related populations based on
a regional register of patients with severe asthma and concomitant chronic inflammatory nasal diseases. Asthma control
achievement and decrease in the rate of patients with uncontrolled asthma were assessed as primary endpoint. The need for
bronchodilators and systemic glucocorticosteroids, number of asthma exacerbations, emergency calls and hospitalizations,
AQLQ scores, level of peripheral blood eosinophils, and respiratory function were also assessed. Nasal symptoms were
assessed using SNOT-22 and VAS. A subgroup analysis of ACT scores was performed depending on chronic inflammatory
nasal disease phenotypes.

RESULTS: Within 12 months of dupilumab therapy, ACT increased from 11 (Q1-Q3: 7-13) to 20 (Q1-Q3: 18-24) points (p <0.001).
The rate of patients with partially and fully controlled asthma increased from 0 to 57.9% (p <0.001). The need for bronchodilators
decreased from 17.5 doses per week (Q1-Q3: 5.8-24.5) to 1.0 (Q1-Q3: 0.0-2.2) (p <0.001). Before the dupilumab therapy,
68.5% of the patients took systemic corticosteroids and, after 12 months, 10.5% of patients (p <0.001). The number of asthma
exacerbations decreased from 2.19+1.83 (95% Cl 1.28-3.11) to 0.22+0.55 (0.05-0.49) (p <0.001) and hospitalizations from
1.001.27 (95% CI 0.37-1.63) to 0.17+0.51 (95% CI 0.09-0.42) (p <0.001). AQLQ scores increased from 2.91 (Q1-Q3: 2.43-3.86)
to 5.89 points (Q1-Q3: 4.70-6.58) (p <0.001). The volume of forced exhalation in 1 sec increased from 55.38%:+16.66%
(95% Cl 47.10-63.67) to 81.5%+19.14% (95% Cl 71.98-91.02) (p <0.001). SNOT-22 scores decreased from 47+29 (95% Cl 34—61)
to 25+18 (95% CI 17-34) points (p <0.001) and the VAS score from 7+2 (95% Cl 6-8) to 4+2 (95% Cl 3-5) (p <0.001).
CONCLUSIONS: Dupilumab improved asthma and nasal symptoms control, improved quality of life and respiratory function,
and reduce asthma exacerbations and hospitalizations. Patients with severe asthma and comorbid allergic rhinitis and chronic
rhinosinusitis with polyps responded better to dupilumab therapy than patients with chronic rhinosinusitis without polyps.
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ACT — asthma control test

AQLQ — Asthma Quality of Life Questionnaire

AR — allergic rhinitis

CIDN — chronic inflammatory diseases of the nose
CRS — chronic rhinosinusitis

CRSWNP — chronic rhinosinusitis with nasal polyps

BACKGROUND

Severe asthma is a complex, heterogeneous condition
that affects 3%—-10% of patients with asthma [1]. Eosinophilic
asthma is one of the most common, severe, and difficult-
to-treat subtypes of asthma, often associated with comorhid
inflammatory diseases of the nose such as chronic
rhinosinusitis (CRS) with nasal polyps [2].

CRS is a group of disorders with multifactorial etiologies,
involving immune and epithelial barrier components
influenced by the microbiome, environmental and genetic
factors that result in the inflammation of the sinonasal
mucosa [2-4].

Clinically, inflammatory diseases of the nose in patients
with asthma are associated with more severe sinonasal
symptoms and poorer quality of life. Asthma with nasal
polyposis is also more difficult to control because these
patients are more prone to exacerbations, increased
airway obstruction, and more extensive eosinophilic
inflammation [2-4].

An underlying systemic inflammatory link between
diseases of the nose and asthma provides compelling evidence
for systemic treatment with novel biologics targeting major
type 2 inflammatory pathways [1, 3]. However, clear criteria
on the selection of patients for a particular targeted drug
have not yet been established, and the search for markers of
response to biological therapy is ongoing.

This paper presents an analysis of the effectiveness of
anti-IL-4,13 therapy in patients with severe bronchial asthma
(SBA) and chronic inflammatory diseases of the nose (CIDN).

The study aimed to evaluate the effectiveness of
anti-IL-4,13 therapy in comorbid patients from the SBA
regional register.

METHODS AND MATERIALS
Study design

This open-label, observational, prospective, nonrandomized
study examined the efficacy of dupilumab in comorbid
patients from the regional SBA register by comparing linked
samples (pre-post analysis).
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FEV, — forced expiratory volume in 1 second
SBA — severe bronchial asthma

sCCs — systemic corticosteroids

SNOT-22 — Sinonasal Outcome Test

VAS — visual analog scale

Eligibility criteria

The study was conducted based on the regional SBA
register of the Sverdlovsk region. The organization and
functioning of the SBA register are described comprehensively
in a previously published paper [5].

Inclusion criteria: patients from the regional SBA register
with concomitant CIDN who were prescribed dupilumab as
part of step 5 of asthma management. CIDN included allergic
rhinitis (AR), CRS, and CRS with nasal polyps (CRSwWNP).

Exclusion criteria: patients from the regional SBA register
who were prescribed any other targeted drugs and patients
aged <18 years.

Study duration

From February 2020 to July 2022, the register included
37 patients who were prescribed dupilumab. In this study, the
maximum follow-up period for each patient was 12 months.

Description of medical intervention

The diagnosis of patients included in the register had been
confirmed, and SBA phenotyping before the targeted therapy
was prescribed. According to the International Classification
of Diseases, 10th Revision (ICD-10), patients were classified
as groups with allergic asthma (J45.0), non-allergic asthma
(J45.1), and mixed asthma (J45.8). SBA phenotyping was
described in detail in our previous paper [6].

AR was diagnosed in accordance with the clinical practice
guidelines for the management of this disease, approved in
2018, and subsequently amended [7, 8].

CRSWNP and CRS without polyps were diagnosed based
on the history, clinical presentation (symptoms for =6 months:
persistent nasal congestion and nasal obstruction, possible
anosmia, and scanty nasal discharge), taking into account
consultation of an ENT specialist and the results of computed
tomography of the paranasal sinuses.

Dupilumab was prescribed to patients with allergic, non-
allergic, and mixed asthma according to the instructions for
use (starting dose of 600 mg, then 300 mg subcutaneously
once every 2 weeks).

To assess the dynamics of patients’ condition and the
safety of the therapy, the following control points were
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established: baseline visit, month 4 visit, and month 12 visit.
At the time of data analysis (October 2022), of 37 patients,
34 completed month 4 visit and 20 completed month 12 visit.

Primary outcome

The primary efficacy endpoint of dupilumab therapy was
the change in the mean Asthma Control Test (ACT) score and
the increase in the proportion of patients with partially and
fully controlled SBA.

Secondary outcomes

The study also assessed the dynamics of SBA
exacerbations, number of hospitalizations due to asthma
exacerbations, emergency calls per patient per year before
the start of biological therapy and during the year of dupilumab
treatment, changes in the amount of pharmacotherapy (need
for short-acting bronchodilators and proportion of patients
requiring systemic corticosteroids). Changes in the quality
of life of patients with SBA were assessed using the Asthma
Quality of Life Questionnaire (AQLQ). Spirometry (forced
expiratory volume in 1's, FEV,) and blood eosinophil counts
were analyzed in dynamics. The dynamics of nasal symptoms
was recorded using the Sinonasal Outcome Test (SNOT-22)
guestionnaire and the visual analog scale (VAS). Adverse
events were monitored.

Subgroup analysis

The study also formed subgroups of patients based
on CIDN phenotypes: patients with CRSWNP, CRS (without
polyps), AR, AR + CRSwWNP, and without nasal diseases. In
subgroups, a comparative analysis of the mean score in the
ACT was carried out before the start of biological therapy and
at month 4 or 12 of therapy.

The dependence of changes over time in the mean
score in ACT and FEV, (%) on the baseline peripheral blood
eosinophil count and at month 12 of dupilumab therapy was
also assessed, which formed the subgroups of patients with
a baseline eosinophil count: subgroup 1 (<300 cells/pL) and
subgroup 2 (=300 cells/pL).

Outcome registration methods

At control points, patients reported information about
asthma exacerbations and episodes of seeking medical
attention because of exacerbations. Information about
the therapy used and side effects of drugs was collected
from patients. A general blood test with white blood cell
differential was performed, and external respiration function
was assessed. Patients completed questionnaires on asthma
control (ACT), quality of life (AQLQ), and nasal symptoms
(SNOT-22 and VAS).

Ethical aspects

The study was approved by the Local Ethics Committee of
the Federal State Budgetary Educational Institution of Higher
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Education Ural State Medical University of the Ministry of Health
of Russia (Ekaterinburg, Russia, Meeting Minutes No. 8 of
November 20, 2020). All patients signed the informed consent
form when included in the SBA register, including the use of
examination and observation results for scientific purposes.
The study observed the principles of the Declaration of Helsinki.

Statistical analysis

Since the study was conducted in real-world clinical
practice, the sample size was not pre-calculated. StatTech
v. 2.8.8 (000 Stattech, Russia) was used for the statistical
analysis. Significance level was set at p <0.05.

The Shapiro-Wilk test was used to assess the normality of
distribution of quantitative parameters. Normally distributed
quantitative parameters are presented as arithmetic means
and standard deviations (M+SD) with 95% confidence
interval limits (95% CI). The median with quartiles was
used to describe non-normally distributed quantitative data
(Me; Q1-Q3). Categorical parameters were indicated as
absolute values and percentages. The Mann-Whitney U-test
was used to compare two groups of quantitative parameters
with non-normal distribution. In two linked samples with
non-normally distributed quantitative parameters, the
comparison was performed using the Wilcoxon test. In non-
normally distributed quantitative parameters, the Kruskal—
Wallis test was used to compare three or more groups. Post
hoc comparisons were performed using Dunn’s test with
Holm'’s correction. One-way analysis of variance (ANOVA)
and Tukey's test for post hoc analysis were used to compare
scores in >3 groups, assuming a normal data distribution.
Percentages in the analysis of multi-way contingency table
were compared using Pearson’s chi-square test. One-way
ANOVA and paired Student’s t-test with Holm's correction
for post hoc comparisons were used to compare scores in
related groups with a normal distribution. By using Pillai's
trace test, we assessed the statistical significance of changes
in parameters over time. The nonparametric Friedman test
was used to compare >3 dependent samples with non-
normal distribution. Post hoc analysis was performed using
the Conover—Iman test with Holm's correction.

RESULTS
Study population

In the registry, female patients comprised 81.1% of
patients receiving dupilumab, 54.1% had non-allergic
eosinophilic SBA, 19 (52.8%) had CRSWNP, 16 (43.2%) had AR,
and 7 (19.4%) had CRS. Combinations of CIDN are presented
in Table 1, and 4 (10.8%) patients did not have concomitant
CIDN. Intolerance to NSAIDs was more common in patients
with CRSWNP (patients with CRSWNP, n=6; patients with
AR+CRSWNP, n=5). A significant increase in total IgE was
observed in patients with AR, which can be explained by
the presence of concomitant atopic dermatitis. An increase
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Table 1. Characteristics of comorbid patients receiving dupilumab from the register

barameters Total AR CRSWNP | AR+CRSWNP CRio‘fc;';“‘ W/o CIDN
n=37 n=7 n=10 n=9 =7 n=4

Women, n (%) 30 (81.1) 5(13.5) 8 (21.6) 7(18.9) 7(18.9) 3@8.1
Men, n (%) 7(18.9) 2 (5.4) 2 (5.4) 2 (5.4) 0 1(2.7)
Mean age, years, 52.0 390 51.5 53.0 55.0 46.5
Me (Q1-Q3) (42.2-59.8) (35.5-52.0) (39.0-62.0) (48.0-65.0) (50.5-58.5) (41.5-53.5)
Mean age at diagnosis of 370 36.0 38.0 370 46.0 33.0
asthma, years, Me (Q1-Q3) (29.5-44.5) (6.0-42.0) (34.0-38.0) (23.0-41.0) (32.0-48.5) (29.0-37.5)
BA phenotype J45.0, n (%) 7 (18.9) 4 0 2 0 1
BA phenotype J45.1, n (%) 20 (54.1) 0 9 1 7 3
BA phenotype J45.8, n (%) 10 (27.0) 3 1 6 0 0
Body mass index (kg/m2), 26.1 253 27.8 23.4 32.1 28.6
Me (Q1-Q3) (23.5-31.6) (24.2-29.7) (23.9-34.5) (20.6-25.4) (28.8-33.8) (24.4-31.5)
Intolerance to NSAIDs, n (%) 16 (43.2) 0 6 (16.2) 5(13.5) 4(10.8) 1(2.7)
Smoking, n (%) 4 (10.8) 2 2 0 0 0
Atopic dermatitis, n (%) 6(16.2) 5 0 1 0 0
Total IgE, IU/L, Me (01-03) (84.1]§?f):320.0) (102[11?0A-3é?13.0) (75.2:128.0) (115.1[1913641.0) (56.;1-51'11;5.7) (163?5—2%6.4)
Phadiatop, PAU/L, Me (Q1-03) (0.10 '-[:;.3) (3.485'329.5) (0.03[]i1[).83) (4.320.8) (0.0?'-05.02) (0.0%-029.7)

Note: AR, allergic rhinitis; BA, bronchial asthma; CRSwWNP, chronic rhinosinusitis with nasal polyps; CRS, chronic rhinosinusitis; CIDN,
chronic inflammatory diseases of the nose; NSAIDs, non-steroid anti-inflammatory drugs.

in Phadiatop to 8.37 (3.45-39.5) and 7.1 (4.3-10.8) PAU/L*
(*Phadia arbitrary units, measurements developed by
Pharmacia Diagnostics) in patients with AR and AR+CRSwWNP,
respectively, was found (Table 1).

Key study findings

The ACT questionnaire revealed the SBA control level.
Data from 19 patients on 12-month dupilumab therapy were
available for analysis. Linked sample analysis revealed an
increase in the mean ACT score after 4 months of therapy
(p <0.001). By month 12 of therapy, the trend persisted
(p <0.001) (Fig. 1a). Before the start of therapy, asthma symptoms
were poorly controlled in all patients (ACT <19 points). During
dupilumab therapy, the proportion of patients with ACT scores
220 increased. By month 4 of therapy, 52.6% of patients had
partially controlled SBA (ACT 20-24 points). The proportion of
patients with poorly controlled asthma also decreased from
100% before therapy to 42.1% at 1 year of therapy (p <0.001).
By month 12 of therapy, 57.9% of the patients scored >20 points
in the ACT, including 4 (21.1%) patients with well-controlled
asthma (ACT of 25 points) (Fig. 1, b).

Additional study results

As disease control improved, the number of used short-
acting beta-agonist doses decreased from 175 doses per
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week (Q1-Q3: 5.8-24.5) at baseline to 1 dose per week per
patient (Q1-Q3: 0.0-2.2) at month 12 of dupilumab therapy
(p <0.001) (Fig. 2, @). During dupilumab therapy, the number
of patients receiving systemic corticosteroids (sCCs) also
decreased from 68.5% (n=13) at baseline to 10.5% (n=2) at
month 4 of therapy (p <0.001) with maintained trends until
month 12 of therapy (Fig. 2, b).

Improvement in SBA control was accompanied by a
statistically significant decrease in the number of asthma
exacerbations from 2.19+1.83 per patient per year at
baseline to 0.22+0.55 per patient at month 12 of dupilumab
therapy (p <0.001) (Fig. 3). Accordingly, the use of healthcare
resources (hospitalizations and emergency calls due
to SBA exacerbations) decreased. Before the initiation
of dupilumab therapy, 12 patients were hospitalized for
exacerbations of bronchial asthma, of which seven had
repeated hospitalizations over the year. The mean number
of hospitalizations was 1.0+1.27 per patient per year. During
the 12-month dupilumab therapy, three hospitalizations
were reported during the first 4 months of observation and
3 hospitalizations during months 4-12 of observation (the
mean number of hospitalizations was 0.11+0.47 and 0.17+0.51,
respectively; p <0.001). A downward trend in emergency calls
because of SBA exacerbations was observed, but was not
statistically significant (p=0.205).
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Fig. 1. Level of control of severe bronchial asthma in patients from
the registry according to the ACT questionnaire: a, dynamics of ACT
scores (P <0.001); b, asthma control in patients on 12-month
dupilumab therapy (p,y;, <0.001).

The dynamics of the AQLQ scores indicated an increase in
the quality of life (p <0.001): initially, the mean score was 2.91
(Q1-Q3: 2.43-3.86); at month 4 of therapy, it was 5.39 (Q1-Q3:
4.14-5.91), and at month 12, it was 5.89 (Q1-Q3: 4.70-6.59).

FEV, was used to assess the dynamics of external
respiration function. Its value was 55.4%=16.7 (95% Cl 47.1-63.7)
and significantly increased to 81.5%+19.1 at month 12 of
therapy (95% Cl 72.0—91.0) (p <0.001; Fig. &).

During the dupilumab therapy, eosinophils in the
peripheral blood increased from 460 cells/pL (Q1-Q3:
306-706) at baseline to 522 cells/pL (Q1-Q3: 257-880) at
month 12 of therapy (p=0.504; Fig. 5).
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Fig. 2. Need for anti-inflammatory drugs in patients from the
register with >12 months of dupilumab therapy: a, beta2-adrenergic
agonists (pyy, <0.001); b, systemic corticosteroids (p,y, <0.001).

Biological therapy resulted in a decrease in nasal
symptoms, which was confirmed by a significant decrease
in the SNOT-22 and VAS scores from month 4 to month 12 of
therapy (p <0.001 and p <0.001, respectively, Fig. 6).

Subgroup analysis

No statistically significant differences were recorded
before the start of hiological therapy when comparing the
mean ACT scores in subgroups formed by CIDN phenotypes
(p=0.521). By month 4 of dupilumab therapy, a statistically
significant difference was found (p=0.003): asthma control
was significantly better in patients with CRSWNP and
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AR+CRSWNP than in patients with concomitant CRS without
polyps (p=0.002 and p=0.010, respectively; Fig. 7). By month
12 of treatment, the trend persisted; however, given the small
number of patients in the subgroups, assessing statistical
significance was impossible.

The analysis of the efficacy of dupilumab therapy based
on the baseline level of peripheral blood eosinophils revealed
no differences between subgroups 1 and 2 before therapy
in the ACT score, 10 (Q1-Q3: 6-13) and 11 (Q1-Q3: 7-12),
respectively (p=0.667) and FEV,, 53.00 (Q1-Q3: 50.75-63.75)
and 57.00 (41.50-66.50), respectively (p=0.832). The ACT
score increased to 18 (Q1-Q3: 16-19) and FEV1 to 64.50
(Q1-Q3: 51.50-81.75) in subgroup 1 (<300 cells/pL) at
month 12 of therapy. The changes were not statistically
significant (p=0.125 and p=1.000, respectively). The ACT score
statistically significantly increased to 22 (Q1-Q3: 19-25)
and FEV, to 86.00 (Q1-Q3: 69.25-98.00) in subgroup 2
(=300 cells/uL) (p <0.001; Fig. 8).

Adverse events

The following adverse events were recorded during
dupilumab therapy: pain at the injection site (n=5), increased
blood pressure (n=1), headache (n=2), weakness (n=1), and
lacrimation (n=1). All adverse events were mild, did not
require drug cessation, and resolved on their own or with
drug therapy (antihypertensive drugs and cromoglicic acid
eye drops).

DISCUSSION

Dupilumab therapy in patients with SBA and concomitant
CIDN for 12 months increased the proportion of patients with
partially and fully controlled asthma from 0% at baseline to
57.9% (p <0.001). The improvement in clinical and functional
parameters was accompanied by a decrease in the asthma
exacerbation rate and the use of healthcare resources,
improvement of the quality of life, and improvement of nasal
breathing. These results supplement studies of the efficacy
of dupilumab in patients with SBA using data from real-world
clinical practice on the effect of the drug on comorbidities of
the nose and paranasal sinuses.

Evidence for the efficacy and safety of dupilumab has
been obtained from phase Il and Ill randomized trials [9-14].
Women were also predominant participants of these studies
(51%—-62.9%); however, they included patients from the age
of 12 years, and the mean age of the patients was lower
(47.9-52 years). For the primary endpoints in the QUEST study,
the reduction in the frequency of severe asthma exacerbations
and the increase in FEV, was statistically significantly higher
in the active treatment groups (200 or 300 mg dupilumab
subcutaneously every 2 weeks) regardless of the baseline
level of biomarkers [11]. In the subsequent VENTURE
study, dupilumab generally reduced the number of asthma
exacerbations compared with placebo by 59% with a reduction
in the dose of oral sCCs; the effect was better in the subgroup
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(FEV, level, %) in patients with over 12 months of dupilumab
therapy (p <0,001).

with a baseline eosinophil level of =300 cells/uL than in the
subgroup with <300 cells/pL; however, the difference was not
statistically (71% and 60%, respectively) [13]. Corren et al. [12]
also showed that the effect of dupilumab (exacerbation rate,
increase in FEV,, and improvement in ACQ control) was not
dependent on the signs of allergic asthma. In the VENTURE
study, 52% of patients discontinued corticosteroids by
week 24 of dupilumab therapy, whereas in the placebo group,
glucocorticoid withdrawal was registered in 29% of patients,
which could be associated with an increase in adherence
to treatment. Therefore, investigation of how drugs work in
real-world practice, excluding the “ideal” conditions of large
randomized trials, may yield different results.

In contrast to the VENTURE study, we obtained a more
significant response to dupilumab in terms of respiratory
function and ACT score in patients with baseline eosinophil
count of >300 cells/pL vs. patients with baseline eosinophil
count of <300 cells/pL. We found three real-world studies
on the efficacy of dupilumab. Carpagnano et al. [15] used
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rhinitis; CRSWNP, chronic rhinosinusitis with nasal polyps; CRS,
chronic rhinosinusitis; CIDN, chronic inflammatory diseases of
the nose.
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peripheral blood eosinophil levels >300 cells/pl and/or FeNO
>25 ppb as the criteria for selecting patients (n=12) for the
study and obtained a statistically significant increase in ACT
scores at month 3 of therapy (at baseline 13, 25+4.65; at
month 3, 19.17+4.45; p <0.01), increase in FEV, (at baseline,
62.58%=15.73%; at month 3, 71.00%+13.11%; p <0.01). Dupin
et al. [16] analyzed 64 patients, of which 53.1% were women
and 30% had CRSwNP. The eosinophil levels in the peripheral
blood and total IgE level did not affect the effectiveness of
dupilumab (ACT score dynamics, exacerbation rate and
frequency of hospitalizations, use of sCCs, and FEV,). Patients
with CRSWNP had higher FEV, values after 12 months of
dupilumab therapy than patients with CRS without polyps:
2.4 [Q1-Q3: 1.75-3.09] and 1.81 [Q1-Q3: 1.13-2.50],
respectively (p=0.0321). As in our study, patients experienced
a rapid increase in FEV, by month 3 of therapy and then
stabilization until month 12 [16]. Mimmler et al. [17] analyzed
the outcomes of dupilumab therapy in 38 patients and showed
improvements in ACT and FEV,, decrease in FeNO, decrease
in the exacerbation rate, and need for corticosteroids. Higher
response rates have been reported in patients with baseline
FeNO of >25 ppb.

Study limitations

The sample size was not previously calculated. The
sample size (n=37) was small because the study was
conducted in routine clinical practice, and this does not allow
the extrapolation of the results to the general population.
Moreover, the study had no control group.

CONCLUSION

In real-world clinical practice settings, 1 year of
anti-IL-4,13 therapy with dupilumab for SBA in patients
with concomitant CIDN improved asthma control. The
improvement in clinical and functional parameters was
accompanied by a decrease in the asthma exacerbation rate
and use of healthcare resources, and improvement in nasal
breathing and accordingly the quality of life. We obtained
a more significant response to dupilumab in terms of
respiratory function and ACT score in patients with baseline
eosinophilia =300 cells/pL compared with patients with
baseline eosinophil count of <300 cells/pL. Patients with
concomitant CIDN had decreased nasal symptoms. Patients
with SBA and comorbid AR+CRSWNP or CRSWNP respond
better to dupilumab therapy than patients with concomitant
CRS without polyps.
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Ponb B3BeLWeHHbIX MUKpOYacTUL, aTMOChepHoro
Bo3ayxa B ¢opMUpPOBaAHUU 303MHOGUIBHOIO
BocnaneHua npu T2-anaoTune 6poHXManbHOM acTMbl

0.B. CkopoxopxuHa', M.P. Xakumosa!, I.A. Tumepbynarosa'- 2, 0.A. bapeituesa?, J1.E. Caneesa?,
P.I. Wapunosa®, A.B. Abngesa’, J1.M. ®atxytauHosa'

1 KasaHckuit rocyaapcTBeHHbI MeaMUMHCKMIA yHuBepcuTeT, KasaHb, Poccuiickas ®epnepauns
2 |leHTp rurvienbl v anupemmonorun B Pecnybnnke Tatapctan (Tatapctan), KasaHb, Poccuitckas ®enepaums
3 PecnybnnKaHcKas KMHUYecKas 6obHuLa, KasaHb, Poccuiickan Oeaepaumst

AHHOTALMA

O6ocHosanue. 06LieN3BECTHO, annepreHbl ABASAKOTCA MHAYKTOPaMU 303MHO(QUNIBHOrO BOCManeHus npu T2-3HpoTune
BpoHXManbHOW acTMbl, 0HAKO pofib Hecneumduyeckux hakTopoB (MMKpodacTuubl aTMochepHoro Bo3gyxa, PM) msydeHa
He[0CTaTOuHo.

Lless — Ha ocHoBe UccneoBaHUs OTLAENbHBIX 61MOMapKepoB 0XapaKTepu30BaTh 303UHO(ULHOE BocnaneHue npu T2-3Hao-
TMNe 6pOHXMANbHOM acTMbI B YCNOBUSAX BIIMAHUS MUKPOYaCTUL, aTMOC(EpHOro Bo3ayxa.

Mamepuaner u Memoder. 06cnefoBaHo 150 nauueHToB ¢ GpOHXMANBHOM aCTMOM, U3 HUX BKIIOYEH B UCCNeA0BaHue 61 nauu-
eHT B Bo3pacTe 18—65 net ¢ T2-3HA0TUNOM BPOHXMaNbHOW acTMbl: 34 — ¢ anneprideckon (1-a rpynna), 27 — ¢ Heannepru-
yecKoii (2-a rpynna). Fpynna cpaBHeHuss — 30 yenoBek 6e3 bpoHXMaNbHOM acTMbl U APYTUX annepruyeckux 3aboneBaHuii —
nogobpaHa MeTofoM Konus-napa. Hapsgy ¢ 0BLLEKIMHUYECKUM U CIELMGUYECKUM anneproiiornyeckum obcnefoBaHueM
NpoBeEHO onpeAeneHne KoHUeHTpaumm IL-33, IL-25, IL-4, IL-5, IL-13, [MN4 (MynsTURNeKCHbIA aHanu3) v nepuocTuHa (MDA)
B CbIBOPOTKe KpoBu. MpoaHanuanpoBaHa 6asa aaHHbIx OBY3 «LleHTp rurvensbl u anupemuonorum B Pecnybnuke TatapcTaH
(TaTapcraH)» N0 MOHUTOPUHTY COAEPKaHMS MeSIKOAMCNEPCHBIX BELLEeCTB aTMocdepHoro Bo3ayxa B r. Kasanu (2014-2020 rr.)
C OLEHKOM YCpeLHEHHBIX 33 MHOroNIeTHUI nepuog, (Avr) M MakcuManbHbIX cpefHerofoBbix (MaxAvr) KoHueHTpauuii PM2,5
1 PM10 B 30Hax npoxmBaHus. CtatucTUyecKas 0bpaboTKa AaHHbIX MPoBefeHa ¢ Mcronb3oBaHWeM naketa R (Bepcus 4.0.5).
PaboTa BbinonHeHa npu nopaep:kke rpaHta POOU B pamkax npoekta 19-05-50094.

Pesynemamel. BbisiBneH BbICOKMIA YpoBEHb abCONIOTHOrO KonuyecTsa 303uHOGKN0B nepudepuyeckon Kposu u IL-5 y na-
LMEHTOB C BPOHXManbHOM acTMOM. TONBKO Y MALMEHTOB C ayIepriyeckon acTMon 0bHapyeHO MOBLILLEHHOE COZEpXaHue
obwero IgE (p=0,0001), KoppenupytoLLee ¢ BbicokuM ypoBHeM IL-4 (rS=0,38; p=0,045); kpoMe Toro, B 3TOM e rpynne oT-
Meyvasnochb Bbicokoe copepxanue IL-25 (p=0,009). Mpu 3ToM pa3nnumin B copep:kaHum IL-33 y naumeHToB ¢ BpOHXMaNbHOM
aCcTMOI BbIIBUTL He yAanoch. PerpeccoHHbIi aHanus noKasarn, uTo ysennyeHue copepxanusa PM2,5Avr Ha 1 MKr/M3 Benér
K yBennyeHunio KoHueHTpaumm IL-33 u IL-25, noBbiweHne ypoBHa PM10Avr — K yBenuueHnto KoHueHTpaumm IL-25 TonbKo
Yy NauMeHTOB C Heasepruvyeckon BpoHXManbHOM acTMON. Y NaUMEeHTOB C anepryeckon acTMOW NpY MOBLILLEHUN YPOBHSA
PM2,5Avr u PM10Avr cTatucTyecku 3HaumMoro yeennyenus IL-33 u IL-25 He BbisiBNEHO.

3aknioyeHue. Pe3ynbTaTbl PerpeccuMoHHOr0 aHanu3a YKasblBaloT Ha Bedyllyl pojlb MUKpouacTul, aTMochepHoro Bo3sgyxa
B PasBUTMM 1 MOAJEPIKAHNM 303MHO(PUIBHOTO BOCNANEHMS Y MALMEHTOB C Heanmepraiyeckum heHoTUNoM BpoHXManbHOM acTMBI.

KnioueBble cnoBa: bpoHxmanbHas acTMa; 303MHO(UILHOE BOCNaeHne; LUTOKUHLI; buomapKepsl; PM2,5; PM10.
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The role of fine suspended particles of atmospheric
air in the formation of eosinophilic inflammation
in T2-endotype of asthma

Olesya V. Skorokhodkina', Milyausha R. Khakimova', Gyuzel A. Timerbulatova' 2,
Olga A. Bareycheva?, Larisa E. Saleeva?, Rezeda G. Sharipova?®, Anastasiya V. Ablyaeva',
Liliya M. Fatkhutdinova'

! Kazan State Medical University, Kazan, Russian Federation
2 Hygienic and Epidemiological Center in Republic of Tatarstan (Tatarstan), Kazan, Russian Federation
3 Republican Clinical Hospital of the Republic of Tatarstan, Kazan, Russian Federation

ABSTRACT

BACKGROUND: Allergens induce eosinophilic inflammation in the T2 endotype of asthma. However, much less is known about
the role of non-specific factors (suspended particles in the atmospheric air-PM).

AIMS: To define eosinophilic inflammation on the basis of several biomarkers in the T2 endotype of asthma exposed to PM.
MATERIALS AND METHODS: We studied 150 patients with asthma, and 61 patients with T2 endotype of asthma (ages
18—65 years) were enrolled. Group 1 included 34 patients with allergic asthma, and group 2 included 27 patients with
non-allergic asthma. Moreover, 30 healthy matched controls without asthma and other allergic diseases were enrolled in the
study. Clinical examination and allergy testing were performed. Additionally, serum levels of IL-33, IL-25, IL-4, IL-5, IL-13,
DPP4 (multiplex assay), and periostin (ELISA) were evaluated. The analyses of the average annual concentrations (Avr) and the
maximal annual concentrations (MaxAvr) of PM2.5 and PM10 in Kazan were conducted using the database of the Center for
Hygiene and Epidemiology in the Republic of Tatarstan, being averaged over the period from 2014 to 2020 years in monitoring
points at residential areas. Statistical analyses were performed using R version 4.0.5. The study was funded by RFBR (Project
no. 19-05-50094).

RESULTS: We detected increased blood eosinophil count and IL-5 levels in patients with asthma. High levels of total IgE
(p=0.0001) that correlated with IL-4 levels were observed only in patients with allergic asthma (rS=0.38; p=0.045). Moreover,
elevated IL-25 levels were found in patients with allergic asthma (p=0.009). No significant differences in IL-13 levels in patient
with asthma were found. The regression analysis revealed that the PM2.5Avr increase by 1 mcg/m? increases IL-33 and IL-25
levels, but the PM10Avr increase raises the IL-25 levels only in patients with non-allergic asthma. No significant increase in
IL-25 and IL-33 levels under exposure to PM2.5Avr and PM 10Avr was detected in patients with allergic asthma.
CONCLUSIONS: The results of this study indicate the pivotal role of fine suspended particles in the development and maintenance
of eosinophilic inflammation in patients with non-allergic asthma.

Keywords: asthma, eosinophilic inflammation, cytokines, biomarkers, particulate matter.
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BACKGROUND

Currently, despite certain advances in the diagnosis and
treatment of asthma, several patients fail to achieve disease
control. This fact necessitates the search for new therapeutic
approaches that consider various ethiopathogenetic alternatives
of the development of chronic inflammation [1].

Studies in the last 25 years directed toward researching
the clinical and pathogenetic features of asthma have made
it possible to define the concept of disease phenotypes
and endotypes. In 1999, Wenzel et al. [2] examined tissue
samples obtained by endobronchial biopsy and suggested
two subtypes of inflammation, depending on the involvement
of eosinophils. This became the basis for distinguishing
asthma endotypes, namely, Th2-high (eosinophilic) and
Th2-low (non-eosinophilic) [3]. Continuing research in
this direction, Simpson et al. [4] studied the cellular
composition of induced sputum of patients with asthma
and found other cells along eosinophils, particularly
neutrophils. This significantly expanded the concept of the
possible mechanisms of chronic inflammation development
in asthma and allowed, in addition to eosinophilic version,
to additionally distinguish neutrophilic, mixed granulocytic,
and paucigranulocytic types of inflammation [5]. Further
investigation of pathogenetic mechanisms has led to the
emergence of new data indicating an involvement of type 2
innate lymphoid cells in the formation and maintenance of
eosinophilic inflammation in asthma [3]. Thus, the modern
concept of the problem allows distinguishing two asthma
endotypes, i.e., T2 endotype, where eosinophilic inflammation
develops, and non-T2 endotype, which is characterized by
a neutrophilic or paucigranulocytic inflammation [6].
More than 50% of patients with asthma have a T2 endotype.
Studies on the pathogenetic features of eosinophilic
inflammation made it possible to distinguish its biomarkers:
absolute count of peripheral blood eosinophils, eosinophil
count in induced sputum, nitric oxide levels in exhaled air,
and levels of total IgE, periostin, dipeptidylpeptidase-4
(DPP4), and some cytokines (thymic stromal lymphopoietin
[TLSP], IL-25, IL-33, IL-4, IL-5, and IL-13) in the blood
serum [7]. However, the value of individual biomarkers in
the characterization of eosinophilic inflammation continues,
which is unclear.

The development of eosinophilic inflammation in the
bronchial mucosa in these patients can be induced by
secondary agents — specific (allergens) and nonspecific
(viruses, microorganisms, and pollutants), which get into
contact with the epithelium of the respiratory tract, leading
to its damage and release of alarmins (TSLP, IL-25, and
IL-33). Moreover, allergens cause the development of
antibody immune response with the participation of Th2
lymphocytes producing IL-4, IL-13, and IL-5, B-lymphocytes,
differentiating in plasma cells, and synthesizing allergen-
specific IgE, and the activation of type 2 innate lymphoid
cells (ILC2). In turn, nonspecific stimuli such as ambient
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particulate matter (PM), when the epithelium of the
respiratory tract is exposed to them, lead to the preferential
activation of innate immunity mechanisms involving ILC2,
which synthesizes IL-13 and IL-5 [8, 9].

Ambient PM is a mixture of solid and liquid particles with
different chemical compositions, shapes, and sizes. Particle
size is essential because, depending on this parameter, fine
particles can reach different parts of the respiratory tract [10].
Thus, the following fractions are distinguished according to
the aerodynamic particle size: PM10 (aerodynamic particle
diameter of <10 pm), PM2.5 (aerodynamic particle diameter
of <2.5 pm), and PMO0.1 (aerodynamic particle diameter of
<0.1 pm). PM10 can reach the bronchi, and PM2.5 can reach
the bronchioles [11, 12]. In addition, ambient PM such as
transition metals and quinones from gasoline and diesel
combustion products, cigarette smoke, and secondary
organic aerosols formed in the atmosphere, when
inhaled and deposited in the respiratory tract, can induce
chemical reactions and formation of active forms of oxygen
(OH, 0,7, HO,, 0,. and H,0,) that lead to oxidative stress and
epithelium damage [13].

Studies on cell cultures have shown that epithelial
cytokines are released because of epithelial cell damage by
PM, which leads to the stimulation of dendritic cell maturation
and subsequent activation of Th2 lymphocytes [14]. Owing to
their electrostatic properties and porous surface, suspended
solids easily interact with aeroallergens (plant pollen
allergens, house dust mites, mold spores, and animal hair),
changing their allergenic properties [11]. Suspended particles,
binding to pollen grains, accelerate the release of allergens
and enhance their absorption in the respiratory tract [15].

Nevertheless, the presented data are based on the results
of studies conducted mainly on cell cultures [14]. The number
of studies on the effect of PM on eosinophilic inflammation
development in patients with asthma is limited. Therefore,
further research in this direction continues to be relevant.

This study aimed to characterize eosinophilic inflammation
in the T2 endotype of asthma under the effect of ambient PM
based on the analysis of individual biomarkers.

MATERIALS AND METHODS
Study design

An observational single-center cross-sectional sampling
“case—control” study was conducted.

Eligibility criteria
A total of 150 patients with asthma were examined, of
which 61 patients with T2 asthma were included in the study.
Inclusion criteria: aged 18-65 years and established
clinical diagnosis of allergic or non-allergic T2 asthma.
Exclusion criteria: allergen-specific immunotherapy or
biological therapy at the time of examination or medical
records on the use of these therapy options earlier.
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The control group consisted of 30 people who were
selected by the copy-pair method from individuals
comparable by sex, age, body mass index, and profession
(occupation) but do not have symptoms of asthma and other
allergic diseases. Both groups and the control group provided
written informed consent to participate in the study, which
involved the collection of biological material (blood serum).

Terms and Conditions

The study was conducted at the Republican Center
for Clinical Immunology of State Autonomous Healthcare
Institution Republican Clinical Hospital of the Ministry of
Healthcare of the Russian Federation (Kazan) and LLC
“Clinical and Diagnostic Center Yasin” (Kazan), where patients
with asthma referred for consultation by local therapists and
the control group were examined.

Study duration

The study was conducted from November 2019 to August
2022, and biological material (blood serum) was collected
from February 2020 to May 2021.

Description of medical intervention

The diagnosis of asthma was established in accordance
with current clinical recommendations [16]. The examination
program consisted of general clinical and specific
allergological methods. General clinical methods included
analysis of medical history, physical examination results,
laboratory (including general blood test with differential
white blood cell count and absolute eosinophil count), and
instrumental methods of diagnostics (spirometry with bro
nchodilatation test — inhalation of 400 pg of salbutamol
broncholitic). In turn, specific allergological examinations
included the analysis of allergological history, skin prick
testing with standard allergens, and total and specific IgE
levels in blood serum. To determine the level of disease
control, the asthma control test was performed [16].
Additionally, in the asthma group and control group, the
levels of IL-33, IL-25, IL-4, IL-5, IL-13, and DPP4 in the
blood serum was determined using MILLIPLEX MAP Human
TH17 Magnetic Bead Panel — Immunology Multiplex Assay,
MILLIPLEX MAP Human Cytokine/Chemokine Magnetic Bead
Panel Il = Immunology Multiplex Assay, and MILLIPLEX MAP
Human Cardiovascular Disease Magnetic Bead Panel 6 -
Cardiovascular Disease (CVD) Immunology Multiplex
Assay (Merck, Germany), and periostin concentration was
determined using enzyme-linked immunoassay (HUMAN
PERIOSTIN/OSF-2 ELISA KIT).

In addition, a database of the Federal State Healthcare
Institution “Center for Hygiene and Epidemiology in the
Republic of Tatarstan (Tatarstan)” for monitoring the content
of ambient PM in Kazan (https://fbuz16.ru) was analyzed from
January 2014 (start of monitoring ambient PM) to December
2020 to characterize the concentrations of PM fractions in
residential areas with the assessment of average annual
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concentrations of PM2.5 and PM10 fractions (PM2.5Avr
and PM10Avr), averaged over seven full calendar years,
and maximum annual average concentrations of PM2.5 and
PM10 fractions (PM2.5MaxAvr and PM10MaxAvr) of ambient
PM over the same period. An approach based on the use of
long-term averaged data as exposition parameters has been
applied in epidemiological studies on the effect of ambient
PM on public health [17, 18].

Main study outcome

The study determined the role of individual biomarkers
in the characterization of eosinophilic inflammation and the
role of ambient PM in the development and maintenance of
eosinophilic inflammation in patients with T2 asthma.

Subgroup analysis

As a result of the examination, two groups were formed,
namely, allergic asthma group (n=34) and the non-allergic
asthma group (n=27). The levels of eosinophilic inflammation
biomarkers were compared and analyzed, and the
relationship between the indicated parameters and ambient
PM was assessed.

Outcome registration methods

The results of general clinical and specific allergological
examinations were recorded in patient’s individual card. Data
on the levels of eosinophilic inflammation biomarkers were
recorded in the journal of laboratory examinations.

Ethical review

The study was approved by the local ethics committee of
FSFEI HE “Kazan State Medical University” of the Ministry of
Healthcare of the Russian Federation (Protocol No. 4 dated
April 28, 2020).

Statistical analysis

Considering the approaches adopted in one-stage
studies of biomarkers, the sample size (91 blood serum
samples) provides a statistical power of at least 95% [19].
The statistical analysis of data was performed using the R
software package (version 4.0.5, USA). Descriptive analysis
of the parameters, considering the deviation from the normal
distribution, included the calculation of median and quartiles
(Me [Q1; Q3]). Comparative analysis was based on the
statistical significance of the difference in indicators according
to the nonparametric Mann—-Whitney Z-test. The Spearman
coefficient was used to assess the correlation dependence
of the indicators. To assess the relationship between serum
levels of cytokines and the average annual concentrations of
PM2.5 and PM10, multivariate regression analysis was used.
In the regression models, sex, age, and body mass index
were used as cofounders. The critical level of significance
(p) when testing the statistical hypotheses was equal to 0.05.
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RESULTS

Study population

We examined 61 patients aged 18—65 (mean age, 41.18)
years with T2 asthma, including 21 men and 40 women.
The allergic asthma group included 34 patients (mean age,
31.9 years), whereas the non-allergic asthma group included
27 patients (mean age, 49.0 years). The characteristics of the
patients are presented in Table 1.

At the time of examination, 15 (44.12%) patients with
allergic and 8 (29.63%) patients with non-allergic asthma
did not receive basic anti-inflammatory therapy, which
was associated with low adherence of a certain number of
patients to treatment (willfully did not use the prescribed
anti-inflammatory therapy and used only short-acting 2
agonists). Unfortunately, at present, treating patients with
asthma in many regions of the world, including Russia, is a
significant problem [20]. In 6 (9.84%) patients, asthma was
diagnosed for the first time; thus, biomaterial was collected
before the start of therapy with inhaled corticosteroids (ICS).

The control group consisted of 30 people who were
selected by the copy-pair method from individuals comparable
by sex, age, body mass index, and profession (occupation),
but had no symptoms of asthma and other allergic diseases.

Main results

The results showed high values of the absolute number
of peripheral blood eosinophils in patients with allergic and
non-allergic asthma: allergic asthma group, Me [Q1; Q3],
291.75 cells/pL [140.60; 516.50]; non-allergic asthma
group, 286.00 cells/pL [170.00; 451.00], whereas in the
control group, this marker did not exceed 56.50 cells/pL
[48.50; 111.00] (p=0.000001), which confirms the presence
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of eosinophilic inflammation (Table 2). Moreover, IL-5
levels in the blood serum did not differ significantly in the
allergic and non-allergic asthma groups, i.e., 6.33 pg/mL
[2.32; 8.77] and 4.17 pg/mL [1.82; 14.64], respectively, and
as expected, in both cases, it was significantly higher than
in the control group, 2.32 pg/mL [2.32; 2.32] (p=0.006 and
p=0.017, respectively). In addition, despite the significantly
high values of the absolute number of eosinophils and IL-5
in both groups, the correlation between these markers
could not be found. However, after the exclusion of patients
receiving basic anti-inflammatory therapy with ICS at the
time of examination from both groups, a direct correlation
was found between IL-5 levels in the blood serum and the
absolute number of peripheral blood eosinophils (rS=0.47;
p=0.033). Generally, similar data were obtained for IL-13,
and its levels in the allergic and non-allergic asthma
groups were 92.26 pg/mL [35.33; 305.46] and 205.05 pg/mL
[54.01; 322.67], respectively, and was significantly higher than
that in the control group (p=0.007 and p=0.0001, respectively;
Table 2). In addition, a correlation was not found between
IL-13 levels and absolute number of peripheral blood
eosinophils. Regarding IL-4, its level was high only in the
allergic asthma group and correlated with high levels of total
IgE (rS=0.38; p=0.045). Moreover, in the non-allergic asthma
group, these parameters had low values and did not differ
from that of the control group.

The level of another biomarker of eosinophilic
inflammation — periostin — in the allergic and non-allergic
asthma groups did not differ from that of the control group
(10.00 mg/L [3.50; 27.00]). However, when comparing this
marker in the allergic and non-allergic asthma groups,
statistically significant differences were found: in the allergic
asthma group, the level of periostin was 11.94 mg/L [4.30; 25.03],

Table 1. Characteristics of patients with allergic and non-allergic phenotype of asthma

Indicators Allergic asthma; n=34 Non-allergic asthma; n=27
Mean age, years 31.9 490
Male 15 6
Sex
Female 19 21
Mild 5 (14.7) 2 (14)
Severity of asthma, n (%) Moderate 21 (61.8) 12 (4b.4)
Severe 8 (23.5) 13 (48.2)
. N Allergic rhinitis 32 (94.1) 0
Concomitant conditions, n (%)
CRSwWNP 0 11 (40.7)
ICS as monothera
Number of patients or in combination F\J/\)/lith LABA 18 (52.94) 14 (51.85)
receiving basic therapy 1S and SCS | binati
with corticosteroids, n (%) an in combination
’ with LABA and/or LAMA 1 2.94) 5(18.52)
Number of patients who did not receive basic therapy, n (%) 15 (44.12) 8 (29.63)

Note: CRSWNP, chronic rhinosinusitis with nasal polyps; ICS/SCS, inhaled/systemic corticosteroids; LABA, long-acting f,-agonists;

LAMA, long-acting muscarinic receptor antagonists.
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Table 2. Differences in biomarkers of eosinophilic inflammation in patients with T2 asthma and control group

Biomarkers Allergic asthma Non-allergic asthma Control group
Me [Q1; Q3] Me [Q1; Q3] Me [Q1; Q3] P
251,50 61.02 ]
IgE, 1U/mL. [165.20; 496.10] [26.01; 84.05] - 0.0001
Eosinophil count, 291.75 286.00 56.50 0.000001°
cells per pL, abs. [140.60; 516.50] [170.00; 451.00] [48.50; 111.00] 0.000001¢
L25 ool 0.03 0.03 0.025 <0.009°
P9 [0.03; 0.11] [0.025; 0.03] [0.025; 0.025] <0.021°
915 373 180
IL-33, pg/mL [1.80; 23.82] [1.80; 10.55] [1.80: 22.23] -
N 0.42 0.05 0.10 0,005
P [0.05; 1.49] [0.01; 0.30] [0.01; 0.38] 0.001b
417 232 0.006"
IL-5, pg/mL 6.33[2.32; 8.77] [1.82: 14.64] [2.32: 2.32] 0.017¢
LT3 o/ 92.2 205.05 40.28 0.007b
P [35.33; 305.46] [54.01; 322.67] [27.62: 9.87] 0.0001¢
- 1.9 685 10.00
Periostin, mg/L [4.30; 25.03] [2.10; 35.80] [3.50; 27.00] 0.0122
—— 1121.50 926.27 116700 0 05¢

[893.40; 1212.00]

[665.11; 1118.00]

[957.32; 1311.00]

Note: Statistical significance of differences between the following groups: 2 allergic asthma and non-allergic asthma; b allergic asthma
and control group, and ¢ non-allergic asthma and control group. Statistical significance was calculated using the Mann-Whitney test.

whereas in the non-allergic asthma group, it was significantly
lower at 6.85 mg/L [2.10; 35.80] (p=0.012).

Generally, similar data were recorded in relation to DPP4
levels, and its values in the allergic asthma group did not
differ from that in the control group, i.e., 1121.50 pg/mL
(893.40; 1212.00] and 1167.00 pg/mL [957.32; 1311.00],
respectively, and that in the non-allergic phenotype asthma
group was even lower than that in the control group,
926.27 pg/mL [665.11; 1118;00] (p=0.045).

We paid special attention to the assessment of alarmins.
In the allergic asthma group, the IL-25 level was
0.03 pg/mL [0.03; 0.11], which was significantly higher than
those in the non-allergic asthma (p=0.009) and control
(p=0.021) groups. Moreover, the results of the correlation
analysis demonstrated a direct relationship between
IL-25 and IgE (rS=0.41; p=0.042), IL-25 and IL-4 (rS=0.45;
p=0.043), IL-25 and IL-13 (rS=0.81; p=0.000001) in the
allergic asthma group. In addition, no significant differences
were found in the levels of IL-33 in the blood serum of the
asthma and control groups.

Simultaneously, we studied the relationship between the
levels of ambient PM (PM2.5; PM10) and individual biomarkers
of eosinophilic inflammation (Fig. 1). The regression analysis
showed that an increase in the PM2.5Avr level by 1 pg/m3
leads to an increase in IL-33 and IL-25 levels in the non-
allergic asthma group by 19.810+8.948 and 0.014+0.005 pg/mL,
respectively (Table 3). Additionally, IL-25 levels increased

DOl https://doiorg/10.36691/RJA1579

in patients by 0.006+0.002 pg/mL and increased PM10Avr
levels. Moreover, significant increase was not found in
IL-33 and IL-25 levels with high levels of PM2.5Avr and
PM10Avr in the allergic asthma group. Regression analysis
data also confirmed that an increase in PM10Avr levels in
ambient air by 1 pg/m?3 leads to an increase in IL-13 levels
by 6.228+2.878 pg/mL in the non-allergic asthma group, and
an increase in PM2.5Avr by 1 pg/m? leads to an increase in
DPP4 levels by 74.210+32.180 pg/mL.

Additional study results

Although ambient PM is involved in the pathogenesis of
both allergic and non-allergic asthma, significant regression
models were obtained only for the non-allergic asthma

group.

Adverse events
No adverse events were observed during the study.

DISCUSSION

Summary of the main result of the study

This paper describes eosinophilic inflammation in T2
asthma under the influence of ambient PM. Moreover, the
role of ambient PM in the development and sustaining of
eosinophilic inflammation in patients with T2 asthma is
determined.
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Fig. 1. Ambient air pollution in the residence of patients with asthma and controls: a, PM10Avr; b, PM10MaxAvr; ¢, PM2,5Avr;

d, PM2,5MaxAvr.

Note: Statistical significance was calculated using the Mann-Whitney test in the following groups: allergic asthma and control group, non-

allergic asthma and control group; * p <0.05; ** p <0.001.

Discussion of the main result of the study

Data indicate the presence of eosinophilic inflammation in
patients of both groups. This is evidenced by the high absolute
number of peripheral blood eosinophils and increased IL-5
levels in the blood serum of the allergic and non-allergic
asthma groups. In addition, a direct correlation was found
between IL-5 levels in the blood serum and absolute number
of peripheral blood eosinophils in patients not receiving
therapy with ICS and/or systemic corticosteroids, which is
associated with the possible effect of this drug on the severity
of eosinophilic inflammation. Other authors revealed similar
findings [21, 22]. In addition, IL-13 influences the development
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of peripheral blood eosinophilia by inducing the expression of
chemokine molecules, particularly eotaxin-1[9, 23]. Our study
highlighted significantly high levels of IL-13 in both groups.
The results regarding IL-4 and IgE levels were also
anticipated. High IL-4 levels were found only in patients with
allergic asthma, and it correlated with high levels of total
IgE. In addition, in the non-allergic asthma group, the levels
of these markers were low and did not differ from that of
the control group. Our results generally correspond to the
development of eosinophilic inflammation in allergic asthma
because IL-4 promotes the differentiation of Th2 lymphocytes
and the switch from IgM heavy-chain synthesis to IgE [9].
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Table 3. Coefficients of regression models
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Non-allergic asthma (J45.1)
and control group

Allergic asthma (J45.0)
and control group

Allergic asthma (J45.0)
and non-allergic asthma (J45.1)

Biomarkers
B14s.1%SE, Bpw*SE B1is.0+SE Buss.1-putSE
- } } Boa 4. 1+pMz 5= 19.810+8.948
IL-33, pg/mL j p=0v.E139b
) ) Ban 45.1prrz s =T.210+32.180
DPP4, pg/mL j p:El]r_[]3[|C
BBA j45.1*PM2.5AVT=U'0‘|AiU'UU p=0013d
IL-25, pg/mL - - A j45.1-pmionur=0-0060.002
p=0.0114
i Bea jus.1=0.092+0.022 ) Boa 45 1+pmioa=6-228+2.878
IL-13, pg/mL | =0.021° i p=0‘fr039e
) Bap 45 =0.010+0.004 ) ]
IL-5, pg/mL j -0.028°
1 i BBA '45.1=U'35110'049 BBA 'A5_0=0.40410.16[I _
Eosinophils J 5-0.001% j 50,018

Note: The table represents only significant coefficients of regression (p <0.05). These linear multivariate regression models include the
following variables: asthma phenotype (J45.0, allergic asthma; J45.1, non-allergic asthma), variable of exposure (PM2.5Avr and PM10Avr),
and variable of interaction between asthma and PM. Cofounders in multivariate regression models: @ age, body mass index, and sex;
b age, sex, body mass index, and total IgE; © sex, total IgE, and asthma severity; 9 age, sex, body mass index, and asthma severity; © sex

and asthma severity. PM, particulate matter; SE, standard error.

Analysis data of other biomarkers of eosinophilic
inflammation, periostin and DPP4, were unclear. Indeed, levels
of periostin in the allergic and non-allergic asthma groups did
not differ from those in the control group, whereas high levels
of periostin were found in the allergic asthma group, which
may be due to concomitant pathologies such as allergic rhinitis
in a significant number of patients in this group and their lower
body mass index. Kimura et al. [24] reported similar results;
when they studied the levels of serum periostin in patients with
asthma and allergic rhinitis, a negative correlation was found
between body mass index and periostin levels. In addition, they
revealed a trend toward an increase in the level of periostin in
patients with allergic rhinitis.

Generally, similar data were registered in relation to DPP4,
and its levels in the allergic asthma group did not differ from
that in the control group, and in the non-allergic asthma group,
they were even lower than that in the control group (p=0.045).
These differences can probably be explained by the use of ICS
as basic therapy in the vast majority of patients with asthma.
Solanki et al. [25] also showed a significant decrease in levels
of serum periostin in patients with asthma after 4 weeks of
initiation of corticosteroid therapy. In addition, evidence revealed
lower significance of periostin and DPP4 for characterizing
eosinophilic inflammation in patients with asthma [26, 27].

We also assessed alarmins. Damage to the epithelium of
the respiratory tract when exposed to allergens, pollutants,
and tobacco smoke leads to the secretion of alarmins [8].
We registered significantly high levels of IL-25 in the allergic
asthma group. Paplinska-Goryca et al. [28] reported similar
data when studying the levels of IL-25 in induced sputum,
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which revealed high levels of IL-25 in the allergic asthma
group. As shown in previous studies, IL-25 enhances the
production of IL-4, IL-5, and IL-13 by Th2 lymphocytes and
IL-5 and IL-13 by ILC2 [29], whereas the inhibition of IL-25
leads to a decrease in the levels of Th2 cytokines [30]. In
the present study, a relationship between IL-25 and total IgE,
IL-25 and IL-4, IL-25, and IL-13 was found only in patients
with allergic asthma, which generally fits into the concept of
eosinophilic inflammation pathogenesis in allergic asthma.
However, we failed to identify significant differences in IL-33
levels in the blood serum of patients with allergic and non-
allergic asthma. However, when assessing the relationship
between the number of ambient microparticles and levels of
alarmins using multivariate regression analysis, the level of
PM2.5Avr increased by 1 ug/m3, which leads to an increase
in the levels of IL-33 and IL-25 in the non-allergic asthma
group. Alarmins released from epithelial cells upon exposure
to PM activate ILC2, which synthesizes IL-5 and IL-13 [9].
In turn, IL-13 activates the synthesis of matrix peptides,
including DPP4 [27]. In our study, an increase in PM10Avr
by 1 pg/m3 increased DPP4 levels by 74.210+£32.180 pg/mL.
In addition, in patients of the same group, with an increase
in the amount of PM10Avr, level of IL-25 also increased.
Thus, our data generally correlate with modern views on
the development of eosinophilic inflammation in patients
with non-allergic phenotype of T2 asthma. Moreover, in
the allergic asthma group, no significant increase in IL-33
and IL-25 levels associated with higher levels of average
annual concentrations of PM2.5 and PM10 in areas where
patients live, which suggests the secondary role of ambient
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PM compared with the influence of specific stimuli (allergens)
in the induction of eosinophilic inflammation in the allergic
asthma group.

Study limitations

In this study, data on the content of ambient PM (PM2.5
and PM10) are based on geospatial approach (distance from
places of residence of the patient group and control group to
monitor points of the “Hygiene and Epidemiology Center in the
Republic of Tatarstan (Tatarstan)’). To obtain more accurate
data in the future, reducing the distance between indicators’
measurement points is possible. In addition, our results can
only be extrapolated to residents of industrial cities because
the study considered data on the content of ambient PM
within a large city, and its residents comprised the study
population. The prevalence of patients with moderate and
severe asthma is also a certain limitation.

CONCLUSION

Regression analysis data demonstrate that ambient PM
plays the main role in the development and maintenance of
eosinophilic inflammation, primarily in patients with non-
allergic phenotype of T2 asthma. Conversely, in patients with
an allergic asthma, results indicate the secondary role of PM.

REFERENCES

1. Global Initiative for Asthma [Internet]. Global Strategy for
Asthma Management and Prevention. 2022. Available from:
www. ginasthma.org. Accessed: 15.10.2022.

2. Wenzel SE, Schwartz LB, Langmack EL, et al. Evidence that
severe asthma can be divided pathologically into two inflammatory
subtypes with distinct physiologic and clinical characteristics.
Am J Respir Crit Care Med. 1999;160(3):1001-1008. doi:
10.1164/ajrcem.160.3.9812110

3. Kuruvilla ME, Lee FE, Lee GB. Understanding asthma phenotypes,
endotypes, and mechanisms of disease. Clin Rev Allergy Immunol.
2019;56(2):219-233. doi: 10.1007/512016-018-8712-1

4. Simpson JL, Scott R, Boyle MJ, Gibson PG. Inflammatory
subtypes in asthma: Assessment and identification using
induced sputum. Respirology. 2006;11(1):54-61.  doi:
10.1111/).1440-1843.2006.00784.x

5. Avdeev SN, Nenasheva NM, Zhudenkov KV, et al. Prevalence,
morbidity, phenotypes and other characteristics of severe bronchial
asthma in Russian Federation. Pulmonologiya. 2018;28(3):341-358.
(In Russ). doi: 10.18093/0869-0189-2018-28-3-341-358

6. Nenasheva NM. T2-high and T2-low bronchial asthma, endotype
characteristics and biomarkers. Pulmonologiya. 2019;29(2):216-228.
(In Russ). doi: 10.18093/0869-0189-2019-29-2-216-228

7. Diamant Z, Vijverberg S, Alving K, et al. Toward clinically
applicable biomarkers for asthma: An EAACI position paper. Allergy.
2019;74(10):1835-1851. doi: 10.1111/all.13806

8. Hong H, Liao S, Chen F, et al. Role of IL-25, IL-33, and TSLP
in triggering united airway diseases toward type 2 inflammation.
Allergy. 2020;75(11):2794-2804. doi: 10.1111/all.14526

Vol 19 (4) 2022

DOl https://doiorg/10.36691/RJA1579

Russian Journal of Allergy

The key part in the induction of eosinophilic inflammation in
this case, clearly, belongs to allergens.
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Bo3pacTHble ocob6eHHOCTM ceHcubunmsauum K 6enky
KYPUHOro sikLa y AeTed C NULLEBOU annepruen

M.A. CHoBckas, EJ1. Cemukuna, C.I'. Makaposa, 0.A. EpeLuko, [I.C. Acakos, A.A. lanuMoBa

HaumoHanbHbIi MeAULMHCKWIA UcCe0BaTeNbCKUA LIEHTP 3[0poBbs AeTeld, MockBa, Poccuiickas ®epepaums

AHHOTALMA

06ocHosaHue. Pa3nnyHble UCCNeLoBaHWA N0 BCEMY MUPY NOKa3anu, YTo 0fHOW M3 OCHOBHbIX NpuuuH IgE-onocpepoBaHHoi
NMULLEBOW anneprv y AeTeli ABNSETCA anneprus Ha KypuHble siLa.

Llene — aHanu3 pacnpoCTPaHEHHOCTM M CTENEHU CeHCUBMAM3aLMKM [ieTell poCCUIiCKOM Nonynaumuu K BenKy KypuHoro siiua
B 3aBMCKMMOCTM OT MOJIa U BO3PacTa NaLMEeHTOB.

Mamepuanel u MemodeL. [TpoBeaeHo ccneoBaHue YpoBHen IgE K 3KCTpaKTy annepreHoB KypuHoro benka y feTen, UMetoLLmx
K/MHUYECKVe NPU3HAKM NULLIEBOI afinepriy, Takue Kak TOLUHOTa, pBOTa, PacCTPOMCTBO CTyNa, pa3BuBaloLLmMecs nocse npuéma
MALLM, OTEKW CIIM3UCTBIX 0D0N0YEK, OTEKM BEPXHUX [bIXaTeNbHbIX MyTel, KpanuBHMLA, 060CcTpeHue ak3eMbl (4981 naumeHT
B BO3pacTe 0T 6 MecsileB [0 18 net), ¢ aHanM30M YacToTbl U CTEMEHN CEHCMOUNM3ALMM B Pa3NIUYHbIX BO3PACTHbIX rpynnax.
Pesynemamel. Y 29,5% ob6cnepoBaHHbIX AETel BbiSBNEH NO3UTUBHBINA IgE-OTBET Ha 3KCTPaKT aniepreHoB KypuHoro ben-
Ka. Hanbonee yacto BcTpevancs Huskuii (31,6%, IgE 0,35-0,69 KE/n) u ymepeHHbii (40,2%, IgE 0,70-3,5 KE/n) ypoBeHb
aHTuTen usotuna IgE, Bbicokui ypoBeHb aHTuten (IgE >50,0 KE/n) ycTaHoBneH y 6,2% obcnenoBaHHbIX. Y AeTeli nepBoro roaa
YU3HN ceHcmbunm3aums BoiseneHa B 39% cyyaes. Y fieTeil cTapLumMX BO3PACTHbIX FPYMn 0TMEYEHO YMEHbLLEHME YacToTbl M0-
NOXUTENIbHBIX OTBETOB MO CPABHEHMIO C MaLMEHTaMW MaJLLero Bo3pacTa. 3aBMCUMOCTb YacToThl CEHCMOMAM3auUmMy 0T nona
obHapyxeHa y feten ctapwe 12 net. Y neBouek 12—14 u 14—18 neT yactoTa ceHcubunmsaumum K benky KypuHoro siiua bbina
CTATMCTUYECKM 3HAYMMO HUXKE N0 CPABHEHUIO C MasibyMKaMM TOr0 e Bo3pacta. 0TMeyeHa TakKe 3aBMCUMOCTb BbIpaXKeHHOC-
T IgE-0TBETa OT BO3pacTa: YMeHbLLUEHUe YaCTOTbl BbICOKOMO3UTUBHBLIX OTBETOB W YBEJIMYEHWUE [0/IM NALMEHTOB CO CPEAHUM
MAM HU3KWUM ypoBHeM IgE BbisiBNEHbI B CTApLUKMX BO3PACTHbIX rpynnax. ¥ AeBoyeK Habmiofanoch CHUMEHME BbIPAaXEHHOCTH
IgE-oTBeTa K Bo3pacty 12 neT, y ManbumkoB — nocne 14 ner.

3axnioyeHue. Hanbonbluas YacToTa BbiSIBNEHUA MOBbLILLEHHbIX YPOBHEN aHTUTeN U30Tuna IgE K aKCTpaKTy annepreHoB bes-
Ka KypuHOro siiua HabnmoaaeTcs y feTel NepBoro rofia Xu3Hu; 3TM NMOKa3aTeNIM CHUXKAKTCA Y AeTeli CTapLuMX BO3PacTHbIX
rpynn, a y AeTeii cTapiue 12 nieT ux BblpaXEHHOCTb CBA3aHa TaKKe C NOSOM nauueHTa. OTMeueHHas TEHAEHUMA K YMeHb-
LLEHWI YMCNa NaUMEHTOB C HaJIMYMEM aHTUTeN U30TuNa IgE K 3KCTPaKTy annepreHoB Beska KypuHOro LA U YMeHbLLEHUIO
X KOJINYECTBEHHOTO YPOBHSA B NOAPOCTKOBOM BO3pacTe MOXET bbiTb CBMAETENLCTBOM Pa3BUTUS TOSIEPAHTHOCTU K LaHHOMY
MULLEBOMY NPOSYKTY.

Kniouesble cnoBa: nuLLeBas anneprus; CeHCMBUNN3aLMa K IKCTPaKTY annepreHoB 6enika KypuHoro siiLa; annpreHcneum-
duyeckui IgE.
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Age-related features of sensitization to chicken egg
white in children with allergic diseases

Marina A. Snovskaya, Elena L. Semikina, Svetlana G. Makarova, Oksana A. Ereshko,
Dmitry S. Yasakov, Albina A. Galimova

National Medical Research Center for Children’s Health, Moscow, Russian Federation

ABSTRACT

BACKGROUND: International studies have shown that egg allergy is one of the main causes of IgE-mediated food allergies
in children.

THIS STUDY AIMED T0 analyze the frequency and rate of sensitization to white egg of Russian children, depending on the sex
and age.

MATERIALS AND METHODS: Anti-egg white-specific IgE antibodies were measured in children with symptoms of food allergy,
such as nausea, vomiting, stool disorder developing after eating, mucosal edema, upper respiratory tract edema, urticaria, and
exacerbation of eczema (4981 patients aged 6 months to 18 years). The frequency and degree of sensitization in various age
groups were analyzed.

RESULTS: In this study, 29.5% of the children had anti-egg white IgE antibodies. Low (31.6%, IgE=0.35-0.69 kU/L) and
moderate (40.2%, IgE=0.70-3.5 kU/L) sensitizations were the most common. An extremely high level of anti-egg white
antibodies (IgE >50.0 kU/L) was observed in 6.2% of the patients. In the first year of life, sensitization was detected in 39% of
the cases. In older age groups, the frequency of positive responses decreased. compared with those in the younger groups.
The dependence of sensitization frequencies on sex was found in children aged >12 years. Frequencies of egg sensitization
in girls aged 12-14 and 14-18 were statistically significantly lower than those in boys of the same age. The dependence of
the response severity on the patient’s age was also noted: a decrease in the frequency of highly positive responses and an
increase in proportion of patients with medium or low IgE levels in the older group. The severity of the IgE response decreased
by age 12 and 14 years in girls and boys, respectively.

CONCLUSION: The detection frequency of specific IgE antibodies to the extract of allergens of chicken egg white was the
highest in children in the first year of life. These parameters decrease in older children; after the age of 12, the response
severity and frequency were associated with the patient’s sex. The tendency of the number of patients with chicken egg white
allergen-specific IgE antibodies and their quantitative level in adolescence to decrease may be evidence of the development of
tolerance to this food product.

Keywords: food allergy, sensitization to white egg allergen extract, specific IgE antibodies.
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OPUTHAJTBHBIE VICCTIE IOBAHNA

Ob0CHOBAHUE

MuweBas anneprus K KYpuHoMy siiLly — OfIHa U3 aKTy-
anbHbIX NpobneM JeTCKOW anneprosiorum, Kotopas, corac-
HO pesynbTaTaM WUCCRefoBaHWA MO BCEMYy MUPY, SBNSIETCS
0JHOM M3 OCHOBHbIX NpuunH |gE-onocpenoBaHHoN NuLwe-
Boi anneprum y aeteit [1, 2]. U3yyeHne uMMyHHoro oTBeTa
Ha annepreHbl U yCTaHOBNEHUE NPodUNs ceHcMbunusaumm
MOryT ObiTb MONME3HBIM MHCTPYMEHTOM [ BbISIBIEHUSA
NUL, NOABEPIKEHHBIX PUCKY PasBUTUS CTOWKOM anneprum
Ha siua [3]. MpeacTtaeneHHble B uccnegoBaHum HealthNuts
CBEJEHNs 0 PacnpoCTPaHEHHOCTU CeHcMbunusaumm K pas-
JINYHBbIM anjepreHaMm y feTeii NepBOro roAa KW3HW SEMOH-
CTPUPYIOT BbICOKYH0 YacTOTy MWLLEBOW aniepruv y petei
AaHHoro Bo3pacta [4]. Mo maHHbIM nuTepaTtypbl, anneprus
K KypUHOMY SILly 3aHWMaeT BTOPOE MECTO CPeau MpUYUH
MULLEBON anmeprum y feTeil paHHero Bo3pacta nocie an-
neprum K 6enkaM KopoBbero MosioKa [9, 6]. ViMetotcs Takoke
coobLLeHus, 4To B MOCNELHNE LeCATUNETHS PacrpoCTPaHEH-
HOCTb NULLLEBOW anepruv pacTet, u 3abonesaHue Hanbonee
yacTo BCTpeyaeTcs y feTeid, YeM Yy B3POC/bIX MaLMEHTOB.
Hanbonee 3HaYMMbIM WUCTOYHMKOM MULLEBLIX anjepreHoB
SBNAIOTCA apaxuc, opexu, pbiba, MONKCKY, LA, MOMOKO,
nwexuua, cos [71].

luwesas anneprus K ALy ABNAETCA TaKXKe OfHONA
U3 BeLyLMX NPUYMH TAXKENLIX GOPM aTonMuecKoro aep-
MaTuTa, OLHUM W3 TPUITepoB aHadUNAKTUYECKMX peaKLmi:
b0 7-12% Bcex cnyyaeB aHadumnakcuu y geTen CBA3aHb
¢ ynotpebnenneM KypuHoro siiua [8, 9]. KpoMe Toro, ceH-
cmMbunusaumsa K annepreHaM KypuHoro siiLa B paHHeM BO3-
pacTe sBNAeTCA MPeAUKTOPOM MocnedyloLlero pasBuTUs
BpoHxmanbHoii actMbl [10, 11].

[lns naHHOro TMNa NULLLEBOIA annepruy XapaKTepHbl CMOH-
TaHHOe paspelueHne 3aboneBaHuUA y MaLMEHTOB U pasBuUTUE
TOSIEPaHTHOCTU Ha BeNoK KypuHOro siliLa ¢ BospacToM [2]. Oa-
HaKO y YacT JeTei, He pasBMBLUMX TOJIEpPaHTHOCTb, COXpa-
HAIOTCS BbIPaXKEHHbIE KIMHWYECKME MPOSBIEHUS anneprum
BO B3pOC/IOM Bo3pacte (pBoTa, 60nb B XMBOTE, AMapes, Kpa-
MUBHWLA), YTO 3HAYMTENIBHO YXYLLIAET KAaYeCTBO MX JKM3HM,
a TaKKe YBENMYMBAET PUCK XU3HEYTPOXKAIOLLMX peaKumn [3].
CornacHo JaHHbIM MHOMOIETHUX NPOCMEKTUBHBIX UCCNEf0Ba-
HWI, NaTeHTHas CeHcubunusaums (T.e. BbISIBNIEHWE B CbiBO-
POTKe KpOBU NauyeHTa annepreHcneumdunyeckux IgE npm or-
CYTCTBMM KITMHWYECKUX MPOSBIEHUIA annepruu) BO MHOTUX
Cyyasx NpepLlecTByeT pasBUTUIO annepriyeckoro 3abone-
BaHWUS B NOCNeAyHOLLeN Xu3hm [12, 13].

B HacTosiLlee BpeMs HanuuuMe NULLEBOM anfeprum
YCTaHaB/MBAETCA HA OCHOBAHUM aHAMHe3a, KJIMHUYECKOM
KapTuHbl 3aboneBaHus, LaHHbIX crneuuduyeckoro annep-
rofiornyeckoro obcnesoBaHUsa C MULLEBLIMW annepreHa-
MW, @ TaKXe pesyNnbTaToB MPOBOKALMOHHbIX Npob u/wnm
MCYE3HOBEHWSI CUMMTOMOB MPU Ha3HAYeHUU 3IMMUHA-
UMOHHOW ameThl [4, 7]. BaHbIM METOLOM [LMarHOCTUKM
IgE-onocpenoBaHHOW NULLLEBOI annieprv ABNSETCA in Vitro-
TecTupoBaHue, Haubonee akTyanbHOe MNpU OTCYTCTBUM
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YETKOrO YKa3aHWs Ha MPUYUHHO-3HAYUMBIN (HaKTop, MHO-
)KECTBEHHOW MULLEBON anieprum, HeBO3MOXHOCTU Npu-
MEHEHUS 3IMMUHALMOHHOM AMETbl UK €€ OrpaHUYeHHOM
(byHKUMOHanbHoCTH [3].

Lenb uccnepoBanua. BospactHas guHamuka IgE-oteeTa
Ha pa3nunyHble NULLEBbLIE NPOAYKTHI paHee bbina paccMoTpe-
Ha HamMK B OTHOLLUEHWW anyiepreHoB 3/1aKOB, OBOLLEW, MSCa
YMBOTHbIX, ¥ Bbl0 NMOKa3aHo, YTO YpOBEHb aHTUTEN U30TMNA
IgE K 3KcTpaKTaM annepreHoB pasfiMyHbIX UCTOYHMKOB OT-
nnyaetca y AeTen pasHblx Bo3pacToB [14]. OgHako B cBA3M
C OTCYTCTBMEM B NUTEpaType OLHO3HAYHbIX AaHHbIX O pac-
MPOCTPaHEHHOCTM W BO3PaCTHbIX 0COBEHHOCTAX ceHcnbunu-
3aUMM K KYPUHOMY fiiLYy Y JeTeld POCCUICKOM MOMynsLmm
Lenblo [aHHOM paboTbl CTan aHanu3 pacrpoCTPaHEHHOCTH
W CTeNeHn CeHcmMbunmsaumm petein K 6enKy KypuHoro sinua
B 3aBMCMMOCTM OT M0/1a M BO3pacTa MaLMeHToB.

MATEPWAJIbI U METObI

Jl13anH uccnepoBaHus

Hamu npoBefeHo OAHOLEHTPOBOE CpaBHUTENbHOE peT-
POCMEKTUBHOE WUCCef0BaHUE 4acTOTbl BbISBNIEHWUSI CEHCU-
Ounmsaumm K Benky KypuHoro fiila B KoOropTe MauyeHToB
3 Poccum, umetowwmx nuwieyto annepruio. B uccnenosanme
BKJIK0YeHbI I6TU B BO3pacTe oT 6 MecsiLeB A0 18 neT, BbibpaH-
Hble 13 peructpa OrAY «HMWL, 3popoBbs aetet» MuH3apasa
Poccuu, KoTopble MMenn cMMNTOMbI NULLLEBOI anniepru, bbinm
KOHCYNbTMPOBaHbI a//1eprosioroM W HampaeieHbl Ha onpefe-
NeHVe B CbIBOPOTKE KPOBM YPOBHS anepreHcneumbuyeckmx
IgE K WupOoKOI NaHenn annepreHoB ANs BbISIBNEHWS TpUr-
repHoro (akTopa.

Kputepuu cootBetcTBMA

Kpumepuu 8x/I04eHUS: Hanuume NULLEBON anneprum,
MOATBEPIKAEHHON B COOTBETCTBUM C MPUHATLIMU CTaHAapTa-
MW AMArHOCTUKM; NOANMUCAHHOE 3aKOHHBIMM NpeaCcTaBuTeNs-
MW MauueHTa MHPOPMUPOBaHHOE COrfiacke 0 MPOBEAEHWM
obcnenoBaHus.

Kpumepuu UCK/IH0YeHUS: Hanune CONYTCTBYIOLLETO WH-
(eKLMOHHO-BOCNANMTENBHOO NPOLIECCa; 0TCYTCTBUE UHGOP-
MWPOBAHHOTO COITIacks Ha NPOBEfEHWE UCCIIe0BaHNS.

Ycnosus nposepeHus

WccneposaHue BobinonHeHo Ha b6ase ®TAY «HMUL, 3p0-
poBbs AeTei» MuHapgpasa Poccumn (MockBa).

npOp,Oﬂ)KMTEHbHOCTb uccienosaHuA

Cbop 1 aHanu3 nony4eHHbIX JaHHBIX MPOBOAWIN C WioNA
2018 . mo Mapt 2022 1.

OnucaHue MegMUMHCKOrO BMeLLaTeNbCcTBa

B xome wuccnenoBaHWs OCYLIECTBNEH PETPOCMEKTUB-
Hbl aHanu3 [aHHbIX; MeOWLMHCKOr0 BMeLaTenbcTBa He
MpoBOAMIOCh.
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OcHOBHOM MUCX0J, UCCNea0BaHuA

OnpepneneHa Bo3pacTHas AuHaMuKa IgE-oTBeTa Ha 3Kc-
TPaKT annepreHoB Befka KypuHOro Anua y feTei ¢ NULLEBON
anneprueii. BoiaeneHbl Bo3pacTHble AManasoHbl, B KOTOPbIX
4acToTa BbISBNIEHWUA MONOXUTESNBHLIX OTBETOB HE U3MEHSET-
cAA. BblgeneHsbl rpynnbl NauMeHToB, MOKa3aBLUMX Haubonb-
LY YacToTy W BbIpaXeHHOCTb IgE-oTBeTa Ha annepreHb
benka KypuHoro snua. lpoBeaéH aHanM3 BAMAHUS BO3pacTa
1 NoNa NauMeHTOB Ha YacToTy NOMOXMUTENbHBIX OTBETOB U UX
BbIPaYKEHHOCTb.

Ananus B nogrpynnax

MauumeHTbI, BKIIIOYEHHbIE B UccnenoBaHue (n=4981), obiin
pasfeneHbl Ha 9 rpynn B 3aBMCMMOCTY OT Bo3pacTa. Kaxaas
BO3pacTHas rpynna bbina pasgenieHa Ha 2 rpynnbl No no-
NIOBOMY MPU3HAKY.

B rpynnax npoBeAg€H onucaTeNibHbIA U CPaBHUTENbHBIN
aHanmM3bl No CieayoLLMM NapaMeTpaMm: KoJMYeCcTBO NaLyeH-
TOB C NONoXuTeNbHbIM |gE-0TBETOM Ha 3KCTpaKT annepre-
HOB DefiKa KypuHOro ALA; KONMYECTBO NALMEHTOB C HU3KOA,
YMEpEHHOM, CPefiHeN, BbICOKOW, 04eHb BbICOKOM, MPefesbHO
BbICOKOW KOHLLEHTpaLueit aHTuTen usotuna IgE.

MeToabl perucTpaLmm UCXon0B

Hamu npoaHanuaupoBaHbl Bce ambynaTtopHble KapTbl
MaLMeHTOB C AMarHo3oM NMULLEBOI annepruu, NpoLeALLMxX
obcnenoBaHve 1 neyeHune B GrAY «HMULL 3nopoBbs aeteii».
NMMyHonornyeckoe obcnenoBaHue naLmeHToB Obio NpoBe-
LEHO MEeTOLlOM HenpsMon UMMyHodyopecLeHuun (aHanu-
3atop Phadia250, Thermo Fisher Scientific, CLLA) B cooTBeT-
CTBMM C UHCTPYKLMEN MPOM3BOAMTENSA TECT-CUCTEMBI. Y BCEX
nauueHToB ObiN OMpefenéH ypoBeHb MMMYHOIO06YNMHOB
Knacca E (IgE) K aKkcTpaKTy annepreHoB b6efika KypuHoro snua.
Pe3ynbTaT TecTUpOBaHWUS CYMTanCcs MONOKMTENbHBIM (ypo-
BEHb aHTUTEN KJIMHWMYECKM 3HAYMMbIM) MPU KOHLEHTPaLMK
IgE >0,35 KE/n. B uHTepnpeTaumum nonyyeHHbIX pesynbTaToB
MCMO/b30BaN0oCh TAKIKE Pa3fesieHne UX Ha KIacchl CeHCMbu-
NIN3aLMKN COrNAcHO [aHHLIM MPOWU3BOAMTENS TECT-CUCTEMBI.
Tak, npu KoHueHTpaumm 0,01-0,34 KE/n ypoBeHb aHTUTEN U30-
TMna IgE cumTancs ouarHocTuyecky HesHaumMbIM (0-1 Knacc);
NP1 KOHLEHTpauum aHTuten, paeHoii 0,35-0,69 KE/n, ypoBeHb
aHTUTEN COOTBETCTBOBAN Craboi ceHcmbunmsauum (I knacc);
npu KoHueHTpaumm aHtuten 0,70-3,49 KE/n ceHcmbunmsaums
naumeHTa cuuTtanacb ymepeHHoi (Il Knacc); KoHueHTpaums
aHtuten 3,5-1749 KE/n cootBeTcTBOBana cpeaHeMy ypoB-
Hio ceHenbunusaumm (Il knacc), 17,5-49,9 KE/n — BbicoKo-
My yposHio (IV knacc), 50,0-99,90 KE/n — ou4eHb BbICOKOMY
yposHio (V knacc), 6onee 100 KE/n — npeaenbHO BbICOKOMY
YpoBHi0 ceHcmbunmsaumm (VI knacc).

JTnyecKas JKCnepTu3a

Ha 3acenaHum NOKanbHOrO HE3aBMCUMOTO 3TUHECKOTO KO-
muteTa OTAY «HMULL 3p0poBbst AeTei» NPUHSATO KOHCEHCYC-
Hoe peLLeHne opobpuTb MaTepuansbl cTaTby «CeHenbunmsaums
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K GeNKy KypuHOro snMua y feTei C anepriyeckoin nartoo-
rMei B pasinyHble BO3pacTHble Nepuofbl» Ans nybnukaumm
B «Poccuiickom annepronornyeckoM xypHane» ([poto-
Kon N2 6 ot 07.07.2022).

CraTUCTUYECKUMK aHanus3

OnmcaTenbHbI U CPaBHUTESNbHBIA CTAaTUCTUYECKUIA aHa-
N3 AaHHBIX BbIMOIHEH C MOMOLLBI0 MporpaMMHoro obecne-
yenus IBM SPSS (CLLA) v nporpammel Microsoft Office Excel
(CLUA), pesynbTaTbl npencTaBieHbl B BUAE CBOLHbIX Tabnuy,
1 rpadmkoB. CpaBHUTENbHBIA aHaNM3 KONMYECTBEHHBIX AaH-
HbIX NPOM3BOLMNM C ucnonb3oBaHueM U-kputepus MaHHa—
YuTHU. KpuTUYeckuit ypoBeHb 3HAYMMOCTU NpU MpOBEpPKE
CTaTUCTUYECKMX TWUNOTE3 (p) B [AHHOM MCCNEe0BaHUM Npu-
HuMancs pasHbiM 0,05.

PE3YJIbTATbI

06beKTbl (yyacTHUKM) UccnenoBaHUA

B uccnepnoBaHme BKOYEHbl AaHHble peructpa 4981 na-
LiMeHTa C CUMNTOMaMM NULLLEBOI annepriv, TaKMMM Kak ToLL -
HOTa, pBOTa, PaccTpOWCTBO CTyMa, pa3BuBalOLLMecs nocne
MPUEMA MULLM, OTEKU CITU3UCTBIX, OTEKU BEPXHUX JbiXaTeslb-
HbIX NyTei, KpanuBHULA, 060CTPEHUe 3K3eMbl (2698 feBoveK,
2283 ManbuuKoB). PacnpegeneHue AeTen mo BO3pacTHbIM
rpynnam u nony npeAcraeneHo B Tabn. 1.

OcHoBHble pe3ynbTaTbl UCC/IE40BaHUA

AnnepreHcneunduueckue IgE K 3KcTpakTy annepreHoB
Benika KypuHOro AL B KIIMHUYECKM 3HAUMMBIX YPOBHSAX Bbl-
seneHbl y 1470 (29,5%) peteit, u3 Hux y 843 (36,9%) Manbuu-
KoB 1 627 (23,2%) neBoyex.

OTMeYeHO 3aBMCMMOE OT BO3pacTa M3MEHeHWe YacToThl
ceHcmbunmsauun. Y naumMeHToB MepBoro rofa XU3HW BbISiB-
neHa HanbonbLLas YacToTa ceHcnbunusaumm — 39%. Y peten
CTapLUMX BO3PACTHbIX FPYMM 0TMEYEHO YMEHbLLEHWUE YacTOoThl
MOJIOXKUTESbHBIX OTBETOB NpM TECTUPOBaHUU. B rpynne peteii
B Bo3pacrte 1-2 1 2—4 NeT NONOXKMTENbHBbINA pe3ysbTat TeCTU-
poBaHua BbisBneH B 35,4 u 34,7% cnyyaes, B rpynne AeTei
4—6 ner — B 31,0%, B rpynnax 6—8, 810 u 10-12 netr —
B 22,8, 20,2 1 19,2% cooTBeTCTBEHHO, Y AeTeit 12-14 net —
B 16,37%. HauMeHblas yacToTa BbISIBNEHWS annepreH-
cneunduyeckux aHTUTeN Habnwopanach y [eTel cTaplue
14 net — 12,7%. Pe3ynbTaThl TeCTMPOBaHUS JeTel pasHbiX
BO3pacToB NpeAcTaB/eHbl B Tabn. 1.

YacToTa ceHcMbunmsaumm K 6enky KypruHoro siiiua y aeten
MepBoro rofia Xu3HK bbina CTaTUCTUYECKM 3HAYUMO BbiLLe
Mo CPaBHEHWKO C AeTbMU CTapLle 4 neT (Kputepuit MaHHa-
Yuthu, p=0,007 gna rpynnbl 4—6 net u p=0,000 ons Bcex
rpynn AeTen cTaple 6 net). Yactota ceHcubunmsauuu
y neteit 1-2, 2-4 n 4—6 neT BbiNa CTAaTUCTUHECKM 3HAYM-
MO BblLLIE MO CPaBHEHWIO C AeTbMW U3 rpynn cTapLue 6 et
(kputepuit ManHa-Yuthu, p=0,001 ons Bcex rpynn neteit
crapiue 6 net). CraTucTUyeCKN 3Ha4MMOe pasfinyne B YacToTe
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Ta6nuua 1. CeHcnbunmMsaums K GenKy KypuHoro siiLa y feTeli pasHblx BO3pacToB, UMEOLLMX KIIMHUYECKWE NPOSIBIIEHUS NULLEBOM

annepruu

Table 1. Sensitization to white egg allergens in children of various ages with clinical manifestations of food allergies

MonoxkutenbHble 0TBETLI, N MonoxutenbHbie 0TBETHI, %
= s x =
Z 2 < < 2 S :. S se | 3¢
- % . 2 =3 2 2 SBL | 538 | 532
=l g "] =" = £ | 283587 5t
e v 5 § =6 =6
o (]
6—12 mec 349 127 222 136 47 89 38,97 3701 40,09
1-2 762 334 428 270 112 158 35,43 33,53 36,92
2-4 1343 609 134 466 197 269 34,70 32,35 36,65
L-6 913 417 496 283 126 157 31,00 30,22 31,65
6-8 582 286 296 133 61 12 22,85 21,33 24,32
8-10 3N 185 186 75 39 36 20,22 21,08 19,35
10-12 261 122 139 50 24 26 19,16 19,67 18,71
12-14 m 85 86 27 10 18 16,37 11,76 20,93
14-18 229 118 m 29 [ 18 12,66 932 16,22
Bcero 4981 2283 2698 1469 626 843 - - -

ceHcnbunmsaumn aeteid B Bospacte 6—8 net 6bi1o BbISBNEHO
B CPaBHeHWM ¢ rpynnamu 12—14 n 1418 net (Kputepuii Man-
Ha—Yuthu, p=0,047 n p=0,001 cooTBETCTBEHHO), a ANA AeTel
8-10 net — c peTbMu ctapwe 14 net (kputepuin MaHHa—
YutHu, p=0,018). BbisiBNeHO TaKke CTaTUCTUYECKM 3HAYMMOe
pasnnymMe B YacToTe CEHCUOUNM3aLMM K DENKY KypuHOro ALa
Mexnay feTbMu Bo3pacTHbIx rpynn 10-12 u 14-18 net (kpute-
puin MaHHa—Yuthu, p=0,050). B To »e BpeMs oTcyTCTBOBana
CTaTUCTUYECKM 3HAYMMas pasHWLa B YacToTe ceHcubunmsa-
umn peteit 12-14 n 14-18 net. [laHHble 0 3HAYUMOCTU BbI-
ABNEHHbBIX CTATUCTUYECKMX Pa3fnumii NpUBELEHBI B Tabn. 2.

[JMHaMUKy CHMMEHMS YacToTbl CeHCMbunM3aumu unsio-
cTpupyer puc. 1.

Mpu cpaBHeHnw IgE-0TBeTa Ha 3KCTpaKT annepreHoB ben-
Ka KypuHOro AL y AEBOYEK M MaNbyMKOB B Ka[oM BO3-
PacTHOM rpynne Hamu BbI0 BbIABNEHO, YTO YacToTa CEHCH-
Bunmsaumm cef3aHa C NOAOM y AeTel CTapLuMxX BO3paCcTHbIX
Avana3oHoB. Y fesoyek 12-14 n 14-18 net yactota BbisiBne-
HWs annepreHcneunduyeckux IgE bbina cratucTyeckm 3Ha-
UMMO HUXKE, YEM Y MallbuMKOB Toro e Bo3spacTa: 11,8 u 9,3%
y Aesouek, 20,9 u 16,2% y manbuukoB 12-14 n 14-18 net
COOTBETCTBEHHO (KpuTepuii MaHHa-YutHu, p=0,001 ons obe-
X rpynn). BbisiBNeHHbIE pa3nnuns NoKasaHbl Ha puc. 2.

CraTUCTUYeCKM 3HAUMMON pa3HULbI B HacToTe CeHCUbun-
3auMm JeBOYEK W ManbuMKOB MNAALLMX BO3PacTHbIX Auana-
30HOB (MnagLwe 12 neT) He BbisBNEHO. lpy 0bLLen AuHaMMKe
CHWXKEHWS KOJIMYECTBA MOMOKUTENbHBIX PE3yNbTaToB C BO3-
pacToM boniee BbIPaXKEHHOE CHUKEHME MOKa3aHo B rpynne

DAl https://doi.org/10.36691/RJAT565

AeBoyeK. Cpeayn AeBoYEK NepBOro rofa Xm3Hu, BKIKYEHHbBIX
B UccrieaoBaHue, IgE K aKCTpaKTy annepreHoB 6efika KypuHo-
ro aua BeisBneHbl B 37,0% cryyaes, B BO3pacTHOM nepuope
6—12 net yactota ceHcMbunusaumm cHxanach go 19-21%,
a B BO3pacTe cTaplie 12 neT aHTUTeNa BbISIBNEHbI TOJbKO
y 11,76% naumeHToB.

Y Manb41KoB NepBoro rofa u3Hu uccnefoBaHHble IgE-
aHTuTeNa BhisBneHbl B 40,1% cnyyaes, a K Bo3pacty 4-6 net
370 3HayeHue cHuxanoch Ao 31,7%. B Bo3pacTHoM nepuope
6—12 net yacToTa BbISIBIEHUA CEHCMOMNU3aLMM CHU3MMACh
0o 18-24%. B otmnmumMe oT [OeBOYeK, Y MajbuukoB 12-14
n 14-18 net yactota ceHcmbunusaumm beina B 1,5-2 pasa
Boiwe. K 14-18 ronam 16,2% ManbumkoB umenn IgE K 3kc-
TPaKTy annepreHoB besika KypuHoro iLa.

Hamu BblfeneHbl Bo3pacTHble [Mana3oHbl, B TeYeHue
KOTOpbIX YacToTa BbISBIEHUS CEHCUOMNM3aLMK K Benky Ky-
PVHOTO AIlLLA CYLLLECTBEHHO He M3MEHANach: ANs AEeBOYEK 3T0
nepBblIi rof, xusHu, 1-6, 6—12 v ctapwe 12 net; ana Manb-
UMKOB — MepBbIn rof, xu3sku, 1-6, 6—14 u ctapwe 14 nert.

Mpu aHanu3e BbipaxeHHoCTW IgE-oTBeTa Ha 3KCTpaKT
annepreHoB benka KypuHoro siiua cpegy obcnefoBaHHbIX
NauMeHTOB HaMM MOKa3aHo, 4To Haubonee yacto BCTpe-
yancs Huskuin (31,6% Bcex MONOXKUTENbHBIX Pe3ynbTaTos)
1 yMepeHHbIn (40,2%) ypoBeHb CEHCMOUNM3aLMK, NPY KOTO-
POM KoHUeHTpaums IgE He npesbiwana 3Hadenus 3,5 KE/n
(I-1I' knacc). Y 15,8% obcnenoBaHHbIX AeTell BbISIBNEH Cpef-
HWA ypoBeHb ceHcubunmuzauum (Il Knacc), npu KoTopoM
KOHUeHTpauus IgE Haxogutca B amanasoe 3,5-1749 kE/n,
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Puc. 1. BospacTHas AMHaMUKa BbIIBNEHMS KIIMHUYECKN 3HAUMMOr0 YpoBHS IgE-aHTUTeN K aKCTpaKTy annepreHoB 6eka KypuHoro fiia.
Fig. 1. Age dynamics of clinically significant level of IgE antibodies detection to white egg allergens extract.
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Puc. 2. Yacrora IgE-no3nTBHOrO 0TBETA Ha IKCTPAKT ansepreHoB Gesika KypUHOro siiLia B 3aBMCMMOCTY OT NoJa NaLueHTa.
Fig. 2. Frequency of IgE-positive response to white egg allergens extract depending on the patient’s gender.
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ay 6,2% petert — IV Knacc ceHcubunmsaumm (BbICOKMIA ypo-
BeHb, 175-49,9 KE/n), B 10 e Bpema V u VI Knaccbl ceHeu-
Bunm3aumm (o4eHb BbICOKWUA W NMPEeSeNbHO BbICOKUIA YPOBHMU,
IgE >50,0 KE/n) BcTpeyanmck peako (y 3,3 u 2,9% peteit co-
OTBETCTBEHHO).

BbipakeHHocTb IgE-oTBeTa 3aBucena ot Bo3pacTa. Y na-
LIMEHTOB CTapLLIEr0 BO3pacTa 0TMEYEHO YMEHBLLEHUE YacTOThl
BbICOKOMO3UTUBHBIX PE3YNbTaToB U YBENUYEHWE [0NM Nauu-
€HTOB CO CPEAHUM WIN HU3KUM YPOBHEM anniepreHcneundu-
yeckux IgE (Mo3uTUBHBIN OTBET, He NpeBbILaoLLMiA 3,5 KE/N).
Y peteii ctapwe 12 net He Habntofanuch OTBETHI, COOTBET-
CTBYHOLLME NpefesbHO BbICOKOMY YPOBHIO CEHCMBUAM3aLmu
(VI knacc, IgE >100,0 KE/n), a'y neteit ctapue 14 neT ypoBeHb
IgE He npesbiwan 50,0 KE/n (V knacc).

OTMeuYeHo TaKKe pasnuume B CTEMEHW CEeHCMBUNM3aLmMu
Y LEBOYEK M MarbyMKOB CTapLUMX BO3PACTHbIX rpynn. Tak,
y AeBoueK HabntofaeTcs nocTeneHHoe cHkeHne IgE-oTBeTa
K Bo3pacTy 12 net, B TO XK€ BPEMS Y MaNbuMKOB CHUKEHUE
BbIpaxeHHocTH IgE-oTBeTa HabnopaeTcs nocne 14 net. laH-
Hble NpeACTaBeHbl Ha puc. 3.

C HalLeii TOYKM 3peHus, HanboMbLUMIA MHTEpeC Bbi3biBaeT
BbISIB/IEHWE MaLMEHTOB C MaKCUMaJlbHbIM YPOBHEM CEHCMOHU-
nn3aumn. Mol BbIAENWAM B OTAENBHYIO FPYNny BbICOKOMONO-
UTeNbHbIe U NpeAenbHo Bbicokue pesynbTatsl (V u VI knac-
cbl), npu Kotopbix IgE >50,0 KE/n. Y petein nepsoro ropa
JU3HK U Bo3pacta 1-2 neT oTMeyeHa Haubobluas YacToTa
BbICOKOMO3UTUBHBIX OTBETOB B CPABHEHUM C APYrMMM BO3-
pacTHbIMKM rpynnamu (Kputepuit ManHa-Yuthu, p=0,001
ANs CpaBHMBaeMbIX rpynmn). HauMeHbluas yactoTa BbICOKO-
MO3UTUBHbIX OTBETOB BbIIBNEHa Y AeTel cTape 12 neT. 3Ha-
YMMOTO Pas/ymMs YacToTbl BCTPEYAEMOCTU BbICOKOMO3UTMB-
HOro OTBETa Y MasbUMKOB W LEBOYEK He BbIABNEHO. [laHHble
MPOUAIOCTPUPOBaAHBI Ha pUC. 4.

TakuM 06pa3oM, BbISIBNIEHO YBEIMYEHME A0NW NALMEHTOB
C HU3KMM U CPefHUM YPOBHEM aHTUTEN K KYpUHOMY Genky
€ 53,7 no 82,8% y meteii K Bo3pacTy 14 fieT Npy yMEHbLUEHWM
L0/ BbICOKOCEHCUOMNM3MPOBAHHBIX MALMEHTOB.

OBCYXAEHUE

Mpn u3ydenuu |gE-oTBETa Ha 3KCTpaKT annepreHoB ben-
Ka KypuHOTo filiLa HaMu BbISBNEHO, YTo 29,5% AeTel, uMelo-
LWMX KJMHUYECKWE CUMMTOMbI anfepriyeckoro 3aboneBaHus
(ToWwHoTa, pBOTa, PacCTPOMCTBO CTYMa, Pa3BMBalOLLMeECS NOC-
ne NpuUéMa MULLK; OTEKM CAM3NUCTBIX, BEPXHUX AbIXaTesbHbIX
nyTem; KpanuBHNULA; 000CTPEHNE 3K3eMbI), CEHCMEUNM3MpoBa-
Hbl K A@HHOMY MCTOYHWUKY annepreHoB. /3 nutepatypHbix uc-
TOYHMKOB M3BECTHO, YTO MULLEBas anneprus, 0bycnoBneHHas
Benkammn KypuHoro siiLa, SBASETCA pacnpoCcTpaHEHHbIM 3abo-
nesaHueM. o AaHHBIM pasfnyHbIX Uccneposatenent, Ao 15%
AeTell Pa3BMBAlOT KJIMHUYECKME CUMMTOMbI annepruu, oby-
C/OBIEHHbIE CEHCUOUNM3aLMen K KypuHoMy snuy [1, 15, 16].

lpn aHanuse Bo3pacTHbIX 0cobeHHocTen obpa3oBa-
HWA annepreHcneunduyeckux IgE HamMm oTMeyeHa BbiCOKas
yacToTa ceHcMbUnM3auun y eTeit NepBbIX NET XU3HU. 3T

Tom 19.Ne 4, 2022
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PoccuAcKmi annepronoriyecKmii xXypHan

Ta6nuua 2. CpaBHeHue YacToTbl No3uTHBHbIX IgE-0TBETOB

y LieTeii pasHbIX BO3pacToB

Table 2. Comparison of the frequencies of positive IgE-responses
in children of different ages

Bospacr, CpaBHMBaeMble rpynbl p'
net
[lna Bcex rpynn Mnaguwe 4 net >0,050
6-12 Mec L—6 net 0,007
[lna Bcex rpynn ctapwe 6 net 0,001
[na Bcex rpynn 6-12 mec, 2-4 net >0,050
1-2 4—6 net 0,050
[lna Bcex rpynn ctapie 6 net 0,001
[lna Bcex rpynn Mnaguwe 2 net >0,050
2-4 46 net >0,050
[nsa Bcex rpynn cTapLue 6 net 0,001
6-12 mMec 0,007
1-2 ropa 0,050
4—6

2-4 ropa >0,050
[nsa Bcex rpynn cTapLue 6 net 0,001
[nsa Bcex rpynn mMnagLwe 6 net 0,001
[ns scex rpynn 8-10 n 10-12 net >0,050
- 12-14 ner 0,047
[etn ctapwe 14 net 0,001
[lns Bcex rpynn mnagwe 6 net 0,001
8-10 6-8, 10-12 n 12-14 net >0,050
[etn ctapwe 14 net 0,018
[nsa Bcex rpynn mMnapuwe 6 net 0,001
10-12 12-14 net >0,050
[ins Bcex rpynn cTapwe 14 net 0,050
[nsa Bcex rpynn mMnaguwe 6 net 0,001
12-14 6-8 net 0,047
[ns Bcex rpynn crapiue 8 net >0,050
[nsa Bcex rpynn mMnapuwe 8 net 0,001
g 8-10 net 0,018
10-12 net 0,050
12-14 net >0,050

Mpumeyanue. ! U-kputepuit MaHHa—YuTHU. TlonyMMpHLIM Wpud-
TOM BblIfie/leHbl CTAaTUCTUYECKW 3HaYMMble MOKa3aTesu.

Note: ' Mann-Whitney U test. Statistically significant indicators are
highlighted in bold.
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Puc. 3. BblpaeHHOCTb CeHCMBUIM3aLMM K BesIKy KyprHOTO Sidla y fieTel pasHblX BO3PacToB: @ — AEBOYKM; b — MajbuMKK.
Fig. 3. The severity of sensitization to white egg allergens in children of different ages: @ — girls, b — boys.

pesynbTaThl COMNACcYKTCA C AAHHBIMM, YTO CUMMTOMbI annep-
UM MOrYT NOSIBUTLCS Y)Ke Mocsie NepBoro ynotpebnenuns auu
B MWLLLY, 4TO CBA3AHO C PasBUTMEM CEHCUOMAM3ALMM B NpoLiec-
Ce rPYAHOro BCKapMIMBaHWA uik BHYTpUYTpobHo [17]. B o e
BPEMS HaMW OTMeYeHa OTYETIIMBAA TEHAEHLMS K YMeHbLue-
HMI0 YMCa MALMEHTOB C MO3UTMBHBIM OTBETOM Ha KypuHOe
ANLO K NOAPOCTKOBOMY BO3pacTy. B psge HayuHbIx uccne-
[0BaHUIA, NOCBALLEHHBIX U3Y4YEHWUIO IBOJIOLMM anieprum Ha

DOI: https://doi.org/10.36691/RJAT565

AiiLla, NoKasaHo, YTo BOMbLIMHCTBO AETEN «NepepacTaT»
MULLIEBYIO aNNEPruto, HO paspeLLeHne NPOMCXOAMT NOCTeNeH-
HO, B TeueHue MHorux NieT [16]. B page pabor BbickasbiBaeTcs
MHeHue, 4To Bonee NO3aHME CPOKM Pa3BUTUS TONIEPAHTHOCTM
K KypUHOMY filiLly O0TMEYaloTCs MU COYETaHHOW ceHcubunm-
3aUMK K HECKONbKMM ainfiepreHaM, a TakKe Npu Haluuum co-
NYTCTBYIOLLMX annepruyeckux 3abonesaHuii, Taknx Kak bpoH-
XWanbHas actMa, annepriyeckuin punut [18, 19]. Takum
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Puc. 4. Yactora BbicokonosuTuBHOro IgE-0TBETa Ha 3KCTpaKT annepreHoB bemnka KypyHOro siiiLa Y ieTeli pasHblX BO3PacToB (MPOLEHT oT 06-

LLLero KONIM4ecTBa NO3UTMBHBIX OTBETOB).

Fig. 4. Frequency of highly positive IgE-response to white egg allergens extract in children of different ages (percentage of the total

number of positive responses).

00pa3oM, CHIKEHWE YacTOTbl CEHCUBMAM3ALMM K KYpUHOMY
ANLY Y NaLMEHTOB CTapLUMX BO3PACTHbIX PYMM MOXET bbiTb
CBMAETE/IbCTBOM Pa3BUTUSA TONIEPAHTHOCTM K AAHHOMY MULLe-
BOMY MPOLYKTY C BO3pacToM.

HaMu oTMeueHo, 4To ceHcubunusaums K KypuHoMy ben-
Ky He TONIbKO pasfMyaeTcs y AeTeil POCCUIACKOM NOMynsaumMm
B 3aBMCMMOCTM OT BO3pacTa, HO Yy [eTeii cTapiue 12 net 3a-
BMCWT TaKXKe OT NoNa naumeHTa. Y aeTeil NepBoro roaa Xus-
HW HabnopAlTCA MaKcMManbHas YacToTa ceHcubunmsaumm
W HaubonbLLEe YMCIO NALMEHTOB C MAKCUMaTIbHON CTENeHbH0
CeHCUOMNM3aLMK. 3TW pe3ynbTaTbl COMMAcYTCA € AaHHbIMM
pabotbl P. Xepapadaki u coast. [20], B KOTOpoi NoKa3aHo,
YTO anneprus K 6enKaM KypuHoro sl Yalle BCero MaHu-
decTupyeT B TeUEHWE NepBbIX 2 JIET KM3HU pebEHKa.

MbI 06HapyunK, YTo ¢ BO3pacToM YacToTa ceHcubunmaa-
MM K KypuHOMY GesIKy 3HaUMTeNIbHO CHUMAETCS: Y [AeBOYeK
K 12 ropam, y ManbumkoB — K 14. [lo 12 net yacToTa ceHcu-
Bunusaumm K KypuHoMy Genky He 3aBUCUT OT Mona, OfHAKO
nocne 12 neT y AeBOYEK CHUXKEHWE YaCTOTbl CEHCMBUNM3aLMK
3HauMMo OorbLLe, YEM Y Masb4MKOB.

OTMeyeHbl TaKKe BO3PacTHble AWanasoHbl, B KOTOPbIX
4acToTa BbIABJIEHNA MNO3UTUBHbIX OTBETOB CYLLUECTBEHHO

DAl https://doi.org/10.36691/RJAT565

He MeHsieTcs: 1-6 n 6—12 net ana pesouek, 1-6 n 614 net
Ans ManbumKkoB. B Bo3pacTHOM Anana3oHe 1-6 neT npoueHT
LETeli C BbISBNEHHBIMA aHTUTENAMW OLMHAKOB HE3aBUCUMMO
ot nona u coctaenset 32,0+1,7% y nesouek u 35,2+3,0%
Yy Manb4uKoB. AHanornyHoe HabnofeHue caenaHo ans Aeten
CTapLUero BO3pacTHOro A1ana3oHa: Cpeau AeBoyek 6—12 net
20,9+0,9% ceHcnbunmanpoBaHbl K KypuHoMy benky, a cpeam
ManbumkoB 6—14 net — 21,5+2,5%. [ns neBoyeK cTaplue
12 net Yactota BbisBNeHNs IgE K akcTpakTy annepreHos benka
KypuHoro siiua cHkaetcst o 10,3+1,7%, y ManbunKoB cTap-
we 14 net — no 16,2%.

Hamu ycTaHoBneHo, yto y GomblumHcTBa fetent (71,8%)
IgE-otBeT cootBeTcTBOBaN I|-Il Knaccy cencmbunusaumm
(IgE <3,5 KE/n). Mbl npoBenn MOWCK KJIMHUYECKU 3HAUU-
Moro ypoBHsi IgE K aKcTpakTy annepreHoB 6enka KypuHoro
AL B JOCTYMHBIX IMTEPATYPHbIX MCTOYHMKAX. TaK, B pabote
T.T. Perry v coasr. [21] npeanoxeHa rpanuua 2 KE/n, npu npe-
BbILIEHMM KOTOPOW CEHCMOMNW3auMs NaLMEHTOB CUMTaeTCs
KJIMHUYECKM 3HAYMMOW W accoumMMpoBaHa € KIMHUYECKUMM
CMMMTOMaMM MuLLEeBON anneprum. B To ke Bpems B pabote
H.A. Sampson [22] coobLuaeTcs o rpanuue 6 KE/n ans IgE K ky-
puHoMy besiKy, npu Kotopoii nonydeHo 95% nporHocTudeckoe
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3HayeHue NapameTpa, T.e. NaumeHTbl ¢ ypoBHeM IgE >6,0 KE/n
MMEKT KIIMHUYECKN NOLTBEPHAEHHYI0 MULLEBYIO anfepruio,
06YCNOBNEHHYI0 KYpUHBIM fAHALOM. [Ipy 3TOM B page Apyrux
pabot uccnenoBancs yposeHb IgE K KypuHoMy Benky, npu Ko-
TOPOM NaLMeHTbl He pa3BMBaNW TONEPAHTHOCTb K AaHHOMY
annepreHy ¢ BospacToMm. Mopor 50,0 KE/n pacuexuBaeTtcs ps-
[OM aBTOPOB He TOMbKO KaK MapKep KIMHUYECKW 3HauMMOi
anneprum, Ho U Kak 0fWH U3 NPeLUKTOPOB MepcuUcTUpytoLLe-
ro TEYEHUS ANNEPrUM K KYpUHOMY fiALlY, T.e. HEBO3MOXHOCTb
Pa3BUTMSA TONEPAHTHOCTM C BO3pacToM [19].

B HaweMm wuccnepoBaHMW cpefHas vactota npefenbHo
BbICOKMX 3HaueHui IgE y neTeii bbina Huskas (y 6,3% ne-
Ten IgE >50,0 KE/n), npu 3TOM, paccMaTpuBas Kaxayto BO3-
PaCTHY0 rpynny B OTAENLHOCTM, Mbl 0OHapYXMNK, YTo [oNS
LETeii NepBoro rofia XU3HK C BbICOKUM U NPeLenbHO BbICo-
KUM YpoBHeM annepreHcneumnduyeckux IgE coctauna 12,5%.
Takum 06pasoM, [AeTn NepBOro rofa XU3HKU He TOJMbKO Hau-
bonee yacTo noKasbiBanM No3uTHBHbIN IgE-0TBET Ha annep-
reHbl besika KypuHoro AiiLa, Ho Takke UMenu bonee BbICOKME
ypoBHU aHTUTen u3otuna IgE B cpaBHeHUM ¢ AeTbMW opyrux
BO3pacTHbIX Anana3oHoB. [pu atoM aetu ctapue 12 net fe-
MOHCTPMPOBAK He TONTbKO CHUMEHHYI0 YacToTy NO3UTUBHBIX
OTBETOB, HO Y MEHBLLYI0 CTENEHb CEHCUBUNNU3ALMU.

Onupascb Ha paHHble pabotr A. Urisu u coast. [19],
T.T. Perry n coaBr. [21] u H.A. Sampson [22], a Takxe pe-
3ynbTaThl COBCTBEHHOIO MCCIEA0BaHMS 0 NpeobnafaHum HU3-
KUX M CPeAHUX YPOBHEM aHTUTeN u3otuna IgE K aKcTpakTy
annepreHoB besKa KypuHOro siiua y obcnefoBaHHbIX AeTer,
MOXHO MPeANON0XKUTb, YTO KOMYECTBO AETeN, Y KOTOPbIX
C BO3paCTOM COXPaHUTCA MULLEBas anneprus Ha KypuHoe
Lo, oTHOCUTeNbHO HeBennko. bonee yem ansa 70% naum-
€HTOB C NO3UTUBHLIM OTBETOM Ha HENIOK KypMHOro LA CeH-
cMbUnM3aLms MOXKET DbITb KIIMHUYECKM HE3HAYMMA, U TOMb-
KO y 6% oxupaetca nepcucTupytoLlas nuLLeBas anneprus
(oTCyTCTBME TONEPAHTHOCTM C BO3PACTOM).

3AKJIKYEHUE

O6HapyxeHHas HaMK 3aBUCUMOCTb BbIpaXeHHoCcTH IgE-
OTBETa OT BO3pacTa, a ANa AeTen cTapiie 12 neT — TaKxke
W OT NoNa, MOXET CBMAETENbCTBOBATL 00 M3MEHEHUM Teye-
HWA 3aboneBaHWs y NaumMeHToB K nybepTaTHOMy BO3pacry.
Y naumeHTOB CTapLUMX BO3pPaCTHbIX [Mana30HOB 3HauM-
TeNbHO CHWKAeTCs Aons BbicOKonosutueHoro IgE-oTBeTa,
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1 BO3pacTaeT A0NA NaLUMeHTOB CO CPELHUM U HU3KWUM YpOB-
HeM ceHcmbunusaumm K 6enky KypuHoro snua. Mel nonaraeM,
4TO B CHVKEHWe BbIpaXeHHOCTW IgE-0TBETa Ha annepreHsi
DeslKa KypuHOro AiMLa CYLLeCTBEHHbIN BK1ad, BHOCAT He TOJb-
KO BO3pacTHble M3MEHEHUsl, HO W AJMTENLHOCTL NEepuoaa
3/IMMMHALIMN aniepreHHoro npopykra. lonyydeHHble Hamu
JaHHble CBULETENBCTBYHT O CHUMXEHWUM N1abopaTopHbIX Mpu-
3HaKOB CEHCMOMNM3aLMM K KypUHOMY Denky y AeTeli ¢ BO3-
pacToM U Mo3BONIAKT NPEANON0KUTL Pa3BUTME TONEPaHTHO-
CTU K AaHHOMY UCTOYHMKY annepreHoB Y DONbLUMHCTBA AeTel
cTapLue 12 ner.

AOMO/THUTE/IbHAAA UHDOOPMALUA

WUcTouHnk dmHaHcupoBaHma. ABTopbl 3asBnslT 06 OTCYTCTBUM
BHELLIHEro hMHaHCMPOBaHWA NPy NPOBEAEHUN UCCNe0BaHMS.
KoHdnukT uHTepecoB. ABTOpbI AEKIApUPYIOT OTCYTCTBME SBHBIX
1 NOTeHUMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHBIX C MybnvKka-
LiMer HacToALLEN CTaTbu.

Brnap aBTopoB. Bce aBTOpbI NOLTBEPXAAIOT COOTBETCTBME CBOEID
aBTOPCTBA MeXayHapoaHbIM KpuTtepusaM ICMJE (Bce aBTopbl BHEC/N
CYLLLECTBEHHBIM BKMA/ B Pa3paboTKy KOHLENLWM, NpoBeaeHe mc-
CNefoBaHUS 1 NOATOTOBKY CTaTbi, NPOUM U 0A00pMAM GUHaNbHYI0
Bepcuio neped nybnukaumen). Hambonblwmin BKNAL pacnpenené
cnepyowmm obpasom: M.A. CHosckas, EJI. CemukuHa, C.I. Ma-
KapoBa — KOHLEeNuMsa u am3anH uccneposaHust; M.A. CHocKas,
0.A. Epewko, [.C. Acakos, AA. TanumoBa — cbop MaTtepuana;
M.A. CHoBcKasi — 06paboTKa MaTepumana, CTaTUCTUYECKWIA aHanu3,
HanucaHue TekcTa pykonucy; EJ1. Cemmkmna, C.I. MakapoBa —
PefiaKTPOBaHME TEKCTa PyKOMKCH.
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Ponb IL-33 u IL-1B B pa3BuTuM nepcucTupyiowero
annepruyecKoro puHMTa y Aete ¢ U3bbITO4HOM
Maccoit Tena/oXxupeHueM

A.E. Koponesa', B.B. bexeann', U.H. Cepreesa?, E.A. Bonkosa®, P.fl. Mewukosa' 4

1 CMOSIEHCKMI rocyAapCTBEHHbIN MeMUMHCKMIA yHuBepeuTeT, CMonieHcK, Poccuiickas Qepepauns

2 CMoneHcKan obnacTHas [ieTckas KinHudeckan 6onbHuua, CMonieHck, Poccuiickas Oeaepaums

3 [leTckan KnMHMYeckan 6onbHMLa, CMoneHck, Poccuitckas Qeaepaums

4 Knunuyeckas 6onbHuua Ne 1, Lientp annepronorum-umMmyHonorm, CMoneHck, Poccuitckas ®epepauus

AHHOTALMA

06ocHosaHue. VIMeloTcs HEMHOTOUMCNEHHble paboTbl MO M3YYEHUIO POSIM LIMTOKMHOB Y [eTeil C annepruyeckuM puHUTOM
Ha QOHe 0XMpeHUs.

Lleste — n3yumnTb ypoBeHb KOHLEHTpaLmm uuTokuHos IL-1P, IL-33, IL-6, TNF-a 1 obwwero IgE B CbIBOPOTKE KpPOBM MpU UHTEP-
MUTTUPYHOLLEM U NEPCUCTUPYHOLLLEM TEUEHUM aNmepriyeckoro pUHIUTa Yy feTeil MajLLero WKOIbHOrO BO3pacTa C U3BbITOUHOM
Maccom Tena/oKupeHneM.

Mamepuaner u Memode. [poBefieHO 0JHOMOMEHTHOE 0bcepBaLMOHHOE uccneaoBaHmne 69 neteii B Bospacte 7-10 net ¢ an-
NepruyeckuM puHMTOM B Nepuog, pemmuccum ¢ Hosibps 2020 r. no despanb 2021 r. BceM aeTaM B TedeHue 3 AHel ocyLecT-
BNANIOCb KOMMJIEKCHOe 00Cnef0BaHue, BKIOYaBLUee onpefeneHve copepxanms IL-1B, IL-33, IL-6, TNF-a v obwero IgE.
Mepen B3ATMEM KPOBM Ha aHanM3 LeTU He AOMKHbI ObinM NPUHAMATh Ha3aNbHbIE MMIIOKOKOPTUKOCTEPOMAbI, aHTUNENKOTpMe-
HOBbIE MpemnapaTbl B TEUEHWUE NOCAEHUX 4 Hef, aHTUMUCTaMUHHbIE NpenapaTbl — B TeYeHWe nocneaHux 7 aHew. [Ins oueHku
JKMPOBOM Macchl TeNa NPUMEHSANM BUOMNEeSAHCOMETPHIO C BbIUMCTIEHMEM NPOLIEHTA MpoBoii Macchl Tena (%XKMT).
Pe3ynbmamel. B uccnefoBaHmne BKIOYEHbI 44 peOEHKaA C annepriyeckuM pUHUTOM M M3DbITOYHO Maccoii Tena/oxmpeHneM
(rpynna I) n 25 peTen ¢ annepruyeckMM pUHUTOM M HopMasbHOW Maccou Tena (rpynna Il). NMokasaHo Hannyre UHTEpPMUTTUPYIO-
wero Teuexus AP B | rpynne y 11 (25,0%) (nogrpynna |A) n nepcuctupytowero Teuenus y 33 (75,0%) (noarpynna Ib) petei,
B rpynne Il —y 13 (52,0%) (noarpynna I1A) u 12 (48,0%) (nogrpynna IIb) cooTBeTcTBEHHO. YcTaHOBNEHO, UTO YpoBeHb IL- 1P
B CbIBOPOTKE KpOBM ObliN1 A0CTOBEPHO BhiLe B noarpynne Ib no cpaBHeHuto ¢ aeTbMu noarpynnbl 1A (p=0,009). KoHueHTpauus
IL-33 y aeTeit ¢ NepcuCTUPYIOLLMM annepryeckuM pUHUTOM W OXMPEHWEM Bbiia JOCTOBEPHO HUME MO CPABHEHMIO C [ETb-
MW C MHTEPMUTTUPYIOLLMM aMnNiepruyeckuM puHUTOM u oxupeHneM (p=0,039). Yposenb IL-33 B cbiBopoTKe KpoBu 0bpaTHO
Koppenuposan ¢ %KMT y peteii nogrpynnbl IA (r=-0,667; p=0,035). KoHueHTpauwus IL-1B obpatHo KoppenmpoBana ¢ %MT
y aeten noarpynnbl 16 (r=-0,738; p=0,037). YposHu IL-6, TNF-a v obuiero IgE y neTeli ¢ 0XMPEHUEM He 3aBUCENM OT XapaK-
Tepa TeYeHus annepruyeckoro puHuTa.

3aknoyeHue. BnepBble YCTaHOBIIEHO, YTO NPeAMKTOpPaMM NEPCUCTUPYIOLLLETO TEYEHMS aniepryeckoro puHuTa Ha GoHe oXu-
PEHUs y LleTel ABNSAIOTCA CHWMKEHWe KoHueHTpaumm IL-33 u nosbiwenue IL-1B B cbiBopoTKe KpoBW. BbisBneHHas obpatHas
KoppensumoHHas cBsisb Mexay %MHMT n KoHueHTpaumen IL-33 y feTell ¢ UHTEPMUTTUPYIOLLMM TEUEHUEM aIEPrUYECKOro
PUHUTA OTKPbIBAaeT OKHO BO3MOXHOCTEW NS NepcOHMGULMPOBAHHON TaKTUKU BeLeHUs LeTel C anfepruyeckum puHUTOM
W OKVPEHMEM.

KnioueBble cnoBa: annepruyeckuii pUHUT; UHTEPeHKUH-1B; MHTepNenKuH-33; oXupeHue; M3bbIToYHas Macca Tena; AeTH
MNaLLEero LKOMbHOro Bo3pacTa.
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ABSTRACT

BACKGROUND: Few works were devoted to the study of the role of cytokines in children with allergic rhinitis (AR) with comorbid
obesity.

AIMS: To study the level of cytokines interleukin (IL)1B, IL-33, IL-6, tumor necrosis factor (TNF)-a, and total IgE in the blood
serum of overweight/obese children with intermittent and persistent AR.

MATERIALS AND METHODS: This cross-sectional observational study analyzed 69 children aged 7-10 years with AR in the
remission period and was conducted from November 2020 to February 2021. All children went through a comprehensive
examination for 3 days, including the definition of the serum concentrations IL-1B, IL-33, IL-6, TNF-a, and total IgE. Before
blood sampling, children did not use nasal glucocorticosteroids, antileukotriene drugs for the last 4 weeks, and antihistamines
for the last 7 days. Bioimpedansometry was used to assess the body weight by calculating the %FM (percentage of body
fat mass).

RESULTS: The study included 44 children with AR and overweight/obesity (group 1) and 25 children with AR and normal body
weight (group Il). The analysis of AR showed that in group I, intermittent AR was detected in 11 (25.0%) children (subgroup IA),
whereas a persistent course was found in 33 children (75.0%) (subgroup IB). In group Il, intermittent AR was detected in
13 (52.0%) children (subgroup lIA), whereas persistent AR in 12 children (48.0%) (subgroup IIB). The level of IL-1f in the blood
serum was significantly higher in the subgroup IB than in subgroup IA (p=0.009). The concentration of IL-33 in children with
persistent AR and obesity was significantly lower than that in children with intermittent AR and obesity (p=0.039). The level
of IL-33 in the serum negatively correlated with %FM in group IA (r=-0.6673, p=0.035). The concentration of IL-1B negatively
correlated with %FM in group 1B (r=-0,738, p=0,037). The levels of IL-6, TNF, and total IgE in obese children did not depend on
the severity of AR.

CONCLUSIONS: The predictors of persistent AR in children with obesity are a decrease in the level of IL-33 and an increase
in IL-1B in the blood serum. The negative correlation between the degree of obesity and IL-33 concentration in children with
intermittent AR opens a window of opportunity for the personified management of children with AR and comorbid obesity.

Keywords: allergic rhinitis; interleukin-1p; interleukin-33; obesity; overweight; children.
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CnucoK coKpaLueHui

IgE (Immunoglobulin E) — uMMyHornobynuH E,
MOBbILLAETCS, KaK NpaBuIio, Npy anneprum

IL-1B (Interleukin 1, beta) — uHTepneikuH 1 beta,
NPOBOCNANUTENbHbINA LIMTOKWH, YeH ceMencTBa
UHTepNenkuHa 1

IL-6 (Interleukin 6) — WHTEpNENKUH 6,
MPOBOCNANNTENbHBINA LIUTOKUH

Ob0CHOBAHUE

OnHon m3 rnobanbHblx npobneM 3apaBoOXpaHeHMS
ABNAETCA 3MMAEMUYECKUA POCT anjepruyeckoro pUHK-
1a (AP) B metckon monynsuum [1]. AP npencTaenset co-
bon IgE-onocpeaoBaHHoe BocnaneHue W xapakTepusyeTcs
Thy-UMMyHHBIM 0TBETOM [2]. K BaXHbIM (aKTopaM pucka AP
OTHOCST FEHETUYECKYI0 MPeApacrofoXeHHOCTb U BO3aen-
CTBME OKpyatowwen cpenbl [3]. B nocnenHee BpeMs oco-
boe BHUMaHMe yaenseTcs dakTopaM 0bpasa KW3HM, TaKUM
KaK AMeTUYecKue NpuBbIYKK U hM3KUYecKas aKTUBHOCTD [3],
B TO K€ BpeMs Ha MPOTSKEHUU NOCNEAHUX AECATUNETUI Ha-
bniofaeTcs pocT pacnpocTPaHEHHOCTU U3OBITOYHOM Macchl
Tena/oxvpeHus cpeam netei [4].

B HacTosilee Bpems MOATBEPXAEHA PONb OXWPEHUs
B KauecTBe (aKTopa pUCKa U YTSKENEHUS TedeHus BpoHxu-
anbHoW acTMbl y ieTei 1 B3pochbix [5]. KoHuenuus eamHcTBa
AbIXaTeNbHbIX MyTel NpefnonaraeT Hainuue TecHoi narore-
HETUYECKOW CBA3M Mexay bpoHxmanbHoi acTMoii u AP [2].
B cBAi3M € 3TUM M36LITOK XKMPOBOI TKAHW MOXET CocobCTBO-
BaTb Pa3BUTUIO U YyTAXKeNeHUo AP NocpefcTBOM pas/iMuHbIX
MMMyHoNaTonornyeckux 3opdextos [6]. B wuccnenoBaHum
M.W. Han u coagr. [7] nokasaHo, uto IL-1 cnocobcTsyeT dop-
MUPOBaHMIO TSIKENOro NepcucTUpytoLLiero TeueHus AP y neten
C OXXMPEHWEM 1 MOKET CIYXWUTb BroMapKepoM 0bocTpeHus
W aKTUBaLWMM annepriyeckux 3abonesanuit. Kpome Toro, Bbl-
COKWW ypoBeHb IL-1B npsMo KoppenupoBan ¢ NOBbILLEHHOM
KOHLIeHTpaLmeii nentuHa y aeten ¢ AP n oxkupenuneM. B 1o xe
BpeMS OTCYTCTBOBA/IM U3MEHEHMS B YPOBHAX KOHLIEHTPALMH
IL-6, TNF-a, IL-4 B cbiBopoTKe KpoBu aeteii ¢ AP 1 oxupe-
HveM [8]. Ponb Apyrux uMTOKMHOB B natoreHese AP Ha ¢oHe
M30bITKa JKMPOBOI TKaHW ELLE NPEeSCTOUT BbIICHUTD.

KoHueHTpaumsa IL-33 npu AP uMeeT psag, ocobeHHoCTeN,
BbIAENAOLWMX ITOT LUMUTOKUH B pagy Haubonee BaKHbIX
KaK C TeOpeTUYECKOW, TaK U MPAKTUYECKOW TOUKU 3PEHUS.
YctaHoBneHo, yto IL-33 npoayuupyetcsa KneTkamu nepBeoii
JMHAW 3alUMTbl, B YaCTHOCTU 3NMTENUanbHbIMK, MPU BO3-
AeNCTBUN Ha HUX annepreHos. Cnepyet oTMeTwTb, yto IL-33
TaKKe NpoAyuMpyeTcs agunoLuTaMy B OTBET Ha CTUMYMALMIO
TNF-a [9]. IL-33, cBa3biBasick co cneuuduyeckuM peLiento-
poM ST2 (growth stimulation expressed gene 2), uHayumpyet
BbIpaboTKy uuTokMHOB Th,-Tvna [10].
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IL-33 (Interleukin 33) — UMTOKWH, NpUHaANEXALLMIA
K CeMelcTBY UHTepAelikuHa 1, C UMMYHOPEryNATOPHLIMH
CBOMCTBaMM

TNF-a (Tumor necrosis factor a) — dakTop
HEeKpo3a 0nyxonu-anbda, MHOrOMYHKLMOHANbHbIN
MPOBOCNANMUTENbHbINA LIUTOKWH

WccnenoBaHus, NoCBALLEHHBIE U3YUEHMIO YacTOTbl BCTpe-
4aeMoCTU oxupeHus y feten ¢ AP, moctatouHo npotuBo-
peumsbl. Mo faHHbIM MeTaaHanm3a 30 uccnepgosanui [11],
MOBBILLEHHBIA MHAEKC Macchl Tefla acCOLMMPOBAH C PUCKOM
pa3sutus AP y peTel, Ho He y B3pocibix. C apyroi cTopo-
Hbl, UMEIOTCA UCCNIEN0BAHMSA, B KOTOPbIX HE BbIABIEHO CBSA-
31 Mexay oxupeHueM u AP [12]. B uenoM, uccnenoBanums
M0 W3yYyeHUi0 MPUYMHHO-CNEACTBEHHOW CBS3U OXWPEHUS
1 IgE-3aBMCMMON annepriv HEMHOMOUMUCIIEHHbI M HOCAT 3a-
YacTyto NPOTUBOPEYMBbLIN XapakTep. Bcé 3To BbI3biBaeT Heob-
X0OMMOCTb YryBAEHHOM0 U3y4eHWs LIMTOKUHOBOIO Npoduns
y neteii ¢ AP Ha doHe 136bITKa KMPOBOW Macchl.

Lenb uccnepoBaHus — M3yunTb YPOBHU KOHLEHTPaLMK
umtokmHoB IL-1B, IL-33, IL-6, TNF-a 1 obwero IgE B cbiBo-
POTKE KPOBM MPU WHTEPMUTTUPYIOLLEM U MEPCUCTUPYLLEM
TeueHu AP y meTei MnapLlero LWKOMbHOTO BO3pacTa C U3-
BbITOYHON Maccoi Tena/oKMpeHNEM.

MATEPUAJIbI U METO/bI

IlM3anH uccnepoBaHus

MpoBeneHo onHOMOMEHTHOE 06CepBaLMOHHOE McCnenoBa-
Hue. Otbop fLeTen B uccneaoBaHWe NPOM3BEAEH METOAOM Cly-
yaliHoit BbIbopKu. Beibopky meteii ¢ AP dopMupoBanu no aH-
HbIM PErucTpoB Bpaueil annepronoros-uMMyHonoros LleHTpa
annepronorum-ummyHonorun OBY3 «KnuHuueckas 6onbHM-
ua N 1» (CMoneHck) n OTbY3 «CMoneHckas obnacTHas aeTcKan
KIMHMYecKas bonbHuua» (CMoneHck). Ha ocHoBaHuu nocnepo-
BaTe/ILHOCTM CTy4alHbIX YMCEN, CreHepUPOBAHHBIX Ha KOMMbH-
Tepe, NpoM3BELEH cnyyaiHbii otbop 90 peteit ¢ AP, U3 Hux 69
B pe3y/nbTaTe 00CNe[0BaHNA BKIKOYEHDI B UCCNIE0BAHME.

Kputepuu cootsetcTBuS

Kpumepuu sk/toyenus: LeT MNafLLIEro WKObHOIO BO3-
pacta (7-10 neT); et c¢ BpayebHo-BepUOULMPOBAHHBIM
AmarHo3oM AP B nepuop peMuccuu; LeT ¢ U3bbIToYHOM
Maccomn Tena/KOHCTUTYLIMOHAbHO-3K30reHHbIM 0XKMPEHUEM
(ocHoBHas rpynna); AeTW ¢ HopMarbHOI Maccol Tena (rpynna
CpaBHEeHMs); NoANKUCaHHOe MHHOPMUPOBaHHOE J0BPOBOSLHOE
cornacue popuMTeneii/3akoHHbIX npeactaButenel pebéHka
Ha y4acTue B MCCNeLOBaHMM.
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Kpumepuu HesK/ito4eHus: Hannume NoLo3peHNs UK Noa-
TBEPXAEHHON OpOHXMANbHOW acTMbl B aHaMHe3e; Hanmuue
MOA03PEHNUA UM NOATBEPHKAEHHOTO aTOMMYeCKOro AepMa-
TMTa B aHaMHe3€; UCMOJIb30BaHME Ha3albHbIX [OKOKOPTH-
KOCTEpPOMIOB, aHTUNEKOTPUEHOBLIX MPEnapaToB B TeyeHue
MocnegHuX 4 Hef, UCMO/b30BaHUE AHTUMUCTAMMHHBIX Mpe-
MapaToB B TeyeHue MocnefHux 7 AHel; AeTU C BTOPUYHBLIM
OXKMpeHWeM (Npy HeMpPO3HAOKPUHHBIX 3aD0NeBaHUAX) — M-
MoTaNaMUYeCcKUM, STPOreHHbIM, MOHOMEHHBIM, CUHAPOMAJb-
HbIM; 000CTPEHME XPOHUYECKUX 3a00NeBaHMIA; XPOHUYECKME
MMMyHHbIe 3aboneBaHns (caxapHbli auabet 1-ro Tuna, xpo-
HWYECKWUA TNOMepYNoHedpUT, CUCTEMHbIE 3aboneBaHus Co-
eAMHUTENBHOM TKaHW U Ap.); LeTU ¢ LeduumuTOM Macchl Tena.

Kpumepuu uck/to4eHus: Hanmyue O0CTPOro MH(MEKLMOH-
Horo 3abosieBaHKsA, 000CTPEHME XPOHUYECKOTO 3a00N1eBaHMs;
)KenaHue poauTeNnei/3aKoHHbIX NpeacTaBUTeNen nauueHTa
W/MAM NaumMeHTa NPeKpaTUTb yyacTue B UCCIEA0BAHMM.

YcnoBus nposegeHuA

KnuHuyeckne n nabopaTopHble WUCCienoBaHUSA BbIMon-
HeHbl Ha base LleHTpa annepronoruu-ummyHonorum OrBY3
«KnuHnyeckas 6onbHuua N2 1» (CMoneHck). buoumne-
[AHCHOe uccnefoBaHWe nposeneHo B «lLleHTpe 340poBbA
Jetei» Ha 6ase OMBY3 «/[leTckas KnMHMYecKas GonbHULA»
(CMoneHcK).

HPOAOH)KMTEHbHOCTb uccnegosaHuAa

WccnepoBanne npoBefeHo B nepuof ¢ Hosbpa 2020 r.
no ¢espanb 2021 r. BceM petaM B TedeHue 3 gHeW BbINO-
HANOCb KOMMJIeKCHoe obcnieioBaHMe Ha B6a3e oHEBHOrO cTa-
uMoHapa LleHTpa annepronorum-mMMyHoorum, BKIlOHaBLLEe
cbop anneproaHaMHe3a, OCMOTP NaLMEHTOB, MOCTaHOBKY
KOXXHO-CKap1®MKaLMOHHBIX Npob ¢ aspoannepreHamm u cbop
BEHO3HOI KPOBU AN UMMYHOMIOMMYECKMX UCCeaoBaHuii. [la-
nee NaUMEeHTOB HaNpaBnANM Ha b1ouMnefaHCHoOe UCCNefoBa-
HWe AJ1S YCTaHOB/EHWSA NPOLEHTHOMO COLEPXKaHWA XUPOBOi
Maccbl Tena (%HMT).

OnucaHue MeAMUMHCKOro BMelLaTe/lbCTBa

Y Bcex uccnenyeMbix LeTeid onpefenssivi KOHLEHTpaLuio
IL-1B, IL-33, IL-6, TNF-a u obLero IgE B cbiBOpOTKE Kpo-
Bu. KpoBb Ans aHanusa cobupanacb KBanMdULMPOBaHHbIM
MeAMUMHCKMM nepcoHanoM B yTpeHHee Bpems (8.00-9.00),
HaTOLLLaK, 13 JIOKTeBOI BeHbl. [Ins oueHkn %XKMT nposoamnu
BromMnenaHcHoe uccnefoBaHue.

OcHOBHOM MCX0J, UccneaoBaHus

YcTaHoBuTb uncno peten ¢ AP, MMelLMX M3BbITOYHYIO
Maccy Tena/oXUpeHme.

ﬂ,OﬂOﬂHMTEﬂbeIe Ucxoabl UcciegoBsaHus

B uccnepyeMbix rpynnax npoBeAéH KOPPeNALMOHHBLIN
aHanu3 yposHen IL-1B, IL-33, IL-6, TNF-a u obwero IgE
¢ %XKMT.
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AHanus B nogrpynnax

B cooTBeTCTBMM C pesynbTaToM uaMepeHus %HMT cdop-
MWpOBaHbI CIeAYyIOLLMe rpynnbl: rpynna | (ocHoBHas) — AeTu
¢ AP 1 136bITouHOI Maccoi Tena/oxupenuem; rpynna Il —
netn ¢ AP 1 HopManbHoii Maccoi Tena. Kaxpas rpynna pas-
[eNleHa Ha ABe NOoArpynnbl B 3aBUCUMOCTU OT TeueHus AP:
noarpynna IA — [eTn ¢ UHTEPMUTTUPYIOLLMM TeueHneM AP
1 13bbITOYHON Maccou Tena/oxupenHueM, Ib — petwn ¢ nep-
CUCTUPYIOLLMM TedeHneM AP 1 u30bITOYHON Maccoii Tena/
oxupeHueM; nogrpynna [IA — [etn ¢ MHTepMUTTUPYIOLWMM
TeyeHneM AP 1 HopManbHoIM Maccoii Tena, IIb — petw ¢ nep-
CUCTUPYIOLLMM TeueHueM AP 1 HopManbHOW Maccoi Tena.

MeTogbl perucTpaumm UCXoL0B

CopepxaHue B cbiBopoTke Kposu IL-16, IL-33, IL-6, TNF-a
u obwero IgE onpepensmv MeToaoM UMMyHOhEPMEHTHOTO
aHanu3a Ha nonyaBToMaTnyeckoM aHanusatope Dynex (CLUA)
C npumeHeHneM nporpammbl Revelation. [lns onpepenerus
KoHueHTpaumn IL-1B, IL-33, IL-6 n TNF-a ucnonb3osanm pea-
reHTbl KoMnaHum Cloud-Clone Corp. (CLUA) ¢ uyBcTBUTEND-
HOCTbIO MeTofoB <5,7, <6,4, <0,35 n <0,52 nr/mn cootBeT-
CTBEHHO; Ans onpefenenus obuwero IgE — pearentsl 000
«Komnanusa Ankopbuo» (CaHkT-TeTepbypr, Poccus) ¢ wyBCT-
BMTENBHOCTBI0 MeToAa He MeHee 2,3 ME/mn.

BuonmnenaHcoMeTpus 0CHOBaHa Ha U3MepEHUN 3NEKTpH-
UecKoro conpoTueneHus buonoruyeckux TkaHen. Wccnepo-
BaHWe MPOBOAMIM MO TETPANONSPHON METOAMKE C NOMOLLbIO
brommnenaHcoro aHanusatopa «ABC-01 MEJACC» (Poccus).
PesynbTathl 3HayeHuit %XKMT oueHuBanuM no npoToKony
BronMnegaHcOMeTpUN B KaTeropusix «MUCTOLLEHUE», «duT-
HeC-CTaHAApT», «HOPMay», «MU3DbITOUHBIA BECY, «OXKMPEHMEN.
BceM petaM npoBefieHbl aHTPOMOMETPUYECKUE U3MEPEHUS
Macchl Tena (Kr) u pocta (cM).

JITnyecKasn JKCnepTu3a

WccnepnoBaHue onobpeHo atuyeckuMm KomutetoM OIBOY
BO C'MY MuH3papasa Poccum (Bbinucka u3 npotokona N° 2
ot 02.11.2020). PoauTenun unm 3aKoHHble NPeACTaBUTENM fie-
Tel MpefBapuTeNbHO MOANMUCHIBAM MHGOPMUPOBaHHOE CO-
rnacue Ha yyactue feTeit B UCCNELOBaHUN.

CraTUCTUUYeCKUM aHanu3

Pacuét BbIbopKu Ha 3Tane nnaHUpoBaHUS He MPOBOAMACS.

Cratuctuueckyro 0bpaboTky pesynbTaTtoB NpPOBOAU-
NN C ucnonb3oBaHWeM naketa mporpamm STATISTICA 10
(StatSoft Inc., CLLA). HopManbHocTb pacnpefenieHus oLe-
HWBanM ¢ Ucnosb3oBaHueM Kputepusa Lanupo-Yunka. Pac-
npeneneHne nokasartesiei CYUTanu HopManbHbIM NpU YPOBHE
3HaummMocTtn p >0,05. OnucaHue KonmyecTBeHHbIX NoKa3are-
neii BBIMNOJIHEHO C YKa3aHWeM MeAuaHbl C WHTEpPKBapTUIIb-
HbIM pa3MaxoM — 25-i1 u 75-i npoueHTuam (Me [T1; T2]).
[ins BbISBNEHMS MapHbIX Pa3fMuWi B ClyYae HEOQHOPOL-
HOCTW AMCMEPCUIA UCMOMb30BaIM HeMapaMeTPUYECKUN Kpu-
Tepuit MaHHa—YWTHM, B OCTaNbHBIX Cly4yasXx — KPUTEpHid




OPUTHAJTBHBIE VICCTIE IOBAHNA

CrbtopeHTa. CTaTMCTMYECKM 3HAUMMBIMK CYMTANM pasnun-
ums npu p <0,05. [1ns oueHKM B3aMMOCBA3N MeXay ABYMS
MepeMeHHbIMU UCMO/b30BaNu KOPPENIALMOHHBIN aHanu3
C BbluKcrieHneM KoadduumeHTa koppensuum CnvpmeHa (r).
CraTUCTMYECKM 3HAYMMBIM OTAMUMEM Ko3dduumeHTa r
ot 0 npusHaBanu ypoBeHb p <0,05.

PE3Y/IbTATbI

06beKTbl (yyacTHUKM) UccnepoBaHUA

B uccneposanue BrntoueHo 69 peten ¢ AP Mnapwero
LKonbHoro Bo3pacta (7—10 fieT). B 0cHOBHYtO rpynny BOLM
44 pebEHKa ¢ M30bITOYHON Maccou Tena/oXupeHUeM, B rpyn-
My CpaBHEHWs — 25 [eTel C HOPMafibHOM Maccon Tena.
[letv B rpynnax 6blam conocTaBUMbl N0 BO3pacTy W nony.
Y peteit ¢ M3DbITOYHOW Maccoi Tena/oXupeHueM nepcuc-
TUpytowee TeyeHne AP BoisBneHo B 33/44 (75%) cnyuasx,
TOrAa Kak y AeTel ¢ HopManbHbIM BecoM — B 12/25 (48%).
[locToBepHble pasnuunsa Mexay rpynnamu nonyyeHsl no poc-
Ty, Macce Tena u %MT.

[leMorpaduyecKas xapaKTepUCTMKa Y4aCTHUKOB Uccneno-
BaHWA npuBefeHa B Tabn. 1, pacyet %MHKMT B nogrpynnax —
Ha puc. 1.

OcHoBHble pe3ynbTathbl uccnepoBaHuA

Mo [aHHBIM BMOMMNEAAHCHOrO WccnefoBaHua (CM.
Tabn. 1), u3bbiTouHas Macca Tena/oxupenue y peteii ¢ AP
BbIsiBNEHbI B 63,7% crydaes (y 44/69); nepcuctupyioluee Te-
yeHue APy feTeli ¢ BbicokuM %XMT umeno Mecto B 75% cny-
yaeB, TOraa Kak y fieTei ¢ HopManbHbiM %HMT — B 48,0%
(p=0,045).

CpaBHUTENbHbINA aHaNKU3 KOHLEHTPALMU LIMTOKMHOB Npo-
LEMOHCTPUPOBaN [0CTOBEPHbIE Pas/vymus B rpynnax geTei
B 3aBMCMMOCTU OT XapakTepa TeueHus AP u Hanumuus n3bbi-
TOYHOI Macchl Tena/oxupenus (tabn. 2). Tak, y aeTel rpyn-
nbl | ¢ nepcuctupyiowwmm AP conepkanue IL-1B 6bino gocto-
BEPHO BbILLIE B CPaBHEHUM C AETbMU C UHTEPMUTTUPYIOLLUM

Tom 19.Ne 4, 2022

Poccuiickuil annepronorvyeckiii xypHan

25,6
20,85

15,2 14,9

%HMT

1A 13 IIA 1B

Moarpynnel peten ¢ AP

Puc. 1. %XMT B noarpynnax fieTeil ¢ annepruyeckum puHUTOM.
Fig. 1. %FM in subgroups of children with allergic rhinitis.

TeyeHneM AP (p=0,009). Hanpotus, ypoBeHb IL-33 B rpyn-
ne | BbiN JOCTOBEPHO HUKE MpU NEPCUCTUPYHOLLEM TeYEHWM
Mo CpaBHeHUIO ¢ MHTepMUTTMPYIoLWMM AP (p=0,039). B rpynne
neteii ¢ AP 1 HopManbHoW Maccoli Tenla He BbISIBIEHO AOC-
TOBEPHbIX Pasfinumii B KoHUeHTpaumm IL-1B n IL-33 B 3aBu-
CMMOCTM OT XapaKTepa TeueHus 3abonesanus. Cratuctuyecku
3HaYMMbIX pasnnuuii KoHueHTpaumm IL-6, TNF-a v obwero
IgE B cbIBOpOTKE He BbISIBNIEHO BHE 3aBUCMMOCTW OT Macchbl
Tena v TAaxecT TedeHns APy petei.

ﬂ,OﬂOﬂHMTEﬂbeIe pe3ynbTaTtbl UCCIE00BaHUA

B xone uccnenoBahmsa y aeteit ¢ AP bbinu npoaHanusu-
POBaHbl KOPPENIALMOHHbIE CBA3M YPOBHA UCCNEAYEMbIX LM-
ToKMHOB U obuero IgE ¢ %MT (tabn. 3, puc. 2). Okasanocs,
4To KOHLeHTpauus IL-33 B cbiBopoTke feteid ¢ AP 1 n3bbiToy-
HOM Maccoi Tena/oxupenueM (nogrpynna IA) obpatHo Kop-
penupoBana ¢ %XMT, B To e Bpems ypoBeHb IL-1B obpaTHo
KoppenupoBan ¢ %XMT y neteii ¢ AP 1 HopManbHOM Maccoil
Tena (nogrpynna I1B); cM. puc. 2.

Ta6nuua 1. [leMorpacdmyeckas xapaKTepucTUKa AeTeil ¢ anneprnyeckuM puH1ToM

Table 1. Demographic characteristics of children with allergic rhinitis

Mokasarenu Tpynna | (n=44) lpynna Il (n=25) P
Bo3pacr, net 817, 9 817 8] 0,372
MMon:
o Manbuuku, n (%) 33 (75) 13 (52,0) 0.093
o peBoyky, n (%) 11 (25) 12 (48,0) '
Poct, cm 135,5 [128; 139] 127 [122; 134] 0,003
Macca Tena, Kr 32,5 [29; 371 25 [23; 28] <0,0001
%MT 25,4 [23,8; 28,5] 15,1 [13,7; 17.4] <0,0001
TeyeHue annepruyeckoro puHuTa:
« nepcucTupylowLee, n (%) 33 (75,0 12 (48,0) 0.045
o uHTepMUTTUPYtOLLee, N (%) 11 (25,0 13 (52,0) !
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Ta6nuua 2. 3aBMCUMOCTb YPOBHEMN LIUTOKMHOB OT XapaKTepa TeYeHWs asfiepriyeckoro puHuTa y AeTei ¢ U30bITOYHOI Maccoi

Tena/oxupeHuem
Table 2. Dependence of cytokine level on the currents allergic rhinitis in overweight/obese children
I pynna | pynna Il
UTOKUHbI
IA I6 P A 13 P
0,024 0,057 0,217 0,052
IL-1B, nr/mn [0,008; 0,029] [0,046; 0,351] 0,009 [0,028; 0,951] [0,02; 0,457] 0,469
n=9 n=24 n=8 n=9
10,9 965 78 955
IL-33, nr/mn [99; 13,2] [8,5; 10,4] 0,039 [6,3; 13,1] [2,8; 13,5] 0,961
n=10 n=28 n=11 n=10
0,321 0,368 0,625 0,493
IL-6, nr/mn [0,112; 1,402] [0,223; 0,956] 0,862 [0,059; 0,92] [0,171; 1,101] 0,961
n=7 n=19 n=8 n=8
0,775 0,546 0,76 0,899
TNF-a, nr/mn [0,421; 1,629] [0,297; 0,843] 0,168 [0,52; 1,56] [0,527; 1,714] 0,577
n=8 n=25 n=11 n=8
06mit IaE 235,2 170,5 3875 278,2
AVIGE, [179,6; 359,4] [82,6; 504,7] 0,797 [6,6; 561,5] [79,6; 530] 0,598
ME/mn
n=12 n=31 n=11 n=13
Ta6nuua 3. KoapduumeHTbl Koppensuum ypoBHeii uccnefyeMblix LMTOKMHOB ¢ %XMT y aeTeil ¢ annepruyeckum puHuToM
Table 3. Correlation coefficients of the level of the studied cytokines with %FM in children with allergic rhinitis
%XMT
Mokasarenb 1A 1) 1A Ib
r p r p r p r p
IL-6, nr/mn -0,5139 0,1927 0 1 0,1M4 0,812 0,0637 0,7956
TNF-a, nr/mn -0,2681 0,5208 0,3449 0,0913 0,4104 0,3126 -0,5581 0,1929
06wwwmii IgE, ME/mMn 0,0035 0,9913 0,178 0,5354 -0,2015 0,6323 -0,2345 0,4632

HexxenatenbHble fiBNeHUA

3HayeHus cbiBOpoTouHbIX ypoBHeii IL-1P, IL-33, IL-6, TNF-a
B HalLeM MCCNeoBaHUM B HEKOTOPbIX Cyyasx bbuin Hke
npesena obHapyeHus, NPeANoXeHHOT NPOM3BOAMTENEM.

OBCYXEHUE

PestoMe ocHOBHOrO pe3ynbTata uccnepoBaHuA

OxupeHue y feTelt ABNSETCS NPEAMKTOPOM NepCucTUpyto-
wero TeyeHuss AP. BuomapKepamu nepcucTupytoLLero Teye-
Hust AP Ha ¢doHe M30bITOYHOW Macchl Tenla/OXMUpeHus y fe-
Tei B Bo3pacTe 7—-10 neT ABNAITCSA CHUKEHWNE KOHLEHTpaLmm
IL-33 1 noBbiweHue IL-1B B cbIBOPOTKE KpoBM.

06c¢yeHne 0CHOBHOIO pe3ynbTaTa
uccneaoBaHus

B HaweMm wnccnepnoBaHum n3bbIToYHas Macca Tena/oxu-
peHue y peten ¢ AP B Bo3pacte 7-10 fneT ycTaHOBNeHa
B 63,7% cnyyaes. [lpu 3TOM 0XupeHue y AeTelt MnafLuero
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LUKOJIbHOTO BO3pacTa AiBnsieTca $haKTopoM pucka bonee Taxke-
noro TeueHns AP. OxupeHue xapaKTepusyetcs runeptpodm-
en Oenoi KMUpoBOM TKaHU W HapyLieHWeM MeTabonyecKon
aKTUBHOCTM aJMMOLMTOB, YTO MPUBOLMT K XPOHUYECKOMY
CUCTEMHOMY BOCManeHuto cnaboii ctenenm [13]. AgmnounTsl
CEKPETUPYIOT PasfuYHbIE FOPMOHBI WUPOBOW TKaHU — afy-
MOLMTOKMHBI, B TOM YuCre C Npo- WK NpOTUBOBOCTANUTE b~
HOW aKTUBHOCTbIO [6]. M3BecTHO, YTO M3MeHeHWe YpOBHSA
aJVWMNOKVHOB MOXET NPUBOAMUTbL K CABUTY UMMYHHOIO OTBe-
Ta B CTOpOHy Th,-TUNa, 4To yBENNYMBAET PUCK aTOMMYECKUX
3aboneBanui [14]. Mo paHHBIM MonepeyHoro MccieaoBa-
Hua [15], y neten B Bo3pacte 3—10 neT BbISBEHA NOMOXM-
TeNbHan accoumaumsa Mexay U3bbITo4HoN Maccon Tena/oxu-
PEHUEM U MOBBILIEHHBIM PUCKOM aTOMMUYECKUX 3aboneBaHuii
(annepruyeckuin puHuT, BpOHXManbHas acTMa) B CpaBHEHUM
C AeTbMMW C HopManbHbIM BecoM. B nintepatype BCTpevatoTcs
W Jpyrve [aHHble, CBUAETENLCTBYIOWLME O TOM, YTO Y AETeid
C 3K30MeHHO-KOHCTUTYLIMOHANbHBIM TUMOM OXMPEHUS UMeeT
MecTo obpatHas Koppensuma ¢ AP HesaBucuMo ot nona [16].
B HeckonbKux nccnenoBaHusx bbiio MokasaHo, Yto y Aeten
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Puc. 2. KoppensumoHHbIi aHanu3 ypoBHeN uccnedyeMbix LUTOKMHOB W %IKMT y fieTelt ¢ annepruyeckum puHUTOM.
Mpumevanue. r,, — ko3 dNUMEHT Koppenawmm MpcoHa; r, — KoauuMeHT koppensunv CrnpmeHa; RZ — KosGUUMEHT AeTepMUHALIMN.

Fig. 2. Correlation analysis of the level of the studied cytokines with %FM in children with allergic rhinitis.
Note: r,, — Pearson’s correlation coefficient; r, — Spearman's correlation coefficient; RZ — determination coefficient.
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C OXMpeHWeM oTMeuvaloTcsi bonee TAXENbIE KIMHUYECKWE
cumnToMbl AP [8, 171, uto cornacyetcs ¢ nosy4YeHHbIMU HaMm
AaHHbIMW. HeoiHO3HauHbIe pe3ynbTaTbl UCCNe0BaHUi Y feTell
MOTyT BbITb BbI3BaHbl MHOTMMMW (aKTOpaMK, TaKUMW KaK Ha-
CNECTBEHHas MPeapacnofOXEHHOCTb K 0XMPEHMI0, BO3PACT,
KoMopbuaHble 3aboneBaHns, coumanbHbIi CTaTyc CeMbU.

OpHOM K3 aKTyanbHbIX MpobieM sBnseTca nouck bromap-
KEpOB, KOTOPbIE MOXHO MCMONb30BaThb A/ NPOrHO3MPOBaHMS
TAXKECTU M OLIGHKM OTBETA Ha Tepanuio NaLMeHTOB AETCKOro
Bo3pacta ¢ AP Ha ¢oHe oxupenus. Hamu bbin uccnenoBaH
CMEKTP LMTOKMHOB B CbIBOPOTKE KpoBW feted ¢ AP n pas-
JMYHON Maccoi Tena, a umenHo IL-1B, IL-6, IL-33 n TNF-a.
[poaeMOHCTPUPOBAHO, YTO BhICOKOE copepkaHme IL-1B B cbl-
BOPOTKe KpoBu feTen ¢ AP 1 0XnpeHneM MoxKeT cnocobeTBo-
BaTb a/NIepruyeckoMy BOCMasEeHMIO U YTSHENEHWIO CUMITOMOB
3aboneBaHus (MegmaHa IL-1B y neteid nogrpynnel 16 B 2,38
pasa bonblue, YeM MeamaHa IL-1B y neteit moarpynnbl 1A).
Mpn 3T0M Hamu BblisiBNEHa 0bpaTHas KOppPensLMOHHas CBA3b
mexay IL-1B n %KMT Tonbko y meteid ¢ AP n HopManbHoi
Maccoit Tena (mogrpynna IIb). CnegoBatenbHo, yBenudeHue
%MT y neteii ¢ AP 1 HopManbHBIM BECOM He COMpOBOXKAa-
eTca runepnpogykumei IL-1B. Cemelictgo IL-1 cocTouT 13 npo-
U npoTuBoBocmanuTenbHblx benkos (IL-1a, IL-1B, IL-1RA,
IL-18, IL-36Ra, IL-36a, IL-37, IL-36B, IL-36y, IL-38 n IL-33).
N3BecTHO, YTO NpoBoCNanuTeNbHbINA IL-1B ABNAETCA BaHbIM
MapKepOM aKTUBaLMM UMMYHHOI cucTeMbl [18]. o maHHbIM
nvTepaTypbl, U3bbITOuHOe BbICBODOXAEHME 6BuonorMyecku
aKTuBHoro IL-1B sBnsietcs (akTopoM pucKa CPeoHETSIKENOro
W TKEnoro nepeuctupytowero AP y fieTei 1, cnefoBaTenbHo,
MOXXET UCMONIb30BaTbCA B KauecTBe BuoMapkepa obocTpeHms
UM aktmBaumm AP 1 apyrux annepruyeckux 3abonesanuii [19].
B mccnenosanum ¢ yuactuem peteii ¢ AP B Bospacte 610 net
NPOAEMOHCTPMPOBAHO, UTO MpU CHUXEHUM Beca y JeTel C Bbl-
COKMM WHOEKCOM Macchl Tenla 0TMevanoch CHenue IL-10
W ynyywenwe cumntomoB AP [7].

Hamu BnepBble ycTaHoBnEeHO, YTo ypoBeHb IL-33 B cbiBo-
POTKE KPOBM iETeN C U3DLITOYHOI Maccoii TeNa/oxmpeHneM
Bbin HYXKe Npy NepcucTUpytoLLEM TedeHUn AP Mo cpaBHeHMI
C VHTEPMUTTMPYIOLLMM TeyeHneM 3aboneBaHus. Bo3MoxHo,
370 06ycnoBneHo bonee BbICOKMM 3HaueHneM %KMT y neten
B rpynne ¢ nepcuctupytowmM AP. Mbl Takke obHapyxunm,
yTo KoHLeHTpaums IL-33 B coiBopoTke feteit ¢ AP (nogrpyn-
na |A) obpatHo koppenupyeT ¢ %MT. B akcnepuMeHTanbHbIx
Mofensx b0 NoKasaHo, YTo BBeAeHUe MblwaM IL-33 npu-
BOAMNO K YMEHBLUEHMIO JKMPOBO TKaHX W pa3MepoB aauno-
untoB [20]. B uccnenoBaHum no M3y4eHW0 0XKMPEHUs y LeTei
bbina BolsiBNeHa obpaTHas KoppensAums Mex[ay CbiBOpOTOY-
HbIM IL-33 1 uHpekcoM Macchl Tena [21]. CnemyeT oTMeTUTB,
UTO Ha KNeTKax cnm3ancTon 060104KM Hoca Y 6onbHbIX AP aKc-
npeccupoBaH ST2-peuentop. Mpeanonaraetcs, yto IL-33/ST2
WrpaeT peLlalllylo pofb B Ha3albHOM annepruyeckoM
BocnaneHun. [laHHas runotesa He TOMbKO MOAYEPKUBAET
KIIOYEBYIO PEryNATOpHY0 Pofib LIMTOKMHOB 3MUTENINANBbHOIO
npomcxoxaenus (IL-33, IL-25, TSLP) npu AP, Ho v cBsi3blBa-
eT uMMyHonaToreHe3 AP 1 6poHxuansHoi actMbl [22]. Ponb
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IL-33 B pa3sutum AP 6bina npoaeMoHCTpMpoBaHa B 3Kcne-
PUMEHTaSIbHbIX UCCIIEA0BAHMSAX, NPOBEAEHHBIX HA MbILLWHOV
Mogenu. [MokasaHo, uto IL-33 akcnpeccupyetca B anuTenu-
anbHbIX KNETKax CIM3MCTON 000M104KM Hoca U BbicBODOXKAa-
eTCA Mocsie KOHTaKTa ¢ annepreHoM. Mpopykuus IL-33 no-
cne BO3LeNCTBUA annepreHa bbina cBf3aHa C yBeNMYeHUEM
[aHHOro OefKa B NPOMBIBHOW XWAKOCTU Hoca. [laHHble pe-
3ynbTaThl NO3BOASAIOT NPEANOONKUTL, YTO U3MEPEHUE YPOB-
Hs IL-33 B NpOMBIBHOM XMAKOCTM HOCa MOC/e NPOBOKALMK
anepreHoM MOXeT BbITb CMO/b30BaHO B Ka4YecTBe MapKepa
AP [23]. B uccneposahum B. Rogala v J. Gliick [24] obHapy»e-
HO noBbileHe YpoBHS IL-33 B cbIBOpOTKe KPOBM Y NaLWeH-
TOB C MUHTEPMUTTUPYHOLLMM AP ¢ ceHcnbunmsaumei K nbinbLie
[epeBbEB W/Wiu TpaB, YTO COMIAcyeTCa C HALUMMKU AaHHBIMK.
B uccnenosahum H. Fan u coaBr. [25] oTMeyanoch noBbiLLe-
Hue ypoBHS IL-33 B cbiBopoTKe aeTeii ¢ AP, nonyyatowumx um-
MyHOTepanuio. B 0fHOMOMEHTHOM MccnefoBaHUM NaLMEHTOB
C Ce30HHbIM AP 06Hapy»eHbl NoBbILUEHHbIN ypoBeHb |L-33
B CbIBOPOTKE KPOBM B CPaBHEHMM CO 3[0POBbIM KOHTPOJIEM,
a TaKkKe MOMOXUTENbHAA KOPPENALMUS MeXAY NOBbILLEHHbIM
ypoBHeM IL-33 u TsxecTbto AP [26]. Takum obpasom, IL-33
WrPaeT CYLLEeCTBEHHYIO POfib B PasBUTUM afepruyecKoro
BOCMaNieHUs CAM3UCTON 0DOMOYKM HOCA, TECHO CBA3AHHOIO
C cUMMTOMamu 3aboneBaHus.

Cnepyet oTMETUTb, Y4TO U3MEHEHWI YPOBHS UCCNEAYEMBIX
LIMTOKWMHOB B rpynne aeTeii ¢ AP 1 HopManbHbIM BECOM HaMK
He BblfiBNEHO. B 10 e Bpems ypoBHH IL-6 u TNF-a B cbiBO-
POTKe Y fieTel ¢ M30bITOYHON MacCoi Tena/oKMpeHneM He oT-
NMyanucb B 3aBUCUMOCTM OT TeueHuss AP, uto cornacyercs
C AaHHbIMK nuTepaTypbl [7].

B nutepaType MMeKTCA HEMHOrOYMCNeHHble paboThbl
no msydeHnto posim IL-1p u IL-33 B natoreHese AP. MonyyeH-
Hble HaMW pe3ynbTaTbl CBUAETENbCTBYIOT O 3HAYUTESIBHOM
BKNazie M30bITOYHOI Macchl Tena/oxupeHus B aucbanaHc um-
TOKWMHOB U1 XapaKTep TeyeHus AP y peTeid, 4to B nepcnexTuBe
OTKPbIBAET BO3MOXHOCTU NMEPCOHU(PULIMPOBAHHOIO MOAX0AA
K Tepanuu 3aboneBaHms.

OrpaHM‘-IEHMFI unccneposaHua

Hawe uccnenoBaHue MMeeT HeKOTOpble OrpaHUYeHMS:
BO-NepBbIX, HEOONbLLOM pa3Mep BbIOOPKKM BCEACTBUE Orpa-
HWYEHHOr0 (MHAHCUPOBaHMS; BO-BTOPbIX, AaHHbIE Pe3yrbTa-
Tbl MOTYT 3KCTPANONMPOBATLCA TONBKO Ha AeTel MMafLLIero
LWKosbHOro Bo3pacta (7-10 neT); Kpome TOro, OTCYTCTBYET
OLiEHKA reHfepHbIX pasnuuuii B UcciedyemMon KoropTe fe-
Tein. CnenoBatenbHO, HEOOX0AMMbI AanbHeNLIWe UCCe0Ba-
HWSA ¢ DOMbLUMM pa3MepoM BbIDOPKM [N1A BbISICHEHWS posu
UMTOKMHOB B NaTOTeHese aNepruyeckoro pUHMUTa y feted
C M30bITOYHON MaCcCoii Tena/oKMpeHUEM.

3AKJIO4YEHUE

YcTaHoBNEHO, 4YTO M30bITOYHas Macca Tena/oXupeHue
cnocobcTByeT pasBUTUIO NepcucTUpYtoLLero TedeHus APy fe-
TeW MMajiLLIero LWKOALHOM Bo3pacTa. BriepBble yCTaHOBNEHO,
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yTo MpeaMKTOpamMmn nepcucTupytolero TeueHus AP Ha doHe
KOMOpPOMOHOIO 0XKUPEeHUs Y AeTeil ABNSIOTCSA CHUKEHWE YPoB-
HA KoHUeHTpauun IL-33 1 noBbiwenue IL-1B B cbiBopoTKe
KpoBu. [laHHble LIMTOKWHBI MOrYT paccMaTpuBaThbcsAl B Kaye-
cTBe BroMapKepoB mepcucTupytoLiero Tedenus AP y pneten
C M30bITOYHON Maccoi Tena/oxupeHueM. BoisBneHHas 06-
paTHas KOppensauus Mexay CTeMneHbH OXMPEHUA U KOHLLEH-
Tpaumeii IL-33 y feTeii ¢ MHTEPMUTTPUYIOLLMM TeyeHneM AP
OTKPbIBAET OKHO BO3MOHOCTEN NepcoHMbULIMPOBAHHON TaK-
TUKW BefeHus aeTei ¢ AP 1 oxupeHueM.

N0NOJHUTENBHAA UHOOPMALUA

WUcTounuk duHaHcupoBaHUs. Viccnie[oBaHyie BLINMOHEHO Ha Cpes-
CTBa BHeboIEeTHOro GuHaHcuposarua OIB0Y BO CTMY M3 PO,
KoHdnuKT uHTEpecoB. ABTOpbI JeKNapupyloT OTCYTCTBUME SABHbBIX
W NOTEHUManbHbIX KOHQMMKTOB MHTEPECOB, CBA3aHHbIX C NybnvKa-
LIMeN HaCTOALLEN CTaTbM.

Bknap aBTopoB. Bce aBTOpbl MOATBEPIKAAIOT COOTBETCTBME CBOEIO
aBTOPCTBA MeXAyHapoaHbIM Kputepusam ICMJE (Bce aBTopbl BHECIM
CYLLLECTBEHHbI BK/a, B pa3paboTKy KOHLENUMM, NpoBefeHVe mc-
Ce[o0BaHNS U MOAFOTOBKY CTaTby, MPOUIM U 0fobpuamn GrHanbHyio
Bepcuio nepen nybnukaumei). Hanbonblumin BKNaa pacnpenenéH
cnenytolwmm obpasom: AE. Koponesa — cbop 1 0bpabotka Mare-
puana, ocMoTp 1 0bcneaoBaHue NaLMEeHTOB, CTaTUCTUYECKas 0bpa-
boTKa MaTepumana, HanvcaHve TekcTa; B.B. bekeanH — KoHuenums
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Paspabotka u BHeapeHue B aMbynaTopHyio
NPaKTUKY 3NEeKTPOHHOU KOMMNbIOTEPHOW NMpOrpaMMmbl
«JlnarHoctuka 6poHXHanbHOM acTMbl y feTei»

P.M. ®aitzynnuua’, H.B. CamurynnnnHa' 2

! BalUKMPCKMiA roCyAapCTBEHHbI MeAMLMHCKMIA yHuBepcuTeT, Yoa, Poccuiickas Oeaepaums
2 KnuHnyeckasn 6oMbHMLA CKOPOl MeMLIMHCKOM noMoluy r. Yobl, Yda, Poccuitckas Oenepalms

AHHOTALUNA

O6ocHoeaHue. B HacTosiLee BpeMs OCTAlOTCA HELOCTAaTOMHO 3QGHEKTUBHBIMM KpuTepun AnddepeHUManbHON AUarHoCTu-
Ku BpoHXManbHOW acTMbl M psfa 3aboneBaHWin OpraHoB AbiXaHUs Y AeTel, CONPOBOXAAEMbIX CMHAPOMOM BpoHXManbHoM
06cTpyKumMK. B TO JKe BpeMs BaXHO CBOEBPEMEHHOE Ha3HauYeHWe NPOTUBOBOCNANMTENbBHO Tepaniy.

Llene — pa3paboTka 1 BHeJpeHWe B MPaKTUKY aMOynaTOpHbIX MEeMUMHCKMX OpraHW3auuii KOMMbHTEPHOM NporpaMMbl
ANsl CBOEBPEMEHHOW AMarHOCTUKM BPOHXMaNbHOW acTMbl Y AeTel M HasHaueHus 6a3ncHoii Tepanuu.

Mamepuaner u Memodel. [poBEAEH CPABHUTENBHBIN KOMMIEKCHBIN aHanM3 (aKTopoB pucka (popMUpoBaHUs 3aboneBaHus
y 155 peteii ¢ BpoHXManbHoOW acTMoii U 155 KIMHUYECKW 3[0POBLIX AeTei, MEPEHECLLMX B paHHEM BO3pacTe 3nu30.bl OpoH-
XvanbHom obCcTpyKumm; paspaboTaHa nporpaMMa Ans 3NEeKTPOHHOW BbIYUCAMTENbBHOM MaLLMHbI, MO3BOASIOLLAS CBOEBPEMEH-
HO [MarHocTupoBaTb acTMy. [porpaMMa bbina anpobupoBaHa npu HabntoaeHun 3a 68 AeTbMM € 3NKU304aMKU DPOHXMANBHOIA
0bCTpyKLMK.

Pe3ynbmamel. YctaHoBneHo 62 Haubonee 3Ha4MMbIX NpU3HaKa (MpeauKTopbl 3a00/1EBaHMS), MOMOXKEHHbIX B OCHOBY pa3pa-
boTaHHOW NporpamMMmbl [7181 3MIEKTPOHHOM BbIYMCIIMTENBHOW MalUMHbI «[lnarHocTKa bpoHXWanbHoW acTMbl y feTeii». Anpoba-
LA NporpamMbl B KJIMHUYECKUX YCNOBUAX MOKa3ana BbICOKYID COMNacoBaHHOCTb pe3yfibTata C 3aK/l4YeHWeM anjeprosora-
nMMyHorora. CornacHo cTaTUCTUYeCKOMY aHanu3y, YyBCTBUTENIBHOCTb MeTofa coctauna 88,2%, cneunduyHocts — 94,1%
(p <0,05). MporpamMMa Obina BHepeHa B NPAKTUKY MeAMLIMHCKMX OpraHM3aumii aMoynaTopHoro aTana.

3aknoyenue. MNonyyeHHble AaHHbIE 00YCNOBNMBAIOT BO3MOXHOCTL NMPUMEHEHNS MPEANOKEHHO! NPOrpaMMbl AJ1S1 3NIEKTPOH-
HOM BbIYUCIIUTENIBHOM MaLLMHBI KaK UHCTPYMEHTA CBOEBPEMEHHON AMArHOCTUKM OPOHXMANbHOM acTMbl y LeTel.

KnioueBble cnoBa: 6p0waaanaﬂ dCTMa; AeTu; ANarHoCTuKa.
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Development and implementation in outpatient
practice of an electronic computer program
“Diagnostics of bronchial asthma in children”

Rezeda M. Fayzullina', Natalia V. Samigullina'- 2

! Bashkir State Medical University, Ufa, Russian Federation
2 Clinical Hospital of Emergency Medical Care of the city of Ufa, Ufa, Russian Federation

ABSTRACT

BACKGROUND: Currently, the criteria for the differential diagnosis of bronchial asthma and several respiratory diseases in
children, accompanied by bronchial obstruction syndrome, remain insufficiently effective. Moreover, timely administration of
anti-inflammatory therapy is important.

AIM: To develop and introduce a computer program for the timely diagnosis of asthma in children and appointment of basic
therapy into outpatient practice.

MATERIALS AND METHODS: A comparative comprehensive analysis of risk factors for disease development in 155 children
with bronchial asthma and 155 clinically healthy children who suffered episodes of bronchial obstruction at an early age was
conducted, and a computer program that allows timely diagnosis of asthma was developed. The program was tested during
the observation of 68 children with episodes of bronchial obstruction.

RESULTS: Sixty-two most significant signs (disease predictors) were established, which formed the basis of the computer
program “Diagnostics of bronchial asthma in children.” The application of the program in clinical conditions showed a high
consistency of the result with the conclusion of an allergist-immunologist. The sensitivity and specificity of the method were
88.2% and 94.1%, respectively (p <0.05). The program was introduced into outpatient practice.

CONCLUSION: The data obtained determine the possibility of using the proposed computer program as a tool for the timely
diagnosis of bronchial asthma in children.

Keywords: bronchial asthma; children; diagnostics.
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Ob0CHOBAHUE

bpoHxnanbHas actMa (BA) — caMoe pacnpocTpaHéHHoe
XpOHWYecKoe 3abonieBaHWe OpraHoB [blXaHWSl B [ETCKOM
Bo3pacte [1-3]. B ocHoBe natoreHe3a bA nexuT XpoHuyec-
Koe nepcucTUpyloLLee BOCManeHne pecnmpaTopHOro TpakTa,
npu LJINTENLHOM TEYEHUM KOTOPOro BO3MOXKHO (hopMupoBa-
HUEe PeMOAENMPOBaHUS CTEHKW [blXaTeNlbHbIX MyTen [4, 5].
YcTaHoBneHo, yto AebioT 3abonesaHusa B 60-80% cnyyaes
BO3HWKaeT B Bo3pacte geten o 6 net [1, 6, 7]. Mpobnema
CBOEBpeMeHHOM auarHocTuky bBA — opHa 13 Hanbonee aKTy-
anbHbIX B COBpPeMeHHOW neauatpuu. OcTaloTcs HefoCTaTouHo
3 PeKTUBHBIMU KpuTepun anddepeHLManbHON AUarHOCTUKN
BA 1 psapa 3aboneBaHuin OpraHoB [bIXaHusl, COMPOBOXKAal0-
LLMXCA CUHAPOMOM bpoHxuansHon obcTpykuum [8]. AuarHoc-
TMKa BA HepenKo Bbi3biBaET 3aTPYAHEHUS Y MPAKTUYECKUX
Bpayen u npueoauT K owudbkam [9, 10]. Ype3BbluaiiHo Bbico-
Kan BapuabenbHOCTb KIMHUYECKUX NPU3HAKOB W nabopartop-
HbIX NOKa3aTenen 3aTpyaHseT UX UCMoMb3oBaHue B andde-
peHLManbHO-AUarHoCTUYecKuX Lensx. [pakTuyecky H1 ofvH
W3 3TUX NOKa3saTenen B OTAENbHOCTU He MOXKET CNYKUTb A0-
CTaTO4HO A0CTOBEPHBIM AuddepeHLManbHO-aUarHoCTUYeC-
KUM KpuTepueM 0BcTpyKTMBHOrO BpoHxmTa u BA [1, 11-13].

[uarHocTuka BA y peTeii paHHero Bo3pacta sBnseTcs
upe3BbIYaliHO CIIOXKHOM 3aJa4elt, NOCKONbKY KaLlenb W 3nu-
30[bl CBUCTALLMX XPUMOB ABNSIOTCA KIIMHUYECKUM NpU3Ha-
KoM 60nbLUOro KonnyecTBa 3abosieBaHmMIn OpraHoB JblXaHus.
CvHapoM 6poHxmanbHOM 06CTpYKUMM ABNSeTCS pacnpo-
CTPaHEHHOW naTtofioruen y AeTel BCeX BO3PACTHbIX rpymn:
0BCTPYKTUBHbIE COCTOSHUS Ha QOHE BUPYCHON MHQEKLUU
peructpupytot B 10—30% cnyyaes, 1 TonbKo y 1/3 naumeHToB
OHU siBNAlTCA MaHudectaumen BA [1, 14, 15]. MoBTopHble
3nu3oabl OpOHXMaNbHOW 0OCTPYKLMM MOryT BCTpevaThes
MPY MHOTUX BPOXAEHHbLIX W NPUOBPETEHHBIX 3aboneBaHu-
AX 1 oTArvatorca passutueM bA bonee yem B 80% cnyyaes
[1, 16]. U3BecTHO, YTO B NOAABNAOLLEM DONLLUMHCTBE CRy-
yaeB bA HaumHaeTcs ¢ anu3040B 06CTPYKTUBHOTO BpOHXM-
Ta, O[HAKO He BCeraa nocnefHuin TpaHcdopmupyetcs B bA
[1, 17, 18]. Mo MHeHW0 pa3HbIX aBTOPOB, Y AeTei C NIErKUM
TeyeHueM BA [uarHo3 BbiSBNAETCA PEAKO, @ Y 3HAUUTENb-
HOM YaCTU MALMEHTOB CO CPELHETSIKENBIM U TAXKENLIM Te-
yeHneM bA puarHocTMpyeTcsa TONbKO Yepe3 HECKONBbKO NeT
oT Hayana bonesuu [1, 9, 10].

B HacTosiLLee BpeMs NpeasioxeHbl pasnnyHble METOAMKM
paHHel auarHocTukm bA. PaspaboraH MeTop, pacyéTa pucka bA
Ha OCHOBE WCMO/b30BaHMS NPEAUKTMBHOIO MHAEKCA Mo pas-
BuUTUIO acTMbl (Asthma Predictive Index, API) [1, 14, 19, 20].
Y peteii rpyaHoro Bo3pacrta, MMeBLUMX >3 3MM30[0B CBUCTA-
LLMX XPUMOB, CBA3aHHbIX C LENCTBUEM TPUTTEPOB, NPU HaNK-
YUK aTOMUYECKOTO AlepMaTUTa M/UAM anepruyeckoro puHUTa,
303UHOGMIMM B KPOBU CNeflyeT nogo3peBatb bA, npoBoauTb
obcnenoBaHue u auddepeHumanbHyio auarHocTuky [1, 18, 21].
Mo [aHHBIM OTEYECTBEHHBIX YYEHBIX, HAYano KIIMHUYECKUX
nposiBNeHMin B Bo3pacTe cTapie 1 roga, pasBuTHe 3KCMU-
paToOpHOM OAbILKM C NEpPBOro AHS OCTPOW pecrnvpaTopHoi
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BUPYCHOM MHGEKLMW, OTYETIMBLIA 3QDEKT OT BPOHXONUTH-
YeCKOii Tepanuu CBUAETENBCTBYIOT B Nonb3y bA [22]. OgHako
MPaKTUYECKM HW OLMH M3 3TUX MOKa3saTenel B OTAENbHOCTH
(BKNtoyas ypoBeHb IgE) He MOXKET CyuUTb [OCTATOUHO Aoc-
TOBEPHbIM AnddepeHLManbHO-AUarHOCTUMECKUM KpUTEPUEM
0bcTpyKTMBHOrO BpoHxuTa u BA [1, 9, 14, 23]. B 10 e Bpems
0YeHb BaXKHOI 3aJaqeli ABNAETCA CBOEBPEMEHHOE Ha3Haye-
HUe pebEHKy GasmMcHOM NPOTMBOBOCMANUTENBHOW Tepanuu,
4TO MO3BOJISIET YMEHBLUINTL PUCK PEMOLENMPOBAHUA Pecnu-
patopHoro TpakTa [1, 2, 7, 24].

LUenb uccnepoBaHus — paspaboTtka M BHeapeHue
B MpaKTUKy amOynaTopHbIX MeAMLMHCKUX OpraHu3aumii
KOMMbIOTEPHOM NPOrpaMMbl 151 CBOEBPEMEHHOM MarHoCTU-
Kn BA 'y feTeil M HasHaueHus 6a3ncHol Tepanuu.

MATEPUAJIbI U METObI

IlM3anH uccnepoBaHus

Iinsa yctaHoBneHus akTopoB pucka (opmupoBaHust bA
NpOBELEHO PETPOCMEKTUBHOE UCCNef0BaHUE «Ciyqai-KOHT-
poNb»: aHanu3 uctopuii pasuua pebéHka (dopma 112/y).
[ins yTouHeHus aHaMHe3a NPOBOAMNCA YCTHbI ONpOC PoaU-
Teneii BCeX BKITIOYEHHBIX B UCCNef0BaHme feTeid. Beo uHbop-
MaLMI0 3aHOCMNW B 3IEKTPOHHYI0 Ba3y AaHHbIX.

KpMTepMVI cooTBeTCTBUA

Kpumepuu sxtoueHus: BepuduLMpoBaHHbIiA anarHo3 bA;
OTCyTCTBME Mpu3HaKoB obocTpenus BA (nepuop pemmccun);
noAnucaHHoe MHHOPMUPOBaHHOE COrIacue Ha yyacTue B UC-
CnefoBaHuUu; OTCYTCTBME XPOHUYECKUX 3aboneBaHNi B CTagmnm
0b60CTpeHms, HacneaCcTBEHHbIX 3aboneBaHNi, reflbMUHTO30B.

Kpumepuu Hesknwderus: otcytcteue bA; nopospenue
Ha XPOHWUYECKMe, HAcMeACTBEHHbIE 3ab0MeBaHMs, relbMUH-
TO3bl; HECOTNAcKe 3aKOHHbIX NPeaCTaBUTENEN.

OnucaHne MegMUMHCKOrO BMeLLaTeNbCcTBa

Bbin TWwaTenbHo cobpaH aHaMHe3 B OTHOLLEHWM Nepuoaa
DepeMeHHOCTM M pofoB: 0COBEHHOCTM TeueHMs BepeMeHHOCTH
1 POJOB, Ha/IM4Me OCNOXKHEHUIA Y MaTepu pebEHKa, CBeLeHMs
0 NepeHecEHHbIX BO BpeMsi bepeMeHHOCTU 3aboeBaHUsAX.

B xope Gecembl ¢ pomMTENsMM YTOYHSNM BOMPOCHI
0 MepBbIX KAMHWYeCKMX cumnToMax bA y pebéHKa, a Tak-
)K€ Ha MepBOM oLy W B MOCNELYIOLIEN KU3HU, BPEMEHU
1 06CTOATENbCTBAX MX MOABNEHUS, BO3MOXHbIX NMPUUMHAX,
NpOBOAMMOM neyeHuu W ero 3ddexTuBHocTU. MoapobHo
U3yyanu BOMPOChl HACNELCTBEHHOCTU C BbISICHEHUEM, UMe-
eTCs NN OTArOLEHHOCTb MO annepruyeckuM 3abonieBaHMAM
B ceMbe pebéHka. CobpaHbl cBeeHUs 06 3KONOrMyeckoMm
MUKPOOKPYXEeHWUM pebEHKa.

CobpaHbl noapobHble cBeAeHNs 0 3aboneBaHuMsX, NepeHe-
CEHHbIX PeBEHKOM B paHHEM BO3pacTe, BULE BCKAapMMBaHUS
¥ BPEMEHM BBELEHWS! MPUKOPMOB B €r0 paLyMoH, 0 Npodu-
NaKTUYECKMX MPUBMBKAX, PEAKUMAX Ha MULLEBbIE NPOLYKTHI
W neKapcTga.
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YTOuHAMM MHOpPMaLMI0 MO YacToTe MepeHeCEHHBIX pe-
BEHKOM BUPYCHBIX MHDEKUMA M UX KIIMHUYECKUM 0cobeH-
HOCTAM, HaNM4MI0 TMNEPTEPMUU, XapaKTepy M ANUTENbHOC-
TU Kaluns, NMPOBOAUMOMY JleYeHW0 U ero 3 deKTUBHOCTH.
TiaTenbHO BLISCHAMM M NOABEPranM aHanusy 0cobeHHocTn
KJIMHWYECKOM KapTUHbI NPY KaXA0M 3M130/€e PecnypaTopHbIX
CMMNTOMOB Y JieTelt. M3yyanu cBA3b BO3HUKHOBEHUSA KLU,
OZbILLIKM, CBUCTALLENO LbIXaHWs C BO3MOXHbLIMU MPUYMHHBIMM
(aKTopamm (BUpYCHbIE MHBEKUMM, Hecneunduyeckne pas-
ApaxatoLume daKTopbl, annepreHsbi).

Mpy cpaBHUTENBHOM aHanu3e JaHHbIX OCHOBHOW U KOH-
TPO/LHOM Fpynn AeTel UCCNefoBaHa AMArHOCTUYECKas 3Ha-
UMMOCTb OTAENBHBIX KIIMHUYECKMX, aHAMHECTUYECKMX 1 Napa-
KJIMHUYECKMX MPU3HAKOB W X COYETAHUS U3 YKCNa MPOCTbIX
1 Hanbonee JOCTYMHBIX HA aMbYNaTOPHO-MONMKIMHNYECKOM
3Tane, 3aperncTpupoBaHHbIX B AebtoTe 3aboneBaHus. Mpu uc-
CNefoBaHNM AUarHOCTUYECKON 3HAYMMOCTM OTAEMbHbIX NpU-
3HaKOB MCMOJIb30BaNM NOC/EA0BATENbHYI0 ANArHOCTUYECKYHO
npouenypy Banbgaa [25, 26].

Mo pe3ynbTatam onpoca bbina cocTaeneHa Tabnuua auar-
HOCTMYeCKMX KoadduumenToB (IK) ans pacyéta aMarHocTu-
YECKOro MHAEKCa U AnarHocTuku bA y neTeii ¢ npuMeHeHMeM
Mocef0BaTebHOM AMarHOCTUYECKOM NpoLeaypbl, Kotopas
0CHOBaHa Ha CpaBHEHUM OTHOLLEHWIA 3Ha4yeHWUi BEpOSTHOC-
TEN KOMMMEeKca Haubonee CyLleCTBEHHbIX MPU3HAKOB CO
3HaYeHWEM COOTBETCTBYIOLLMX MM 3apaHee OnpenenéHHbIX
noporoB [26]. YctaHoBNEHbI Hanbonee 3HauYMMbIe MPEANKTO-
pbl U3 YMCNA NPOCTbIX U AOCTYMHBIX HA ambynaTopHo-nonu-
KJIMHUYECKOM 3Tare.

JTnyeckas JKCnepTu3a

Bce yyacTHUMKM uccnepoBaHnsa (MX npepcTaBuTeny) nop-
nucblBany UHPOPMMUPOBAHHOE COrNacMe Ha yyacTue B UC-
cnepoBakuu. lpoToKon uccnenoBaHus 080bpeH NOKanbHbIM
3TM4eckuM KomuteToM (Mpotokon N 6 ot 26.06.2017).

CraTUCTMYECKUM aHanus

Cratuctuyeckylo 0bpaboTky MaTepuana ocCyLLecTBASN
C UCMOMb30BaHUEM COBPEMEHHBIX MPUHLMIMOB MaTeMaTuyec-
KOro aHanu3a MeamKo-buomnornyeckux uccneposauii. Cra-
TUCTMYecKas obpaboTka pesynbTaToB NPOBOAMNACH C UCTIONb-
30BaHWEM CTaTUCTMYECKMX nporpamm Statistica 6.0 (StatSoft).

[lo NpoBefeHNs CTAaTUCTUYECKOTO aHanM3a onpesensnm
XapaKTep pacnpefeneHns Kawaoro npu3Haka ¢ MOMOLLbH
BbluMcneHns Kputepus Lanupo-Yunka (ucxogHo cpepHue
3HaueHus He Obinm u3BecTHBI). MockonbKy abcontotHoe 6onb-
LUMHCTBO KOJIMYECTBEHHBIX AAHHBLIX UMENW pacrpeneneHue,
OT/IMYHOE OT HOPMAnbHOro, TO MPM CTAaTUCTUYECKOM aHanu-
3e MCMo/b30BanM MeTofbl HenapaMeTPUYECKON CTaTUCTUKY.
B kauecTBe Mepbl LieHTpanbHOWM TEHAEHUMM YKa3biBain Me-
LVaHy (3HauyeHue, COOTBETCTBYIOLLEE CEpPEAMHE pAaa ynops-
AOYEHHbIX OT MMHUMAmbHOM [0 MaKCUMambHOM BENYMH),
B KauecTBe Mepbl paccesHUs — MHTEPKBapTUIbHbIA pa3Max
(3HaueHms 25-ro u 75-ro KBapTUnen). Paznnuns oTHocUTeNb-
HbIX MOKa3aTeniel U3yyanu no ToyHoMy Kputepuio Ouwepa
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(nBYCTOPOHHMIA). [INs KaXaoro noKasatens BbIYUCISAN Ypo-
BeHb ero 3HauMMocTu. Kputuueckoe 3HauyeHWe ypoBHS CTa-
TMCTUYECKON 3HAYMMOCTU MPW NPOBEPKE HyNeBbIX rUnoTes
npuHUManock pasHbiM 0,05.

[insa oueHku ponu daxTopoB pucka B hopmmupoBaHum bA
COCTaBNANM Tabnuuy CONpAXEHHOCTU W BbIYUCASNW NOKa3a-
Tesb OTHoWeHMs waHcos (OLL). [1ns oueHKW [OCTOBEPHOCTH
MOMyYeHHbIX AaHHbIX BbIMUCNSNIN [AOBEPUTENbHBIA MHTEPBAN
(ON) no metogy Woolf [27].

Ha ocHoBe MaTemaTiyecKoro aHanu3a bbiv onpegeneHs
npeaumkTopbl hopmupoBaHua bA y peteit u paccuntatbl K
ONS KaX[oro U3 Hux. [lna aBToMaTM3MpoBaHHOMO MOACYETa
cyMMmbl [IK Hamm Bbina pa3spabotaHa nporpamMMa ans 3BM
«[lnarHoctvka 6poHXMaNbHON acTMbl Y [ETei».

AHanus guarHocTMyeckon 3HauMMocTH paspabotaHHoro
MeTofa AMarHocTMkM BA npoBoaunmM ¢ npuMeHeHUeM MeTofa
OuHapHoW noructuyeckon perpeccun u noctpoexus ROC-
KpuBbIX C NoMoLLb nporpammel IBM SPSS Statistics [28].

PE3YJIbTATbI

06beKTbl (yyacTHUKM) UccnenoBaHus

Mop, Hawmm HabnoaeHnem Haxogunock 378 peteit: 155 na-
LIMEHTOB C YCTaHOBNEHHBLIM AnarHo3oM BbA (ocHoBHas rpyn-
na); 155 KAMHMYECKY 300POBbIX AETEN, NEePEHECLLMX B paHHEM
BO3pacTe 3MMU30Abl 0DCTPYKTUBHOMO OPOHXUTA (KOHTPOSbHAS
rpynna); 68 neteit ¢ 6poHXUanbHON 0OCTPYKUMEN, Y KOTOPbIX
MPOBOLMNOCH TECTUPOBaHWE MpOrpaMMbl i 311EKTPOHHOM
BbIYMCIUTENbHOM MaluMHbI (3BM) ansa amarHocTukm bA (pabo-
yas rpynna). CpegHuiA Bo3pacT AeTeil OCHOBHOW rpynnbl CO-
ctasun 9 (7; 11) net, KoHTponbHoi rpynnsl — 9 (8; 11) net.
Mo nony B uccneayembIx rpynnax pacnpeneneHme oKasanoch
CnenyHoLLMM: B OCHOBHOI rpynne bbino 86 (55,5%) ManbuukoB
n 69 (44,5%) nesouek, B KOHTponbHow rpynne — 82 (52,9%)
n 73 (47,1%) cootBeTcTBEHHO. TakMM 0Bpa3oM, rpynnbl na-
LMEHTOB ObINM COMOCTaBMMBI MO MONY M Bo3pacTy. B pabo-
uyto rpynny Oblan BKAKYeHb! AeTW 3 (2; 4) NneT, U3 KoTopbIX
38 (55,9%) ManbumkoB u 30 (44,1%) neBoyeK.

Yepes 3 roma nocne BBeAEHWUS B MpaKTUKy aMbynatop-
HbIX MeJMLMHCKWX OpraHu3aumii pa3paboTaHHo HaMu npo-
rpammbl bbin NpoBeaéeH aHanu3 88 amMbynaTopHbIX KapT fe-
Teit ¢ BPOHXMANbHOM acTMOW ANS OLEHKN 3PdEKTUBHOCTH
BHEJpeHuS.

OcHoBHble pe3ynbTaTbl UccnepoBaHuA

Hamu npoBenéH KoMnieKcHbI aHanus bonee 400 dakTo-
poB pucka BA, Bo3aencTByHOLMX Ha OpraHW3M pebeHKa
B MpOLLECCe OHTOreHe3a.

lpoBenEHHbI MaTeMaTUYeCKUii aHanu3 Mo3BOSUN
YCTaHOBUTb Haubonee 3Ha4YMMble M3 HUX. YCTaHOBMEHO,
4TO OTArOLLEHHAs HaCcNEeACTBEHHOCTb MO aIepriuyeckuM 3a-
bonesaHuaM u BA no nuHum matepu (OLU=4,43 n OLLU=5,09
COOTBETCTBEHHO) M MO NiMHMM otua (OLL=1,70 n OLU=2,20
COOTBETCTBEHHO) ABASETCS 3HAYMMbIM MPeanKTOpoM BA.
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AHanu3 aKTopoB pucKa MepuHaTanbHOro nepuoga no-
3BO/IMN YCTAHOBUTb 3HAYMMOCTb TakMX MPU3HAKOB, KaK Ky-
peHue MaTepu Bo BpeMs bepemenHocTn (OLLU=3,24); Bo3peii-
CTBWE BPefHbIX NMPO(eccuoHanbHbIX (aKTopoB BO BpeMs
bepemenHocTu (OLWU=2,32); 3KcTpareHuTanbHas natonorus
y Matepu (OLLI=2,21); HecdponaTtus y MaTepu Bo BpeMs bepe-
MeHHocTH (OLL=3,14); ocTpble MHdEKLMM (B TOM YnCIie OCTpast
pecnupaTopHas BUpYcHas UHGEKLMA) BO BpeMs bepeMeHHo-
ctu (OLW=2,04); kecapeso ceuenue (OLL=2,28); npexpaespe-
MeHHble poapl (OLU=2,28); npexxaeBpeMeHHOe U3NUTUE OKO-
nonnogHbix Bog (OLL=2,24); obeutne nynosuHbl (OLLI=2,62);
ocTpas achuKcUA B pofax M WUCKYCCTBEHHAs BEHTUNALMA
nérkux (OLL=3,33).

YcTaHoBEHa 3HAYMMOCTb TakMX HAKTOPOB PUCKA, KaK 1C-
KyccTBeHHoe BckapmnmBaHue (OLLU=2,34) n HeobocHoBaHHO
paHHee BBefeHue npukopmoB (OLU=2,28). MMpeankTopamm
(opMMpoBaHms TaKKe BbIM KITMHUYECKWe MPOSIBIEHUS aTo-
nMUyecKoro fepMatuta Kak Ao 1 roga (OLL=11,56), Tak v nocne
1 ropa »wu3Hu (OLL=5,96); nuwesas (OLL=7,01) n nekapcTaeH-
Has anneprus (OLLI=2,78); ocTpas KkpanuBHMLA M OTEK KBUHKe
(OLL=3,86); puHOKOHBIOHKTMBANbHLIA cuHapoM (OLL=14,69)
1 3an0XeHHocTb Hoca (OLLI=20,90) BHe ocTpoi pecnivpatop-
HOW BMPYCHOM MHBEKLMN.

(akTopamu pucka bA Takke cnyxuno HebnaronpusTHoe
3KOJIOrMYECKOe MUKPOOKPYMKEHME: Hanuume MArKon Mebenn
(OLL=2,25), koBpoB (0LLI=2,16) n Markux urpywek (OLL=3,21)
B CMasibHe pebEHKa; XpaHeHWe KHUM U JKYpHaNoB Ha OTKPbI-
Tbix nonkax (OLLI=4,28); uBeTyliMe pacTeHus B KBapTupe
(OLLI=3,07); TapakaHbl (0LW=1,99); cbipocTs (OLLI=2,87) 1 nne-
ceHb B KBapTupe (0LL=2,81); razoBas nauta (OLLI=2,31) n ot-
CYTCTBME BbITSKHOIO LUKada Ha KyxHe (OLLI=2,28); npoxuBa-
HWe B 3KONIOrMYECKM HeBNaronpuaTHON MECTHOCTMW.

YCTaHOBNEHO, YTO BUPYCHblE MHGEKUMM C 4acToTom 5
(OLL=2,19) n =6 (OLLU=2,81) pa3 B TeueHue roaa TaKxe ABNS-
I0TCA 3Ha4MMBbIM (DaKTOpOM pucka BA.

lNpenukTopoM GopMupoBaHusa bonesHu sensetca aebioT
K/IMHUYECKMX cuMmnToMoB B BospacTe Ao 1 ropa (OLU=1,65)
unm nocne 3 net (OLLU=6,68) ¢ yactotoit 3nu3omoB 2 pasa
(OLW=2,29), 3 pasa (OLWW=11,69) unn bonee 3 pa3 B TeueHue
roga (OLLU=11,44). TpurrepamMu KAMHUYECKMX CMMNTOMOB BA
yallle BCEro SBNSAIOTCA BUPYCHbIE MHDEKLMM, OOHAKO HU3KUIA
nokasatenb OLU (0,32) cBMAETeNbCTBYET O HEBLICOKOI Auar-
HOCTMYECKOI LIEHHOCTU [JaHHOro Mpu3Haka. B To xe Bpems
OTYET/IMBAA CBA3b PECnMpPaTOpHbIX CUMMTOMOB C BO3AEW-
CTBMEM TaKMX HeCreLmMPUYecKux pasapaxaioLmx haxkTopos,
Kak (mM3mnyecKas HarpysKa, NcuMxo3MoLMOHabHOe Hanpsxke-
HWe, BeTep, pesKas CMeHa TeMmnepaTypbl OKpy»atoLLero Bo3-
AyXxa, CMeHa norofbl, pe3Kkue 3anaxu, Nbifb, AbM, 06nagaet
DonbLuen cneunduyHocTbio B oTHOLeHUK BA (OLL=74,33).

Pa3BuTWe npucTyna Npu KOHTaKTe CO 3HAYMMbIM an-
nepreHoM ABNAeTc abconTHO cneundUyHbIM NpU3Ha-
KoM BA (OLL=843,65). OTYETIMBLIN 3DEKT OT NpPUMEHEHMS
B,-aroHucToB Kopotkoro Aeicteua (OLL=2,00) n ynyywenme
KJIMHUYECKOro COCTOSHUA B NepBble cyTKM nedenuns (OLL=2,14)
Obim cneunduyHbl ons bA.
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TakuM 0bpasoM, B pesynbrate 6bino otobpaHo 62 Hau-
bonee 3HauUMMBbIX M crielmduUyHbIX hakTopa pucka bA, K Kax-
[O0My 13 Kotopbix bbin paccumntan [K.

Anpo6auus nporpamMmbl gna IBM
Mo oLeHKe NPorHo3a 6poHxmanbHoM
acTMbl Y AeTel € 3NM304aMu
6poHXuanbHOM 06CTPYKLUM

[ina aBTOMaTMuyeckoro nofcyéta KoadhPUUMEHTOB HaMm
pa3spaboraHa nporpamMMa ana 3BM ¢ uenbio oLeHKKM NporHo3a
BA'y peteii ¢ anu3oaamu BpoHXUanbHoM 00CTPYKLMK. Mpu mc-
noib30BaHUM NporpaMMbl Anis auarHocTuku bA y pebéHka
BblUMCNANN anrebpanyeckyto cyMMy KoaddULIMEHTOB M0 BCEM
Mp13HaKaMm:
 npu cymMe +13 1 bonee ¢ BeposTHOCTbIO 95% BO3MOXKHA

MoCTaHOBKa AuarHo3a bA;

e mpu cyMMe -13 1 MeHee BO3MOXHO UCKTIOUMTL BA ¢ Tom
e BEPOATHOCTbHO;

e npu cyMMe B auanasoHe ot -13 go +13 b6annos guarHos
BA He onpepnenéH u TpebyeT panbHeuwero HabnoaeHUs
33 NaLMEHTOM W UCMOJIb30BaHWs NPOrpaMMbl B AMHAMK-
Ke, O[HAKO TaKuMe AeTU LOMKHbI paccMaTpuUBaThCs B Ka-
yecTBe rpynmnbl pucka no GopmmpoBaHmio BA.

Ha puc. 1 npencTaBneHbl OCHOBHbIE pasfienbl U pesyfbTar
NporpamMbi.

lporpamma HanucaHa Ha ssbike C++. Cpepa nmporpam-
mupoBaHus Borland C++ Builder 6. MuHuManbHble cucteM-
Hble TpeboBaHus: onepaumoHHas cucteMa Windows, 06bEM
onepaTvBHOM NamsaTh 128 M6; 3aHMMaeMbIn 06BEM MecTa
Ha XECTKOM [ucKe 2 MerabaiTa; MOHMTOP C pa3peLueHneM
800x600 nmkceneit uam Bobiwe. [onyyeHo CBMAETENbCTBO
0 rOCYAAPCTBEHHOW perucTpauuu nporpammbl ans 3BM
N2 2016618821 ot 08.08.2016 (puc. 2).

TecTupoBaHWe nporpaMMbl NpoBoaMIOCh Ha base neyeb-
HO-NPOUIAKTUYECKMX yupexaeHuii ropopa Yoebl. Mo pesynb-
TaTaM anpobauuy nporpamMMmbl y 68 aeTei paHHero Bo3pacra,
HabnoaaBLMXCA C 3NM304aMU BPOHXMANBHON 0BCTPYKLMH,
C UCMO/Ib30BaHMEM [MarHOCTUYECKOW NporpaMMbl bbiam no-
Ny4eHbl CiepyroLLmMe pesynbTaTbl:

» onpegenéH guarHo3 BA (cymma [K > +13) y 32 na-
LIMEHTOB;

« He onpefenéH amarHos bA (cymma OK < -13) y 36 na-
LIMEHTOB;

ey 32 naumeHTOB MO pe3ynbTaTy MporpamMMbl ONpeaenéH
AnarHo3 bA, uto noaTeepaMNOCL Npu fanbHellleM 06-
cnepoBanuu y 30 naumeHToB, a 'y 2 feTen B AabHENLLIEM
ObIN YCTaHOBNEH ApYrov AMarHo3 (peuuanBmpyHoLLmMin 06-
CTPYKTUBHbII BPOHXMT);

e y 36 peTed no pesynbTataM nporpammbl auarHo3 bA
He Obln onpegenéx, u3 Hux y 32 bA He nopTBepAMnach
TaKXe W Npu AanbHeliweM obcnefoBaHuy, B 4 ciyyasx
B nocnepnytoLieM bA Bcé e bbina AMarHocTMpoBaHa.
PaccuntaHHble XapaKTepuUCTUKW MeToAa roBOpST 0 BbICO-

KO YyBCTBUTE/BHOCTM M CeLMAUYHOCTI METOLMKM, a TaKKe
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Paxtopsi | Annepriv | Ikonorua | Bponsuanshan obcrpukuna | Tepanua u ofcaenosaie |

HacnegqcTeeHHble gpakTophbl

[~ OraroweHHan HacneacTeeHHOCTE No BA co cTopoHs! MaTepu
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[~ Orarowenxan HacneacTBeHHoCTE No BA co cropoHs oTua

0 PesynsTatel anarHocTiKK

e e el

ﬂepuHaTaanue PaKTOpbI

[ Kypeue marepu/otua

[~ MNpogeccuoHansHsie BPEGHOCTH Y METEPH

[~ Hewponarus y marepu Bo Bpems GepeMEHHOCTU

[V OcTpbie UHPEKUMM, NEPEHECEHHBIE BO BPEMA BEPEMEHHOCTH
[V Ocrpan acourcua/MBN

[~ NMpexaespemertsie poabl

PE3YNLTAT: 79,20

NuarHos BpoHxuaneHas acTMa
onpeneneH.

[ o ]

3akpbme

[™ MNpexaespemeHHoe U3AUTHE OKONONNOAHBIX BOA

[ HeoHaraneHan xemryxa

XapaKTep BCKapMnuBaHMA
¥ WckyccTeenHoe BCKapMAMBaHUE

[~ PanHee BESAEHUE NPUKOPMOB

[ EcTecTsenHoe BCKapMAMBaHUE

Puc. 1. OcHoBHbIe pa3aenbl v pesynbTaT Nporpammbl.
Fig. 1. The main sections and the result of the program.
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Puc. 2. CBuaeTenbCTBO 0 rocyaapCTBEHHOM perucTpauuy nporpam-
Mbl «[JuarHocTuka bpoHxmuanbHoit acTMbl Y feTeii».

Fig. 2. Certificate of state registration of the program «Diagnostics
of bronchial asthma in children».
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€€ MarHocTU4ecKon 3GPEeKTUBHOCTH, YTO [eNaeT e€ nones-
HbIM MHCTPYMEHTOM B CBOEBPEMEHHOM uarHocTuke bA, oco-
BeHHO y fieTel paHHero Bo3pacTa.

Bbino npoaHanu3mMpoBaHo, HACKOMbKO pe3ynbTaTthl pabo-
Tbl MPOrPaMMbl COMMACYHOTCA C MHeHWeM Bpayel. Ha puc. 3
MoKa3saHo, yto 68 nauueHToB C 3nM3ofaMu BpoOHXMabHO
06CTpYKUMM HapsLy C TecTMpOBaHWMEM MpOrpaMMbl Obinn
OCMOTPEHbI MEAMATPOM W aNepronoroM-uMMyHonoroM. fo-
Ka3aHo, YT0 YacToTa MOCTaHOBKM AuarHosa bA B pesynbrate
UCMOMNb30BaHWA NpOrpamMMbl cornacyetcs B bonblueli cTe-
MeHn C MHEHMEM anneproniora, YeM neguarpa. lloctaHoBKa
[varHosa annepronoroM (48,5%) npaktuyecku coBnapaet
C pesynbTatoM nporpammel (47,1%). MepuatpoM gnarHos bA
BbiCTaBnsncs pexe (36,8%).

Takum 0bpasoM, pe3ynbTaT UCMoMb30BaHUS NPOrpaMMbl
ans 3BM «[lmarHoctvka BpoHXManbHOW acTMbl Y JeTeii»
COMOCTaBMM C 3aK/IlYEHUEM asieprosiora-MMMyHOOra,
4T0 000CHOBLIBAET BO3MOXKHOCTb MPUMEHEHUS MPOTPaMMbl
B paboTe negmaTpos.

MeTofoM NOMUCTUYECKOW PErpeccuu YCTaHOBIEHO,
yto nnowaap nog ROC-kpuson coctasnset 0,912, yTo xapak-
TEpU3yeT Ka4yecTBO MPELNOKEHHOW MOLENM KaK OTINYHOE
(puc. 4, Tabn. 1).

Mo pesynbratam ROC-aHanm3a 4yBCTBUTENBHOCTL METOAA
cocTaeuna 88,2%, cneumdmuHocts 94,1% (p <0,05). Mony-
YeHHble AaHHble 06YCNOBAMBAOT BO3MOXHOCTb MPUMEHEHMS
npeasioxKeHHon nporpamMmbl ana 3BM B KayecTBe MHCTpY-
MEHTa CBOEBPEMEHHOI iuarHocTvkm bA y netei.
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Puc. 3. ConocraBnenne BepuduKaumm auarHosa bpoHx1anbHO acTMbl Y ieTelt paHHero M A0LKO/bHOTO BO3pacTa C peLmavBamMu bpoHxo-
00CTPYKTUBHOMO CMHAPOMA MO LaHHbIM OCMOTPA MeaMaTpa, anneprosora-MMMyHoNora U pesynbTaty nporpaMmel ans 3BM «[luarHoctuka

BpoHxManbHo acTMbl y fieTei», %. x%=0,025; p <0,05.

Fig. 3. Comparison of the verification of the diagnosis of asthma according to the examination of a pediatrician, an allergist-immunologist
and the result of the computer program «Diagnostics of bronchial asthma in children» in children of early and preschool age with relapses

of obstructive syndrome, %. x2=0,025; p <0,05.

Ha ocHoBe npoBeagHHoro 1ccnenoBaHus Hamu bbinn pas-
pabotaHbl MeToaMyecKne peKOMeHAALMN ANS NPaKTUYECKMUX
Bpauei, yTBepKAEHHbIE MUHMCTEPCTBOM 3/1paBOOXPaHEHNUS
Pecnybnukm balukoptocTaH (puc. 5).

OBCYXOEHWUE

OcHoBHbIM nonib30BaTeneM nporpamMmbl «uarHocTuKa
OpoHxuanbHo acTMbl y fieTeii» npeanonaraeTcs neauatp
ambynaTopHO-NOSMKIMHUYECKOr0 3Tana. XpoOHOMETpaX pa-
BoTbI C MporpamMMoii NMo3BONWA YCTaHOBUTb, YTO BpeEMS, 3a-
TpaumMBaeMoe Ha paboty, coctaBnseT 95—/ MuH. YunTbiBas,
YTO0 HOPMaTMB BPEMEHU Ha OAHO MOCELLEHME NaLUEHTOM
Y4acTKOBOrO Bpaya-neauatpa B CBA3W ¢ 3aboneBaHmeM, He-
06X0AMMBIA ANS BbINOMHEHUS B aMbynaTopHbIX YCI0BUAX
TPYAOBbIX LEWACTBUWA MO OKAa3aHWK MEeLULIMHCKOW MOMOLLY
(B TOM uucne 3aTpaThbl BpeMeHW Ha 0hopMIIeHUe MeLULMH-
CKOM JOKyMeHTaumm), coctaensieT 15 MuH [29], Bpay ume-
€T BO3MOXHOCTb NMPUMEHUTb NPOrpamMMy BO BpeMsi NpUEMa
pebéHKa ¢ nopo3peHneM Ha BA. Ecnu no pesynbtaty npo-
rpammbl BA onpepeneHa, To neauMaTp MOXeT BbICTaBUTb
npeaBapuTenbHbIA  AUarHo3, HasHauuTb obcnesoBaHue
¥ NpOTMBOBOCMANMUTENbHOE NIEYeHWe B COOTBETCTBUM C pe-
KoMeHAaumsaMu HaumoHanbHon nporpammel [1], nocne yero
HanpaBuTb pebEHKa K annepronory-MMMyHonory ans Bepu-
(Gu1Kaumm oKoHYaTenbHOro AnarHosa [30].

B cnyyae, Korma pesynbTaT mporpamMMbl cocTaBui 6o-
nee -13, Ho meHee +13 6annos, Tpebyerca AanbHelnlwee

00l https://doiorg/1036691/RJATS43

HabnoaeHMe 3a NaLMEHTOM KaK Nneaumatpa, TaK 1 anneprono-
ra-MMMyHoJI0ra W UCMoMb30BaHNe MPOrpaMMbl B AMHAMMKE.
Takue nauueHTsl hopMUpyioT rpynmny pucka no bA v Tpebytot
TLATENbHOTO HabMOAeHUs ANA NepBUYHON NPOQUNAKTUKM

1,0 7

0,81

0,6 1

0,4

L|yB(ZTBI/‘ITe.I'II:H0CTb

0,2 1

0,[] T T T T 1
0,0 0,2 0,4 0,6 08 1,0

1 — CneumduyHocTb

[lnaroHanbHble cermMeHTbl, CreHepupoBaHHble CBA3AMU

Puc. 4. ROC-kpuBas uccnemyemoro metoaa.
Fig. 4. ROC-curve of the studied method.
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Table 1. Calculated quality indicators of the diagnostic model

Mnowaap nog Kpusoit

lMNepeMeHHble pesynbtata npoBepku: VAR00002

P CraHaapTHas ACUMNTOTHYECKaS AcumnTotnyeckuin 95% poBepUTeNbHbIA UHTEpBan
owvbKa® 3H4.b HuxHsa rpanuua BepxHas rpaHuua
0,912 0,040 0,000 0,833 0,990

lpumeyanue. [Ins nepeMeHHOM UK NepeMeHHbIX pe3ynbTata nposepku: VARO0002 ectb no KpalHel Mepe ofHa CBA3b Mexay rpyn-
MOW MONOXUTENBbHOM0 aKTYaslbHOr0 COCTOSHWS M TPYMMON OTPULATENbHOMO aKTyanbHOro COCTosHUA. CTaTUCTUKa MOXKET BbiTh CMeLLeHa.
2 B COOTBETCTBUM C HeMapaMeTPUUYECKM NpearonoXeH1em; b — Hynesas runotesa = aeiicTBuTeNbHas nnowab = 0,5.

Note: For the test result variable or variables: VAR00002, there is at least one link between the positive status group and the
negative status group. Statistics may be biased. @ — in accordance with the non-parametric assumption; ® — null hypothesis =

actual area = 0.5.

3aboneBanusa. B 3ToM ciyyae megmaTp MOXKET Ha3HAUUTH
MPOTUBOBOCMANMUTENbHYIO TEPANUI0 MHIANALMOHHBIMU [t0-
KOKOPTMKOMAAMM B HU3KMX A03ax Wnu brokatopamu neii-
KOTPMEHOBLIX peLenTopoB Ha 4-8 Hel ¢ 06s3aTenbHbIM
MOHUTOPVUPOBaHWEM COCTOSHUA MauMeHTa Ha QoHe NeYeHus
uepes 1un 3 mec [1, 11, 24].

AHanu3 agheKTMBHOCTM NPOrpaMMbl
ana IBM no oueHKe nporHosa
6poHXManbHOM acTMbl y feTei

Yepes 3 roga nocrne BHeApeHUs Mporpammbl B paboty
LETCKMX aMOynaTopHbIX MeLUUMHCKUX OpraHM3aumuii Hamu
Bbin NpoBEAEH aHanM3 e€ IQPEKTUBHOCTW.

Hamu 6binm ocMoTpeHbl 88 feTeii ¢ peumamBupyoLLMMAA
cMMnTOMaMK BpoHxuanbHoM 06cTpyKumu. Mo pesynbTaTtam
NPUMEHEHNS NPOrpamMMbl NOJyYeHbl CeaytoLme faHHble:
ey 21(23,9%) pebéHka onpepneneHa bA (cymma [IK = +13),

B CBSI3M C YeM [1eTAM HasHayeHa ba3ucHas Tepanus B Co-

OTBETCTBUM C MOKa3aHUAMM U TSIKECTbIO CUMNTOMOB;

SEPARION TOCY AR TREMIN BIOTAT THOE
CHPARBATE IO YRS AL T O R A KORANIE

OSBRI Y B PO T M

FORCTEPCTIA UIPARGONE ANEFIS PO KOM 94,9 PAIS
MBS TERCTIO LI ABGONE AT MR FECTTYRIHIN BALOF 0L T A1

AHATHOCTHKA BPOHXHAJIBHOI
ACTMBI ¥ AETEN PAHHETO BOIPACTA

JMATHOCTHRA BPOHXHAJIBHON ACTMBI
¥ AETEA PAHHETO BOBPACTA

Metaamecane poaoson i

McTomwcame prsoson S

you ™
- o7

Puc. 5. Metoguueckue peKoMeHaaLmm1 no AUarHocTuKe BpoHxManb-

HOI acTMbl Y AeTei.

Fig. 5. Guidelines for the diagnosis of bronchial asthma in children.
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 y 36 (40,9%) netenn BA He onpepeneHa (cymma OK < -13),

B CBA3M C YEM PacCMOTPEHbl arlbTePHATUBHbIE [MArHO3bl

1 npoBeeHa AnddepeHumanbHas AnarHocTvKa 3aboneBaxns;
e y 31 (35,2%) pebéHka pe3ynbTaT nporpammbl He Mo-

3BOJIUN YETKO YCTaHOBUTb Hanuume BA (pe3ynbrar Ha-

xogouncs B auanasoHe -13 <[IK< +13), B cBA3u € yeM

LT BbINn OTHECEHBI K Fpynne pucka no hopMUpoBaHUto

BA, 33 HUMW NpoBOAMNOCL AMHaMUYecKoe HabmoaeHne

C OLIEHKOW CMMNTOMOB Ha (OHe BUPYCHBLIX MHDEKLMI,

annepruyeckux NpOosBIEHUIA, U3MEHEHUS COCTOSHUS Ha

(hoHe Tepanuu.

Wtak, B TeueHue roga HabnwogeHus 3a AeTbMU rpynnbl
pucka amarHo3 bA 6bin BeicTaBneH 12 (13,6%) nauueHTam,
UcKYEH y 19 (21,6%) neTeli (BbICTaBNEHbI aNbTePHATUBHbIE
[MarHosbl). AHanu3 MeaMUMHCKON JOKYMEHTaLMM naumeH-
TOB NOKa3aN, 4YTo CBOEBPEMEHHO (B TeUeHWe rofia) AuarHo3
BA ycTaHoBNeH B noaaBnsiolieM 60NbLIMHCTBE Clly4yaeB —
33 (37,5%) petaM; y ocTanbHbIX 55 (62,5%) meteli amarHos
BA Bbin UCKITHOYEH.

3AKJTO4YEHUE

Takum 0bpa3oM, paspaboTaHHas KOMMbKOTEPHAs Nporpam-
Ma «[lnarHocTmka 6poHXuanbHoi acTMbl y AeTel» No3soniseT
AvarHoctvpoBatb BA y petei ¢ nepebiMW 3nu3oaaMu GpoH-
X1anbHOM 06CTPYKLMM, YTO CMOCOBCTBYET peLueHuo 3afaun
COBEPLLEHCTBOBAHWSA CBOEBPEMEHHOI AnarHocTUky bA Ha aM-
bynaTopHO-NONMKAMHUYECKOM 3Tane. MeTtoauka obnapaet
BbICOKVMMU NOKa3aTeNsMU YyBCTBUTENBHOCTM U CNELMUYHOC-
TH, NOKa3ana cebs Kak NPOCToN U HAAEKHbIA METO, AMarHoc-
KM BA 1 BbiieneHns fieTeil rpynnbl pucka Ans NpucTanbHoro
BpayebHoro HabntoaeHus B nnaHe popmmupoBanmus bA 1 cBoe-
BPEMEHHOTO Ha3HAYeHWsi COOTBETCTBYIOLLEN Tepamnuu.

A0NOSIHATENIbHAS UHOOPMALUA

WUcTouHnk cduHaHcupoBaHMA. ABTOpbI 3asBMAlOT 00 OTCYTCTBUM
BHELLIHEro GMHaHCMPOBaHWSA NpY NPOBEAEHUN UCCeL0BaHNS.
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leHeTUyeckue (aKTOpPbI PUCKA NULLEBOI anneprum:
0630p NONHOreHOMHbIX MCC/eA0BaHUM

Y.B. Kyrac', 0.C. ®epnoposa’, E.10. Bparuna?

1 CMBMpPCKMI rocyAapcTBEHHbI MeAULMHCKUA YHuBepcuTeT, ToMck, Poccuitckas ®eaepaumst
2 TOMCKMI HaLMOHabHBINA MCCNe0BaTeNbCKUA MeAMLMHCKIA LEHTp, HayuHo-1CCriejoBaTENbCKMIA MHCTUTYT MeAMLMHCKON reHeTUKM, TOMCK,
Poccuiickas ®epepaums

AHHOTALMA

06ocHoeaHue. TnLLEBas anneprus ABNSETCA aKTyabHOM NpobneMoii s 00LLeCTBEHHOr0 3[1paBo0XpaHeHMs BO BCEM MUpe: 3a-
boneBaHMe CHUKAET KaueCTBO KM3HU NaLMEHTOB, MOBbILIAET PUCK Pa3BUTUS HEMPOTHO3MPYEMbIX aHaQUNAKTUUYECKUX peaKLIA.
Llesb — aHanu3 reHeTUYECKUX UCCIIe0BaHMIA B KOropTax NaLMEHTOB C NMULLEBOI anyeprueil, HanpaBneHHbIX Ha OLLEHKY posu
FeHeTUYECKMX (DaKTOpOB B Pa3BUTUM AaHHOW NATONOTUM.

Mamepuaner u Memodel. [poBefEH aHanu3 pe3yNbTaToB NMOHOrEHOMHBIX aCCOLMATMBHBIX MCCeL0BaHMIA M0 U3YYEHUHO BNN-
SHWSA TeHeTMYecKnX (haKTOpPOB Ha pa3BUTME MULLEBOW anneprum. B 0630p BKIKOUEHbI OpUrMHaNbHbIE CTaTby, ONYHIMKOBaHHbIE
B nepuoga ¢ 01.01.2012 no 31.12.2021.

Pe3ynbmamel. [laHHbIi 0630p N0O3BOAMA CUCTEMATU3UPOBATL [aHHbIE O CBA3M FEHETUHECKUX BapuaLMii, CBA3AHHBIX C MULLe-
BOW annepruei, B pesysbTare MOSHOFEHOMHOr0 CKpUHUHra. M3 8 aHanusupyeMbix uccnenoBaHWid MakCUManbHbli 3 ekt
c pa3suTveM IgE-onocpenoBaHHOM NULLEBOM anneprum Ha apaxuc yctaHoBneH Anis BapuaHta rs10018666 rena SLC2A9
y esponeiues. [Ing HEKOTOPbIX anfepreHoB HalfeHbl accoumaumm co cneumduyeckMK JIOKycaMu: HanpuMep, BapuaH-
Tbl 1s9273440 (HLA-DQBT), rs115218289 (/TGA6), rs10018666 (SLC2A9) v apyrvie sIBASIOTCA YHUKANbHBIMU LS apaxuca.
AccoummnpoBaHHble BapuaHTbl CBS3aHbl MPEUMYLLECTBEHHO C HApYLLIEHUSIMU BPOXAEHHOr0/aAanTMBHOr0O MMMYHHOTO OTBETa
1 YHKLMOHMPOBaHMS 3NUTENManbHOro 6apbepa, NOATBEPXAas UX BeAYLUYI0 Posib B Pa3BUTUM NMULLEBON anneprin. MomMuMo
accoumauui ¢ NULLeBOI anneprieit, HONBLUMHCTBO MAEHTU(GULMPOBAHHbIX FTEHOB BAMSIOT Ha pa3BUTUE ApYruX GEHOTUMOB an-
NIepryecKoro MaplLa, BKIIouas aTonnyecKkuii AepMaTuT, aTonnyecKyto BpoHXUanbHyIo acTMy, aniepriuyeckuii pUHUT, a Takxe
Heanepruyeckux 3aboneBaHni (caxapHbli amabeT 2-ro Tuna, 6onesHb MapKMHCOHa, MHGAPKT MUOKapaa U ap.).
3aknwoyenue. CyMMupys pesynbTaTbl NOIHOTEHOMHBIX aCCOLMATUBHbIX UCCe0BaHMIA, HE0DX0MMO OTMETUTb, YTO B pa3Bu-
TUM NULLLEBOI anneprum y4acTBYKT BapuaHTbl, I0KaNWM30BaHHbIE KaK B U3BECTHbIX [IS aTOMWUMW, TaK U BO BHOBb BbISBNIEHHBIX
NOKyCaXx, He UMEIOLLMX OTHOLLEHMWE K Pa3BUTMIO APYTUX annepruyeckux 3abonesanuin. 0cobeHHOCTU CTPYKTYpbI NULLEBON CEH-
CMBMNM3aLMM 1 HEAOCTATOYHOCTb UCCNEA0BAHUA MO BOMPOCaM MOABEPIKEHHOCTM NULLEBOIA annepruv B Poccum onpepenstot
HanpasfieHne fanbHeiWMX HayyHbIX MCCNefoBaHWi B 3TOW 0bnacTy.

KnioueBble cnoBa: nuuieBas anneprus; reHetu4yeckue (I)aKTOpr PUCKa; OAHOHYKNeoTUaHble FIOJ'IMMOpCIJHbIE BapUaHTbl;
MOJIHOreHOMHble accolunaTuUBHbIE UCCIef0BaHUA.
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Genetic risk factors of food allergy:
a review of genome-wide studies
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ABSTRACT

BACKGROUND: Food allergy (FA) is an urgent problem for public health worldwide. This disease reduces the quality of life of
patients and increases the risk of developing unpredictable anaphylactic reactions.

AIM: Conduct an analysis of genetic studies in cohorts of patients with FA aimed at assessing the role of genetic factors in the
development of this pathology.

MATERIALS AND METHODS: The results of genome-wide association studies aimed at studying the influence of genetic factors
in FA development. The review includes original articles published for the period from January 1, 2012 to December 31, 2021.
RESULTS: This systematic review analyzed data on the relationship of genetic variations associated with FA. Eight studies
were analyzed, and the maximum effect with the development of IgE-mediated FA on peanuts was found for the rs10018666
variant of the SLC2A9 gene in Europeans. Some allergens associated with specific loci have been found, for example, variants
rs9273440 (HLA-DQBT), rs115218289 (ITGA6), rs10018666 (SLC2A9), and others are unique to peanut. Associated variants
are predominantly associated with disorders of the innate/adaptive immune response and functioning of the epithelial barrier,
confirming their leading role in FA development. In addition to associations with FA, most of the identified genes affect the
development of other “allergic march” phenotypes, including atopic dermatitis, bronchial asthma, allergic rhinitis, and non-
allergic (type 2 diabetes mellitus, Parkinson’s disease, myocardial infarction, and others) diseases.

CONCLUSIONS: Summarizing the results of genome-wide associative studies, it should be noted that the development of food
allergies involves variants localized both in known atopic and newly identified loci that are not related to the development of
other allergic diseases. The peculiarities of the structure of food sensitization and the lack of research on the susceptibility to
food allergies in Russia determine the direction of further scientific research in this area.

Keywords: food allergy; genetic risk factors; single nucleotide polymorphisms; genome wide association studies.
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BACKGROUND

Food allergy (FA) is a recent public health problem
worldwide. It reduces the quality of life of patients and
increases the risk of unpredictable anaphylactic reactions [1].
Literature data revealed a trend toward an increase in FA
prevalence worldwide. The prevalence rates of FA in different
countries varied from 1%-5% in Europe and the USA to 10% in
Australia [2, 3]. Most often, this pathology presents in infancy
and early childhood [2, 3]. In the USA, significant allergens
in the pediatric population are peanuts, milk, shellfish, and
hazelnuts, and those in China include chicken eggs, milk,
fish, shrimp, and soy [3, 4]. In the Russian Federation, the
incidence of FA is 1.2% in children aged 7-10 years, and
the main food allergens are fish, apples, eggs, carrots,
hazelnuts, and peanuts [4]. Moreover, FA plays a significant
role in the onset of atopic march and the further development
of allergic diseases such as atopic dermatitis, asthma, and
allergic rhinitis in older children [5-7].

The prevalence of FA among urban residents is higher
than those among rural areas and increases with the level
of the country’s urbanization [8]. Globally, the incidence
of anaphylactic reactions is steadily increasing, i.e., the
hospitalization rate for anaphylactic shock caused by food
triggers is increasing [9, 10].

According to accumulated data, both environmental
factors and genetic predisposition significantly contributed to
FA development [11]. According to several twin studies, the
heritability for FA varies from 15% to 82% [12-14]. The wide
range of heritability indicates that the genetic component
contributes significantly to disease development and can
be modified by the influence of environmental components;
thus, studies of genetic factors involved in FA development
are important in each region.

Genome-wide association studies (GWAS) make it possible
to determine the relationship between genetic variations and
a particular trait. For example, recently, through GWAS, new
genetic loci that were associated with FA development have
been identified [15]. In addition to GWAS, numerous studies
have used an approach based on individual candidate genes
for disease pathogenesis.

This systematic review aimed to analyze the GWAS of FA
and evaluate the role of genetic factors in FA development.

MATERIALS AND METHODS
Methodology

Literature data on the results of epidemiological cross-
sectional studies aimed at understanding the influence of
genetic factors on FA development were analyzed. The
literature search was performed in databases of PubMed and
eLibrary, which catalog biomedical scientific literature. This
review includes original articles published from January 1,
2012, to December 31, 2021.
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Algorithm of analysis

The first stage involved a primary search for publications
by keywords and titles. The following keywords were used
in the PubMed search: “food allergy,” “genetic risk factors,”
“single nucleotide polymorphism,” “genome-wide association
study,” and “candidate gene association study.” The eLibrary
search was conducted using the following keywords:
“FA," “genetic markers,” “genetic risk factors,” and “gene
polymorphism.” At this stage, 415 articles from PubMed, and
13 articles from eLibrary were screened.

In the second stage, data of publications obtained during
the initial search were analyzed; 355 papers that did not
contain data on genetic markers associated with FA development
and duplicates were excluded. No articles in the Russian
language matched the search criteria. Finally, 73 publications
have been selected for further analysis at this stage.

In the third stage, the full texts of 73 publications
were thoroughly evaluated. Reviews, comparative clinical
studies, retrospective studies, etc., were excluded at this
stage. Based on the results of the third stage of the
review, eight publications containing data on the results
of epidemiological studies that meet the inclusion criteria
were included in the analysis. The inclusion criteria were as
follows: comprehensiveness of the study design, including
sample characteristics, selection criteria, and study design
(genome-wide association search), and availability of data
on genetic risk factors for FA development. The publications
search algorithm is shown in Fig. 1.

RESULTS

Characteristics of epidemiological studies

This review presents the results of the eight cross-
sectional studies conducted between 2012 and 2021 that
aimed at searching for genome-wide associations (Table 1).
In these studies, genetic markers associated with FA
development were found at various gene loci.

Regarding methodology, several studies were cross-
sectional randomized trials (n=4) [16-19], and the rest
were case—control studies (n=4) [20-23]. The studies were
performed in different age groups: children (n=3), adults
(n=5), and family samples (n=1). The studies included
samples with different ethnic groups of both European
(n=5) and Asian (n=3) ancestry and mixed samples, such as
Mexican-American.

The most extensive in terms of the number of participants
was the cross-sectional study conducted in Japan, with a
total number of 11,379 people aged 18-55 years; however,
its drawbacks were associated with the screening nature of
FA diagnosis, based on a questionnaire, which significantly
limits the interpretation of the results [17].

In most cases, researchers used an increase in specific IgE
levels (=0.35 kU/L) and positive results of the skin prick tests
with the most common food allergens (mean papule diameter
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Publications excluded after detailed analysis:

fail to meet the selection criteria (n=355)

Excluded full-text publications:

reviews and retrospective studies (n=21)

SYSTEMATIC REVIEWS Vol 19 (4) 2022
Step | Publications identified through search )
in PubMed and eLibrary (n=428)
-
________________________________________ e
Step 2 Publications screened
(n=73)
_________________________________________ | —————
Step 3 Full-text articles accessed for eligibility
(n=29)
-
_________________________________________ e
GWAS studies included in the review
(n=8)

Fig. 1. Algorithm for the publication search.

>3 mm) in combination with clinical manifestations of FA as
the main criteria for FA diagnosis [16, 19-23 1. In some studies,
oral provocation tests with food allergens, the gold standard of
diagnostics, were used to confirm FA [20, 23].

Despite the wide geographical range of studies, authors
mainly assessed sensitization to the most significant
allergens such as milk, eggs, and peanuts [16, 19, 20, 22, 23].
Intolerance to products containing gliadin was also
considered [18, 21]. In one of the studies, the analysis of
food allergens took into account the dietary habits of a
geographical region [17].

Whole-genome research technology

GWAS is a tool for investigating the genetic architecture
of human multifactorial diseases and is used to identify
genetic factors associated with developmental risk and
clinical phenotypes. This method is based on determining
the frequency of single nucleotide polymorphisms (SNP)
distributed throughout the genome using microarrays or
other technologies that allow simultaneous genotyping from
several tens of thousands to several million SNPs in one
sample. The ability to detect differences in the prevalence
of SNPs between patients and controls has made GWAS a
method widely used to analyze the genetic predisposition to
complex diseases that are developed on a polygenic basis.

Since the first GWAS in 2002 [24], which analyzed the
genetic predisposition to myocardial infarction, the progress
of these studies in identifying genetic variants remains limited.
This is mainly due to the study of phenotypes (phenotypes
depend not only on genetic factors but also on the significant
contribution of the environmental component), population
characteristics, and difficulties in forming groups of patients
and controls. The GWAS performed by Klein et al. in 2005 [25]
is considered the most successful among GWAS. That study
identified a variant in the complement factor H (CFH) gene that
affects the development of age-related macular degeneration,
the most common form of blindness in the Western world.

DOl https://doiorg/10.36691/RJAT582

Later, similar advances were made for other diseases, for
example, an association between Crohn’s disease and the
rs11209026 variant in the interleukin 23 receptor (IL23R)
gene was found, which was later confirmed in replication
studies [26, 27]. Significant GWAS signals regarding allergic
diseases have been registered for genes, and their products
are predominantly involved in immune responses, including
HLA-DQ, C110rf30, ILTR1, and other genes, particularly FLG,
whose product maintains the skin barrier function [28]. Some
associations are exclusively phenotype-specific, for example,
the rs4915551 variant in DENND1B (1931) was associated with
asthma in patients with high body mass index [29]. Currently,
the potential of GWAS for discovering the causative genes of
multifactorial diseases is still high.

FLG. Filaggrin is a protein critical to the structure and
function of the stratum corneum. This protein plays a
significant role in the development of atopic dermatitis [30].
Its precursor prophyllagrin is encoded by FLG on chromosome
1923.3 [31]. Scientists have found that loss-of-function
mutation in FLG is strongly associated with the development
of atopic dermatitis [32]. This mutation in the epidermal
barrier gene increases the risk of sensitization to peanuts
and, subsequently, the risk of FA to peanuts, probably due to
increased penetration of the allergen through the defective
skin barrier [33].

In a null mutation, the activity of a certain product
associated with a gene completely disappears, or a product
that does not function properly appears. For example, null
FLG mutations have been associated with the development
of allergic conditions throughout life [31]. In the European
population, the rs12123821 variant, located in the 1921.3
region and in linkage disequilibrium with a null FLG mutation,
significantly affected the FA development associated with
the ingestion of products such as peanuts, milk, and eggs;
moreover, FA development is more likely with this mutation
regardless of whether the patient has atopic dermatitis [20].
This indicates that FLG mutations contribute greatly to
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sensitization to various allergens, facilitating the development
of not only atopic dermatitis but also other allergic diseases
(specifically, it is a significant risk factor for FA development).

HLA. HLA encodes families of cell surface proteins that
function as key determinants of antigen recognition by the
immune system. This area is associated with several immune,
infectious, and allergic diseases [34]. Several studies have
shown the high significance of HLA in FA development [20].
Researchers from Germany found that the HLA-D@BT locus,
located on chromosome 6p21, significantly contributed to the
development of peanut allergy; specifically, an association
with the rs9273440 variant (p=6.6x10-7) was found. Children
with allergy to milk and eggs did not have this association,
which indicates the specificity of the HLA-DABT locus to
peanut allergy [20].

A Chicago study also established an association between
FA and peanuts with HLA-DQBT (rs7192-T) and HLA-DQA2
(rs9275596-C) [16], regardless of the level of specific IgE in
peanuts. However, the data obtained are representative only
of the European population: in the study of variants rs7192
and rs9275596 in patients with peanut FA, no associations
were found in the population of non-European origin [16]. No
evidence has linked these SNPs (rs7192 and rs9275596) with
egg and milk allergy [16].

A questionnaire-based study including 11,379 people
of Asian origin found an association between HLA-DR and
HLA-DQ and region-specific allergens such as peach and
shrimp [17]. A significant association was found between the
rs28359884 variant (HLA-DQAT, HLA-DRBS5, and HLA-DRBT)
and peach consumption and between the rs74995702 variant
(HLA-DQA1, HLA-DRB5, HLA-DRB1, HLA-DQBI, HLA-DQAZ,
and HLA-DRA) and shrimp consumption. These SNPs were
nominally associated in individuals with allergic reactions to
apples and crabs [17].

Moreover, several studies have established a link between
HLA and allergy to food agents containing gliadin: specifically,
a link was found for the rs3135350 polymorphic variant
located in the intergenic region (HLA-DRA/BTNL2) [18].
Significant signals were obtained at the HLA-DPB1*02:01:02
(rs9277630) locus for IgE-mediated exercise-induced FA after
consumption of wheat products [21]. This polymorphism may
be a potential marker of exercise-induced anaphylaxis with
wheat ingestion.

These studies once again confirm the importance of HLA
in the development of allergic diseases, specifically in FA.
However, HLA involvement in FA development is not highly
specific.

Locus C11orf30/LRRC32. The C110rf30/LRRC32 region,
located on chromosome 11, plays an important role in the
development of allergic diseases: generally, this region
apparently determines the development of atopic march
[35, 36]. Cllorf30 encodes the EMSY protein, which is
associated with atopy and a predisposition to polysensitization
[37, 38]. LRRC32 encodes a membrane protein of the same
name containing leucine-rich repeats (LRRC32 protein) [39].
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A GWAS performed on the European population (Germany)
showed that the nucleotide substitution (rs2212434) in this
locus was associated with FA development [20]. The results
indicated that the C17orf30/LRRC32 region contributes to FA
development regardless of whether an individual has atopic
dermatitis or not (Table 1) [20]. This indicates the possibility
of using this SNP as a potential FA marker.

SERPINB7. SERPINBY is located on chromosome 18 and
encodes a protein of the same name, which is a class B serpin
peptidase inhibitor, type 7 [40]. Two nucleotide substitutions
associated with FA were identified in this locus, one of which,
rs12964116, showed a significant association with FA and
peanut allergy [20]. The rs12964116 variant is low polymorphic
globally [41]. The second nucleotide substitution, rs1243064, is
associated with chicken egg allergy [20] and, unlike rs 12964116,
is widespread in both Europeans and other populations.

In addition to the pronounced effect on the development
of allergic diseases, the rs12964116 polymorphic variant is
associated with kidney diseases and oncological diseases
[42-46], whereas the rs1243064 variant is significantly
associated with attention-deficit hyperactivity disorder.
Characteristic mutations of SERPINB7 are detected in patients
with palmoplantar keratoderma (Nagashima type) [40]. There
are reports on keratosis comorbidity with allergic pathology
and atopic dermatitis [47].

ZNF652. A study in China that evaluated the effect of
allergic diseases in parents on FA development in offspring
found that rs4572450 and rs16948048, localized in ZNF652,
are associated with the development of allergic symptoms to
chicken eggs [19]. Interestingly, atopic dermatitis in mothers
was associated with a high risk of developing FA to eggs in their
children, whereas such data have not been shown for peanuts
[19]. ZNF652 located on chromosome 17 encodes “zinc finger”
652 family protein. Both FA-associated variants rs4572450
and rs16948048 affect the binding sites of transcription
factors and are functionally significant to different diseases.
Previously, rs16948048 was found to be also associated with
the development of dermatitis in both European and Asian
populations [48]. In addition to the relationship between FA
and dermatitis, both polymorphic variants are associated with
circulatory system diseases (such as arterial hypertension and
coronary heart disease) [49-52]. The pleiotropic associations
of the rs4572450 variant are related to nervous system
disorders such as Parkinson’s disease and metabolism-
associated diseases such as osteoporosis [53-56].

ADGB and 1QCE. ADGB encodes the androglobin protein
and is located on chromosome 6. /QCE encodes the 1Q protein,
a region containing protein E, which is part of the protein
complex of the plasma membrane [19]. A research team
from China found an association between peanut consumption
and the rs4896888 variant located in the androglobin gene.
In /QCE, an association between FA, and two genome-wide
variants, rs1036504, and rs2917750, was first discovered [19].
Interestingly, all three nucleotide substitutions occurred only
in boys. Both genes (ADGB and /QCE) are not specific imprinted
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genes [19]. Variants localized in the region of these genes are
associated with infectious diseases, for example, rs4896888
is associated with leprosy, and rs1036504 is associated
with human immunodeficiency virus infection [57, 58]. The
association with other allergic diseases is still unknown.

SLC2A9. SLC2A9 is located on the short arm of
chromosome 4 and encodes the protein facilitated glucose
transporter 9 (GLUT9). In humans, GLUT9 has two splicing
variants with different expression patterns: GLUT9a is
expressed in many tissues, whereas GLUT9b (also called
GLUT9AN) is expressed predominantly in the kidney and to
a lesser extent in the liver [59]. Basolateral GLUTY is the
main renal transporter involved in urate reabsorption [61]. An
association between peanut allergy and the rs10018666 variant
of SLC2A9 was found for the first time in an Australian group
of children with confirmed IgE-mediated FA [23]. However,
this association is not specific to FA because several studies
have established a link between the rs10018666 variant
and the development of urinary system diseases (such as
hyperuricemia, nephrolithiasis, and gout), cardiovascular
system diseases (such as coronary heart disease and
myocardial infarction), and other metabolism-related disorders
(such as type 2 diabetes mellitus and obesity) [60—71], which
indicates a pronounced pleiotropy of SLC2A9.

ITGA6. ITGAG is located on chromosome 2 and encodes
a part of the integrin alpha chain protein family. Integrins are
heteromeric integral membrane proteins consisting of alpha and
beta chains that are involved in adhesion and signaling on the
cell surface [22]. A Canadian GWAS found an association between
the rs115218289 variant and peanut allergy [22]. Literature data
revealed that /TGA6 is related to epidermolysis bullosa, a rare
hereditary disease characterized by severe damage to the skin
and mucosa of the gastrointestinal tract [72, 73].

CONCLUSIONS

The rapid development of personalized medicine
technologies dictates the need for population studies using
molecular epidemiology approaches. In the analysis of
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AHHOTALUNA

BpoaéHHbIN BynnésHbin anuaepmonus (Bb3) npeactaBnseT coboii reTeporeHHyl rpynny HacneLCcTBEHHbIX AepMaTo30B,
BO3HMKAIOLLMX B pe3y/bTaTe MaTOreHHoOro BapWaHTa reHoMa, KoawpyloLiero benku LepMo-3nuaepManbHOro CoefMHeHNs
(30Ha 6a3anbHoit MeMbpaHbl). OCHOBHBIMU KJIMHUYECKUMU NPOABNEHWAMU OYNNE3HOM0 3nuaepMonn3a senseTca obpasosa-
HMe Ny3blpel U/WiK 3po3uiA Ha KOXe M CIM3MCTbIX 000/104Kax B OTBET HA HE3HAYMTENIbHOE MeXaHWYecKoe BO3AENCTBME.
K omHoMy 13 Haubornee pacnpocTpaHEHHBIX CUMMTOMOB Mpu BYNINE3HOM 3NMAEPMOU3e OTHOCUTCA 3yA, KOTOPbIN He TONbKO
CHVXKQET Ka4yeCTBO XKU3HW, HO U Bbi3bIBaeT AOMOJHUTENbHBIE MOBPEXAEHUS KOXM. He UCKIIOYaeTCs TakKe BIIMSHUE KOMOp-
OuaHOI NaTonormm, KOTopas MOXKET YCUIMBaTh 3y,

BrionHe BeposTHO, YTO BOCNaneHue KoK, BTOPUYHOE M0 OTHOLLIEHUIO K HAPYLLIEHWIO KOXHOr0 bapbepa, KacKafbl 3aXUBMeHus
paH 1 Heperynupyemas akTuBauus 3nuepMabHbIX YyBCTBUTENIbHBIX HEPBHBIX OKOHYaHMI BOBMEYeHbl B Natodusvonoruio
3yAa Ha MOJIEKY/ISIPHOM U KITETOYHOM ypoBHe. [Iuddy3Hoe nopaxeHue KoXu 1 cM3uCTbIx 060/104eK, MPUBOASLLEE K NoTepe
MMM bapbepHbIX CBOWCTB, CMOCOBCTBYET M3OLITOYHOMY MOCTYM/IEHWI0 AHTUTEHOB, B TOM YMC/IE aniepreHoB MULLEBOro U He-
MULLEBOrO MPOUCXOXEHMS, M MOXKET CNOCODCTBOBATL TPAHCKYTaHHOW CeHcubunusaummn. OfHaKo BONPOCh! NULLEBOW CEHCU-
BMnM3aLmmM 1 NULLEBON annepruu y LaHHOW KaTeropm 6oMbHbIX M3yYeHbl HeJ0CTaTouHO. MoHUMaHWe NPUYMH BO3HUKHOBEHHUS
3TUX NPOLLECCOB MOXKET UMETh peLlatoLLiee 3HaueHWe Ans pa3paboTKu ONTUMM3NPOBAHHOW TaKTUKN BeAEHWA AeTell C BpOXK-
AEHHBIM BYNNE3HBIM 3MMAEPMON30M W YIYULLIEHUS KAUeCcTBa UX XU3HMU.

B o630pe 0606weHbl 06HOBNEHHbIE AaHHbIE O KIIMHUYECKUX W TEHETUYeCKMX acreKTax BpOXAEHHOro bynnésHoro
3NMAepMoIn3a.

KnioueBble cnoBa: BpO)K}J,éHHbIVI 6y1'|ﬂé3HbIV| ANUAEePMONINZE; NULLeBan anneprua; nuilesasn CeHcubunmsauums; TPAHCKYTaH-
Has ceHcMbunusauus; AeTu.
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Specificity of the condition of the skin barrier

in patients with congenital epidermolysis bullosa
as a factor of transcutaneous sensitization

by food allergens
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ABSTRACT

Congenital epidermolysis bullosa is a heterogeneous group of hereditary dermatoses resulting from a pathogenic variant of the
genome-encoding proteins of the dermo-epidermal junction. Epidermolysis bullosa is mainly manifested as the formation of
blisters and erosions on the skin and mucous membranes in response to minor mechanical action. Itching is one of the most
common symptoms of epidermolysis bullosa, reduces the quality of life, and causes additional skin damage.

The influence of comorbid pathology, which can increase itching, is not excluded. Skin inflammation secondary to a disruption
in the skin barrier, wound-healing cascades, and unregulated activation of epidermal sensitive nerve endings are involved
in the pathophysiology of itching at the molecular and cellular levels. Diffuse damage to the skin and mucous membranes,
leading to the loss of their barrier properties, contributes to the excessive intake of antigens, including allergens of food and
non-food origin, and to transcutaneous sensitization. However, food sensitization and food allergy in these patients have not been
sufficiently studied. Understanding the causes of these processes may be crucial for the development of optimized techniques
for managing children with congenital epidermolysis bullosa and improvement of their quality of life.

This review summarizes updated data on clinical and genetic aspects of congenital epidermolysis bullosa.
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HAYYHEIE 0B30PHI

Tom 19.Ne 4, 2022

PoccuAcKmi annepronoriyecKmii xXypHan

CnucoK coKpaLLeHun

Bb3 — BpOXAEHHBIN BYNNE3HBIN 3NMAEPMON3
B3 — puctpodmueckuii BynnesHeli anuaepmMonus

BBEJEHUE

BpoxaéHHbIn bynnésHbii anugepmonu3 (Bb3) npen-
CTaBnsieT coboW reTeporeHHylo rpynny TAXENbIX oppaHHbIX
[,epMaTo30B, XapaKTepU3YHLLMXCA XPYNKOCTBIO KOXMW U CIu-
31CTbIX 060/104eK C 06pa30BaHMEM My3bIpeii M 3p03uii B OTBET
Ha MUHUManbHOe MexaHu4yecKoe Bo3gericTame [1, 2].

CornacHo akTyanbHoi knaccuduraumm Bb3 ot 2020 . [3],
Ha CErofHALLHMI [ieHb CyLLeCTBYeT YETbIpe OCHOBHbIX TUMa
3abonesaHns — npocToi (163), auctpodmyeckuii (O63), no-
rpaHnyHbIn (Mrpb3) u cunppoM Kunaonep. Kaxabid us atux
TnoB Bb3J nMeeT cBOM reHeTU4ECKMIA Npodusb, NPOSIBNEHMS,
K/IMHUYECKOe TeuyeHue W TsecTb [3]. TeHeTuyeckne pedek-
Thl CUHTE3A O[JHOIO U3 CTPYKTYPHBIX BENIKOB KOXM NpUBOAAT
K HeCTabuibHOCTV MUKPOAPXUTEKTYPHBIX CBA3EN MEXAY Aep-
MOiA 1 anuaepMucoM. Ha ceronHsLIHWIA AeHb M3BecTHO bonee
yeM 0 29 naToreHHbIX HYKNEOTUAHBIX BapuaHTaX, CBA3AHHbIX
¢ pa3suTueM BB3. B 3aBUCHMOCTY OT ypOBHS pacnonoXeHus
MOJIEKYNISIPHOTO W CTPYKTYPHOIO AedeKTa B KOXE KIMHWUYeC-
Kue MpOsBMEHUs MOTYT BKIYaTb LUENYLIEHWE, My3blpH,
3p03uK, U3bA3BNIEHMS, paHbl un pybub [3]. TakuM obpasom,
deHotMn pasnnyHbix hopM b3 KoppenupyeT ¢ aedeKTHbIM
reHoM. Tak, npu b3 nopaKeHue NPOUCXOAMT Ha ypoBHe ba-
3a/1bHOro c/os anuaepMmca, npu [163 — Ha ypoBHe nnoTHoM
nnacTuHKM 6asanbHoii MeMbpaHsbl, [rpb3 xapakTepusyetcs
(hopMMpoBaHKUEM My3bIpei Ha YPOBHE CBETION MNIACTUHKKM ba-
3anbHoi MeMbpaHbl, a npu cuHapome KuHanep obpasosanue
ny3blpeii NPOUCXOAUT Ha Pa3HbIX YPOBHAX B 3NULEPMUCE.

3nupeMmonornyeckue fJaHHble 0 3aboneBaemMocTy U pac-
npocTpaHéHHocTM Bb3 B Mupe BecbMa BapuabenbHbI U cTanm
CMCTEMATU3MPOBATLCA JIWLLb NOC/E CO3AaHMsA PErUCTPOB Na-
LMeHTOB B pasHbIx cTpaHax. Tak, B CLLUA ogHa 13 0CHOBHBbIX
nccnepoBsatenbckux rpynn no BB3, npoaHanusuposasluas
BbIOOpKY, cocTosBLUyt 13 3271 naumeHTa, oLeHuna 3abonesa-
eMocTb (3a nepuog ¢ 1986 no 2002 r.) u pacnpocTpaHEHHOCTb
(2002) 3aboneaHus B cTpaHe B 19,57 v 11,07 Ha 1 MAH yeno-
BEK COOTBETCTBEHHO [4]. B Utanuu, no coctosHmio Ha 2002 .,
bbino 3apeructpuposaHo bonee 700 naumeHToB, 0bLas pac-
MPOCTPAHEHHOCTb Ha 1 MITH HOBOPOXKAEHHBIX cocTauna 10,1,
a vactrora — 20,1 [5]. B Benukobputanum okono 5000 ye-
NOBeK CTpajanT pas3nuyHbiMu Gopmammn BB [6]. TouHble
[aHHble Mo pacnpocTpaHéHHocTh b3 B Poccun HeM3BeCTHbI.
Ben€tca HauMoHanbHbIA POCCUIACKWIA PErucTp NoA NaTpoHa-
XeM bnarotBoputenbHoro onpa «[etn-6abouku», B Ko-
TOPOM B HacTosllLee BPeMS HacuMTbIBaeTCs 572 YenoBeka.
NMetoTcs TakKe oTAENbHBIE CTAaTUCTUYECKUE AaHHbIE, CO-
[1acCHO KOTOPbIM CPeAHUA NMoKa3aTesb pacnpoCTpaHEHHOCTH
BB3 B cybbekTax Poccuiickon ®enepaumu coctasnset 3,64
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63 — npocron bynnésHbIit anuaepMonn3
Mrpb3 — norpaHnyHbIi bynnésHbiin anuaepMonus

Ha 1 MJH HaceneHus, a MaKCUManbHbIA NoKasaTesb Npuxo-
autcs Ha Pecnybnvky JarectaH — 19,73 Ha 1 MiH HaceneHus
[7, 8]. BbicoKmin nokasaTesb pacnpocTpaHéHHocTn (bonee 10
Ha 1 MH HaceneHus) 3aUKCMpOBaH U B [PYrux pernoHax
Poccun — ToMmckoi n KoctpoMckoi obnacTax, B HeueHcKoi
Pecnybnuke n Mopgosum [8].

KJTMHUKO-NMATOMEHETUHECKUE
XAPAKTEPUCTUKM BPOXJEHHOIO
BYNNE3HOMO 3NUAEPMOTU3A

Knaccudukauma Bb3 cnoxHa, NOCKONMbKY MaToreHHble
HYKNEOTUIHbIE BapUaHTbI B OAHOM W TOM e reHe MOryT Ha-
CefoBaThCs N0 ayTOCOMHO-AOMMHAHTHOMY WIKM peLeccuB-
HOMy UMY, 4yTo 06YCI0BNMBAET OPMMPOBAHME Pa3fINYHbIX
KSIMHM4ecKkux deHotmnos [3]:
 [1b3 (Hanbonee pacnpocTpaHéHHbIn TMN B3) noytn Beer-

Ja Hacnefyetcs Mo ayTOCOMHO-LOMMHaHTHOMY Tuny,

HO coobLianocb 0 pefKUX ayTOCOMHO-PELLeCCUBHbBIX

dopmax [3]; pa3BuBaeTCa BCEACTBUE MATOTEHHbIX HYK-

NeoTUAHbIX Bapuaumii B 13 pasnuuHbIx reHax, Haubonee

PacrnpocTpaHEHHbIMU CYMTAIOTCSA MATOreHHbIE BapuaHThl

reHoMa, KoAmMpyloLLme KepatuH 5 uam 14 [3];
 [1b3 MoXeT Hacnef0BaThCs N0 ayTOCOMHO-A0MUHAHTHO-

MY UMW ayTOCOMHO-PELIeCCHBHOMY TUMY, B 3aBUCMMOCTH

OT MPUCYTCTBYHOLLEr0 NOATUNA, OAHAKO JOMUHUPYHOLLIMIA

[1B3 sBnseTcs BTOpLIM Hanbonee pacnpoCTpaHEHHBIM TH-

noM b3 [3] 1 BbI3bIBaETCA NATOreHHbIMU HYKIE0TUAHBIMU

3aMeHamu B reHe COL7AT [9];
 [Irpb3 nepepaérca no ayTocOMHO-peLeccuBHoMy Tuny [3],

pasBMBaeTCA BCNELACTBUE MNATOTEHHbIX HYKNEOTUAHBIX

BapuaHTOoB B 8 pasHbIx reHax, U3 HUX Haubonee pacnpo-

cTpaHeHbl LAMA3/LAMB3/LAMC2 v COL17A1 [3];

e cuHgpoM KuHanep sBnsetcs ayTOCOMHO-peLeccuB-
HbIM [3], Bbi3biBaeTcs MyTaumamu B reHe FERMTT [3].
OCHOBHBIM KNMHUYeCKMM npu3HakoM Bb3 sensetcsa obpa-

30BaHWe My3bIpel Ha KOXe B MECTax MEXaHU4eCKOro Bo3aeii-

cTBuA. B 3aBUCMMOCTU OT /105 KOXM Ny3bIpK MOTYT BbITh 60-

Nee NOBEPXHOCTHBIMM W NPUBOAMTL K 3p03UAM, KaK B Clyyae

c 163, unu e oHu MoryT bbITb Bonee rybokUMKM U NpUBO-

JMTb K U3bA3BNEHMAM, KaK B cryyasx ¢ Mrpb3, b3 n cuHa-

pomoMm Kungnep [3]. My3sbipu MoryT OGbiTb NIOKaNM30BaHbI

Ha KOHEYHOCTAX WM FeHepanu30BaHbl, Nopaxas pasfinyHble

y4acTku Tena. opaxeHns KoM y 3TUX NaLMEHTOB HOCAT XPO-

HWYECKWU XapaKTep BCIEACTBUE MEXaHNYECKOr0 NOCTOSHHOTO

Bo3AelcTBuA. CnuancTble 060/104KM NONOCTH PTa, NULLLEBOAA,

Tpaxeu, MOYENoJIoBOM CUCTEMBI W 1183 TaKXKe MOLBEPKEHDI
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hopMupoBaHMIo 3po3uid, S3B W pybuoB. lMporpeccupytolee
3aXMBIEHVE MOXKET NPUBOAUTL K KOHTpaKTypaM, hopmupo-
BaHMI0 MUKPOCTOMbI M CTPUKTYPbI nuwesoza [3].
(MeHoTUNMYECKas 3KCTPeccUBHOCTL Npu b3 cunbHO pas-
JMYAETCS He TONMBKO MEXAY TUMaMM, HO U BHYTPU KaX[oro
13 HUX. CneKTp KiMHMYeckux npossneHuin Bb3 Bapbupyet
OT NaLMEHTOB C AUCKPETHBIMU KOXHBLIMW CUMMNTOMaMu, 4acTo
MOYTW He3aMETHbIMM, 10 MALMEHTOB C TAXEMBIMU KOXHbBIMU
11 BHEKOXKHBIMM MOPAXEHNUAMU, BbI3BaHHBIMU CEPbE3HBIM N0-
paXKeHneM fepMo-3nuaepMansHoro coegmHenus [10].

KOMHbI 3Y[ KAK OZIMH

U3 BAXHbIX KIIMAHUYECKUX
CAMNTOMOB NPU BPOXEHHOM
BYNJIE3HOM 3NUAEPMOJIU3E

MauueHTbl ¢ BB3 cTankuBaloTCs €O MHOXECTBOM Xpo-
HWYECKUX M [0CTaTOYHO CNOXHBIX NpobneM, NpUBOAALLMX
K 3HaQUWUTENIbHOMY CHUMEHUIO KadecTBa xu3Hm [11]. 3yn aB-
nsetcs Hambonee pacnpoCTPaHEHHBIM U HEMPUATHBIM CUMN-
ToMOM B3, 1 OH HensMeHHo cuuTaeTCs OBHUM W3 MMaBHbIX
MCTOYHMKOB BecnoKolicTBa nauueHToB. [leTv onucbiBatoT He-
BbIHOCWMbIiA, MOCTOSHHBIN 3y[, KOTOPbIA AOCTABASET He TOMb-
Ko (m3nyeckne HeynobcTea, HO M NpeaCcTaBnseT CepbE3HYL
MCMXONOrMYecKyto Harpysky [8, 12, 13].

B HecKonbKux uccnefoBaHWsX M3ydyanacb pacnpocTpa-
HEHHOCTb 3yaa npu b3 [8, 14-19], B pAae 13 KOTOPbIX UCNOSb-
30Ba/IMCb OLIEHKM, JaHHble caMUMK NauueHTamu [13, 14, 17].
TaK, B ogHoM u3 uccnenoBanuit 60,3% u3 104 bonbHbIX Uc-
MbITbIBANIM HAMOOMbLINA AMCKOM(OPT MMEHHO B OTHOLLIEHUM
3ypa [18]. B uccnepoBanuy, BrtovaBLueM 40 B3pocnbix na-
LIMEHTOB C JIt0ObIM M3 TPEX 0cHOBHBIX TUMoB BB3 (M13B, Mrp3b
unm [163), coobLumnm o 3yae B 85% cryyasx, 4to NPaKTUYECKM
aHanornyHo AaHHbIM M0 OLEHKe PacnpoCTpaHEHHOCTW 3yAa
npu atonuyeckom aepmatute [19, 20]. AHanormyHble faHHbIE
Mo YacToTe BCTPEYAEMOCTH 3yaa ObinK NosyYeHbl cpeau fe-
Ten ¢ Bb3 u coctasunm 85% [8]. Kak npasuno, B 6ombLunH-
CTBe CyyaeB JIOKanu3aums 3yAa COBMajaeT ¢ o4aramu no-
paXKeHus KOxu, 0c0beHHO B BUAE 3p03uiA U KOPOK [8].

Camas BblCOKas yacToTa xanob Ha 3yp bbina oTMeueHa
y nmy ¢ Mrpb3 (100%) 1 B3 (100%), 3a KoTopbIMM CrefoBany
poMuHupytowmin 163 (87%) m MB3 (74%) [19]. AHanornyHble
pe3ynbTathbl ObiM Npu 0bcnepoBaHuM 146 nauueHTOB BCex
Bo3pacToB U Bcex TnoB BB3 [16], roe 3y xapakTepu3oBacs
Kak Hanbonee HeMmpuATHbIA CUMMTOM U OLEHMBANCS NaLyWeH-
TaMmu Bbile 60K, NpobneM ¢ NUTaHUEM W paHeBbIX UH(EK-
uuiA. BoisiBNeHo, YTO YacToTa M MHTEHCMBHOCTb 3yAa Koppe-
JMPYIOT C TsKecTblo 3aboneBaHus. B ToM xe uccnemoBaHum
yacToTa 3yAa, 0 KOTOpoM co0bLLanM caMu NaLmMeHTbl, Bo3pac-
Tana ¢ YBeJMYEHNEM TSKECTU 3aboneBaHms: caMas BbICOKast
npu peueccuBHoM [163 coctaBuna B cpegHeM 3,9 no nsatu-
bannbHoi Wwane Jlaikepta [16]. Pag uccnenoBaHnin 4eMoH-
CTPUpYET, YTO 4acToTa U WHTEHCMBHOCTb 3yAa PasfMyaloTcs
npu pasHblx gopmax BB3. Tak, naumeHTbl ¢ peLieccuBHBIM
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[IB3 coobwann o bonee BbICOKUX YpoBHAX 6onn u 3yada
Mo CPaBHEHMIO C MauueHTamu ¢ gomunupyowmm [1b3, Mb3
1 ApYrYMU KOXHbIMK 3aboneBaHuamu [14, 1618, 21]. [ipyroe
BonbLuoe MccnenoBaHKe NoKasano, YTo 6oNbLMHCTBO Nauu-
eHTOB C peueccuBHbIM [163 ucnbiTbiBanu 3ya (y 72/83; 85%),
a HanMuWe 3yaa He 3aBUCENO OT TSKECTW KOXHOM MpoLec-
ca [15]. Kopeiickoe nonepeyHoe uccnegoBaHue 13 nauveHToB
C peLieccuBHbIM [163 TAKENOM UNK CpeaHen CTENEHN TAXKECTU
TaKKe OLeHMBAO 3y[, C UCMOMb30BaHNEM BU3YaNnbHOM aHa-
noroBon wkanbl (BALL) [17]. Cpegnuin 6ann no BALL B pe-
LeccusHoM 163 coctaBun 7,54+2,07, 4To cUMTAETCA CUNbHBIM
3ynoM. lokasatenu BALL Gbiny Bbille NpuU TAKENOM, YeM
npy NpOMEXyYTOuHOM peueccvBHoM [IB3, a TakKe Obinm
BbILLE MPY «OYEHb TSIKENOM», YEM MPU «TAMENOM» TeYEHUN
3aboneBaHus, Kak coobllanu nauneHTbl No NATUBanIbHOM
o0bLien oueHKe naumeHToB [17]. TeM He MeHee CyLLecTBYIOT
[AHHbIE 0 HEKOTOPbIX Pa3nnuMsX B NPeLenax 0fHON 1 TOW e
tdopmbl BB3. Tak, HanpuMep, B MCCNEA0BaHWM, NPOBEAEHHOM
B CLUA, muws 16% (13 32) naumeHToB ¢ peueccuBHbIM [163
UCMbITBIBANIN AUCKOMOPT, BbI3BaHHbIN 3yA0M [22], 4TO He 1c-
KJK0YaeT BMUAHUA APYTUX COMYTCTBYIOLLMX COCTOSHMIA.
MocKonbKy 3yn, MPMBOAWT K pacyécaM, KoTopble A0MOSTHM-
Te/bHO MOBPEXAAKT KOXY, YTO MPUBOAMT K GOPMUPOBaHUI
HOBbIX Ny3blpei U ewé 6onbLUeMy YXYALWEHWH COCTOSHMS
YXKe CYLLeCTBYHOLUMX paH, BaXKHO YCTPaHUTb TPUITEpbI, MpU-
BOASALLME K 3aMyCKy NOpoYHoro Kpyra. lpuumHamu 3yaa, Be-
POSTHO, SIBMAKOTCS CYXOCTb KOXHBIX MOKPOBOB, Ha/MuMe CTOM-
KOro BOCMasieHus, BMSHUE BHELLHWX B13n4eckux haKTopos.
N3BecTHO, YTO 3TM (aKTOpbl YCUAMBAKT 3yL U MPU OPYruX
KOXHbIX 3ab0N1eBaHNAX, TaKUX KaK, HanpyuMep, aTonmyecKui
JEepMaTUT 1 ncopuas [23, 24], 4To MOXKeT CBULETENbCTBOBATH
0 HEKOTOPOM CXOACTBE MEXaHW3MOB HApYLUEHWUSI KOXHO-
ro 6apbepa. [laHHble pesynbTaThl MOAYEPKMBAKOT BaXHOCTb
NPOGUNAKTUKY 1 IEYEHNSA CYXOCTU KOXM Y NaumeHToB ¢ b3.
TOYHBIA MexaHU3M 3yaa, BO3HUKatoLwmi npu Bb3, oo KoH-
Lua HesceH. BeposTHo, 3a/1eMCTBOBaHbI HECKOIbKO 3BEHBEB
natodwusuonorum Bb3. B oTBeT Ha MexaHUYeCKOe NOBPEXe-
HWe KepaTMHOLMTbI BbIAENSAOT PAL LMTOKWHOB [TUMUYECKWI
CTpOMarbHbli iuMdonoatud (TSLP), uHtepneiikutbl (IL) 6,
25 1 33, XeMOKMHbI], KoTopble BbICBOOOXAAIOTCS B KPOBO-
TOK, YTO MPUBOLMT K aKTUBALMKM BOCMANUTENbHBIX KNETOK
1 uMMyHHoro otBeTa no Th17 u Th2 Tuny B MecTe noBpex-
Aenus [13]. B nocnepytolwmx Kackagax BoCNaneHus U 3axme-
neHus paH T-KNeTku, 303uHOGUNbI, Makpodaru U TKaHeBble
TY4Hble KNIETKM BbICBOBOXAAT MHOXECTBa MeAMaTopoB
3ypa, KOTOpble CBSA3bIBAOTCA C COOTBETCTBYHLLMMM peLen-
TOPaMM Ha OKOHYaHMAX YyBCTBUTESIbHBIX HEPBOB B KOXE.
3aTeM HepBHbIE MMMYNbChI NepeaaloT OLLyLleHWe 3yaa B ro-
NIOBHOM MO3T Yepe3 KoHTpanaTepabHble CMHOTanaMu4eckue
TpaKThbl crnHHoro Mo3ra [13]. KoxHble HepBHble OKOHYaHKA
NMpu CTUMYNALMM TaKKe BbICBOBOXKAAKOT Meamatopbl 3yAa,
KOTOpble CBA3LIBAKTCA C PELLENTOPaMM UMMYHHbIX KJIIETOK,
LOMOHATENBHO YCUIIMBAsA JIOKaNbHbINA 3yd, M BOCMainTeNb-
HYI0 peaKumto (HerporeHHoe Bocnaneue) [13]. MoTeHumans-
HbIM COMYTCTBYIOLIMM MEeXaHW3MOM SIBNISIETCA CTUMYNAUMA
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GunbpobractoB K BbICBOOOXKAEHWIO NEPUOCTMHA, HYTO [OMON-
HUTENbHO CNOCOBCTBYET aKTMBALWM BOCMANMTENLHOTO 0TBETA
2-ro ana (Th2) [13].

MULLLEEBAA ANNTEPTUA
N NULLIEBAA CEHCUBUNTU3ALIUA

Muwesas anneprusa — 310 NoboYHas peakumns Ha cneum-
(GUYECKMIA NULLLEBOI aHTUreH, KOTOpas 0NocpesoBaHa UMMY-
HOJTOMMYECKMMI MeXaHU3MaMu W BO3HUKAET Y YeloBeKa, BOC-
MPUMMYMBOTO K 3TOMY CrieLmdrUyecKoMy annepreny [25, 26].

To, uTo OT/IMYAET NULLLEBYIO ANNEPIUI0 OT LPYrX MOOOYHBIX
peaKuMii Ha NULLEBbIE MPOAYKTHI, 3aK/HYAETCA B NEXaLUEM
B OCHOBE MaTOreHeTUYECKOM MeXaHW3Me: MULLLeBas anneprus
npeacTaBnseT coboil MaToNorvyecKylo peakLmio, BO3HUKak-
LUylo B pe3ynbTaTe cneuuduyeckoro MUMMYHHOTO OTBETA, KO-
TOpas, KaK NpaBuno, BOCNPOM3BOAMMA U BO3HUKAET Npy BO3-
Le/CTBUM ONpefenéHHoro nuuieBoro besnka. Ha ocHoBaHum
cneunuYecKoro MMMYHOMATOreHETUYECKOr0 MeXaHW3Ma
Bbloensior IgE-onocpenoBakHble, He-lgE-onocpenoBaHHbie
M CMeLLaHHbIe peaKLmMn Ha MULLEeBble NPOAYKThI [25].

MueBas annepris BKITOYAET LUMPOKWI CMEKTP KIUHM-
YeCKUX MPOSBIEHUA — OT NETKUX QOPM C OpraHHOMN NoKa-
N3auMent [0 TSOKENBIX M NOTEHLMANbHO XU3HEYrPOXKakLLMX
dOpM € cUCTEMHBIM MopaXKeHWeM. PasnuyaioT racTpouHTec-
TUHANbHbIE, KOXHbIE Y PECNUPATOPHbIe CUMMTOMBI MULLEBON
anneprum [25]. BapnabenbHOCTb KIMHUYECKUX NPOABIEHMI
W CNOKHOCTb NEXALLMX B UX 0CHOBE MMMYHOJIOTUYECKWX Me-
XaHW3MOB 3a4acTylo 3aTPYAHSIOT AUArHOCTUKY U YCTIOXKHAT
U3yyeHue 3NuULEeMUONOrM NULLEBO anneprum [27, 28].

PacnpocTpaHEHHOCTb MULLEBOHA anneprm 3aMeTHO yBe-
nMuunack B NOCNESHME AECATUNETUSA, KaK M YMuCno roc-
NMUTanW3aumii Mo NOBOAY OCTPbIX aNnepruyeckux peakumid,
BbI3BaHHbIX MULLEBbIMKA npogykTamu [29]. Mo paHHbIM
G. Pouessel 1 coasr. [30], nuLleBble NPOAYKTbI OTBETCTBEHHbI
3a 37% cnyyaeB rocnuTanu3aLni B OTAENEHUE UHTEHCMBHOM
Tepanuu no nosody aHadunaxkcuu u 79% cnyyaes paseuTUs
peuuamBmpytoLLel aHadunakeuu. Nuwesas anneprus, o Ko-
TOpoW co06LLAlOT caMM NaLMeHThl, BCTPEYaeTCs eLwlé yvalle,
U e€ BMAHWe bbiBaeT HefooLeHEHHbIM [31]. Tlo pe3ynbTatam
aHanu3a npoekta EuroPrevall o6HapyeHo, yto pacnpocTpa-
HEHHOCTb MULLEBOM anyepriv y B3pocblX, N0 CaMOOLIEHKE,
Konebnetcs ot 1,0 no 18,9%, pacnpocTpaHEHHOCTb MULLEBOIA
ceHcubunmsaum — ot 6,6 1o 23,6%, pacnpocTpaHEHHOCTb
BeposTHoW nuweBoi anneprum — ot 0,3 1o 5,6%, npu atom
B KayecTBe MPUYMHHOM MWLM NpeobnafaloT NpoayKTbl pac-
TUTENbHOro npomucxoxaenna [32, 33]. Mo AaHHBIM KpynHoro
aHanm3a S.A. Lyons 1 coasr. [34], B KoTopbIi BOLLNa BbIBOpKa
peteit ot 7 po 10 neT, pacnpocTpaHEHHOCTb NMULLEBOI annep-
MM, N0 AaHHBIM CaMoOLeHKH, Konebanack ot 6,5 1o 24,6%,
PacnpoCTPaHEHHOCTb MULLEBON ceHcubunmsaumum — ot 11,0
£o 28,7% B 3aBMCMMOCTW OT reorpamyeckoro NonoxeHus,
a yacToTa BEpPOATHON MULLEBOW anieprum bbina 3HauMTENbHO
Huke — ot 1,9 no 5,6%, Npy 3TOM NoyyeHHbIE AaHHbIe Co-
racyloTcs ¢ NpeablayLLMM UCCEL0BaHNEM.
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MMMyHonornyeckue MexaHW3Mbl, fieXalluMe B OCHOBE
KaK MeCTHbIX, TaK 1 CUCTEMHbIX NposieneHuii IgE-onocpeno-
BaHHOM MULLLEBOW annepruu, NpeacTaBnialwT cobon peakummn
rMNepuyBCTBUTENBHOCTM | TMNA Ha cneunduueckne nuLle-
Bble annepreHbl. B dase annepruyeckon ceHcmbunmsaumm
MPOUCXOAMT NEPBBIA KOHTAKT C ayiepreHoM, KoTopbIi onpe-
LENSieT HayanbHbI UIMMYHONOMMYECKUIA OTBET, MPUBOAALLIMI
K HapyLUEeHMIo TONepaHTHOCTU C MOCNeAyIoLLen NpoayKumen
annepreHcneunuyeckux IgE. Mepsblit KOHTAKT C NULLEBLIMM
aHTUreHaMW 00bIYHO NPOMCXOLMT NEPOpPanbHO, HO BO3MOKHI
U Lpyrue cnocobbl ceHecmbunmsaumm.

CyLiecTBylOT [aHHble, YTO MOBPEXAEHHBIN KOXHbIN
bapbep MoxeT cnocobcTBOBaTb NPOHUKHOBEHUIO anfepre-
Ha, NMPUBOAUTb K Pa3BUTUIO TPAHCKYTaHHOW CeHcubunmsa-
LK, KoTopas B NOCNeAYHLLEM MOXET peann3oBath anjep-
UK MPW OTCYTCTBMM MEPOpasbHON TONIEPaHTHOCTU K 3TUM
annepreHam [35-37].

Mocne obpasoBanua IgE npukpennsiTca K BbiCOKoad-
(uHHoMY peuenTopy cBoero Fc-dparMeHTa Ha MeMbpaHe
TKaHEBBIX TYYHbIX KNETOK W LMPKYnupyrowmx 6asodunos,
LMTONMa3Ma KOTOPbIX COLEPXMT Ba30aKTUBHblE BELLECTBA
¥ MeamaTopbl aHadunaKcum, Takve Kak ructamuH [38]. Ta-
KUM 06pasoM, 3TW KIEeTKM CTaHOBATCA CEHCMOUNIM3MPOBaHHBI-
MW W TPW MOBTOPHOM 3KCMO3ULMW anfiepreHa aKTMBUPYHOTCS
W AerpaHynmpytoT, BbICBODOXAas aHapunaKTU4eckue Meam-
atopbl. 370 dasa annepruyeckux peakuui, nexalmx B oc-
HOBE Pa3/MYHbIX KIIMHUYECKUX MPOSBNEHUIA (paHHAA da3a
peakumuu) [39]. Mocne perpaHynsumMm 3QQEKTOPHBIX KNETOK
TaKXKe MPOMCXOAMT NpoAyKuMs de novo Apyrux UMMyHomo-
TMYECKUX MeaMaTopoB, BKIIKYas GaKTop aKkTvBaLmm TpoMbo-
LIMTOB, NIENKOTPUEHBI M UMTOKUHBI (IL-4, IL-5 1 IL-13), KoTopble
BMeCTe CrocobCTBYIOT anjieprinieckoMy BOCMaeHuio.

B nononHeHue K TaKol HeMeaneHHOM dase cyLlecTyeT
TaKkke no3gHaa dasa IgE-onocpenoBaHHONM annepruyecKoil
peaKLmm, OTAIMYHas OT OTCPOYEHHBIX KIETOYHBIX peaKLuii 3a-
MELIIEHHON TMNepyyBCTBUTENBHOCTH. HECKOMBKO XeMOTaKCu-
UECKWUX MeaMaTopoB, BbiCBODOOXAEMbIX B TKaHSX BO BpeMs
paHHel dasbl peaKkuWu, MPUBMIEKAKT Apyrue BOCMANUTESb-
Hble 3 (EKTOPHbIE KNETKU, KOTOpble aKTUBUPYHOT U XPOHU-
3MpyloT BOCMaseHWe 3a CYET NPOAYKUMM [OMNOHUTENBHBIX
BOCMaNUTENbHbIX Meauatopos [40].

HAPYLUEHUE TOIEPAHTHOCTU

K MALLEBbIM BEJTIKAM, PA3BUTUE
NULLEBON CEHCUBUTU3ALIMMA

W NALLEBOA ANNTEPTUMA

TonepaHTHOCTb K MULLEBBLIM MPOAYKTaM SIBNAETCA aK-
TMBHbIM MPOLLECCOM, WMHAYLUMPYEMbIM NepopanbHbIM BO3-
JENCTBMEM NULLEBLIX aHTUreHoB [41], 1 B HacTosALee BpeMs
paccMaTpuBaeTCs Kak aHTUreHcneunguyecKoe pacno3HaBa-
HYie NULLLEBbIX 3NMUTOMOB. TaKMM 00pa3oM, pa3BUTHe MULLEBOI
TONEPaAHTHOCTW NPOMUCXOAMUT B PaHHEM BO3pacTe, C BOB/eYe-
HWEM Pa3IUYHBIX MIMMYHHBIX ¥ HEMMMYHHBIX KJIETOK, a TaKxXKe
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MOXeT ObITb NepenporpamMMUpoOBaHa, HanpuMep, Bocnanu-
TeNbHbIMA CTUMYNaMW C MOCAEAYIOWMM BO3HUKHOBEHWEM
annepruyeckux peaxumn [42].

NHuummpytolme cobbimiis, BeLyLUMe K HapyLLEHWIO Opab-
HOW TONEPaHTHOCTW, anepruyeckoit CeHcubunmsauumu
¥ B JanbHEMLLEM K Pa3BUTUIO NULLLEBOM afeprum, U3yyair-
cs. BnonHe BepoATHO, YTO HECKONIBKO MYTEN MOTYT, B KOHEY-
HOM uTOre, MPMBECTU K HapYLLEHNIO npoLiecca hopMUpoBaHUS
WK K noTepe nepopasibHOW TonepaHTHOCTM [42].

HapylueHne TonepaHTHOCTM K MULLEBBIM aHTUTEHaM
B OCHOBHOM BbI3bIBAETCSA CUTHaNamMu OMacHoCTH, BeLyLLMMH
K NPOAYKLMM NPOBOCMANIUTENbHBIX LIUTOKMHOB 3NUTENNaSIbHbI-
MW KNeTKaMW KuweyHuka [43]. CurHanbl omacHoCTU mocpeg-
CTBOM MaTOreHaccoLMMpOBaHHbIX MOMEKYNAPHBIX MaTTepHOB
(PAMP) unn MoneKynsipHbIX MaTTepHOB, CBA3@HHbLIX C MO-
BpexkaeHneM (DAMP), aKTUBMpYIOT pag anuTeNManbHbIX My-
Tel, YTO NPUBOJMT K BbIPabOTKe BOCMANMUTENbHBIX LIUTOKUHOB,
TaKNX KaK IL-25 u IL-31, KoTopble BAMSKOT HA aHTUTEHNPe3eH-
TUPYIOLLME KNETKM, NpuaaBas UM GYHKUMOHaNbHbIA NPOBOC-
nanuTeNbHbIA heHoTun [44]. Ipyrie LMTOKWHBI, B TOM Yucie
TSLP u IL-33, nepenporpaMM1pyIT aHTUreHNpe3eHTUPYIOLLME
KNEeTKY, NPeBpaLLas Ux B KNETKW, CNOCobHble cMeLLath aud-
(epeHUMPOBKY HaMBHbIX IMMMOLMTOB B CTOPOHY IL-4 1 IL-13,
npoayumpys knetky Th, a He T-perynsitophble knetky (),
C NOCNEeAYHLLIMM Pa3BUTUEM aifIePruiecKoi peakuum [45, 46].

Cpenu Apyrvx TUMOB KIETOK, Y4acTBYHLLMX B HapyLLEHUH
TONIEPAHTHOCTU, BbIAENSAIOT BPOXAEHHbIE MIMMPOUIHBIE KIeT-
Ku Tuna 2 (ILC2), cxomHble ¢ nuMdountamm Th2, Ho He 00-
napjatoLme cneumdUYHOCTBIO K aHTUIEHY, U KIETKK, NPoay-
umpytowme IL-9 (Th9-kneTkw), KoTopble NpeacTaBnAT coboil
TyuYHble K/ETKW CM3UCTON 0605104KK, crocobHble MpoayLm-
poBaTb Pas/iNyHbIe BOCMANMTENbHbIE LIUTOKMHBI, CMOCObHbIE
nopaBNATb GYHKLMIO Tpoo-KNeToK [47].

AHanornyHo OuMchYHKUMM KuweyHoro bapbepa, K pas-
BUTUIO a//IePruveckon CEHCMOUNU3aLMM MOXKET MPUBOLUTHL
1 AMCOYHKLMA KoXHOro bapbepa. [p1 Bo3LeNCTBUM NULLEBBIX
annepreHoB Yepe3 KXy MeXaHW3Mbl HOPMasbHOTO Toepo-
FeHHOr0 OTBETA Ha MULLEBbIE aHTUIEHbI B CIM3UCTON 000/104Ke
KULLIEYHMKA He BKJIKUAKOTCA, YTO, COOTBETCTBEHHO, MOXET Cro-
c0bCTBOBATL Pa3BUTUIO annepruyecKoii ceHcubunmsaumm [48].

Takum 0bpasoM, fepuunt bapbepHON GYHKLMM KOXM MO-
JKET NPUBOAUTb K Pa3BUTMIO TPAHCKYTaHHOM anfnepruyeckoi
CeHCMbUnM3aumMm K NuLLeBbIM aHTureHam [39, 49-51].

KOXHbIN BAPbEP U MEXAHU3MbI
TPAHCKYTAHHOWU CEHCUBUTU3ALIUNA

Koxa npencrtaBnsier cobon CNOXHbIA OpraH, KOTOpbIi
BbIMOMTHAET MHOXECTBO (YHKLMIA, B TOM UMCNe 3aLUMTHYIO.
BHeluHMe noBpexAeHMs 1 NaToreHbl KOHTPONMPYHOTCS U Npe-
A0TBpaLLatoTcs bnarofaps cTpoeHuio M 6apbepHOMY UMMYHHU-
TeTy Koxu. OHaKo KoXa He SBNSeTCS CTePUIIBHOM: NOKa3aHo,
4TO MUKPOBMOTA KOXM MIrPaeT BaxkHylo posib B obecneyeHun
MECTHOr0 MMMYHUTETA, OrPaHN4MBasA POCT NaTOreHHbIX baKTe-
puii [52, 53]. [oBepXHOCTb KOXM NOKPbITA aHTUMUKPOOHLIMY
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nenTULaMM U IMNUAAMM, KOTOPbIE CEKPETUPYIOTCA Ha KIIETOY-
HOW MOBEPXHOCTU [1Si KOHTPONA pocTa bakTepuit [54]. Cam
3MUAEPMUC COCTOMT U3 KEPATUHOLMTOB, 00pasyHLLMX MHOTO-
CITOMHBIA POroBOM 3MUTENIA C BKPAMSIEHUSIMU MENAHOLIUTOB.
3INULepMOoLMTLI SBMAKOTCS OCHOBHBIM KOMMOHEHTOM 3nuaep-
MWCa M CUHTE3NPYIOT MHOXECTBO aHTUMUKPODHbIX NenTuaoB
[55, 56], a Takxe 3axkcnpeccupyioT Toll-nogobHble pelenTopbl
(Toll-like receptor, TLR). TLR siBnAtoTCA BaXXHbIM peLLenTopoM
pacrno3HaBaHuUs NaToreHHbIX MaTTePHOB, KOTOPble MpU aKTU-
BaLMM NPUBOJAT K BbIpaboTKe BOCMANMUTENbHBIX LIMTOKUHOB
¥ WHMLMaLMM UMMYHHOTO oTBeTa [57]. B HpKHel yactn anu-
AepMuca pacrosiaralotcsl Knetku JlaHrepraHca — BHYTpU3anu-
LepMarbHble Makpodary, BbIMONHSIOLLME aHTUMEHNPEeLCTaB-
naowyo dyHKumio ans T-xennepoB. B anupepmuce Takxke
0bHapyuMBaloTCA U pe3naeHTHble T-KNeTku namatm [54].

[lepMa uMeeT bonee pasHoobBpasHblii Habop KNETOK,
BKJ/IIOYas CTPYKTYPHble KNETKW, Takue Kak ¢ubpobnacTbl,
¥ UMMYHHbIE KIETKM, B YaCTHOCTU JepMalbHble AeHAPUTHBIE
KNIETKW U Makpodaru, TydHble KNetku u Foxp3+ Tp.., BPOXK-
OEHHblE NMMGBOMOHBIE KNETKM, KOTOpble TaKKe y4acTBYOT
B hopMMpoBaHWK KoxHOro bapbepa [54].

OcHoBHas GyHKUMA AepManbHbIX $hrbpobnacToB 3akto-
YaeTcs B CEKPELMM KOMMOHEHTOB BHEKJIETOUHOTO MaTpHKCa,
TaKWUX Kak npokonnareH [54]. ®ubpobnactbl 3KcnpeccupyioT
TaKKe Becb cnekTp TLR Ha 6onee BbICOKOM YpOBHE, YeM Ke-
PaTUHOLMTI, YTO AEMOHCTPUPYET MX BaXHYH posib B 0OHapy-
eHuu natoreHoB [58].

OpHako npu BB3 BcnencTBMe reHeTMYECKOro AedekTa
pa3BMBAETCA JIOKaNbHbIA BOCMANUTENbHLIA OTBET, YTO ELUE
Bonblue ycunuBaeT AUCYHKUMIO KoXHOro bapbepa, Aenas
ero NMpOHWLAEMbIM Ans annepreHoB. B oTBeT Ha 3To Boc-
naneHne KepaTMHOLMTLI IKCMPECCUPYIOT LIMTOKMHBI, TaKkue
Kak TSLP, IL-1B, IL-6, IL-25, IL-33 u OXA4O0L [59]. OeiicTeue
3TUX LMTOKMHOB HaNpaB/ieHO Ha UHAYKLMIO BOCNANMTENBHOMO
0TBETa 2-ro TMNa, B KOTOPbIV BXOAMT aKTUBaums T-Xennepos
2-ro TMNa M BPOXAEHHLIX MMAOUIHBIX KNETOK. YKasaHHble
LIMTOKMHBI OTBETCTBEHHBI TaKXKe 33 CTUMYMALMIO CO3PEBAHMS
JEHOPUTHBIX KneToK [59]. AKTMBaUMS LeHAPUTHBIX KNeToK
ABNAETCA KIIOYEBLIM 3BEHOM B3aUMOZENCTBIUS BPOXKAEHHOTO
¥ aganTuBHOro uMMyHuTeTa. KneTku JlaHrepraHca nepebiMu
BCTPEYAKT M 3aXBaTbIBAKOT aHTUreH, [anee NpPOUCXOAMUT ero
MPOLIECCUHT W NMpEe3eHTauUus, B X04e KOTOPbIX KNeTKu JlaH-
repraHca MpeBpaLLaloTcs B AEHAPUTHbIE KNETKU U MUMPU-
PYHOT Yepe3 LepMy B PerMoHasbHble MMGaTUYECKUE Y3Tbl,
roe npoucxoaut hopMUpoBaHue NPUOBPETEHHOTO UMMYHHOTO
0TBETa B NPe3eHTaLMM aHTUreHa 1 Npondepaumnm HauBHbIX
ThO-KNeToK, NPEUMYLLECTBEHHO B CTOPOHY BOCMANMUTENLHOIO
oTBeTa 2-ro TMMa M UHAYKLUMW CMeLMpUUECKUX LITOKWUHOB
(IL-4, IL-5, IL-10, IL-13). T-xennepbl 2-ro TMMa U BPOMKAEH-
Hble IMMdonaHble KneTku npoayumpytot IL-4 u IL-13, Koto-
pble B CBOI 04epefb CTUMYNUPYIOT pocT U A depeHLMpoBKY
B-knetok u dopmupytot nyn B-kneTok v T-KneTok namaTy,
a TaKkKe cnocobCTBYHT NepeKITIYEHN0 M30TMNa UMMYHOTTIO-
bynuHa Ha IgE [59]. T-KneTKn namaTV LMPKYIMPYIOT Mo 6oMb-
LIOMY Kpyry KpoBoODpalLLeHus, 0TKyLa OHWU BHOBb NOMaaatoT
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B KOXY, pacnpefensiorcs B Apyrue oprakbl U UMeloT bonbLuoe
3HayeHWe MpW NOBTOPHOW 3Kcnosuuuu annepreHa. OpHa-
KO [aHHas Mofeflb JEMOHCTPUPYET OCHOBHOM MYTb TpaHC-
KYTaHHOW CEHCMBWNM3aLMK, KOTOPLIA MOXKET ObITb NpuMe-
HWUM K DONBLUMHCTBY anyiepreHoB, HO YXe B COBOKYMHOCTH
C BIUSIHMEM Pa3/IMYHbIX 3bOBAHTOB M BapuaHTaMu HapyLue-
HWI 3nupepManbHOro bapbepa B KOHTEKCTE OMpefenéHHbIX
Aepmaro3os [59].

Beuay peakoctv 3aboneBaHMs NPaKTUYECKM OTCYTCTBYIOT
paboTbl no KomopbuaHocTn BE3 1 nuwieBoii anneprum. B eau-
HWYHBIX paboTax OMMUCHIBAETCA BCTPEYAEMOCTb MOBbILIEHHbIX
ypoBHeii 06LLero n annepreHcneumduyeckux IgE y naumneHToB
¢ BB3 [60, 61]. OnybnmKoBaHHLIe HaMW paHee pesynbTaThl UC-
CNefioBaHMIA NOKa3anm LOBOMLHO BbICOKYIO YacToTy MULLEBOV
CceHcMbunmaaumum 1 nuwieson anneprum y feten ¢ 163 [61, 62].
Hanuume nuweBon ceHcmbunmsaumm Obino obHapyxeHo
y 25% peten KoHTponbHOM rpynnbl (netv 6e3 b3) ny 37% ne-
Ten rpynnbl [163. B BonblwMHCTBE Ciy4aeB B Ka4ecTBe MuLLe-
BbIX annepreHoB ObiIM onpeseneHbl NPOLYKTI, COLEpHaLLme
Act d 1 (7,69%), KoTopblii 06nafaeT nepekpecTHoOl peaKTuB-
HOCTBIO C IaTEKCHBIM KOMMOHEHTOM MepyaToK, B KOTOPbIX aH-
HbIM NaLMeHTaM NPOBOAAT MeLULMHCKME Manunynsaumm [62].
Bonee rybokuM noBpexaeHneM He TONBbKO KOXHbIX MOKpO-
BOB, HO U C/M3UCTON 060M0YKY KENYL0YHO-KULLEYHOTO TpaK-
Ta, XapaKTepu3yeTcs TeyeHune aucTpoduueckoir GopMel b3,
YTO MOXXET CBUAETENbCTBOBATH B M0Mb3Y BKNIaAA TPAHCKYTaH-
HOW CEeHCMBMNM3aLMKM Y LaHHOM TpynMbl AeTen. A KIMHUYECKU
3HauyMMas nuweBas anneprus boina BoiseneHa y 20,7% neten
¢ BB3 (B 10% cnyyaes npu 63 u B 24,2% — npu [163), oc-
HOBHBIMM MPUYMHHO-3HAYUMBIMU a/NiepreHaMu onpefeneHbi
benKkM KopoBbLEro MOJIOKa, 3naku, svua [61].

B obcnenoBaHHoi rpynne BonbHBIX € He AUarHOCTUpOBaH-
HOW paHee NULLEBOW anneprueit HabnwLanock yTaKeneHme
CMMMTOMOB OCHOBHOTO 3abonieBaHus, TOrAa Kak BbiSBNEHME
W VICKJTOYEHWE MPUYMHHO-3HAYUMBIX aNiiepreHoB No3BONSIN
KynupoBaTb YacTb cumnToMoB Y feTeid ¢ Bb3, obycnosneH-
HbIM KOMOPOMAHOM nuLLeBoii anneprient [61].

HenaBHO onucaH KNMHWYECKWIA Cyyail YTSKENEeHUs Teye-
Hua 163 npu Hanuuum ComyTCTBYIOLLMX MULLEBOW annepru
1 aTOMMYeCKoro AepMaTuTa, YTo NoBAUANO Ha dheHoTUnnYec-
Kyto KapTuHy 3aboneBaHus [63].

3AKJIKYEHUE

MoTepst KOXEW W CAM3UCTBIMU 000/104KaMN HapbepHbIX
CBOWCTB 06YyCMoBNMBaET M3ObITOYHOE MOCTYM/IEHUE aHTM-
reHoB, B TOM YWC/e ajjiepreHoB MULLEBOMO MPOUCXOXKAE-
Hua. HecnocobHocTb cdopMMpoBaTh TONIEPaHTHOCTb, Beay-
LLyI0 K Pa3BMTUIO MULLEBOW aniepriv, MOXKeT Npou30NTH
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W B KULIEYHUKE, U B Koxe. KaKk ye M3BECTHO, Y naumeH-
T0B ¢ BB3 mMeloTcA HapylweHus Kak 6apbepHbIX (QyHKLM
CIM3UCTON 0BOMOYKM IKeNyAoYHO-KMLLEYHOr0 TpaKTa, TaK
M KOXHOrO MOKPOBA, YTO YBEIMYMBAET PUCKW Pa3BUTUS MU-
LLIeBOW aneprum.

W3yueHne ponu nuLLeBoi annepriv 1 NULLEBON CEHCH-
Bunuzaumm y 6onbHbix BB3 sBNseTcA BaXHbLIM He TOMbKO
C HaY4HOW, HO M C MPAKTMYECKOM TOUKM 3peHns. YuuTbiBas
XapaKTepHyto 15 3aboneBaHWs BbICOKYH NoTpebHOCTb B NU-
TaTesbHbIX BELLECTBaX 1 3HEPIUMW, XapaKTEPHYH ANS HUX HYT-
PUTUBHYIO HELOCTATOYHOCTb, TPYAHOCTU NpU GOPMUPOBAHU
paLMoHa M JOCTUXEHUS afleKBATHOM 00€CMeYeHHOCTU Nauu-
€HTa HYTPUEHTaMM, Hannume KOMOpOUAHOM NULLLEBON annep-
TUM He MOXKET ObiTb HEAOOLEHEHO U [JOMKHO MPUHAMATBCA
BO BHMMaHMe Npy peKoMeHAALMSX N0 MUTaHMIO.

N3yueHne ocobeHHocTen ceHcmbunmsaumm y netei ¢ B3
LOMKHO Nleyb B OCHOBY NPOQUNAKTUKM aniepruv y 3Toil
CIIOXKHOW KaTeropum nalmMeHToB.

A0NOSIHATENIbHAS UHOOPMALUA

WUcTouHnk cuHaHcupoBaHUs. ABTopbl 3asBASIOT 06 OTCYTCTBUM
BHELLHEero G1HaHCVMpOBaHUS NPV NPOBEAEHUMN MOMCKOBO-aHaNUTU-
YecKom paboTbl.

KoHdnuKT uHTEpecoB. ABTOpbI [EKNapypyIOT OTCYTCTBME SBHBIX
1 NOTEHUMaNbHBIX KOHQIMKTOB MHTEPECOB, CBA3aHHBIX C MybnnKka-
LMeN HaCcTOALLIEN CTaTbK.

Brknap, aBTopoB. Bce aBTOphI NOLTBEPXAAIOT COOTBETCTBYE CBOEMD
aBTOPCTBA MeXAyHapoaHbIM KpuTtepusamM ICMJE (Bce aBTopbl BHEC/N
CYLLLECTBEHHbIN BKTaf B pa3paboTKy KOHLENLMW, NpoBeAeHu e nowuc-
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3HaYMMOCTb KOMMOHEHTHOM aJieproauarHoCTUKK
B OnpejenieHMn NoKasaHuM K annepreHcneumpuyecKom
MUMMYHOTEpanuu y 60/bHbIX aTONUYECKUM AepMaTUTOM
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AHHOTAUMA

B ctaTbe NpeAcTaBreHbl ABa KIMHUYECKUX CllyYas NaLMeHTOB C aTOMMYECKUM epMaTUTOM TSXKENOr0 TeYEeHUs B COYETaHUU
C NOSIMBANIEHTHON CEHCMBMN3aLMeN, Y KOTOPbIX CTaHAAPTHasH HapyXHas W CUCTEMHas Tepanis OKa3anuch HeA0CTaToqHo 3¢-
dextBHbIMM. 060MM NauMeHTaM NpoBeJeHa KOMMOHEHTHAs aNneproAUarHocTKa, YTo No3BOJMIIO BbISBUTL MPUYMHHO-3HA-
YMMble KOMMOHEHTbI afiepreHoB, CEHCMBMIN3aLMS K KOTOpbIM OKa3biBaeT BAMSHWE Ha TeYeHMe aToMMYeckoro AepMartura.
Ha ocHoBaHuM 06cneoBaHmMa BbiM onpeaeseHbl NoKasaHus K annepreHcneumpuyeckoin IMMyHoTepanuv NpUYMHHO-3HaUM-
MbIMU annepreHamu. MpoBefEHHOE fieYeHWe NO3BONMMO AO0CTUYb HEMEAWUKAMEHTO3HOW PEMUCCUM He TOMBKO aTonMYeCKoro
[lepMaT1Ta, HO W COMYTCTBYIOLLMX PECMIMPATOPHBIX aniepruyeckux 3aboseBaHuii.

MpencTaBneHHbIe HaMK Cilydau [EMOHCTPUPYIOT 3 deKTUBHOCTbL M 6e30MacHOCTb ansepreHcneUnduyeckon MIMMyHOTepanuu
Y MaLUMEHTOB C [J0Ka3aHHOI CeHCMBUNIM3aLmelt K MPUYMHHO-3HAUMMBIM asiepreHaM Ha 0CHOBaHWUM KOMMOHEHTHOW annepro-
[MarHOCTUKMU.

KnioueBble cnoBa: aTonmMyeckum 0EePMaTUT; KOMMNOHEeHTHaA anneproanarHoCTuKa; aﬂﬂepFEHCﬂGLI,VId)VILIECKaFI WUMMYHOTEepa-
nna; KNIKHU4YEeCKKue ciydau.
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The significance of component-resolved allergy
diagnostics in atopic dermatitis patients
when prescribing allergen-specific immunotherapy

Olga G. Elisyutina’-2, Elena S. Fedenko', Eugeniy V. Smolnikov'-2, Alla 0. Litovkina' 2,
Olga V. Shtyrbul’

! National Research Center — Institute of Immunology, Moscow, Russian Federation
2 peoples’ Friendship University of Russia, Moscow, Russian Federation

ABSTRACT

The paper presents clinical cases of patients with severe atopic dermatitis with polyvalent sensitization in an adult patient and
in a pediatric patient. Standard topical and systemic therapy proved to be an insufficiently effective strategy in these patients.
Both patients underwent component-resolved allergy diagnostics, which made it possible to identify the causally significant
components of allergens, sensitization to which affects the course of atopic dermatitis. On the basis of the survey, indications
for allergen-specific immunotherapy with causally significant allergens were determined. The treatment made it possible to
achieve non-drug remission not only of atopic dermatitis but also of concomitant respiratory allergic diseases.

The cases demonstrate the efficacy and safety of allergen-specific immunotherapy in patients with proven sensitization to
causally significant allergens based on component allergy diagnostics.
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KJIHNHECKME CITYHAM

AKTYAJIbHOCTb

Atonunuyeckun pepmatut (At[l) — MynbTUdaKTOpHOE
reHeTUYecKV LeTepMUHMPOBAHHOE BOCManuTenbHoe 3abo-
fleBaHMe KOXMW, XapaKTepusyemoe 3yAOM, XPOHWYECKUM
PELMAMBMPYIOLLMM TEYEHUEM, BO3PACTHbIMU OCOBEHHOCTS-
MU NoKanu3aumn 1 Mopdonorum oyaroB nopaxenus [1-3].
KnioyeBbIM NaToreHeTMYeCKUM MexaHusmoM AT/l sensetcs
aKTMBauma T2-UMMYHHOro BOCManeHus aHTUreHamu [4—6].
IgE-cneunduyeckan ceHcMbUnM3aumsa K pasnnyHbIM annep-
reHaM CYMTaeTCsl OGHUM W3 BaXKHEWLUMX MaToreHeTUYEeCKMUX
MexaHu3MoB AT[l. MHorve vccnepoBaTeny BbIAENSAOT rpyn-
ny 60nbHbIX ¢ IgE-3aBUCUMBIM MexaHM3MOM pa3suTua AT/,
Y KOTOPbIX B JalbHEMLLEM peanu3yeTcs aTonuYeckuid MapL
C nocnegoBaTteNibHbIM MOSIBAEHMEM CUMMTOMOB MULLEBOM
anneprim, AtJl u pecniupaTopHbIX annepruyeckux 3abonea-
HWUIA — PWHWTA U acTMbl — Ha NPOTSKEHUM Xu3HK [7-9].
B 6onblwmHcTBe cnyyaeB y bonbHbIX AT/l pasBuBaetcs no-
JMBaNeHTHas CeHCUBUNM3aLMSA K LIMPOKOMY CMEKTpY annep-
reHOB, O4HAKO He BCe asnjiepreHbl ABNSIOTCA NaToreHeTUYECKH
3HaunmbiMu [10, 11].

N3yueHmne cBasm IgE-ceHCMOUNM3aLMM € KIMHUYECKUMU
nposiBneHuaMu At[l saBnseTca nepcneKkTMBHBIM NpeaMeToM
W3y4yeHUs Ha MyTW ONpefeneHust SHLOTUNOB 3aboneBaHus
1 pa3paboTKu nepcoHMbULMPOBaHHBIX NOLXOA0B K Tepanuu.
Annepronorudyeckoe obcnenosaHue 6onbHbIX AT[, BKOYaeT
pasfinyHble MeToAbl in VIvo W in vitro, TPaAMLMOHHbIE Te-
CTbl (KOXHOE TecTMpOBaHWe C annepreHamu, onpefeneHue
ypoBHA annepreHcneunduueckux IgE-aHtuten), Kotopblie
OCHOBaHbl Ha WCMONb30BaHUM 3KCTPAKTOB W3 anfepreH-
HbIX W HeassepreHHbIX MOMEKYN, MOYYeHHbIX U3 UCTOYHU-
KOB annepreHoB. B TeuyeHWe nocnegHux AecATUNETUN Bbliu
pa3paboTaHbl MeTofbl MONIEKYNSPHOTO KIOHUPOBaHUA, Mo-
3BO/MBLUME 0XapaKTepU30BaTb MOJNEKYNAPHYO CTPYKTYpY
MHOXECTBa anyepreHoB. bbinu nonyyeHsl peKoMBMHaHTHbIE
annepreHbl, YTo MOCAYXWIO NPELMOCHITKONW AN pa3BUTUS
MOJIEKYNIAPHON KOMMOHEHTHOW aNneproguMarHocTUKM U pas-
paboTKM cneumanbHbIX anneproyunos, ¢ NOMOLLbIO KOTOPbIX
BO3MOXHO 0AHOMOMEHTHO OnpeaensTb ceHcubunusaumio bo-
nee yem K 100 annepreHHbIM Monekynam (texHonorus ISAC
ImmunoCAP) [12-14]. MonekynsipHass anneproamarHocTuka
CTana JOCTYMHOM [1S Bpayuel-KIMHULMCTOB, W OMpefeseHue
€€ MecTa B 00LLeM anroputMe AUarHOCTUKM aiNepruyeckux
3aboneBaHui, B ToM uucne At[l, B 0CODEHHOCTU TAMENOro
TeUeHus], SBMIAETCA BAXXHOM 3afayeil COBPEMEHHOW annep-
ronorum Ans paspaboTku NepcoHMULIMPOBAHHOM NOAX0Aa
K Bblbopy Tepanuu.

CoBpeMeHHas Tepanusa AT/l 3akntoyaeTcs B NO3TanHOM
CTYNEHYaTOM MOAXOAE B 3aBMCMMOCTW OT CTEMEHU TAXKECTH
3aboneBaHus. HapyxHas Tepanus ¢ NpUMeHeHWeM 3MoNeH-
TOB, TONMYeCKUX rMioKoKopTuKocTepouaos (TKC), Tonmueckux
MHIMBMTOPOB KamnbLMHEBPUHA UCMOMb3YETCA Ha BCeX 3Tanax
fle4eHns, OHAKO He Bcerda bbiBaeT B MonHoOW Mepe 3d-
(GEeKTUBHON. Mpy CPELHETSIKENOM U TSKENOM TeueHun AT[l,
YCTOMYMBOIO K HapYXHOW Tepanuu, noKa3aHo HasHayeHue

Tom 19.Ne 4, 2022

DOl https://doiorg/10.36691/RJATH88

PoccuAcKmi annepronoriyecKmii xXypHan

CUCTEMHOW, B TOM uKCnie TapreTHoi Tepanuu. [lo HeaaBHero
BpeMeHu Bblbop npenapatoB Ans cucTeMHon Tepanuun At[]
OrpaHMYMBanCcs NpUMeHeHWEM TPAAULIMOHHBIX CPEACTB: CUC-
TeMHbix [KC, umknocnopuHa A v Apyrux npenapatoB C UM-
MYHOCYMNPEeCCMBHOM aKTUBHOCTbIO, MpuMeHsieMblx off label
(MeTOTpeKcaT, asaTvonpuH, MUKodeHonata ModeTun u ap.).
B coBpeMeHHbIX YCNOBUSAX NOSBUNUCH HOBbIE IPHEKTUBHbIE
npenapatbl ANS CUCTEMHOW TapreTHoW Tepanun ATl —
reHHO-MHXKEHEpPHLIN BMONOrMYecKuiA npenapat aynunyMab
W UHrMobUTOpbI AHYC-KuHa3 [15-17]. TapreTHas Tepanus 3Tu-
MW npenapaTtamu no3sosniseT 3hGEKTUBHO KOHTPONIMPOBaTb
CMMNTOMbI 3ab0N1eBaHNS NPK YCNIOBUM MOCTOSIHHOTO PEXMMA
UCMOMb30BaHNA B TEYEHWE ANITENBHOTO BPEMEHU, OLJHAKO
npu e€ oTMeHe cuMnToMbl AT/l B 60NIbLUMHCTBE Clly4aeB BO-
306HoBnsioTCA. OrpaHnMyeHneM LS NMPOBEAEHNUS TapreTHol
Tepanuu y paga bonbHbix AT/l sBnsiotca koMopbuaHble 3a-
BoneBaHWs, HepeKo BCTpeYalOLLMeCs Mpu 3T MaTonorum,
TaKMe Kak peLuavBupyloLLMe BUPYCHble U DaKTepuasnbHble
MHDEKLUMM, COMYTCTBYIOLLME ayTOMMMYHHbIE 3aboneBaHus,
WHIOVMBMOYaNbHas HENepeHoCUMOCTb, HapyLieHne QyHKUWK
neyeHn u nodek [18-22]. B To e BpeMsa annepreHcneum-
¢uyeckas ummyHotepanust (ACUT) npuuMHHO-3HaUMMBIMU
annepreHamu SBNAETCA eJMHCTBEHHBIM MaTOrEHETUYECKUM
METOAO0M NleYeHus], KOTOPbIi MOXKET NPeLoTBPaTUTL NPOrpec-
CMpoBaHWe 3aboneBaHWs M JanbHeullee pa3BUTUE aToMu-
YecKoro MaplLua.

MexaHuambl ACUT XxopoLuo u3yyeHbl U CBOAATCS K CHU-
KEHUI0 TKAHEBOW YYBCTBUTENTBHOCTM K aNnepreHy, CHUXEHWH
HecneunbUYeCKoi TKAHEBOW MMNeppeaKTUBHOCTH, YMEHbLLE-
HWI UIHTEHCMBHOCTM aepriyeckoro BOCManeHus,, passuTmio
TONEPaHTHOCTM, YTO CBULETENLCTBYET B M0Jb3Y NEPECTPONKM
KneTouHoro oTBeta ¢ Th, Ha Th; ¢ COOTBETCTBYHLNM M3Me-
HEeHMeM LMTOKMHOBOIO npoduns [23-27]. B MexayHapoaHoi
nuTepatype onybnMKoBaHbl HayuyHble UCCNEA0BaHUSA, CBULE-
TENbCTBYHOLLUME O BbICOKOW 3QMEKTMBHOCTM U He30MacHOCTH
ACUT y 6onbHbix AT[l pasHoi CTEMEHM TAXECTU, ceHcnbu-
JIM3MPOBaHHbIX K WHraNALMOHHLIM anjiepreHaMm, B YacTHOC-
TM K KJelaM [JOMaluHel Mbi U MbIbLEBLIM aniepreHam
[24, 28-31], opHaKo cyllecTByoLlasa [oKa3aTeNibHasa basa
He no3BonseT COPMyNMpOBaTb OKOHYaTeNbHble BbIBOAMI
0 nokasanuax K nposefennto K ACUT npu At[l. Boisenenuwe
cneunduueckux annepryeckux MoneKynspHbIx bruoMapke-
poB AT/l C NOMOLLbI0 MHOFOKOMMOHEHTHOW MOJIEKYASAPHON
anyeprofuarHoCTKy No3BoSISIET TOYHO OMPEeAEeNUTb NPUYMH-
HO-3HauMMble annepreHbl U paspaboratb nepcoHubULMpo-
BaHHbIN NOAX0A, K HasHadveHuto ACUT.

PaHee Mbl 0MUCbIBaNM KIMHUYECKMWE Cydam TSIKENOro Te-
yeHns At/l, npu KoTOpbIX MONEKYNSpHas anneproamarHocTika
no3Bosuna onpenenutb 3hhEKTUBHYK NepcoHNbULMpOBaH-
Hyto Tepanuio [32]. B gaHHOI cTaTbe Mbl paccMaTpuBaeM JBa
KNMHMYeckux cnyyas addextusHoi ACUT y 6onbHbix AT/l
TAXKENOro TeYeHMs, KoTopasi bblna HasHayeHa Ha OCHOBaHMM
pe3ynbTaToB yrybnEHHOro aHanu3a AaHHbIX aHaMHe3a, Kiu-
HWYECKOW KapTUHbI 3ab0NeBaHNA W pPe3yNbTaToB KOMMOHEHT-
HOW MOJIEKYNSPHOM aNfieproauarHoCTUKM.
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OMUCAHUE KTUHWYECKWUX C/TYHAEB

Knuunyeckunin cnyyan 1

[laHHbI KIMHUYECKWIA NpUMEp WNMIOCTPUPYET UCTOPHID
bonesHu bonbHow B., 46 neT, HaxoAsALelica Nog HaLIMM Ha-
bnogeHnem ¢ 2013 roga no HacTosLLiee BpeMsi.

U3 aHamne3a. Tlepsble npossnenns ATl 6bim oTMe-
YeHbl B Bo3pacTe 8 MeC: orpaHU4YeHHble 0Yaru runepemMuy;
LenyLIeHue KoXKM nua, crubatenbHbIX NOBEPXHOCTEN KO-
HeuHoctei. C Bo3pacta 1 roga u fo 11 net oTMeyanock Bosl-
Hoobpa3Hoe TeueHne AT[] c 060CTpeHMAMM B 3UMHee BpeMsl
rozia Ha GoHe NOrpeLLHOCTEN B iVeTe, CTPECCOBBIX CUTYaLIMIA.
Habniopganacb neguatpoM, AepMatonoroM; nosyyana Hapyx-
Hyto Tepanuio: [KC, yBnaxHsioLwme 1 cMAryatoLme cpeacTsa,
BHYTPb aHTUIMCTaMUHHbIE MpenapaTbl C BPEMEHHBIM HeMos-
HbIM 3¢ dekToM. C Bo3pacTa 10 neT oTMeYaeT pecnmpaTopHble
MOSIBNEHMS anNepruu: HaCMOpK, 3aN0XEHHOCTb HOCa Kpyr-
NIOTOAMYHO C YXYALUEHWEM B BECEHHEe BPeMSsi; MpUHUMaeT
aHTUMMCTaMUHHbIE MpenapaTtbl KPaTKOBPEMEHHBIMU Kypca-
M, ¢ 3bdexToM. C Toro e Bo3pacta NOSBUNUCH 3MU30bI
3aTPYAHEHHOTO AbiXaHUs Ha (OHEe OCTPbIX PecrMpaToOpHbIX
BUPYCHbIX MHBeKLMA. B 10 neT ycTaHoBneH AmarHo3 bpoHxu-
anbHoOM acTMbl. B fanbHelileM B TeYeHWe MHOTUX NIET 3MK-
30/10B 3aTPYAHEHHOTO AbIXaHWA He 0TMeyana, MoCTOSHHOM
basucHomn Tepanuu 3aboneBaHus He nonyyana.

C 11 neT atonnyeckuin aepMatuT npuHan bonee TaxeNoe
TEYEHMe: KOPOTKUE U HEMOJTHbIE PEMUCCHM; MOCTOSHHO COXpa-
HAOLLMICS MHTEHCUBHBIN 3Y[ KOXM; pacnpoCTpaHeHue BbiChI-
MaHWil Ha KOy TYNOBULLA, BCIO NMOBEPXHOCTb KOXU BEPXHUX
W HUXHUX KOHeyHocTei. Monyyana HapyxHyto Tepanuio [KC
C BPEMEHHBIM 3P dEKTOM.

C 17 po 38 neT — HenpepbIBHO-PELMAMBHPYIOLLEE Te-
ueHue At[l. B 38 net — Taxkénoe obocTpeHne 3aboneBaHus
Ha doHe npuéMa aHTMOaKTepUanbHONM Tepanuu, GuTonpe-
napaToB No noBogy reMopparuyeckoro uuctuta. lNposege-
Hbl CTaLMOHapHOe JieyeHne obocTpeHus 3aboneBaHus, Kypc
neyenms cucteMHbiMu TKC (MpeaHU30M0H BHYTPMBEHHO CyM-
mapHo 800 Mr). lMocne oTMeHbl NPeAHM30/10Ha B TeYeHWe
1-2 Mec BHOBb CTasla 0TMeYaTb NporpeccupytoLLee TeYeHUe
AepMmatuta, notpeboBaBliee B0O30OHOBNEHWUSI CUCTEMHOM
Tepanuu JeKcaMeTa3oHOM MapeHTepasnbHO (BHYTPUBEHHO
/WK BHYTPUMBILLIEYHO), KYPC 7 LHEW; Aanee caMoCTOATENbHO
NpUMeHsNa npenapat no noTpebHoCTV B TeYeHWe HEeCKOMb-
KMX MecsiLieB, 0T 2 [0 5 pa3/Mec; Takke bbln npoBeaéH Kypc
renaTonpoTeKTOpHOI Tepanum (agemeTMoHUH B Ao3e 800 Mr
1 pa3/peHb nepopanbHo B TeueHue 1 Mec); NPOLOMKEHa Ha-
PY}Has Tepanus.

B 39 net Ha oHe nepeHeCEHHO OCTPOiA pecn1paTopHOiA
BMPYCHOW WMHQEKUMM Hayanocb BbIpaxeHHoe obocTpeHue
At[l: pacnpocTpaHéHHbIe BbIChINaHWUA, MOKHYTHUE, TUNEPEMUSs
KOXW Tena, MHTEHCUBHBIN 3yf, CONPOBOXAaeMble Cybdeb-
PULHOM TeMNepaTypou.

CeMeliHbI  anneprosormyeckMii  aHaMHe3 OTATOLLEH:
y MaTepu — DpOHXWanbHas acTMa, Yy CblHa — aTonuyecKuii
LEepMaTuT.
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PesynbTatbl husMKanbHoro,
NabopaTopHOro U MHCTPYMEHTaNIbHOro
uccnefoBaHUs

[lpu nepguyHoM ocMompe anobbl Ha MHTEHCUBHBIN 3L,
KOXW, PacnpoCcTpaHEHHbIE BbIChINaHWUA, HapyLLIEHUE HOYHOTO
cHa. CocTosiHMe OTHOCUTENBHO YOOBNeTBOpUTENbHOE. Macca
Tena 79 Kr, poct 167 cM. KoxkHble nokpoBbl auddysHo cyxue.
Ha Koxe weu, nuua, TynoBuLLa, BEPXHUX U HUKHUX KOHEY-
HoCTen 06LUMpHbIE 30HbI TUMEPEMMU W LLENYLLEHNS, 3pUTe-
MaTO3HO-CKBaMO3HbIe UM ManyNésHble BbIChINaHWs, MHOXe-
CTBEHHblE 3KCKOpUALMW, KOPKYW, InxeHnduKaumsa B obnacu
crmbos. [lbixaHune Yepes HOC yMepeHHO 3aTpyAHeHo. B nérkux
ObIXaHWe BE3VKYNAPHOE, NPOBOAMTCS BO BCE OTAESbI, XpUMb
He BbICNYLUMBAIOTCS. YMCNO AbiXaTeNbHbIX ABKEHWNA 18/MUH,
apTepuanbHoe aasnedue 120/80 MM pr.cT., yacTota cepaey-
HbIX COKpaLLeHWA 72/MuH. MBOT npu nanbnaumm MArKuM,
0e360ne3HeHHbIN. CUMNTOM MOKONAYMBaHWA OTPULIATESbHBINA
c 0benx cTopoH. [nsypudeckux seneHnit Het. Co3HaHue sic-
Hoe. KoHTaKTHa. AfeKBaTHa.

Nupekc SCORAD 82,6 6annos; MHAEKC MccnenoBateb-
CKoM rnobanbHoi oueHkm (IGA) 3 banna. Yactota peunansos
At[l B Teuenne nocnepHux 12 Mec — 8 pas. [lepmartonoru-
YeCKui MHAEKC Kadyectsa »u3uu (ANKXK) 20 6annos.

[pu obcnedosaruu 0bpaLLaloT Ha cebs BHUMaHWe crne-
OYHOLLUME KIIMHUYECKU 3HAUUMble OTKIIOHEHUS OT pedepeHc-
HbIX 3HaYeHMiA:

1) 303uHodunmMa nepudepuyeckoin kposu o 10% (0,8x107),
OCTanbHble MOKasaTeNiM B npefenax pedepeHCHbIX
3HayeHuit;

2) |gE o6wmit 5980 ME/mn (N <130 ME/mn).
lpoBegeHa KOMMOHEHTHas  anjeproguarHocTuKa

(ImmunoCAP, ISAC): anneproumn 112 KOMNOHEHTOB annepre-

HoB (Tabn. 1). KoxHoe TecTupoBaHue ¢ annepreHamMu He npo-

BOAMNOCh M3-3a TAXECTU 3aboneBaHus.

MokasaTenu BUOXMMMYECKOrO aHanM3a KpoBM, Koaryno-
rpamma, ypoBHu IgG, IgM, IgA 6e3 OTKNIOHEHWI OT HOpMbI;
OAHHbIX 3@ NapasuTapHYl WHBA3WK W COMYTCTBYIOLIME UH-
(eKLMOHHbIe 3a00NeBaHNSA He BbISIBNIEHO.

IwnarHos

Ha ocHoBaHMM AaHHbIX aHaMHe3a, KITMHWUYECKON KapTUHbI
3aboneBaHus, pe3ynbTatoB 06LLEKMHUYECKOTO W annepro-
nornyeckoro 06cnefoBaHMs YCTAHOBNEH AMarHo3: «Ato-
MWYECKUI BepMaTuT, pacnpocTpaHéHHas dopMa TsKENoro
TEYEHWSA, OCNIOKHEHHBIA BTOPUYHOM MHQEKLMENR, cTaaus
oboctpenus. bpoHxuanbHas acTMa, atonuyeckas (opma,
NETKOro TeYeHms, CTaana peMUccuu. ANNepruyeckuin puxmT,
nepcuctupytowas gopma. CeHcnbunmsaums K 6bIToBLIM, 3NK-
AepMarbHbIM annepreHaMm, annepreHam Mbiblbl JepeBbes,
COpHbIX, 3/1aKOBbIX TPaB».

JleyeHue

B cBA3N C TAKENLIM TeyeHWeM 3aboneBaHus, MoTpeo-
HocTblo B cucteMHoi Tepanuu [KC, HeaddeKTMBHOCTLI
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PoccuAcKmi annepronoriyecKmii xXypHan

Tabnuua 1. PesynbtaThl KOMNOHEHTHOI anneprofUarHoCTUKM NauMeHTKN B. (npeacTaeneHsl ypoBHU cneumduyeckux IgE >0,3 ISU-E)
Table 1. Results of component allergodiagnostics of patient V. (the levels of specific IgE >0.3 ISU-E)

Ha3BaHue anjiepreHa

lpynna anneprexa

3Hauenume, ISU-E

Knacc peakuuun

InagHele cneuuqbuquKue KOMNOHeHmMbs! UH2AJIAYUOHHbIX aJ1/iep2eHoe

CauHopon Cyn d 1 [pynna Tpas 1 0,9 Huskuit
Tumodpeeska Phlp 1 [pynna Tpas 1 0,9 Huzkuii
TuModeeska Phl p 4 bepbepuH bpuaXK-3H3UM 3,2 CpeaHui
bepésa Bet v 1 PR-10 npoteun 30 Bbicokui
Onbxa Aln g 1 PR-10 npotenH 4,7 CpenHuit
AnoHckuii kepp Cry j 1 MekTatMasa 2,4 CpenHuit
AMbposus Amb a 1 lNekTatnnasa 1,2 CpenHuit
Alternaria Alt a 1 Kucnbiin rmvkonpotenH 3,7 CpegHui
Knew D. farinae Der f 1 LinctenHnpoteasa 1.4 CpenHuit
Knew D. farinae Der f 2 CemeiictBo NCP 2 3,5 CpenHwuii
Knew D. pteronyssinus Der p 1 Lncrennnporeasa 1,8 CpenHuit
Knew D. pteronyssinus Der p 2 Cemeincteo NCP 2 4,2 CpegHui
Kowka Fel d 1 YrepornobuH 15 BbicoKuit
Cobaka Canf 5 ApruHuH-3cTepasa 3,6 CpenHuit
AnbTepHapus Alt a 1 Kucnblid rmukonpoTenH 37 CpenHuii
Acneprunnyc Asp f 6 Mn cynepokecunancMyTasa 78 CpeaHui
lMepekpécmHo-peazupytoujue KOMNOHeHMbI

OyHayk Cor a 1.0401 PR-10 npotenH 9 CpenHuit
fibnoko Mal d 1 PR-10 npoteuH 15 Bbicokuii
Apaxuc Arah 8 PR-10 npotenH 76 CpenHuit
Cenbaepen Apig 1 PR-10 npoteun 1,8 CpegHun
Cos Gly m 4 PR-10 npotenH 35 CpenHuit
Tumoceeska Phl p 12 MpodunuH 9 CpenHuii

NPOBOAMMON Tepanuu MaLMeHTKe NPOBELEH Kype neyebHoro
nnasmMadepesa C 3aMeLLeHNEM pacTBOPaMi BHYTPUBEHHbIX
MMMyHOrMo6bynMHoB, nofobpaHa HapyXHas KOMBUMHMPOBaH-
Has Tepanus: Takponumyc 0,1% Ma3b 1 pa3/aeHb; MoMeTaso-
Ha ¢ypoart KkpeM 0,1%; aMoneHTbl B TeweHue 14 aHeir. Ha goHe
NPOBEAEHHON Tepanuu OTMeYanochb YNyyLIeHWe COCTOSHUS
KOXHbIX MOKpoBOB (puc. 1, 2): 3HAUMTENBHO YMEHbLUMMACh
BbIPAXXEHHOCTb TUNepeMun, UHQUIbTPaLMK, LUENyLIeHus;

I'IaI'IYJ'Ié3HbIe BbICbIMaHUA pa3peLunnncb; UHTEHCUBHOCTb 3yaad 2.

3HaunUTeNIbHO CHU3UNACH.

Ha ocHoBaHuM pesynbTaToB KOMMOHEHTHON aneprogu-
arHoCTMKW pa3spaboTaHa MepcoHU(MUMpOBaHHAs TaKTUKa
BeLleHUS NaLMEHTKHU.

1. YuuTblBas faHHble aHaMHe3a, Halu4me ConyTCTBYHILLENo
annepruyeckoro puHuTa, bpoHXManbHOW acTMbl, ycune-

Hve cumnToMoB AT/l M annepryeckoro puHUTa BO BpeMs

DOl https://doiorg/10.36691/RJATH88

npebbiBaHMsA B 3aMbINEHHBIX NOMELLEHUSAX, HalU4YMe Mo-
NOXUTENbHBIX pe3ynbTatoB SIgE K MaxopHbIM annep-
reHaMm Krewleit pomawHen nbiiv Dermatophagoides
farinae n/unu Dermatophagoides pteronyssinus Der p 1 (f1)
u Der p 2 (f2), npuHsTO peLleHne o NPOBEAEHUM Kypca
ACWUT BoaHO-coneBbIMK anfepreHammn KieLlen aoMall-
Heit mbinn D. pteronyssinus, D. farinae ycKopeHHbIM Me-
TOAOM B YCNOBUAX CTaLMOHapa.

YunTbiBas [laHHbIe aHaMHe3a, HaluuMe ConyTcTByHLLe-
ro annepruyeckoro puHUTa, ycunenue cumntomoB At[]
W aniepruyeckoro puHUTa B BECEHHeE BPEMS, Hanuume
MONOXMTENbHbIX pe3ynbTatoB sIgE K MaxopHbIM annep-
reHaM nblibUbl 6epésbl Bet v 1 1 onbxu Aln g 1, npuHsTo
pelenne o npoeeneHnu Kypca ACUT BoaHo-coneBbiMy
annepreHaMmm MbiibLibl AEPEBbEB YCKOPEHHBIM METOAOM
B YCNOBWAX CTaLMOHapa.
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Puc. 1. KoxHble MOKpOBbI CMMHBI NauMeHTKU B. ao neyenus: Bbi-
paXeHHas MHQWUNbTPALMS, TMNepeMusi, 3pUTeMaTO3HO-CKBAMO3-
Hble M NanynésHble BbiCbiNaHMs, 3KCKopuaumuu, kopku. SCORAD
82,6 bannos.

Fig. 1. The back skin of the patient V. before treatment: severe
infiltration, hyperemia, papular rashes with scales, linear
excoriations, crusts. Index SCORAD 82.6 points.

3. BbisiBNeHHOe yMepeHHOe MoBbILLeHWe YPoBHA SIgE K Mo-
NEeKyNAPHBIM KOMMOHEHTaM MblSbLIEBbIX afiepreHoB Th-
moceekm Phl p 1, ceuHopos Cyn d 1 1 aMbposum Amb a 1
pacLieHeHo KaK NaTeHTHas ceHcUbunmusaums B CBA3M C OT-
CYTCTBWEM YCWUIEHUS| CUMIMTOMOB a/Iepruyeckoro puHnTa
u cumntomoB AT/l B neTHee BpeMs. MokasaHuii K npose-
nennto ACUT annepreHamu AaHHbIX Fpynn HeT.

4. BbisiBneHHoe noBbleHne yposHs SIGE k PR-10 npore-
WHam sbnoka Mal d 1, dyHayka Cor a 1.0401, apaxuca
Ara h 8, kueu Act d 2, cenbpaepes Api g 1, con Gly m 4
PacLEeHeHo KaK NepeKpecTHas ceHcubunusaumsa ¢ Ma-
YXOPHbIM aNNepreHoM MbiibLbl Oepésbl 6e3 cMMNTOMOB
nuLLeBoii anneprum. [laHbl peKOMeHAaLUM1 0 BO3MOXHBIX
peaKLMAX Npy ynoTpedreHnmn B NULLY TepMUYECKM Heob-
paboTaHHbIX 0BOLLEN, QPYKTOB U OPEXOB.

5. BbisiBneHHoe noBbileHne ypoBHs SIGE K ytepornobuHy
Kowwky Fel d 1 v apruHuH-3cTepase cobaku Can f 5 pacue-
HEHO KaK KJIMHWYeCKM 3HauMMas ceHcubunusaums. [loMa
Y NaLMEHTKU [OMALLHWX XUBOTHBIX HET. PeKoMeHLoBaHO
UCKJTOYUTb KOHTAKT C OMALLUHUMM XMBOTHBIMY B TeYeHMe
LJWTENbHOM0 BPEMEHMU.

6. BoblisiBneHHoe yMepeHHoe noBbilleHe SIgE K rpubKoBbIM
annepreHam Alternaria Alt a 1 v Aspergillus Asp f 6 pac-
LieHEHO KaK ceHcubunmsaums K crnopam [aHHbIX rpubos,
NPUCYTCTBYIOLMM B aTMocdepe, MOYBe, Ha pacTeHUsIX
1 T.4. [laHbl peKoMeHAaLmmM 0 cobiofAeHNM ANMMMUHALMOH-
HbIX MEPOMPUATUIA, CMOCODCTBYIOLLMX YMEHBLLEHUK) KOH-
TaKTa C AaHHbIM annepreHoM. Asp f 6 oTHocuTCs K cemeit-
cTBy annepreHoB Mn-cynepokcug, aucmytasel (Mn-SQD),

DOI: https://doi.org/10.36691/RJAT588

Puc. 2. CocTosiHMe KOXHbIX MOKPOBOB MauuMeHTKY B. nocne neyenus:
MHOUALTPALMSA, TUNEPEMUS, IPUTEMATO3HO-CKBAMO3HbIe W Nanynés-
Hble BbICbIMaHWsA YMEHbLIWANCH, 3KCKOpUALMW OTCYTCTBYHOT, MHLEKC
SCORAD 28 bannos.

Fig. 2. The back skin of the patient V. after treatment: the severity
degree of infiltration, hyperemia, papular rashes with scales
decreased. Linear excoriations and crusts regressed. Index SCORAD
28 points.

CeHCUBMNN3aLIMA K 3TOMy KOMMOHEHTY MOXKeT BbITb acco-
LMMpOBaHa C annepruieckM BpOHXONEroYHbLIM acnepru-
NE30M, 0O[HAKO Y MALMEHTKM JaHHbIX 33 3T0 3aboneBaHue
HeT. MnSOD n pubocoMHbi 6enok P2 (RPLP2) yenose-
Ka UMeloT cxoacTeo ¢ rpubkamu Aspergillus fumigatus
u Malassezia u BbisbiBalT creuuduyeckuin IgE-otet
COOTBETCTBEHHO Y 42 1 8% naumenTos ¢ At[l [33]: B naH-
HOM Crlyyae ceHcMbUnM3aums K 3ToMy KOMMOHEHTY MOXKET
CBUAETENbCTBOBATL 0 GOPMUPOBAHUN ayToceHcMbunmsa-
Luu, yTo TpebyeT TLiaTenbHOro HabnofeHUs 3a Te4eHneM
At[l n BpoHXMaNbHOM acTMbl.

WUcxop v pe3ynbTaTbl NocneayoLLero
HabnoaeHus

B TeueHue 3 net HabniopeHus naumeHTKe Bbinm npose-
AeHbl Tpu Kypca ACUT BogHo-coneBbIMM pacTBopamu an-
NepreHoB KJleLLen JoMaLUHen Nblav U annepreHamm nbinbLibl
nepesbeB (0AO «buomen» uMm. M.U. Meunukosa, Poccus)
Mo YCKOPEHHOW CXeMe B YCNOBUSX CTaLMOHapa.

B teuenne roga mocne nepsoro Kypca ACUT paHHbIMM
annepreHamu CoxXpaHsnocb ctabunbHoe TedeHue At[l: Ta-
YEeCTb W pPacnpoCTPaHEHHOCTb NMOPAXKEHNS KOKHBIX NOKPOBOB
YMEHbLUMNNCh; KOXHbIA 3Y[, CHU3WUACS, OOHAKO Nepuoamnyec-
KM 0TMevanuchb peumamBbl 3aboneBaHus ¢ NPeMMyLLLeCTBEH-
HbIM MOPAXEHMEM KOXM ML U LUeu, Mo NOBOAY Yero na-
LMeHTKA nonyyana KOMOMHMPOBaHHYIO Tepanuio: TaKporuMycC
0,1% Ma3b Ha KOXY JMLa Mo MPOAKTUBHOM CXeMe; MoMe-
TasoHa ¢ypoat KpeM 0,1% Ha KOy NOpaEHHbIX Y4acTKOB
Tena Kypcamu ot 7 1o 14 [Heli; NOCTOSHHOE MpUMEHEHME
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3MoneHToB. B TeyeHue nepBoro roga nocne nepeoro Kypca
ACWUT otMeuanocb 4 3nu3oaa yMepeHHO BbipaxkeHHOro 0bo-
cTpeHusa At[l, nnutenbHocTb 060CTPeHMM He mpeBblllana
14 pHeir, bonbHas Mo-npexHeMy cBs3biBana 060CTpeHUs
3abonieBaHus ¢ NpebbIBaHWEM B 3aMbINEHHBIX MOMELLEHUAX;
TaKXXe OTMeYana KpaTKOBPEMEHHbIE 3MKU304bl 060CTpeHuI
annepruyeckoro puHUTa B BeCEHHee BpeMsl, BO BpeMs npe-
BbiBaHMA B 3aMbUIEHHBIX MOMELLEHUSX, KOTOPbIE JIEMKO Ky-
nupoBanucb npuéMoM 1 TabneTku LetupuanHa B gose 10 mr
1 pas/aeHb B Te4eHWEe HECKONbKUX AHEN.

Yepe3 rog, nepes Hayanom BToporo Kypca ACUT,
npu nocTynneHun B ctaumoHap uHaekc SCORAD coctaensn
42 6anna, nHpexc IGA — 2 6anna, JUKX — 16 6annos,
ewe yepes rog, nocne npoBeAeHMs OBYX KypcoB — 32,
2 v 16 bannos, yepe3 10 Mec, nocne Tpéx kypco ACUT — 26,
1 1 12 6annoB cooTBeTCTBEHHO. TakMM 06pa3oM, LOCTUrHYTO
3HauNTENbHOE YNyYLLIEHME COCTOSHMS KOXKHBIX MOKPOBOB B Te-
yeHue 3 net: uHpeke SCORAD cHusunca ¢ 82,6 no 26 6annos,
YTO pacLieHeHO KaK ynyulleHue cOCTOSIHMS KoM bonee YeM
Ha 75%. MotpebHocTn B cuctemHoi Tepanum TKC B TeueHue
3 neT He 6blNO, NAaUMEHTKA OTMEYAET 3HAUYUTENIHOE YMEHb-
LweHue cumntoMoB AT/l bnarogaps npUMeHeHMIo CPeaCTB Ha-
PYIKHOW Tepanuu.

Mpu npoepeHun KypcoB ACUT otMevanucb yMepeH-
HO BbIPAXEHHbIE MECTHble peaKLuu, CUCTEMHbIX peaKLuii
He 6bino. lpoBeneHne Tpéx nosHbIx KypcoB ACUT BoaHo-
CONEBLIMU anyiepreHaMn KieLlen AoMaluHen Nbiiu U an-
nepreHaMu Mbifblbl LEPEBLEB MPUBEO K 3HAYUTENIBHOMY
ynyyweHuo TedeHust AT[l, yMeHblUMnach BbIpaXKEHHOCTb
CMMNTOMOB KPYIMOTOAUYHOTO W CE30HHOO aifiepruyecKoro
puHuTa. aumMeHTKa HaxoAMTCA MOA HalMM HabnoaeHnem
[0 HacTOSALLEro BPEMEHM; B TeYEHME ABYX JIeT Moc/e OKOH-
yahus ACUT Ttsxeénbix oboctpeHun At[l, annepruyeckoro
pUHUTA He Bbino.

Takum 0bpa3oM, NpoBefeHME KOMMOHEHTHOM annepro-
AMarHocTuKK y bonbHoW B. No3BoNMO BbISBUTH KIMHUYEC-
KW 3HaUMMYyI0 CEHCMBMNN3ALMIO K MaXOpHLIM ansepreHam
Knewuei aomaluHelt nbiam D. farinae u/wnu D. pteronyssinus
Der p 1 (f1) w/vnm Der p 2 (f2) n K MaxopHbIM annepreHam
nbinbLbl 6epé3bl Bet v 1, onpenenuTb NoKasaHusa K nposeae-
Huto ACUT, koTopas okasanacb 3¢ deKTUBHBLIM 1 6e30nacHbIM
METO/IOM JIeYEeHUs U NMO3BOUNA JOCTUYL COCTOSIHUA PeMHC-
cum, usbexatb fnuTenbHoi cucteMHoii Tepanun [KC v umk-
JIOCTIOPUHOM.

KnuHuueckuin cnyvan 2

KnuHuyeckunii npumep 2 unaocTpupyeT mctopuio 6osb-
Horo [1., 12 net, HaxoaMBLLErocA Moj, HALLUMM HaboaeHUEM
B nepuog ¢ 2017 no 2021 r.

M3 aHamHe3a. PeBEHOK OT 4eTBEpPTONM OepeMeHHOCTH,
MPOTEKaBLLEN C recTo30M, BTOPbIX CPOYHBIX CAMOCTOSTENb-
HbIX POAOB; NPU POXAEHUM — MEpUHATANIbHOE MOPaXeHWe
LLeHTPasIbHON HEPBHOM CUCTEMbI COYETAHHOM 3TUOIOTUN.

C poXIeHWs 0TMeYanucb MpOSBEHUS KCEpo3a KOXM,
C [BYXMeCAYHOr0 BO3pacTa CTpajiaeT pacnpoCTpaHEHHOM

Tom 19.Ne 4, 2022
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dopmoii At[l, nepBbie NposiBNEHUs KOTOpPOro MaTb pebeHKa
CBA3bIBAET C NEPEBOLOM Ha UCKYCCTBEHHOE BCKapMIMBaHMe.
C Toro BpeMeHu 0TMeYasnocb XPOHMYECKOe BOMHoobpasHoe
KpyroroanyHoe TeueHne 3aboneBaHus ¢ 0bocTpeHnsmu npe-
MMYLLIECTBEHHO BECHOW U OCEHbH), YCUNEHWE KOXHOMO 3ya,
MOSABNEHNE BbICHIMAHWIA NPU KOHTaKTe C [OMALLHEN Mbiibl
W C LIEPCTbH JKMBOTHbIX; MaTb MauMeHTa OTMeyana TaKxe
yCueHWe 3yAa W CAM3UCTON 060MI0YKM pOTOBOW MONOCTU
npu ynotpebneHuy B MULLY KyPWHBIX SIULL, MONIOYHBIX Npo-
pykToB. Mpu ynotpebneHuy opexoB — 3yA, B NONOCTU pTa.

C 2 neT — nposBneHUs annepruyeckoro puHNTa, peum-
OVBMpYIOLME OBCTPYKTMBHBIE BPOHXUTBI; MoayYan Kypcamu
HeOynai3epHyl Tepanuio; YCTaHOBNEH AMarHo3: «bpoHxu-
anbHas acTMa, atonuyeckas GopMax», 0fHaKO MOCTOSIHHOW
DasucHoii Tepanuu He nonyyan. BeiseneHa anneprus K sy,
MOJIOKY, KMBM, PELIKOMY OpEXY.

MauueHT B CBA3M C NepcucTUpyioLLMM TeueHueM AT[] He-
perynspHo nosyyan HapyxHyto Tepanuio Tonndeckumm MKC
(MeTUNNpenHW30/10Ha aLenoHaT, MMAPOKOPTU30Ha byTupar,
beTameTa3oHa Banepar), a Takxe 3MOJeHTbl, roMeonaTuyec-
KOe NIeYeHUe C HEemosHbIM BPeMEHHBIM 3 deKToM: coxpa-
HAMIMCb PacrmpOCTPaHEHHOE MOPAXKEHME KOXHbIX MOKPOBOB
rofI0Bbl, TYNOBWULLA, BEPXHUX WU HUMHUX KOHEYHOCTEM, WH-
TEHCUBHBIN 3y KOXW, MEPUOAMHECKUN MOKHYTUE, THOMHMY-
KOBble BbIChINAHWSA, 3NW304bl reprnecBUPYCHON MHDEKLMN
C NPEUMYLLECTBEHHBIM NOPAXKEHUEM CNM3UCTON 060M10UKM
POTOBO¥ MOOCTU.

HeoaHOKpaTHO HaXxoAMNCA Ha CTaLMOHAPHOM JIeYeHUH Mo
MECTY XUTeNbCTBA, MPOBOAMMCH KYPChl aHTUDAKTEpUaNbHOM
Tepanuu, cucteMublx TKC: B 5 neT monyyan npepHu3onoH
B TabneTkax ¢ HayanbHoi Jo3bl 20 Mr/OeHb ¢ nocTeneHHon
OTMEHOM Npenaparta, Npy 0TMeHe — BblpaeHHoe 0bocTpe-
Hue At[l. lanee 6bIn0 Ha3HAYEHO JIEYEHWE LIMKIIOCMIOPUHOM
B f03e 2,5 Mr/Kr B TeyeHue 1 Mec — 6e3 addekTa, Ha doHe
npuéMa mpenapata 0TMeYanocb pasBuUTME reprecBUPYCHOM
MHdEKLMM, NUOJEPMUM, B CBA3U C YeM yepe3 1 Mec npe-
napat bbin 0TMeHEH. B panbHeilueM NOCTOSHHO mofyyan
aHTUrUCTaMUHHbIe npenapartbl, Tonudeckue KC, aMoneH-
Tbl — 663 3HauuTeNbHOro 3ddeKTa: COXpaHANUCh pacnpo-
CTPaHEHHOE MOpaXKEHWe KOXW, UHTEHCUBHBINA 3y, KOXMK, Ha-
PYLLEHME HOYHOMO CHa.

B Bo3pacTe 6 NieT npu annepronorMiyeckoM o0bcnenoBaHU
(onpepenenue ypoBhs sIgE) BbisBNeHa nuLLeBas ceHcubunm-
3aLyMs K MOMOKY, TbIKBe, KapTodenio, baHaHy, AniHoMy benky,
0BCY, MOPKOBH, I6/IOKY, NLUeHULe, rpeunxe, CBEKNE, TPecKe,
MSACY KpOJMKa — peaKkuum 2—-3-ro Knacca; Bpa4yoM-annep-
rofI0roM Mo MeCTY XUTENbCTBA HAa3HAYeHa CTpOras AMMUHa-
LMOHHasA OueTa. Tora e BriepBble BbisIBIEHA CeHcMbunu-
3aLMs K MHransaumMoHHbIM rpubKoBbIM annepreHaM Alternaria
U COpHbIX TpaB.

B Bo3pacte 7 net Bnepsble HanpaeneH B OIBY «HLL UH-
CTUTYT uMMyHosorun» OMBA Poccum B cBSi3n HeadhdeKTMB-
HOCTbH) MPOBOAMMON Tepanum 415 06cnefoBaHNs W leyeHns.

CeMeWHbIn anneproaHaMHe3 oTarowe: AT/l y crapluen
CECTpbl U MaTepy.
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PesynbTatbl husmKanbHoro,
NabopaTopHOro U UHCTPYMEHTAsIbHOIO
uccnesoBaHus

[lpu nepsuyHoM ocMompe (B MPUCYTCTBUW 3aKOHHOIO
npencTaBuTeNs — MaTepy nauumeHTa) Xanobbl Ha Bbickina-
HUS U CYXOCTb KOXM, MHTEHCUBHBIN 3y, HAPYLLEHWE CHA, NCU-
X03MOLMOHANBHYH HEeYCTOYMBOCTb. Ha MOMEHT nocTynneHus
MPUCTYNbI 3aTPYAHEHHOTO fAblXaHUs He BeCroKoWM B TeYeHMe
HECKOJTbKMX MecALEeB, NOCTOSHHOW 6a3ncHoM Tepanum 6poH-
X1anbHol acTMbl He nonyyan. CocTosHMe OTHOCUTENbHO YAOB-
netBopuTensHoe. Macca tena 21 Kr, poct 118 cM. OTMeuaeTcs
Anbdy3Hoe NopaeHne KOXHbIX MOKPOBOB: PacnpoCTpaHEH-
Hasi runepemus, LUenyLeHne, CyXoCTb, 0BLIMpHbIE 3puTeMa-
TO3HO-CKBaMO3HbIe 1 Nanymé3HbIe BbIChINaHMS, IKCKOpUALIMH,
KOPKM, TPELLMHbI Ha KOXE ro/oBbl, TYNIOBULLA U BEPXHUX KO-
HEYHOCTeM, Y4acTKW MOKHYTUA. [lanbnupytoTca yBenuueHHbIe
(0o 3 cM) noaMbILLEYHbIE M NaxoBble MMMQaTMYECKUe Y3ribl.
Mo opraHamM — 663 NaToNOrMYECKNX U3MEHEHHIA.

Nupekc SCORAD 76,5 6annos; unpekc IGA 4 6anna. Yac-
ToTa peunamsoB AT/l 12 pa3 B TeueHue nocnepHux 12 Mec;
yacToTa peLnanBoB BTOPUYHON UHDEKLMM B TeueHne 12 Mec:
QypyHKynés — 4 3nu3opa, repnecBupycHas MHbeKums
(NopaKeHue KOXu U CAIM3MCTON POTOBOM MoNocT) — 6 pas
B roa. MK (opveHTpoBaHHbIA ans peteii) 27 bannos.

[Mpu 06cedosaHuu 0OPALLAIOT Ha cebs BHUMaHWe cnepy-
fOLLME KIIMHUYECKM 3HAUYMMbIE OTKIIOHEHUS OT pedepeHCHbIX
3HaYEHMM:

1) 303uHodMnmMa nepudepuyeckoin kposu o 13% (0,9x107),
oCTasbHble NOKa3aTeNu B HOPME;

2) IgE obwwit 8570 ME/mn (N <130 ME/mn);

3) aHTUTena K aHTUreHaM reflbMMHTOB: OMUCTOPXMCHI, TPU-
XMHENNa, TOKCOKapa, 3XMHOKOKK — pe3ymnbTaT OTpU-
LaTenbHbIA; ackapuaa — nonoxuTensHoli — 0,345
(ON kput.* 0,331, roe * — KpWUTUYECKas ONTUYeCKas
MNOTHOCTb, MW TOYKa pasgeneHus, Cut off).
lpoBedeHa KOMMOHEHTHas  aneprofMarHocTuka

(ImmunoCAP, ISAC): anneprounn 112 KOMNOHeHTOB annep-

reHoB (1abn. 2).

KoxHoe TecTupoBaHWe C annepreHamm He NpOBOAMNOCH
13-3a TAXecTH 3aboneBaHus.

Moka3aTenu 61OXMMMYECKOTO aHanM3a KpoBM, Koarynorpam-
Ma, ypoBH# IgG, IgM, IgA Be3 OTKNIOHEHMIA OT HOPMbI, AAHHbIX
3a ConyTCTBYHOLLME MHDEKLMOHHBIE 33B0NeBaHMA He BbIABIEHO.

Inarvos

Ha ocHoBaHMM JaHHBIX aHaMHE3a, KITMHUYECKOMN KapTUHbI
3aboneBaHus, pesynbTaToB 06LLEKNIMHUYECKOTO U anneprono-
rmyeckoro obcnenoBaHKA yCTaHOBMEH AuMarHo3: «Atonnyec-
KWW [epMaTuT, pacnpocTpaHEHHas GopMa, TAKENOro Teye-
Hus, cTagua oboctpeHus. bpoHxmanbHas acTMa, aTonuyeckas
dhopMa, cpeaHeii CTeneHun TAXKECTH, CTagus peMuccum. [bixa-
TenbHas HegocTatouHocTb 0-1 ctenenu (OHO). Mepcuctupyto-
LUMIA annepruyeckuini PUHOKOHBIOHKTUBWT, CPELHETSIKENOro
TeyeHusi. CeHcMbUnM3auma K BbITOBBIM, 3NWULEPMaNIbHbIM,
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TPUOKOBLIM annepreHaM, annepreHam MblibLbl AEpPeBbEB,
3M1aKOBbIX W COpHbIX TpaB. [uLeBas anneprvis K Ly, Mo-
JIOKY, TPELIKOMY Opexy».

JleyeHue

Jleyenne obocTpenns ATl npu NocTynneHUM B KNMHK-
Ky BKJIOYan0 MHOBY3MOHHYKO Tepanuio: AekcaMeTasoH 20 mr
(cymmapHas fo3a), kneMactuH 1 Mr 1 pa3 B aeHb, N2 5.
MonobpaHa HapyxHas Tepanus At[: 0,1% kpem MomeTaso-
Ha ¢dypoata 1 pa3 B AeHb 2 HeA, fanee Ma3b TaKpPOJIUMYC
0,03% 2 pasa/peHb B TeueHue 2 Hep, aanee no 1 pasy B AeHb
2 pa3a/Hep, Ha NopaXKEHHble y4acTKW Koxu. HasHaueHo no-
CTOSHHOE MpUMEHEHMEe 3MOJIEHTa, COAEPKALLEro KOMMeKe
LiepaMMaoB. YuuTbIBas MONOXMUTENbHBIA pe3ynbTaT aHau3a
KpOBM Ha aHTUTENa K acKapuaaMm, No peKoMeHAaLmmn Bpaya-
napasuTosnora NpoBefeHO ABa MpOTMBOMApa3uTapHbIX Kyp-
ca Neyenus: anbbenaason no 200 mr 1 pas/meHb B TeyeHue
3 oHen c uHTepBanoM 17 gHel. Ha doHe npoBefEHHON Tepa-
MM OTMEYEHO 3HAYNUTEIbHOE YNYYLLEHWE COCTOSHMS KOMKHbIX
MOKPOBOB: YMEHBLUWNINCh BbIPAXKEHHOCTb MUMEpPEMUU, LLeny-
LUEHWS, @ TAKKE KOJIMYECTBO M MHTEHCMBHOCTb ManynésHbix
BbICbINAHWIA; TPELUMHBI 3NUTENM3UPOBANMCh, KOPKW pa3pe-
LUMAINCb, OJHAKO COXPaHSANMCb YMEPEHHO BbIPAXKEHHbIN 3y[
KOXM, HapyLUeHWe CHa; yepes 4 Hefl AOCTUMHYTO 3HAYeHue
nnpnekca SCORAD 499 6annos. Ha puc. 3, 4 npencTaBneHo
COCTOSIHME KOXHBIX MOKPOBOB NauueHTa [1. mpu nocTynieHuu
¥ nocne NeyeHns 060cTpeHus 3aboneBaHus.

Ha ocHoBaHWM NOMyYeHHbIX pPe3ynbTaToB MOJIEKYNSPHOM
anneproanMarHoCTUKU NpoBefieHbl aHanu3 MOJIEKYNAPHOIO
CNeKTpa CeHCMOMNM3aLMM K MULLEBBIM W UHTANALMOHHBIM
annepreHaM, COMOCTaB/IEHUE MOMYHYEHHbIX AaHHbIX C aj-
neproaHaMHe30M U KIIMHWYECKOW KapTuHOW 3aboneBaHus.
Ha ocHoBaHWM paHHoro aHanu3a pa3spabotaHa nepcoHudm-
LiMpOBaHHas JONroCcpoYHan cTpaTerus BeeHus naumenTa [l.
1. YuuTbiBas maHHble aHaMHe3a, Xanobbl nauueHTa Ha ycu-

neHue 3yaa Koxu, oboctpenus AT[l npu ynotpebnenuu

B MULLY KYPUHBIX SIUL, MOJIOKA, OPEXOB, BbISIBIEHHOE

noBblLieHNe YPoBHS SIGE K KOMMOHEHTaM MULLEBbIX

annepreHoB XMBOTHOMO (K 0OBOMYKOMZY KypWHOrO silLa

Gal d, oBanbbymuHy Gal d 2, KasenHy KOpoBbero Mojio-

Ka Bos d 8) u pactutenbHoro npoucxoxpeHus (6enky

3anaca rpeuKoro opexa Jug r 2, a Take K NepeKpéect-

HO-pearvpyloLmMM KOMMOHeHTaM benka-nepeHocumMKa

nunupoB ¢yHayka Cor a 8 u PR-10 npotenHa ¢yHAyKa

Cor a 1.0401, maxopHoro annepreHa sibnoka Mal d 1)

PacLeHeHo KaK KIMHUYECKU 3HauMMasn ceHcnbunusaums;

YCTaHOBMEH [1arHo3 nNuLLeBon annepruv. HasHaueHa uH-

JVBUAYanbHas 3MMUHALMOHHAA AMeTa C UCKIIYEHUEM

KYPWHBIX SIML, MOJIOKA W MPOAYKTOB, WX COAEpMaLLMX;

PELKOro opexa U ApYrux OpexoB U U3LENuiA, UX Copep-

Xalumx; TepMuyecku HeobpabotaHHbIX A6/IOK.

2. BebisiBneHHoe noBbileHWe ypoBHS SIgE K annepreHaM ny-

roBbIx (cBuHopos Cyn d 1, TMModeesku Phl p 1, Phl p 4)

U COpHBbIX (@aMbpo3um Amb a 1, nofibiHM Art v 1, nocTeHULbI

Par j 2) TpaB pacLieHeHo KaK NlaTeHTHas CeHcubunmsaums
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Tabnuua 2. Pe3ynbTaTbl KOMNOHEHTHOM anneproaMarHoCTUKY naumenTa [1. (npeacTaeneHsl ypoBHU cneumduyeckux IgE >0,3 ISU-E)
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Table 2. The results of component allergodiagnostics of patient P. (the levels of specific IgE >0.3 ISU-E)

Ha3BaHue ajjiepreHa

lpynna anneprexa

3Hayvenue, ISU-E

Knacc peakuuun

InasHele cneuugbuqet:Kue KOMNOHeHmMbs! UH2a/19YUOHHbIX aJ1/iep2eHoe

CauHopon Cyn d 1 [pynna tpas 1 4,2 CpenHuit
TuModeeska Phlp 1 [pynna TpaB 1 90 Bbicokui
Tumoceeska Phl p 4 BepbepuH 6pumK-3H3UM 3,8 CpenHuit
Mbinbua onmsbl Ole e 9 Beta 1,3 rmiokoHasa 54 CpenHuit
Kunapuc Cup a 1 lNekTatnuasa 35 CpenHuit
AnoHckuii keap Cry j 1 MekTatMasa 3,6 CpenHuit
MnataH Pla a 2 lMonuranakTypoHasa 2,6 CpegHun
Am6po3us Amb al MNekTaTnmasa Lt Bbicokuit
MonbiHb Art v 1 [edeHcuH 22 Bbicokui
[Moctenunua Par i 2 Benku-nepeHocumku nunuoos 0,6 Huskui
Knew L.destructor Lep d 2 CemeitctBo NCP 4 0,7 Huzkmii
Knewy D. farinae Der f 1 LnctemHnpoteasa 50 Bbicokuii
Knew D. farinae Der f 2 Cemeiicto NCP 2 12 Bbicokui
Knew D.pteronyssinus Der p 1 LinctenHnpoteasa 50 Bbicokui
Knew, D.pteronyssinus Der p 2 Cemeiicto NCP 2 15 Bbicokui
Kowka Fel d 1 YrepornobuH 8,7 Bbicokuit
Cobaka Can f 1 JIvnoKkanuu 1,6 CpeaHui
Jlowapb Equ ¢ 1 JvnokanuH 20 Bbicokui
Kowka Fel d 4 JlunokanuH 28 Bbicokuit
Mbiwb Mus m 1 JvnokanuH 14 Bbicokui
TapakaH Bla g 2 Acnapratnporeasa 0,5 Huskuit
AnbTepHapus Alt a 1 Kucnbin rmukonpotent >100 Bbicokui
InaeHele cneyuguyeckue KOMNOHeHMbI NUWEBLIX AJ1/IeP2eH08

Benok anua Gal d 1 OBoMyKounp, 1,5 CpenHuit
Benok situa Gal d 2 OBanbbymuH 30 CpenHui
KopoBbe Mosoko Bos d 8 KazeuH 0,4 Huskui
[peukui opex Jug r 2 3anacHoii 6enok, 7S rnobynuH 3 CpenHuit
Kuswn Act d 1 LncrenHnporeasa 0,7 Huskui
MepexpécmHo-peazupyrowue KOMNOHeHMbI

Oynpayk Cor a 1.0401 PR-10 npoteunH 9 CpenHuii
OyHayk Cor a 8 Benku-nepeHocumky nMnuLoB 0,4 Huskui
fA6noko Mal d 1 PR-10 npoteunH 93 Bbicokuii
bepésa Bet v 2 MpodunuH 26 Bbicokui
Jlatekc Hev b 8 Mpodunuu 30 Bbicokuit
MponecHuk Mer a 1 MpodunuH 31 Bbicokui
bpomenanH MUXF3 Ccd 1,4 CpegHun
TumodpeeBka rPhl p 12 MpodunuH 18 Bbicokuit
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Puc. 3. KoxHble nokpoBbl Kucten naumeHTa [1. po neyeHus: apu-
TEMaTO3HO-CKBaMO3Hble W ManyNé3Hble BbICbINaHWs, BblpaXeHHas
MHOUNBTPALMSA, NIUXEHW3ALMS, MHOMXECTBEHHBIE IKCKOpUALWMK, Mo-
BEPXHOCTHblE TPELUMHbI, MOKPbITbIE CEPO3HO-reMopparuyeckuMu
Kopkamu. Mupekc SCORAD 76,5 bannos.

Fig. 3. The hand skin of the patient P. before treatment:
erythematous areas, papular rashes with scales, severe
lichenification, excoriations and superficial fissures covered by
crusts. Index SCORAD 76.5 points.

Puc. 4. KoxHble NoKpoBbl KucTen naupenTa [1. yepes 4 Hep, oT Ha-
yana JleyeHus:: 0TMEYAETCS YMEHbLLEHWE BbIPAXKEHHOCTU 3pUTEMa-
TO3HO-CKBAaMO3HbIX Y4aCTKOB, KOIMYECTBO ManymE3HbIX BbIChIMAHNM
YMEHbLUWIOCh, 04ary IMXEHU3aLMU MEHEe BbipaXKeHbl, MOBEPXHOCT-
Hble TPELLMHbI U 3KCKOpUALMW 3MUTENU3MUPOBANMCh, KOPKM OTManu.
Mupexc SCORAD 49,9 6annos.

Fig. 4. The hand skin of the patient P. after 4 weeks of treatment:
the severity degree of erythema and lichenification, the amount of
papular rashes with scales decreased. Excoriations and superficial
fissures regressed. Index SCORAD 49.9 points.

D0l https://doiorg/10.36691/RJAT588

B CBA3M C OTCYTCTBMEM CE30HHbLIX 060CTPEHUIA annepruye-
CKMX 3ab0n1eBaHMI, HECMOTPS Ha BbICOKMI YpoBeHb SIgE.
lNposeneHne ACUT paHHbIMKM annepreHamu He MoKasa-
HO, pPeKOMeHJO0BaHO HabniogeHue Bpaya-anneprosiora
W BefleHMe [JHeBHWKa 60NbHOM0 MOMIMHO30M B Mepuos,
MIOHb—aBrycT. B TeyeHmne 5 neT HabnogeHNs BbIpaXeHHbIX
obocTpennit AT[l, annepruyeckoro puHuTa B 3TOT CE30H-
Hbli Nepu1op, He BbISBNEHO.

YcTaHOBNEH WHTEpECHBIN, HeXapaKTepHbI NS KuTens
cpenHeli nonockl Poccum npodunb ceHeubunmsaumm K an-
nepreHaMm MbisbLbl LEPEBLEB: K MaXOPHOMY anjepreHy
AnoHckoro keapa Cry j 1, kunapuca Cup a 1 u nnataHa
Pla a 2 npu oTcyTCTBMM CEHCMBMNM3ALMM K Hanbonee 3Ha-
4MMOMYy annepreHy nbibLbl 6epésbl Bet v 1. Mbl cBA3anm
[aHHOe 06CTOATENbCTBO C TeM, YT pebEHOK MpoxuBaeT
B YaCTHOM [J0Me, Ha TePpPUTOPUM yyacTKa npom3pactaioT
[EeKopaTuBHbIE pacTeHus, B ToM uncne kunapuc. Kpome
TOro, B paHHEM [eTCTBE MO COBETYy Bpaya-anjeproniora
DS UCKIIOYEHUS KOHTaKTa C annepreHamMu pebeHok npo-
BOZWN JIETO B HOXKHbIX peruoHax Poccuw, roe nponspacta-
10T KMNapUChI, NAaTaHbl U XBoWHbIE AepeBbs. [poseaeHne
ACWT annepreHamu nbinbLibl AepeBbeB HeLienecoobpasHo.
BbisiBneHa ceHcubunM3aums K annepreHam MUBOTHbIX:
nvnokanuHy cobaku Can f 1, nowaam Equ ¢ 1, Kowku
Fel d 4, Mbiun Mus m 1 1 yTepornobuHy Kowku Fel d 1.
N3BecTHo, 4To peBEHOK MPOXMBAET B YacTHOM [OMe,
Ha ynuue ecTb cobaka, Kowwku. Co cnoB Mambl, pebEHOK
«HWKOTA He KOHTAKTUPOBan C XMBOTHbIMM», OJHAKO,
04YeBUIHO, YTO CEHCUOMIM3aLMS K JIMMOKaNMHAM HOCUT
MepeKpECTHBIN XapaKTep U, BeposTHee BCEro, CBA3aHa
C NepBUYHBIM KOHTAKTOM C COBaKoM U KOLLKOW. PekoMeH-
[0BaHbl MPOBELEHNE 3TMMUHALMOHHBIX MEpONpUATUI
U UCKJTIOYEHWNE KOHTAKTa C XKUBOTHBIMU.

BbisiBneH upesBblyaiiHO BbICOKUIA ypoBeHb SIGE K rpub-
KoBoMy annepreHy Alternaria Alt a 1, ceHcubunmsaums
K KOTOPOMYy CBSi3aHa C KOHTaKTOM CO criopamu rpuba,
MPUCYTCTBYIOLLMMI B MOYBE, HA PaCTEHUAX, B BO3AyXe
u T.4. CeHcnbunmusaumsa K faHHOMy annepreHy Haubonee
yacTo cBsi3aHa ¢ bpoHxuanbHoi actMol. lpoBeaeHa be-
cefa C poauTensamMmu 0 HeobxoaMMOCTU CBEAEHNS K MUHU-
MyMy KOHTaKTOB C NJIECEHbH0, PEKOMEHA0BAHO m3beratb
npebbiBaHMA B ChbIPbIX MOMELLEHMAX, He AepxaTb A0Ma
KOMHaTHbIE pacTeHusl B 3eMJie, TaKKe MoKa3aHo Habnio-
LeHWe He TONbKO Bpaya-asneprosiora, Ho W NybMoHoN0ra
ONA paHHel AWMarHoCTMKYU BO3MOXKHOTO Aebiota bpoHxXm-
anbHoii acTMbl. B Teuenue 5 net HabniogeHns 3a 6onbHbIM
0060CTPEHMIN BPOHXMANBHOI acTMbI He bbino.

BbisiBneHa ceHcubunnsaums K ObITOBbIM annepreHaM Kie-
Len foMaluHen nbiu: Dermatophagoides farinae Der f 1,
Der f 2, Dermatophagoides pteronyssinus Der p 1, Der p 2,
Lepidoglyphus destructor Lep d 2, a Take K annepreHy
TapakaHa Bla g 2. YuuTbiBas KpyrnoroguyHoe TeyeHue
AT[l, nposBneHMs PUHOKOHBIOHKTMBUTA U 0bocTpeHue
AT[] B 3aNbINEHHBIX NOMELLEHUAX, PEDEHKY NOKa3aH Kypc
ACWUT annepreHamu Knelwei JOMaLLHEN MbIN.




KJIHNHECKME CITYHAM

[locTurHyToe cTabunbHoe COCTOSHWE KOXHbIX MOKPOBOB
y nauueHTa no3soauno npuctynutb K kypcy ACUT annepre-
HaMy KneLen foMaluHen nbin. B nepuog, ¢ 2017 no 2021 r.
B OCEHHe-3uMHee BpeMs pebeHKy bbino npoBefeHo 3 Kyp-
ca ACUT BogHo-coneBbiMn annepreHamu D. pteronyssinus,
D. farinae (OAO «buomep» mum. U.U. MeunukoBsa, Poccus).
ACWUT npoBoaniv ycKopeHHbIM METOAOM B YCI0BUSIX CTaLMO-
Hapa no CTaHAapTHOI cxeMe, NPeACTaBNEHHON B MHCTPYKLIMH
K MeAMLMHCKOMY MPUMEHEHMIO Npenapara.

Ucxop n pesynbTathbl nocneayoLero
HabnoaeHus

lMocne nepsoro Kypca ACUT oTMeyanuch cyuliecTBeH-
HOe YNyuylleHWe COCTOSHUS W cTabunbHoe TeueHue AT/:
TAXECTb W PacnpoCTPAHEHHOCTb MOPAXKEHNUA KOXHBIX NO-
KPOBOB YMEHbLUMUANCH, KOXHbIA 3y CHU3MNCH, TAMENbIX
obocTpenuii ATl He oTMeYanocb, ynyywunocb Ka4yecTso
cHa. bbino npofonxeHo NOCTOSHHOE NPUMEHEHUE IMOJIEeH-
0B, Takponumyca 0,03% Masu Ha nopaeHHble yyacTKu
KOXu no npoaktusHoi cxeme, Tonnyeckux MKC Il knacca
aKTMBHOCTU MPW YXYLLIEHUM COCTOSHUS KOXKM TYNOBMLLA
1 KoHeyHocTen Kypcamu o 10 gHeii, ofgHaKo noTpebHoCTb
B aKTUBHbIX CPEACTBAaX HapYKHOW Tepanuu B TeYeHue roaa
CHu3unach. PeunanBoB QypyHKyNE3a, repnecBUpyCHOM UH-
heKuum He BbINoO.

Yepes rog nocne nepsoro Kypca ACUT, npu noctynne-
HWM B CTaLMOHap 4S8 nposefeHns BToporo kypca ACUT uH-
nekc SCORAD cocrtasun 47 6annos, uiaekc IGA — 3 banna,
INKX — 18 6annos, eLLé yepes rog, nocne AByX KYypcoB —
32, 2 v 16 bannos cooTBeTCTBEHHO (puc. 5). Mocne TPEx Kyp-
coB ACUT annepreHamm KieLleit AOMAaLIHEN NbLM MHOEKC
SCORAD BapbupoBan ot 10 go 18 6annos. TakuMm obpasom,
LOCTUrHYTO CTOMKOE YNYYLLIEHWE COCTOSHUS KOXHbIX MOKpO-
BoB no uHaekcy SCORAD bonee yeM Ha 75%. o nokasatento
CY6BEKTUBHOI OLEHKW 3DHEKTUBHOCTU JieYeHMS NaLMEHTOM
LOCTUHYT OTIMYHBIN 3ddeKT (5 bannos).

Mpu npoBeneHun ACUT y pebEHKa oTMeYanuchb yMepeH-
HO BbIPAXEHHbIE MECTHblE PeaKLuW B BULE UH(UILTPATOB,
TUNepeMmun KOXM B MecTe MHBEKUMIA annepreHa. MecTHble
peakuuu pasBuBaMCh NpU BBEAEHWM anniepreHa B pa3Bese-
HUW He MeHee yeM 1072, coxpaHanCh He Bosiee HECKOMBbKMX
4acoB: MECTHO MPUMEHSAIIN OXJTAXAEHME KOXHBIX MOKPOBOB
My3bIPEM CO JbJIOM B TeyeHne 5—10 MUH, AONONHMTENBHO Ha-
3Ha4yasM COOTBETCTBYHOLUME BO3pACTy H;-aHTUrUCTaMUHHbIE
npenapathbl || NOKONEHWS [0 OKOHYaHUS TEKYLLero Kypca
ACUT. CucteMHbIX peakumi He bbino.

TakuM 00pas3oM, MoNeKynspHas anneproLuarHocTuka,
MPoBefiEHHAs [aHHOMY MauWeHTy, No3Bonuna paspaboratb
NepcoHUMLMPOBaHHYI0 CXeMy BefleHMs: nofobpaHa cneum-
(uyecKas anMMUHALMOHHAA AMeTa, OnpeseneHbl NoKasaHus
K ACUT annepreHamu KnieLlei AOMaLUHeN NblaW, NPOBEAEHO
Tpu nonHbIx Kypca ACUT, B TeueHne 5 net npoBoaunoch Ha-
bniopeHne 3a TeueHneM AT[l v conyTcTBYHOLMMU annepru-
YECKMMM 33D0/IEBAHUAMM C YYETOM YCTaHOBNIEHHOW CEHCU-
bunmsaumm.
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Puc. 5. KoxHble nokpoBbl KucTelt naumeHTa [1. npu nocneaytoLeM
HaOMIOJEHNM: OTMEYaloTCA EAMHWYHbIE NamnyNE3HbIE 3/1EMEHTI,
YYacTKW MOCTBOCMANMTENBHON FUMOMUIMEHTaLMK, CNaboBblpaxeH-
Hble Y4aCTKU JIMXEHU3aLMM.

Fig. 5. The hand skin of the patient P. on follow-up visit: rare

papules, post-inflammatory areas of hypopigmentation, mild
lichenification.

OBCYXEHUE

ACUT sBnsetca enMHCTBEHHBIM NATOreHETUYECKUM METO-
[0oM neyenus IgE onocpenoBaHHbIX 3aboneBaHuii — annep-
TMYECKOTO PUHUTA M BPOHXMANBbHON acTMbl, IPHEKTUBHOCTb
KOTOpO [j0Ka3aHa BO MHOTMX MCCNEe0BaHUAX B MUpPOBOWA
npaktuke. 06s3aTenbHBIM ycnoBueM HasHadeHus ACUT aB-
nseTcs NpaBWbHBIN 0THOP BOMBHBIX C MOATBEPMKAEHHBIM
[VMarHo3oM annepruyeckoro 3aboneBaHus, 00ycnoBneHHOro
CEHCMBUNM3aLMeEN K MPUYMHHO-3HAYUMBIM annepreHaM. OnbIT
nposenenus ACUT y bonbHbix AT/l noka HegocTaToueH, BMecTe
C TeM [JOCTYrHble NMTepaTypHble AaHHble CBULETENbCTBYHOT
0 BbICOKOI 3 deKTUBHOCTY 1 Be3onacHOCTH 3Toro MeToAa Te-
panuu y BonbHbix AT[l, ceHCUBUNM3MPOBaHHBIX K annepreHam
KeLLei JOMaLLUHEeN Mbln U NbIbLEBLIM annepreHam [2, 3,
24, 28-31]. B GonblUMHCTBE CNy4aeB MpW pecnupaTopHoi
anneprum Lns onpefeneHus NpUYMHHO-3HAYMMOro annep-
reHa OblBaeT [OCTAaTOMHO AaHHbIX aHaMHe3a W NpoBefeHMs
TPaAMLMOHHOTO anieproforMyeckoro obcnefosaxms in vivo
[14, 34]. NMpw At[] He Bcerna ynaeTcs NpoBECTU KOXHOE TeCTU-
pOBaHMe BBULY XPOHMYECKOrO BOCMANIEHUs KOXHBIX MOKPOBOB
U NOCTOSHHOMW NOTPEBHOCTH B NPUMEHEHUM aHTUTUCTAMUHHBIX
CPefcTB, N03TOMyY y Takux BombHbIX NpoBeAeHMe nabopartop-
HOW anneproaMarHoCTMKM UMeeT NepBOCTENEHHOE 3HAaYEeHMe.

MpencTaeneHHble HaMK KITMHUYECKWE CIydan AEeMOHCTPHU-
pytOT TAXENOe TeyeHue AT[] B coueTaHWUW C annepruyeckum
PUHUTOM U BPOHXMAMbHOW acTMOIA C MOMMBANEHTHON CEHCU-
Bunusaumeii y B3pocion NaLMeHTKY Uy CeHCUBUNN3NpoBaH-
HOrO K BbITOBBIM, MbINbLEBLIM, TPUOKOBLIM U 3NMAEPMAsbHBIM
annepreHaM pebEHKa C TAKENbIM TeyeHneM At[l, nuiieBoi
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anneprum n bpoHxuanbHoi acTMbl. CTaHaapTHas HapyHas
Tepanus ¢ NpUMEHeHWEM 3MosleHToB, Tonudyeckux [KC, Tonu-
YeCKMX MHrMBUTOPOB KamnbLMHEBPUHA OKa3anacb HefocTaToy-
Ho 3ddeKTMBHOI cTpaTermen: npuMeHeHne cucteMHblx TKC
W UMKNOCTNOpWHA B [103aX, KOTOpble OblaM Bbl [OCTATOYHbI
ANSl KOHTPONIA Hag, 3aboneBaHueM, NPUBOAMIO K PasBUTMIO
HeXenaTenbHbIX N0D0oYHbIX ABNEHWN. B cooTBeTCTBUM C CO-
BPEMEHHBIMY PEKOMEHJALMAMU CNeLyIoLen CTYNeHbio Te-
panuu 1 3TUX NaLMEHTOB MOXKET ObITb Ha3Ha4YEeHMe reHHO-
WHXKEeHepHOro bronormyecKoro npenapara aynuiymaba u/wnm
MHIMOUTOPOB sIHYC-KMHa3 [35]. BeposiTHee Bcero, TapreTHas
Tepanus 3TUMM npenapatamu no3sonuna bl 3dhdeKTMBHO
KOHTpONMpOBaTb CUMNTOMbI 3ab0N1eBaHNA NMpu YCoBUW No-
CTOSHHOTO PeXuMa MCMoNb30BaHWsA B TEUEHWE LJIUTENbHOTO
BpeMeHu. OfHaKO, YUUTbIBAS Hannuue KIMHUYECKU 3HaAUU-
Mon IgE-ceHcnbunmsaumm y npeacTaBneHHbIX HaMU DONBHBIX,
ACWUT npuumnHHO-3HaYMMbIMW aniepreHamu sBunack Tepanu-
e Bblbopa M NO3BONMNA JOCTUYL HEMELWUKAMEHTO3HOM pe-
MUCCUM He ToNbKO AT/], HO 1 COMYTCTBYHOLLIMX PECTIMPATOPHBIX
annepruyecknx 3abonesaHuil.

OnybnukoBaHHble uccnegoBaHus no usyyenuto ACUT
npu At[l cBupeTenbcTByloT 06 adpderTMBHOCTU M be3omac-
HOCTM 3TOro Metofa Tepanuu [28-31], ogHAKO KONMYeCTBO
KayeCTBEHHbIX ABOWHbIX CMEnblX paHAOMU3MPOBAHHBIX WC-
ClefoBaHUii He0CTaTOMHO [J11 OKOHYaTeNlbHbIX BbIBOAOB.
MpencTaBneHHble HaMU Clly4yau JEMOHCTPUPYIOT LEHHOCTb
KOMMOHEHTHOW anneprogmarHocTvku y bonbHbix At[l, oco-
BEHHO CpemHEeTAXENOro U TAMENOrO TEYEHMs, B cCOYeTa-
HWAW C annepruyeckuM PUHUTOM W OPOHXMaNbHOW acTMoiA
B ONpefeNieHny MPUUNHHO-3HAYNMBIX anepreHoB W HasHa-
ueHus ACWUT, kotopas nokasana BbICOKYW 3deKTUBHOCTb
1 6e30nacHoCTb.

3AKJIKYEHUE

At[l — XpoHuyecKoe 3aboneBaHue, OKa3sblBaloLlee He-
raTMBHOE BAIMSHWE Ha NaLMEHTOB U YIEHOB UX CEMEN C POXK-
AeHus. B page cnyyaes AT/l accoummpoBaH € NoAMBaneHTHON
ceHcubunusaumeidt U ApyruMu annepruyeckumm 3abonesa-
HuaMYK; fetn ¢ AT[l HaxonaTca B rpynne pucKa no passuUTMIo
nuLLeBor aHadmnakcun. 310 06CTOATENbCTBO, HECOMHEHHO,
060CHOBbIBAET LieNeco0bpa3HOCTb NPOBEAEHNUSI KOMMOHEHT-
HOW anneproanarHocTuky npu AT/l n AeMoHCTPUPYET eé Bax-
Hyl0 ponb B pa3paboTke MepcoHMGUUMPOBAHHOMO Moaxoaa
K BELEHMIO TaKMX HONBHBIX.

MpeAcTaBneHHbIe KIMHUYECKME CRyYan LeMOHCTPUPYHT
3HAYMMOCTb KOMMOHEHTHOW aniepProAnarHoCcTUKK Y 60MbHbIX
At[l npn HasHayeHun ACUT. KomnoHeHTHas MoneKynspHas
anneprognarHocTMKa, NMpoBeAEHHAs [aHHbIM MauWeHTaM,
no3sonuna paspabortatb NEPCOHUPUUMPOBAHHBIA NoAXon,
K Ha3HauyeHuio ACUT annepreHamu Knewen goMaluHei nbinu
B 060MX Cnyyasx W, B YaCTHOCTH, MblAbLEBLIMA ansepreHamu
Yy B3POC/IOM NaLMEHTKM, @ pebeHKY — nopobpatb cneuudm-
YeCKyH 3MMMUHaLMOHHYI0 aveTy. KpoMe Toro, KOMMeKe Mep
B nepuog nposeaexns ACUT, @ UMEHHO ANMTENbHBIA KOHTPOSTb
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3a coCcTosHMEM BOMbHBIX, MPaBUNbHbINA YXOF 3@ KOXeW, no-
pobpaHHas paumMoHarbHas HapyKHas Tepanus, BbINOHeHWe
3NIMMUHALIMOHHbIX MEpOMPUATHIA, NO3BONIAIOT TLLATENbHO KOH-
TPONMPOBaThL MpoLecc NeyeHus, obecneynBaTb CBOEBPEMEH-
HbIA KOHTPO/b Haf, CMMMTOMaMK 3abo/eBaHns, YTo B KOMI-
NeKce NPUBOANT K CTabMIbHOMY NONOXKUTENBHOMY 3P GEKTY.

AOMOHUTE/IbHAA UHOOPMALUA

WUcTouHnk cuHaHcupoBaHUs. ABTopbl 3asBASIOT 06 OTCYTCTBUMM
BHeLLIHero GHaHCMpoBaHUS NpY NPOBEAEHUN NOMCKOBO-aHaNUTU-
YecKom paboTbl M NMOAFOTOBKE PYKOMMUCU.

KoHdnuKT uHTEpecoB. ABTOpbI [EKNapypyIOT OTCYTCTBME SBHBIX
1 NOTEeHUMaNbHBIX KOHMKTOB MHTEPECOB, CBA3aHHBIX C MybnnKka-
LMEeN HaCTOALLIEN CTaTbW.

Bknap aBTopoB. Bce aBTOpbl MOATBEPAAOT COOTBETCTBME CBO-
ero aBTOPCTBa MexayHapogHbiM Kputepusm ICMJE (Bce aBTopsl
BHECNM CYLLECTBEHHbIA BKNaA B pa3paboTKy KOHLEenuuu, npo-
BE/lEHME MOMCKOBO-aHANMTUYECKON PabaThbl U MOATOTOBKY CTaTby,
npoYn M 0f0bpunn duHanbHyl Bepcvio neped nybnukalmen).
HavbonbLumin BKNa, pacnpefenéH cnenytowum obpasom: 0.10 Enmn-
CI0TVHa — aKTyanbHOCTb MpobneMsl, cbop v aHanmM3 nuTepatyp-
HbIX MCTOYHMKOB, HanMcaHWe TeKCTa CTaTbM, pa3paboTKa TaKTUKM
BeneHus natenTos; E.C. PeneHko — aKTyanbHOCTb MPoBEMbI,
cbop 1 aHanu3 NnTepaTypHbIX MCTOYHUKOB, NOATOTOBKA, HanucaHue
1 peflaKTMPOBaHMWe TeKCTa CTaTbK, pa3paboTka TaKTKM BeLeHMs Na-
umenTos; E.B. CmonbHmKoB, 0.B. LLTbipbyn — BeaeHue NaumeHTos,
MpoBefieHMe KOMMOHEHTHON MONEKYNAPHOM ANArHOCTUKK, aHanmua
nonyyeHHbIX pesynbTatos; A.O. JIUTOBKVMHa — BefieHvie MaLMeHTOB,
MpoBeAEeHMEe KOMMOHEHTHOW MONEKYNAPHOM AMarHOCTUKM.
WHdopMupoBaHHoe cornacue Ha ny6nukaumio. MauneHTsl v Ux
3aKOHHbIe NpefCTaBUTeNM [0OPOBOMBLHO NoanMcany Gopmy MHdop-
MVPOBAHHOIO COMMacKs Ha NybAMKaLMI0 NePCOHANbHON MeaMLMH-
CKOWM MHbOpMaLMKM B 0be3nnyeHHoin hopMe B Poccuitckom annep-
roMIor1YECKOM JKypHane.
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