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AKTYaJILHICTH MIP0o0JIeMHU

Aroniynuii nepmatut (AJl) — XpOHIYHE pElMIMBYIOUE 3analibHE 3aXBOPIOBaHHS
mkipu. 3a octaHHi 30 pokiB momupeHicTh AJl y HTpOMHCIOBO PO3BHHEHUX KpaiHax
30imbIMIack BTpuui [Bonocosens O, 2021, Chovatiya, R, 2023, Bratu D, 2023] i B nanuii
gac Bpaxkae 10 30 % miteit 1 10 % mopociux. He3paxkaroun Ha mommpeHictb A/l Ta #oro
BILJIUB Ha OXOPOHY 3/I0pOB’s1, maTorene3 A/l 3aJidiaeThcss Majao BUBYCHUM.

[IkipHa ceHcuOLTI3aIliS alepreHaMu € OJHUM 3 HaWBAKIIMBIMIUX IMOYATKOBUX
eramB y natoreHesi AJl [Marini, A, 2023, Angelova-Fischer |, 2014]. TlomkomkeHui
emiiepManbHUid Oap’ep, y MOE€THAHHI 13 CBepOEKEeM Ta PO3UyXyBaHHSIM IPHU ATOMIUHIM
€K3eMi, T03BOJISIE MPOHUKHYTH IIUIMM Ta PO3APOOJICHUM KIITHHAM, [0 AKTHBYIOTh
BPO/UKCHUM IMYHITET Ta CEHCHOUT3YIOTh aJanTallifHUNA IMYHITET Yy IMX HAaIli€HTiB
[Osinka, K, 2018]. Koncrutyiitai reaetnyHi aedektu y ¢hopMyBaHHI mKipHOTO Oap’epy
MOXYTh TOCHUJIIOBATUCSA JII€I0 TMAaTOreHIB ab00 KOMEHCAJIIbHUX OpraHi3MiB, TaKuUX SK
Staphylococcus aureus (S. aureus) abo apixkmki Malassezia [Gaitanis, G, 2012]. Byio
nokasaso, 1mo y 30-80 % nopocnux mariieHTiB 1y 5-27 % niteit 3 AJl crioctepiraetbcs
cencuOimizamis 10 Malassezia [Johansson, C, 2003]. [ToTpeOye BUBYECHHS MUTAHHS [[0JI0
MeXaHI13MiB PO3BUTKY Ta 3HAYEHHs ceHcuOLm3alii 1o Malassezia y miteit, xBopux Ha A/Jl.

Pons peunentopa /Jekmuwny-1, nextuHoBoro penentopa C-Tuiy, B PO3BUTKY
ceHcuOUTI3amii 1o kmmiB gomamuboro muiy (KIII) ta rpubiB 6araro BuBuYaiach 1 Oyina
npojaeMoHCTpoBaHa B jgociimkeHHsx [Overton NL, 2017, Joo H, 2018]. B mocnimkeHH1
Gour N [Gour N, 2018] mnpomneMOHCTpOBaHO MOPYLIEHHS 3aXMCHOI peakiii,
ornocepeaKoBaHoi /Jlekmunom-1, TOB’s13aHe 3 T€HETUYHUM BapiaHTOM y TeHl /lexkmuny-1,
acolliiioBaHe 3 MoripuieHow (yHKIIi€o jereHb. IMoBipHO, oniMopdi3mu B reui Jexkmun-1
MOXXYTh BIJITpaBaTH pPOJIb B MOPYLIEHOMY pO3MI3HABAaHHI AHTUTEHIB Ta PO3BUTKY
ceHcuOLII3allli, 1 iX poJib HEOOX1THO AOCIIIUTH.

JlinonpoTteinu S. aureus ciayath JiranaoM s Ton-nogionux peuentopiB (TLR)
TLR2 Ta inaykyroTs 3ananenss [Iwamoto K, 2019]. [eski aBTopu npumyckaioTh, 1o TLR
€ TIoCepeTHUKaMH B3aeMOII1 Mk KiliTuHaMu Malassezia abo X iIMyHOT€HHUMH O1JTKaMH Ta
KIiThHaMu JroAuHU. byno Bussineno, mo TLR2, 30kpema, MOXyTh po3Mi3HaBaTU
KOMIIOHEHTH ApixmKiB Malassezia [Baker BS, 2006]. Iani Salpietro C [Salpietro C, 2011]
TOBOPSTH MO Te, 1o anenb reHa TLR2 — 16934 moxe OyTu reHeTHdHUM (HaKTOpOM
cupuitHsTinBocti g0 AJl. Tlotpebye momganbIioro JOCHIIKEHHS POJib JAHOTO
noiimMopdizMy B MOPYIICHHI IMYHHOI BIAMOBIAI JO S. aureus sIK BaXXJIWBOI JIAHKU
narorenesy AJl.

VY nonepenHix JOCHIKEHHAX MOKa3aHa e()eKTUBHICTh MPOTUTPUOKOBOI TEparii Ipu
indexisx, Bukaukanux Malassezia [Galvis-Marin JC, 2016, Park M, 2021, Tao R, 2022],
Ta aHTHOAKTepiabHOI Tepamii mpu ypakeHHI mkipu S. aureus [Gough 2022, Hwang J,
2021]. Takox mokazHa edekruBHicTh ACIT Tepamii npemaparamu KJIIT y xBopux Ha
oponxiansHy actMy (BA) [Novak N, 2021]. Ane 6pakye nociimkeHb mo10 ¢(heKTUBHOCTI
Takoi JO0JATKOBOI Tepamii Ta BIUIMBY Ha TOKpAIIEHHS SKOCTI XUTTS y mited 3 AJll, 3
OI[IHKOI0 BIUTMBY MOJIMOP(}I3MIB TEHIB pELENnTOpiB pPO3Mi3HABAaHHS TMATEpPHIB Ha
edeKTUBHICTh JaHOi Teparii. HeBupimeHicTh BUCBITICHUX BUIIEC MUTAHb MOCTYTyBaja s
MTOCTAaHOBKH 3aBJ/IaHb, BU3HAYCHHS JU3alHY JTOCTIKEHHS Ta HOTO TTPOBEICHHSI.
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3B’5130K po00TH 3 HAYKOBUMHU NPOrpaMamMu, IJIAHAMHU, TEMAMH

Huceprarniitna po6ota € ¢dparMeHTOM IUJIaHOBOI HAyKOBO-JOCTIAHOI poOOTH
kadenpu nemiatpii Ne2 HamionansHoro meandnoro yHisepcutety iMeHi O.0. boroMonbIis
«OnTumizaiisi JIarHOCTUKM Ta JIKyBaHHS aJepriyHUX 3axBOpPIOBaHb Yy [ITed 3
koMopOigHuMU ctanamm» (Ne 0116U002414), «JliarHocTUKa Ta JIIKyBaHHS aJepriuHUX
3axBoproBanb y Aitei» (Ne 0123U101121).

Meta pociaigkeHHst

[TigBumienHs epeKTUBHOCTI JIKyBaHHS Ta TMOKpAIICHHS KJIIHIYHOTO Mepediry y
aiteit 3 AJl 3 ypaxyBanHsam noaimop¢i3miB B reni Jlektun-1 ta TLR2 y 3anmexHOCTI Big
npodiTo ceHcnOTizarii.

3aBIaHHA T0CTiIKEHHS:

1. BuBunTn kiiHigHI ocoOmmBocTi iepediry AJl y aiteit.

2. BuBuntu HasBHICTH ceHcuOLmzamii g0 anepreHiB KJII, aneprenis rpu0is
Malassezia Ta xap4oBux ajepreHiB y aiteit 3 A/Jl.

3. BuBunTH KOJIOHI3alil0 HmIKipu S. aureus Ta Bujgamu Malassezia 3a J0MOMOTOIO
[JIP y miteii 3 A/I.

4. Buuutu nonimopdizm B reni Jexktun-1 y giteit, xsopux Ha AJ] 1 ioro BIMB Ha
nepedir 3aXBoproBaHHs, Npod b ceHcuOLTI3alli Ta eeKTUBHICTD JiKyBaHHS AJl.

5. BuBuutu nonimopdism B redi TLR2 y miteit, xBopux Ha AJl 1 floro BIUIMB Ha
nepeOir 3aXBOPIOBaHHS, MPOod1JIb cCeHCHOUTI3aIll1 Ta e(heKTUBHICTD JiKyBaHHSA AJl.

6. Po3poOuTtn Ta BIPOBaJAUTH AJTOPUTM IHJIMBIAYyaIbHOI MAaTOT€HETUYHOI Teparii
nauieHTiB 3 AJl B 3anmexHoCTI Bij BapiaHTiB moniMopdizmiB B reHax [exkrun-1 ta TLR2 Ta
HasiBHOTO MPOQLII0 CeHCUOTI3alii.

7. OWIHUTH SAKICTh JKUTTA HiTel, xBopux Ha AJl Ta BU3HAYUTH LUIAXU il
MOKpAIEHHS.

HaykoBa HOBM3HA OTPMMAaHUX pPe3yJIbTATIiB

Brnepiie gocnmikeHO MAaTOreHETHYHI MeXaHi3Mu po3BUTKY AJl y nited, mio
MOB’s13aH1 3 TEHETUYHUMH (PaKTOpaMu MOPYIICHHS pO3Mi3HABaHHS MATOTEHIB, (hakTopaMu
KoJIOHI3aIli Ta ceHcuOumizamii. Ha ocHOBI oTpuMaHuMX AaHUX 3IIHCHEHO TEOPETHUIHE
OOTpYHTYBaHHS Ta 3alpONOHOBAaHO HOBHMH MPAKTUYHUNA TIAXiA 0 YJIOCKOHAJICHHS
METO/IB 1arHOCTUKHU, (HOPMYyBaHHS TPYIN PU3HKY, BU3HAYCHHS MPEAUKTOPIB BaXKKOTO
dbenotunny AJl 1 pO3BUTKY CYMyTHBOI pECHIpaTOpHOi Mmarojorii Ta OOTpyHTYBaHHS
3acTocoBaHux cxeM tepanii AJl y nitei.

Bnepme Oyno BUBYEHO 3B’S30K HasgBHOCTI ceHcuOum3amii no Malassezia Ta
KJIIHIYHUMH TapaMeTpaMy 3aXBOPIOBaHHSA: BIKOM MaHidecralii, CTYNEHEM TSHKKOCTI,
HAsBHOCTI CYIyTHIX aJIepriuyHUX 3aXBOPIOBAaHb, JIOKAJII3AIlll «TOJOBA-IIUSD, BIKOM,
cTtaTTio. Bmepmie Oyno 1moka3zaHo, 1o ceHcuOuUmizamis g0 Malassezia yacrine
croctepiraiach y JiTed 3 paHHIM (PEHOTUIIOM, JOCTOBIPHO MOB’si3aHa 3 A/l Tumy «ronosa-
U 1 MOXKE CITYKUTH MapKepoM O1IbII BaXKKO1 (POPMHU 3aXBOPIOBAHHS.

Brnepiie Oyiio BuB4YeHO 3B’ 430K HassBHOCTI ceHcuOmizamii 7o KT 1 kmiHiyHIMET Ta
1a00paTOPHUMHU TTapaMeTpaMu 3aXBOPIOBAHHS: BIKOM MaHidecTallli, CTyleHeM TsHKKOCTI,
HAsIBHOCTI CYITyTHIX aJepridYHUX 3aXBOPIOBaHb, MOKa3HUKaMu 3araibHOro IgE, Bikowm,
crarTio. Brmepme Oyno mokaszano, mo ceHcuOum3aiis g0 KJIII oOGymoBmtoe Bakkuit
(eHOTUN 3axXBOPIOBAHHS, BUIIl TOKa3HWKW 3aranbHOoro IgE, Olnbury TpuBamicTh
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3aXBOPIOBAHHS 1 JJOCTOBIPHO YACTIIIE BUKJIMKAE CYIMYTHIO pecripaTopHy aneprito — BA ta
anepriunuii puHit (AP).

Bnepmie 6yno mocnimkeHno HasBHICTH 6 BuaiB Malassezia Ha mikipi metoaom [1JIP
Ta 3B’s30K 3 HasBHICTIO AJl, BikoM, cTtarTio. byna BusiBiIeHa pi3HULS cepell 3J0POBUX 1
niTel, xBopux Ha AJl, Ta 3aJle’)KHO BIJ CTaTi: BUABJICHO nepeBaxanHs Malassezia globosa
Haj Malassezia restricta cepen miteit 3 AJl, 30kpema cepejl XJIOMUUKIB, 10 00yMOBJICHO
PI3HOI0 aKTHUBHICTIO CAJIbHUX 3aJl03 1 BMICTOM JKHPHHX KHCJIOT B IKipi. Bmepine Oymo
JOCTI/PKEHO BIUTMB KOJIOHI3AIlll IIKIpHM S. aureus Ha OUIbIy TPHUBAIICTh Ta TSKUUN
nepedir 3aXBOPIOBAHHS.

Brnepmie nocnimkeno ponb nomimopdizmy reHa [lektuH-1 B po3BUTKY Ta mepediry
AJl y nmiteit. Buepme Oynmo mokazano, mo reHotun GG rs7309123 rena Jlexktun-1
BUSBIIIETBCS dacTimie y fiTeil, xBopux Ha AJl. Bmepme Oyno moka3aHo 3B’S30K
nomimMopdizmy 157309123 rena Jlektun-1 1 miaBumieHoro 3araisHoro IgE  Ta
cnenudiunoro IgE KJIIT.

Brnepie gocnimkero poib nonimopdizmy rena TLR2 y po3Butky Ta nepebdiry Al 'y
nited. Briepiie mpoieMOHCTPOBAHO, 110 HAABHICTH noiMopdizmy rs4696480 B reni TLR2
cpusie Outbll TspKKOMY (eHotury AJl, xapuoBiii ceHcuOimi3amii Ta HOCIHCTBY abo
iHdexuii S. aureus.

Bnepme Ha ocHOBI 0OaraToakTOpHOro JIHIMHOTO pEerpeciiiHoro aHami3y
nemMorpagiuyHux, 1a00paTOPHUX, TEHETUYHUX (PAKTOPIB BCTAHOBJIEHO, IO MPEAUKTOPAMHU
BAXKOTO nepediry A/l € HasBHICTh NaTOJIOIYHOI TOMO3UTOTH TosiMopdizmy rs7309123 B
rexi Jlexktun-1.

Po3pobsieno anroputm KomIiuiekcHoi Tepamii AJl 3 ypaXyBaHHSM HasBHOCTI
MATOJIOT1YHOTO TOMO3UTOTHOTO reHoTHiy mnoiaiMopdizmiB 1s7309123 B reni Jlextun-1 Tta
154696480 B reni TLR2 1 mpodimo ceHcubim3zanii. 3anponoHOBaHO, OOTPYHTOBAHO 1
JOBEACHO €(PEKTUBHICTh YOCKOHAJIIEHOI cxemu Tepamii A/l 3 101aBaHHSIM 10 CTaHAAPTHOI
CXeMH AaHTHUMIKOTUYHHMX, aHTHOAKTEplalbHUX TMpenapariB Ta ajiepre’HcnernudiaHoi
IMyHOTeparii.

IIpakTUyHe 3HAYEHHSI OTPUMAHUX Pe3yJIbTATIB

3anponoHOBaHI HOBI KpHUTepii IMIOAO0 TPynmu pu3uKy cepen mited 3 AJl momo
PO3BUTKY BaXKKOTO (PEHOTHUITY, XapuOBOi ajeprii Ta CymyTHBOI pecripaTopHoi aneprii. Le
JTI03BOJIUTH TTPOBECTH KOPEKITIIO JIIKYBAaHHA B JaH1M TPyl XBOPHUX 3 METOIO MOMEPEIKSHHS
MOJAJBIIOTO TIPOTPECYBaHHS 3aXBOPIOBAHHA. 3alpOTNOHOBAHO [iTE 3 PaHHBOIO
MaHidecTailiero, OOTSHKEHUM alieproJIOTIYHUM OaThKIBCBKMM aHAMHE30M BIJTHECTH [0
IPYIU PU3HKY IOJ0 BaXKKOTO 1 IMEPCHCTEHTHOTO 3aXBOPIOBAHHS, PO3BUTKY Xap4yoOBOI
aJieprii Ta CymyTHbBOI pecipaTopHOI NaTOJIOTIi.

3anpornoHOBaHO AJITOPUTM J1arHOCTUKU AJl, 1m0 6a3yeTbcsi Ha OIIHIN HAsBHOCTI
reHeTUYHUX (HaKTOPIB PU3HKY 1 00TKYI0UMX (akTopiB KojoHi3alli Malassezia, S. aureus,
Ta ceHcwOLmizamii g0 xapyoBux anepreniB, Malassezia i KJ/II. Ha ocHOBi 1poro
3ampONOHOBAHO BUAUIATH TPYMIH XBOPUX JJIS TIOAIBINOI KOPEKITli Tepartii 3 ypaxyBaHHAM
naHux (hakTopiB. 3 METOIO MiJBUINECHHS e(eKTUBHOCTI Tepamii AJl pekoMeHI0BaHO Mpu
BUSIBJICHHI CEHCHOLTI3AIli A0 APKIKIB poay Malassezia 3acTocyBaHHS MTPOTUTPUOKOBUX
3ac001B KETOKOHA30Jy 2 % KpeMy Ta MipuUTIOHY IIUHKY; Y XBOPUX 3 KOJIOHI3AIIEI0 MIKIpU
S. aureus peKOMEHJIOBAaHO 3aCTOCYBaHHS aHTHMOAKTEpiambHOI Teparii — Mymnipouuny 2 %
KpeMy abo TupoTpuiniuHy remo. OOrpyHTOBAaHO Ta PEKOMEHIOBAHO JO 3aCTOCYBaHHS B
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KOMIUIeKC JikyBaHHs AJ[ y mitet 3 cencuOunmizamiero no KJ/II ameprencnenndiunoi
IMyHOTeparnii 3 eKCTpaKTOM IHWJIOBOTO Kiima. Takuii MynbTH(AKTOpiadbHUN BILIUB
J03BOJIUTH MOKpAIIUTH €(EeKTUBHICTh CTAHAAPTHOI Teparii, MONepeIUTH MPOrpecyBaHHs
AJl 1 po3Butok BA Tta AP y niteit.

3a3HayeHu airoput™M 3a0e3MeunuTh MepcoHipIKOBAHUN MiAXiJ A0 Teparii 3
ypaxyBaHHSM 1HAUBIAYadbHOTO (DEHOTUIY 3aXBOPIOBAHHSA JIUTUHHU, BUJIUICHHS TPYI
XBOPUX Y 3aJIEKHOCTI BiJ HAasSBHUX T'€HETMYHUX MapKepiB MOIiMOpQi3MiB TEHIB
perienTopiB posmizHaBaHHsA natepHiB rs7309123 B reni Jlextun-1 Ta 154696480 B reHi
TLR2, saKi, K TOBEAEHO, OTPUMYIOTH HAWOUIBIIY KOPWUCTH BiJl OAATKOBHUX METOMIB
JKyBaHHS.

BrnpoBa:keHHs pe3yJIbTATIB J0CTITKEHHS B IPAKTHKY

Pesynpratu  gochipkeHHS BOpPOBapkeHI B mpaktuky poborm KHIT  «l
TeputopiasibHOro MeauuHoro o0’ egHanHs M. JIbBoBa», BII «JlikapHs cBsitoro Mukomnas»,
KHII «YepHniBerpkoi obacHoi AuTsA4oi KiaiHIuHOI jJikapHi», KII IlonraBckkoi oGiacHOl
muTsdoi kiaiHiyHOI JikapHi iMmeHi M.B. CkmidocoBebkoro I[lonraBcekoi oOmacHoi paswy,
KHII «3anopi3pkoi 001acHOT KIIHIYHOI AUTIYOIL JIKapHI» 3amopi3bkoi 00JIaCHOI pajny,
KHIT «O6nacHoi 1UTA4901 KIHIYHOT JIIKapH1» XapKiBChKOi 00JIaCHOT pajin.

HaykoBi po3poOku Ta pe3yibTaTd AHMcCepTalii BHUKOPUCTOBYIOTHCS B Yy4OOBOMY
mporect kadeapu mnemiatpii No2 HarioHanbHOr0O MEIMYHOTO YHIBEPCHUTETY IMEHI
0.0. boromonsis, kadenpu mnemiatpii Ne2 JIbBIBCHKOTO HAIIOHAJIBHOTO MEIMYHOTO
yHiBepcuTeTy imeH1 Jlanwna [Manmuubkoro, xkadenpu nemiaTpii Ta JUTAYUX 1HPEKIIHHUX
XBOp0O BYKOBHHCBKOTO J1€pKaBHOT'O MEIMYHOTO YHIBEPCUTETY, Kadeapu rocmiTalbHOi
neaiaTpii 3anopi3bKoro Jep:KaBHOTO MEAUYHOIO YHIBEpCUTETYy, Kadenpu mnemiaTpii Ne2
[TonTaBChbKOTO JIEp’KAaBHOTO MEIMYHOrO YHiBepcutery, Kadenpu mnemiatpii Nel Ta
MEIUYHOI TeHETHKH JIHIMPOBCHKOTO IEpKaBHOTO MEIWYHOTO YHIBEPCHUTETY, Kadeapw
neniarpii Nel ta HeoHaTosorii XapKiBChKOT0 HAI[IOHATBHOTO MEIUYHOTO YHIBEPCUTETY.

Oco0ucTuii BHECOK 3100yBaya

HucepraiiiiiHa po06oTa € CaMOCTIMHMUM 3aBEpPIIEHUM HAYKOBHM JOCIIHKCHHSIM.
ABTOpPOM TIpPOAHANI30BaHO CHEIlabHY JHTEpaTypy 3 OOpaHOi TeMH, TMPOBEIACHO
EKCIIEpTHUN aHalll3 MpOOJEeMHU, BU3HAYEHO OO €KT OCHIIKEHHA. ABTOPOM CaMOCTIHHO
MIPOBEICHO BIIOIp XBOpUX Ta CPOPMOBAHO T'PYIH, 3IHNCHEHO KIIIHIYHE CIIOCTEPEKECHHS,
BUKOHAHO MEPBUHHY OOPOOKY pe3ysIbTaTiB KITHIYHUX, TJA0OPATOPHUX, IHCTPYMEHTAIBHUX
METOJ[IB, OCOOMCTO TPOBEICHO JIKYBaHHA BCIX XBOpUX JITed 3 MOJAIBIIUM
JIOBTOCTPOKOBUM  CITOCTEPEIKEHHSAM. J[McepTaHTOM CHCTEMaTH30BaHO 1 y3arajabHEHO
oJIeprKaHi pe3yJIbTaTH JOCHIKCHHS, TPOBEJCHO CTAaTUCTUYHMUM aHasi3, Ha MIJCTaBl 4Oro
Oyl MArOTOBJEHI 10 APYKY HAYKOBI Mpaili, HamucaHi Ta o¢gOpMIJIEHI BCl PO3AUIH
aucepraiii, c(QopMylibOBaHI BHCHOBKHM, pO3pOOJIEHI TNPaKTU4YHI peKoMmeHpamii. VY
HayKOBUX poOOTax 3a TEMOIO JIUCepTallii, OMmyOJIIKOBAaHUX y CITIBABTOPCTBI, peaji3oBaHi
HayKoBI 171ei 3/100yBaua, Hemae KOHQJIIKTY IHTEpPECiB, HE BHUKOPUCTaHI MaTepiaid Ta
BHCHOBKHM 3aXHUIIEHOI KaHIUAATCHKOI TUCepTarii.

Amnpo0auis pe3yJbTaTiB AucepTalil

OcHOBHI TTOJIOKEHHS AUCEPTAIlii TOMOBIJAIUCH Ha 3acifanHi kadeapu memiatpii No2
HMY imeni 0O.0. boromonsisg, HaykoBo-mipaktuuHiii oOHJIaH-KOHGEpEHIT 3
MDKHApPOJIHOIO yYacTi0 «MUKAUCIMIUTIHAPHI MAXOAM N0 JIarHOCTUKH Ta JIIKyBaHHS
muTsanx xBopo6» (M. Kui 22-23 kBitas 2021 p.), XVIII Bceeykpaincbkiii HayKoBO-
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MPaKTUYHINA KOH(EpEeHINi 3 MI>)XHAPOTHOI y4aCTO « AKTYyaJIbHI TUTAHHS BUIOT METUYHOT
(bapmarieBTHYHOT) OCBITU: BHUKJIMKHA CHOTOACHHS Ta TEPCHEKTHBH iX BHUPIIMICHHS
(M. Tepnomisb 20-21 tpaBHs 2021 poky), HaykoBiit kKoH(epeHIlii «KHiBChKI aneprooriyHi
nuai» (M. Kuis, 26-27.03.2021), European Academy of Allergy and Clinical Immunology
Congress 2021 digital (10-12 uepBus 2021 p, m. Kpakis, [Tonpma, onmaiin), XXIII
BceykpaiHchbKiii HayKOBO-TIPAKTUYHIA KOH(MEpEeHIll «AKTyalbHI NHUTaHHSA TeaiaTpii»
(CunenpuukoBchki untans) (M. Kuis, 15—17 Bepecust 2021 poky), | HaykoBo-nipakTHyHIi
KoH(epeHiii 3 MDKHApOAHOIO YYacTI0O «AKTyalbHI MYJIbTHAWCLUUIUIIHAPHI TMHUTAHHS
NEPUHATOJIOT1i, HEOHATONOTIl Ta mexiaTpii: KIiHIYHI 1 mpaBoBi acnektu (19-20 >xoBTHS
2021 p.), XV Konrpeci neniatpiB (M. Kuis, 12-13 xoBTHs 2021 p.), HAyKOBO-TIPaKTUYHIN
KoHbepenuii 3 MibxHaponHoio ywactio «IIIII1-2022: InTtepnamionansHa matgopma
iHTerparuBHoi nemiarpii» (M. Kuis, 3-4 6epe3ns 2022 p.), BNC PRM 2022 (M. Tapry,
Ectonis 9-11 wepBHs 2022 p., onnaitn), European Academy of Allergy and Clinical
Immunology Congress 2022 (m. Ilpara, Uecbka PecnyOumika, 1-3 yepBus 2022 p.), XXIV
BceeykpaiHchkiii HayKOBO-TIpaKTHUHIM KOHGEpeHIliT «AKTyaJdbHl MHUTAHHS TeAiaTpii»
(CunenbHukoBcbki untanus) (M. Kuis, 15-16 BepecHs 2022 poky), [V MixHapogHomy
neiaTpuuHoMy KoHrpeci «3m0poB’st qutunHu» (M. JIbBiB, 30 BepecHs — 1 xoBTHsa 2022
pOKy), HayKoBii koHbepeHIlii «KuiBcbki aneprosoriyni aHi» (M. KuiB, 21-22 koBTHs
2022 poky), BceykpaiHCbkili HAayKOBO-TIpaKTUYHIA KOH(EpeHIi «AKTyalbHI MUTaHHS
1Hpekuiiaux xBopoo y mitei» (M. Kui, 30 Gepe3ns 2023 p.), HaykoBiid KOH(pEpeHIIT
«KwuiBcbki aneprosoriuni AHi» (7-8 kBiTHS 2023 p.), HAYKOBO-IIpaKTUYHINA KOH(pepeHuli
«InTepHarionanpHa muatdopMa iHTErpatuBHOI meniatpii-2023», mpucBsueHoi mam’siTi
akagemika B.I'. Maiinannuka (M. KuiB, 19-20.04.2023), HayKOBO-IpaKTHUYHIN
KOH(EepeHIli 3 MIKXHAPOJHOK YYacTi0O «AKTyajdbHI TUTAaHHS Ta MPAKTUYHI AaCHEKTH
JUTSYO1 MyJIEMOHOJIOTIT Ta ajeproforii: cTaHAapTH MeAudHOoi gormomoru» (M. Kuis, 27-28
kBiTHS 2023 p.) European Academy of Allergy and Clinical Immunology Congress 2023
(onnaiin, 9-11 yepBua 2023 p.).

Iyo6aikamii

3a marepianamu guceprailii onmyOJikoBaHO 24 HayKOBUX Mpalll, 3 HUX 12 crarei
1HJIEKCOBAaHMX Y HayKOMEeTpHu4Hiil 6a31 Scopus (6 crareii — Q4, 6 crareir — Q0), 11 crareit
y HayKOBUX (axoBHUX KypHanax, pekomeHaoBannx MOH VYkpainu, 1 cTaTTs y BUIaHHSX,
1HJIEKCOBAHUX Yy MIXKHAPOJIHUX HAyKOMETPUUHUX Oa3ax.

Crpykrypa Ta o0csar auceprauii

Jluceprallisi CKJIaJAa€ThCs 3 aHOTALIM YKPAaiHCHKOIO Ta aHTJIIMCHKOK MOBAaMU, 3MICTY,
Nepesliky YMOBHUX CKOpPOYEHb, BCTYIy, OIISIAY JIITEpaTypu, Marepialy Ta METOIIB
JTOCIIKEHHS, 5-TU PO3/1JIiB BIIACHUX JOCIIIP)KEHb, aHAJI3y Ta y3arajJbHEHHS pe3yJIbTaTiB
JOCIIIJIKEHHS, BUCHOBKIB, NMPAKTUYHUX pekoMmeHpaaliil. [lepepaxoBani po3aiim 3aliMaroTh
301 cropiHKy. IHII CTOpIHKK — CMMCOK JiTeparypu (29 BiTum3HsSHUX Ta 463 1HO3EeMHHX
mxepena). Juceprarist mictuth 53 Tabnuil ta 142 pucyHKH.

OcHoBHuii 3MicT podoTH
Marepiaju Ta MeTOAU A0CTiTKEHHSI

JIns MOCATHEHHS TOCTaBJIEHOI METH 1 BHPINICHHS 3aBJaHb JOCIIIKEHHS HaMHU
oOcTexxeHo Ta mpojikoBaHo 116 mitelt BikoM Bin 3 wmicsauiB Ao 18 pokis 3 AJl. I'pymy
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KOHTpoJt0 ckjanu 103 310poBUX JUTHHM BIAMOBIAHOTO BiKy 0€3 OOTSIKEHOTro
aJIeproJioTiuHoro aHamHe3y. JloCHPKeHHs MNpPOBOAWIMCH Ha OCHOBI ['elbCiHCHKOI
Jexnapanii BcecBiTHpoi Meanunoi Acomiarii 1 OpaBuj SKICHOI MEIMYHOI MPAKTHKH,
T0OpOBUIBHOT y4acTi, IHPOpMyBaHHS MAIIEHTIB MPO XapaKTeP JAOCITIHKEHHS.

Yci XBopi OCHOBHOI Tpymnu mnepeOyBaii Ha CTalllOHApHOMY JIiKyBaHHI a0o
3BEpPTAIUCh aMOYJIaTOPHO B ajeprojoriyHoMy BiiaeHHI KuiBCbKOI MICBKOI AUTSAYOT
kiHIgHOI JikapHi Ne2 mpotsirom 2020-2022 pp. OcHOBHY Tpymy cKiaiau 59 XJIOMYHKIB,
Memiana Biky 7 [4;10], Ta 57 giBuat, memiana Biky 5 [2,5;8]. Y rpymi koHTpoto Oymo 49
XJIOITYMKIB, MeiaHa BiKy 6 [5;8], Ta 52 miBunHku, meaiana Biky 7 [5;11]. BikoBuii cknan
OCHOBHOI Ta KOHTPOJIBHOI TPYNH CTATUCTUYHO JOCTOBIPHO HE BiApizHsBCS (p>0,05).

Hiarno3 A/l BepudikoBaHo 3rigHO 3 YHI(IKOBAaHUM KJIIHIYHUM MIPOTOKOJIOM MEPBUHHOI,
BTOPUHHOI (CIeIiai3oBaHoi), TPETUHHOI (BHCOKOCIIEIIaIi30BaHO1) MEIUYHOT JAOIIOMOTH
«Atoniynuit aepmatut» (YKIIMJI) (Hakaz MO3 Vkpainu Big 04.07.2016 Ne 670) Ta
3rifHo 3 3ampornoHoBaHuMu kputepisimu G.M. Hanifin, G. Rajka, siki Oynu momoBHeH1
bpuTaHChKOIO TPYMOIO CHEIIaNiCTIB Ta MpUUAHATI B 1994 p. sk MDKHApOJHI KIIHIYHI
pekomenaamii [Williams HC, 1994]. Crymias Baxkkocti AJl BuU3HAYaBCs 3a IIKAJIOIO
SCORAD. /[liarno3 BA BepudikoBaHO 3TiJIHO 3 MPOTOKOJIOM JIarHOCTUKU Ta JIKyBaHHS
BA y niteit (Hakaz MO3 VYkpainu Bin 23.12.21 Ne 2856) ta pexomeHaaiisiMu rio0aibHO1
ctpaterii jikyBanHs Ta npodinaktuku BA GINA (Global Initiative for Asthma, meperusiz
2022 poky). JliarHo3 AP BepudikoBaHO 3rigHO 3 MPOTOKOJIOM JIIarHOCTUKHU Ta JIIKyBaHHS
AP y piteit (YHipikoBaHUHN KIIIHIYHUI MPOTOKOJ NEPBUHHOI, BTOPUHHOI (CIIEL1aT130BaHO1)
Ta TPETUHHOI (BUCOKOCTIEI1aJ1130BaHO1) MEIUYHO1 JOTIOMOTH ajepriuHuil puHiT, 2017).

BxitoueHuM y TOCIHIIKEHHS AITSAM MPOBEICHO TaKli METOJM OOCTEXKEHHS: KIIIHIKO-
aHAMHECTUYHUH, B TOMY YHCII 3 BHUKOPHUCTAaHHSAM ONUTYBAJIBHUKIB 33 JUTSYAM
aepMaTtosioriyHuM iHjgekcoM skocTi kuTTs (CDLQI), nepmaroiorivHuM iHIEKCOM SKOCTI
KUTTS HemMoBIAT (IDQOL), cimMelHUM JOepMaTOJIOTIYHUM 1HJIEKCOM SIKOCT1 JKUTTS
(FDLQI), mabopartopHi (3araabHuii aHai3 KPOBi, 3arajibHUI aHai3 cedi, OaKTepiooriuHe
JTOCITIDKCHHS IIKIPY Ha HAasBHICTH S. aureus, IMyHOJIOTIYHEe TOCTIIKeHHS (3araJbHUN Ta
cnenudiunmii IgE mo anepreniB Malassezia ta K/II1, xapyoBux ajiepreHiB), BU3HAUCHHS
HasgBHOCTI monmiMophizmy 157309123 B reni Jexmuwn-1, 154696480 B reni TLR2,
inentudikarmis BuaiB Malassezia Ha mikipi 3a goromororo ITJIP, craructuyni Mmeroau.

Pisens cnemudiunoro IgE (sIgE) y cupoBartii kpoBi BHU3HA4YaBCS B JiBa €TaIlH:
koropti 3 333 miteit 3a nonomororo MynbtuiiekcHoro tecty ALEX 2 (Allergy Explorer
(ALEX®; MacroArray Diagnostics, Wien, Austria) [Heffler, E., 2018, Celakovska, J.,
2021]. Hami xoropti 3 51 nutunu Oyno BusHadeHo crnenmdiunuii IgE mo Malassezia
IMYHOXEMUTIOMIHECIICHTHUM MeTogoM Ha npwiaai ImmunoCAP 100 (Thermo Fisher
Scientific Inc., Phadia, [1IBeris) i3 3acTOCyBaHHSM BiJIIOBIIHUX PEArcHTIB.

3 MeTor BH3HAayYeHHS BUIIB Malassezia Ha WIKipl MPOBEJEHO T'€HOTHUITYBAHHS B
OCHOBHIM 1 KOHTpOJIbHIM Tpyni 3a pgomomorot IIJIP B peanpHOMy uaci. 3 MeTOIO
BU3HAYCHHS S. aureus Ha MIKIpl MPOBEAECHO OAKTEPIOJOTIYHUN MOCIB MUISIXOM B3STTS
3ImMKpsiOy 3  ypakeHOi AUITHKU. [aeHThdikamis KaTajga3omo3WTUBHHUX — KOJOHIM
BHUKOHYBaJach Ha OakTepionoriunomy anamzaropi Vitek2compact.

Jlnst Bu3Havennst noaiMopdizmiB 17309123 B reni Jexmun-1 ta rs4696480 B reni
TLR2 BukOHaHO TeHOTHITYBaHHS MOMIMOP(}I3MYy B OCHOBHIM 1 KOHTPOJBHIN Tpymi 3a
nomnomoroto [IJIP B peansHOMY yaci.
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3 MeTor OIliHKM e()EeKTHBHOCTI M0JaBaHHS JO CTaHIApPTHOI Teparii Ipenapary
niputiony nuHKy (I1L]) mamieHTiB BUMaAKOBUM YUMHOM OyJIO PO3AUICHO Ha JIBI TPYMH:
IpyIly, 1o oTpuMyBaiia JikyBaHHs kpemom 0,2 % [11] nHa ypakeH1 AUISTHKHA IIKIpH 2 pa3u
Ha JIeHb 3 TH)KHI Ta HEOOXIJHUMHU CUMIITOMAaTUYHUMM 3aco0aMM (OCHOBHaA Tpyria, n=31)
Ta KOHTPOJbHY Tpyny (n=31), 110 oTpuMyBaJa Jidiie CUMITOMATUYHY TEPAIilo.

3 MeTor BUBYEHHS €(PEKTUBHOCTI KEeTOKOHa30i1y 2 % kpemy B jikyBaHHi AJl y
JTEH K TOAATKOBOI Tepallii marieHTiB BUMTAIKOBIUM YHHOM OYJIO PO3/IIJICHO HA JIB1 TPYIIN:
rpymny, 10 OTpUMYyBaja JIKyBaHHS KETOKOHa30J0M KpemMoM 2 % Ha ypakeHl IUISTHKA
MIKipH 2 pa3d Ha JIeHb 3 THXKHI Ta HEOOX1THUMHU CUMITOMAaTHYHUMU 3aco0aMu (OCHOBHA
rpyna, n=28) 1 KOHTPOJbHY Tpymy (n=26), M0 OTpUMyBaja JHIIE CHUMITOMATHYHY
TEpaIio.

s omiHku eQeKTUBHOCTI JI0JIaBaHHS N0 CTaHAapTHOI Tepamii mpemapatry 2 %
KpEMYy MYIIPOIMHY Mall€HTIB BUIIAJKOBUM YMHOM OyJI0 PO3AUIEHO HA JBI TPYIU: IPYILY,
10 OTPUMYBaJia JIIKyBaHHS KpeMoM 2 % MyMipolMHy Ha ypakeH1 IUISHKH MIKIpU 2 paszu
Ha eHb 10 JHIB Ta HEOOX1THUMH CHUMIITOMAaTUYHUMU 3aco0amu (OCHOBHa rpyra, n=19) i
KOHTPOJIbHY Tpymy (n=18), 1110 oTprMyBaa Juille CAMOTOMAaTUYHY TEpaIilo.

3 MEeTOI0 OLIIHKU €(EKTUBHOCTI 3aCTOCYBaHHSI TUPOTPUIIMHY SIK JOJATKOBOI Tepartii
B JikyBaHHI AJ[ Oyno mpoBeneHO 7-I€HHE IOCHIDKEHHS 3 3aldydeHHsM 37 HiTei:
MAIl€EHTIB BUIMAJKOBUM YHHOM OYyJIO PO3/IJICHO Ha JIBI TPyNu — Tpymy, IO OTpUMyBaja
2 % TUPOTpPHUIMH y TeJl Ha ypakeHl JUISHKHU IIKipU 2 pa3u Ha JCHb Ta HEOOXITHUMHU
CUMIITOMaTUYHUMU 3aco0amu (OCHOBHA rpyma, n=18) 1 KoHTposbHY rpymy (n=19), mo
OTpUMYBaJIa JIUIIE CUMIITOMATHYHY TEpariro.

3 metoro ouiHkM edextuBHOCTI 3acTtocyBaHHs ACIT Ttepami ekcrpaktom K/IT sk
J0AaTKOBOI Tepamii B JikyBaHH1 A/l y aite#t 3 cencubinizamieto 1o K/IT 6yno npoBeneHo
24-micssune pociipkeHHs. 26 xBopux Ha AJl Oynmm BKIIOYEHI B JOCHIIKCHHS Ta
PaHIOMHMM LUISXOM PO3JAUIEHI Ha ABl Tpynu — 12 xBopux otpumyBano jgikyBaHHs CJIIT
MikcT-aniepreHamu  mooytoBumu  TOB  «Imynonor»  (YkpaiHa) 1 HEOOXiTHUMH
CUMITOMAaTUYHUMHM 3aco0amu, Ta 14 yBIMILIO A0 KOHTPOJBHOI IPyNH, LU0 OTPUMYBAIU
JMILIE€ CUMOITOMATUYHY TEepaIiio.

CratuctuuHy OOpoOKYy OTpMMAaHMX JaHUX MPOBOJMIM 32  JIOMIOMOI'OIO
craructiuuHoro makery IBM SPSS Statistics Base (Bepcist 22) Ta mnporpamHOro
3abe3neyeHHss EZR Bepcis 1.32 (rpadiunmii iHTepdeiic cepenonumia R (Bepcis 2.13.0).
JIst OI[IHKM KOPEJISLIHOrO 3B’SI3KYy MK IMOKa3HUKAMH BHUKOPUCTOBYBABCS KOE(DILIIEHT
kopessiii Ilipcona s 1aHux, po3MOAUT SIKMX HE BIIPI3HIETHCS Bl HOPMaJIbHOTO, abo
CriipMeHa JJis JaHUX, PO3TOALUT KUX BIAPI3HAETHCS Bl HOpManbHOTO (p). Jliist mepeBipku
pO3MOALTYy  4YacTOT TEHOTUIIB  3TJIHO  3aKOHy  posnoainy — Xapnai-BaiinGepra
BukopuctoByBain SNPAnalyzer. Acomuiamiro KOXXHOTO 3 MOdIMOP(]I3MIB 13 PUIUKOM
BMHHMKHEHHS AJ] NOCITiIKyBalM 3a JOIOMOIOK TECTY > Ta BU3HAYEHHSAM BiTHOIICHHS
manciB (BII). [dns ananizy MoxiauBuX (DakTopiB, MOB’sI3aHMX 13 TsDKKiCTIO AJl, Oyio
npoBeneHo OaratodakTtopHuil anami3. BukxopuctoByBaBcss ROC-anani3 i3 mo0ymoBOIO
xapaktepuctiuHoi kpuBoi (ROC-curve, receiver operator characteristic curve).
BiamiHHICT, B €(EKTHBHOCTI Tepamii MK JBOMa MIATpynaMu 10 1 MICHS JIKyBaHHS
BU3HAUalach 3a JIOMOMOIOI Kpurepito BinkokcoHa Ta BBaXkanacsi CTaTUCTUYHO
3Hauymo Ha piBHI p<0,05, BIIMB mapameTpiB Ha €(PEKTUBHICTH JIIKyBAaHHS BHU3HAYABCS
3a pornomororo BIII.



Pe3yabTaTn nociaigxeHHst
3 METOI0 OLIHKK MOIMUPEHOCTI XapyoBoi aneprii (XA), Ta BU3HAYEHHS acoliialii

XA Ta aHaMHECTHYHHMX 1 KIiHIYHUX TapameTrpiB AJl, Oymno obcrexeno 116 miteit 3 A/l
KinpkicTe miTed, mo mana xapdoBy CEHCHOUTi3amito Ta mposiBu XA, cknana 23 TUTUHA
(19,8 %) (puc. 1).

@—% 2, % %, %, %, @8, T % ’?9 9
%—? <9 %0%«0%0“%%; %’y -gfﬂ o e
0

Puc. 1. [TomupeHicTh ceHCHOLTI3aIlT 10 XapuOBUX aJepreHiB y aiTeid, xsopux Ha AJl (%).

XA OCTOBIpPHO YacTillle 3ycTpiyajiach y AITE€H 3 CEPEAHBbOTIKKUM Ta TSHKKUM AJl,
HDK y rpymi XxBopux 3 jerkum AJl (x*=7,555, p<0,05). V¥ rpyni aite#t 3 XA BigMiuaBcs
Outbll paHHIM ToYaTOK 3axBoptoBaHHa Ha AJ[ (p<0,05). [itu 3 aTOMIYHUMHU
3aXBOPIOBAHHSMU B aHaMHe3l Yy OaThKIB JOCTOBIPHO 4YacCTIIE MalM CYNyTHIO XA
(*>=12,831, p<0,05), wmoO CBIAYUTH MPO BAXKIUBICTH OOTSIKEHOIO aHaMHE3y SK
MIPOTHOCTUYHOI'O MApKEPy PO3BUTKY Xap4yOBOi CEHCUOLTI3alIli.

3 MeTOor0 MOPIBHSIHHS MOKAa3HUKIB ceHcubumi3aiii 10 Malassezia y aiteii 3 A/l Ta B
nonmyJisinii mitell 3 cykynHicTio A3, piBeHb crneuupiunux IgE no Malassezia spp.
BU3HAYAJIM y BeNUKii KoroptTi 3 333 miTedl 3a JOMOMOrOI0 MYJBTUILNIEKCHOTO TECTYy
ALEX 2, nani —y 51 nuTuHM OCHOBHOT TPYTIH.

Cepen miteit 3 artomiero cnerudiunuii IgE no Mala s 5 BusiBneno y 67 niteit
(20,1 %), no Mala s 6 —y 215 nireii (64,6 %), no Mala s 11 —y 77 aireii (23,1 %). Lli gani
TOBOPSITH MPO CYTTEBE MOIIMPEHHS ceHCHOiTi3amii 10 Malassezia y giTelt 3 aTomiyHUMHA
3aXBOPIOBaHHAMU. P031mo/IiT Ki1aciB ceHCHOUTI3aIli MPEeICTaBICHO Ha PUCYHKY 2.

150
100
50
. I — ml =
Mala s 5 Mala s 6 Mala s 11
ml =l 1l =V

Puc. 2. Po3noain kiaciB ceHcnOimi3ariii 10 MoJIeKyJsipHuX KomoHeHTiB Malassezia
cepen TTeH 3 aToli€ero.



Malas5

A. S B.* R B.

Puc. 3.Kopemsmis cnenudiuaoro IgE 1o MonekymsapHUX KOMIIOHEHTIB Ta BIKY: A.
s Mala s 5, b. mis Mala s 6, B. miig Malas 11.
[Tpumitka. * — p<0,05
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Puc. 4. Kopensamis cnenudiunoro IgE 1o MonekymsspHuX KOMIIOHEHTIB Ta
3arayibHOTO cupoBaTkoBoro IgE: A. nns Mala s 5, b. nns Mala s 6, B. st Mala s 11.
[Tpumitka. * — p<0,05
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Puc. 5. Kopemsaris cnemudiunoro IgE no monekynsipHUX KOMIIOHEHTIB: A. s
Mala s 5 ta Mala s 6, b. nina Malas 6 ta Malas 11, B. st Mala s 11 Ta Mala s 5.
[Tpumitka. * — p<0,05

PiBenb antutin g0 Mala s 5 Ta Mala s 6 KopentolTh 3 3araJibHUM CHUPOBATKOBUM
IgE (p=0,161 Ta p=0,112 BiANoOBiIHO), TAKOK BUSBIECHO 3BOPOTHIN KOPEJALINHUI 3B’ 430K
MK piBHeM crnenudiunoro IgE no Mala s 11 ta o Mala s 6 (p=-0,351), Ta Mala s 51
Mala s 6 (p=-0,490). Kopensmis cnemudiunoro IgE Ta Biky Oyna BusiBieHa s
MOJIEKYPSIHOTO KOMITOHeHTY Mala s 6 — ciaOkwuii 3B0poTHi# 3B 5130k (p=-0,126). He Oyio
BUSIBJICHO KOpEJAIii MK BikOM Ta 3arasibhuM IgE B cupoBartiii KpoBi, 10 CBITYUTH MPO
BIJICYTHICTb KOPEJIAIii MOKa3HUKIB ceHcuOimizalii 1o Malassezia Ta BiKy mpH JTOCTiHKEHHI
metogom ALEX2 (puc. 3-5).
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Cencubimizamis 10 Mala s 6 Oyna HaWOLIBII MOMIMPEHO cepen aiTed. HaliBuimi
3Ha4YeHHs noka3Huka SIQE cmocrepiramucsa qo Mala s 11 —y 23,9 % narientiB. Lle moxe
CBIIYUTH PO Te, 1110 010K Mala s 11 Mae HatOUIbIINKM aJiepreHHU MOTEHITal.

VY nmite#t, mo mManu ceHcuOTi3ario 10 Malassezia, Takox OyJi0 BUSIBJICHO CYMYTHIO
CEeHCHUOUTIZaIlI0 /10 IUIICHABH, TWJIKY, TBapWH, KIIIIIB JOMAIIHBLOTO MUY, IPOJIYKTIB
xapuyBaHHs Tomio. OTxe, L rpyna JIiTed Mae CyTTeBY mnosiceHcuOutizaiito. ['padiune
300pakeHHs CyHnyTHBOI CeHCcHOLm3amii y aiTel, ayTiauBux g0 Malassezia, npencraBieHe
Ha puc. 6.

14
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Puc. 6. IlommpeHHs cymyTHbOI ceHCHOUTi3amii y miTeld, CEeHCHOLUTI30BaHUX [0
Malassezia.

Ham IgE cupoBatku no Malassezia oriHiOBaiiM B OCHOBHIN rpymi y 51 auTuHu
MetogoM Immunocap (puc. 7). OTpumaHi maHi CBIIYaTh NPO JOCTATHBRO BHCOKY
MOIIMPEHICTh CeHCUOLTI3aIT 10 APIKIXKOBOTO rpuda y miteit 3 A/l

SO N B OO

I ximac II xmac III xmac 1V xiac

Puc. 7. Po3noain giTeit OCHOBHOT rpyInu B 3aJIe’KHOCTI BiJl KJIacy CEHCHOLTi3aIii 10
Malassezia.

Bumuii pisens IgE no Malassezia spp. 0yB mapkepom Ouibin Baxkkoi popmu AJl y
niter. Bik abo crtaTth maiieHTa He kopenoBaiu 3 IgE no Malassezia. Cencubinizaist 10
Malassezia JOCTOBIpHO dYacTillle crocTepirajgacs y aited 3 paHHiM ¢denotunom AJ|
(puc. 8). Mu BusiBiIIM 3HauHMI 3B 130K A/l Tumy «ronoBa-mms» 31 cnerudivaum IgE mo
Malassezia (BII=7,77, Al 1,95-30,95, p<0,05). Takum umHOM, CEHCHOLTI3aIlsA 0
Malassezia € 10CTaTHBO MOIIMPEHOIO CEPea JITeH, XBopux Ha AJl, 1 HaHO1ILIIT IMOBIPHO,
PO3BUBAETHCS BHACIHIJIOK MOPYIIEHOTO €miiepMallbHOro Oap’epy, Ta MNPU3BOAMUTH IO
MOTIPIIEHHS TAKKOCTI 3aXBOPIOBAHHSI.
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Puc. 8. Kopensauis Malassezia spp.-crerudiunoro IgE y miteit, xBopux AJl, Ta
nokazuuka SCORAD (A), Biky nouatky A/l (b), piBus 3aransHoro IgE (B), TpuBanocti
AL (D).

[Tpumitka. * — p<0,05

PiBenp cnemudiunoro IgE nmo KIII Buznawanu 101 XxBopomy, BKIIOUEHOMY B
nociipkenns. Cencu6imzaris go K/I1 Oyna Busieiena y 49 (48,5 %) miteid, y 52 (51,5 %)
xBopux Ha A/l pesynbrar OyB HeratuBHuid. [lith, wytnusi no KJII, manu nepeBaxHO
BaXKkuil ¢enotun 3axsoproBanHs (p<0,001), Bumi nokasuuku 3aramsHoro IgE (p<0,001)
Ta Outelly TpuBadicTh 3axBoptoBanHs (p=0,013) (puc. 9). Takox Oyino
POJIEMOHCTPOBAHO, MO0 B Tpymi mited, uyrauBux g0 K/II, goctoBipHo wacriie
3ycTpivanach pecripatopHa anepris — BA ta AP (BI11=7,237, 11 1,514-34,598) (puc. 10).
[le memMoHCTpYe, MO TpaHCEeMmiAepMaIbHUN MIIAX CEHCHOLTI3aIil JI0 MHJIOBHX KIIIIIB €
BKJIMBUM €TaIlOM aTOIMIYHOTO Maplily Ta pO3BUTKY pECIipaTOpHOI ajeprii.

80 —— ——
-|- 2 500 15
60 T

2 000
1 500 10
' — 1 000 : ' |
20 500 . '
L e — L

A . K+ K- B . ain [ B . K+ K-

Puc. 9. INopieusaas nmokasaunka SCORAD (A), moka3nuka 3aramsHoro IgE (B),

TpUBAJIOCTI 3axBoproBaHHs (B) B 1BOX rpymax aiTeil B 3ayie’KHOCTI BiJ HasiBHOCTI SIgE 1o
KT, p<0,05.

60
60
40 40
20 20
0 - - 0 - I
KIIT + KAII - KJIIT + KJIIT -
B Haguuii AP Bincyrniit AP ® Hasgsua BA Bincyras BA

A. b.

Puc. 10. Po3noxain mite#t, xBopux Ha AJl, B rpymi 3 cencubimizamito no KJII ta 6e3
Hel B 3anexHoCTi Bif HassBHOCTI AP (A) Ta BA (B).
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Komonizarisa mikipu S. aureus 3Ha4HO TepeBakae y nitei, xBopux Ha AJl, HIX y
smopoBux (BIII=3,974, I 1,861-8,486): cepen niteit, xBopux Ha AJl, 44 % wmamu
NO3UTUBHUI TMOCIB Ha S. aureus, B KOHTpOJbHIM rpym y 17 % niTelt BHSBICHO
KoJIOHi3ario S. aureus (puc. 11). JliTh 3 HaIBHOKO KOJIOHI3aIli€r0 S. aureus OyJn cTapiii 3a
JiTeH, y KOTpUX BHUCIBajach HopMmaibHa Mikpodopa (p<0,05), Ta Mamu OiIbIIy
TpuBaicTh 3axBoproBanHs Ha AJ] (p<0,05) (puc. 12, A, B). SCORAD 06yB 10CTOBIpHO
BumMM y HociiB S. aureus (p<0,05) (puc. 12, B). OugeBugHo, Oijbllla TPHUBAIICTH
3aXBOPIOBaHHS OOYyMOBIIO€ OUIBIIMN TATAp AHTUTCHHOTO HABAHTAXEHHS S. aureus Ha
KEPATHHOLUTH Ta IMyHHI KJIITHHU HIKIPH.

100
50
. =
OcHoBHa rpyna KonTponrha
rpymna

HS. aureus + S. aureus -

Puc. 11. Pe3ynbraTtu Bu3HaueHHs S. aureus B rpymi XxBopux Ha AJl Ta KOHTPOJIBHIH
rpymi, p<0,05.

80 =
60 T

40

J_ — J_ -|- 20 - J_

A S. aureus + 5. aureus - B S. aureus + S. aureus - B S. aureus + S. aureus -

Puc. 12. TlopiBHaHHA 3a BikoM (A), TpuBamicTio 3axBoproBanHs (b), mokazHukom
SCORAD (B) rpyn giteii — HOCIiB Ta HeHOCIiB S. aureus, p<0,05.

[Ipu npoBenenni I1JIP ma3kiB mkipu s BU3HaueHHs BUJIB Malassezia BUSIBIECHO
3HayHe mepeBakaHHs M. globosa wam M. restricta, 0coOIHMBO cepell XJIOMYHUKIB.
M. pachydermatis Ta M. slooffiae BusiBIeHO y necsSTH MaIi€HTIB Ta OJHOTO 3 TPYIHU
KOHTPOJItO, IMOBIPHO, Il BHUJM AHTUTEHHUM YW METAONIYHUM MUISXOM MOXYTh
noripmyBatd  AJl (puc. 13). Cepen 3I0pOBHX KOHTPOJBHHX OCIO CITiBBIIHOIICHHS
M. globosa i M. restricta Oys0 Ha kopucTh M. globosa (puc. 14), ajie He Take 3HaUyIIE, SK
y TAIiEHTIB, 1, TAK caMO, OLIBIII MOMITHE cepe/l XJIomuuKiB (puc. 15). Takum unHOM, O0YII10
BUSIBJIEHO, 110 po3nofin Malassezia 3a Buaamu pi3HUi cepel] XBOPUX 1 JITEH KOHTPOJIbHOI
rpynu, i, UMOBIpHO, OyJie 3anexaTH BiA cTaTi: 3HayHe mnepeBakaHHs M. globosa Han
M. restricta Oyno OuUIbII TOMITHUM cepend AiTed 3 AJl, 30kpema cepes XJOMYUKIB, IO
MOke OyTH 0OyMOBJIEHO Pi3HMM JIMIAHUM CKJIagoM ceOymy. [lopyliene criBBIAHOIIEHHS
BUJIIB IMOBIPHO BiAirpae pojb B maroreHe3l AJl, MOXIWBO, NIUIIXOM BHI03AJEKHOTO
YTBOPEHHS MPOAYKTIB OOMIHY Ta MpO3anaJibHUX PEYOBHH.



M. furfur

M. sympodialis
M. slooffiae

M. pachydermatis
M. restricta

i

M. globosa

o

5 10 15
B Koutpons M XBopi Ha AJ]

Puc. 13. Pe3ynbratu BuzHaueHHs 6 BuiB Malassezia y xBopux Ha A/l Ta y miteit

KOHTPOJIbHO1 TPYTIH.

9 11 b 2 4 6 8 10

120
10
8
6
4
2

O O O O O O

®m M. globosa ® M. restricta

Puc. 14. Po3nonin BuaiB M. globosa Ta M. restricta Ha mikipi y JaiTel, XBOpUX Ha
AJl (A) ta 'y 3nopoBux nirei (b).

A b

12345678910111213 B1234567

120
100
8
6
4
2

O O O O O

®m M. globosa = M. restricta

Puc. 15. Po3noain BuniB Malassezia Ha mikipi y JiTe€ll B 3aJI€KHOCTI BiJ CTarTi:
A — miBuata, b — Xj1om4yuky.

byno BusiBneno, mo momimopdizm rs7309123 rena Jlexmun-1 € npeamkTopom
po3Butky AJl y miteit: Bapiantu 3 reHotunom GG 157309123 B reni /Jexmun-1
BUSIBJISIIOTHCS YaCTIIIE B OCHOBHIN Tpyti, HIX B KoHTponbHii (BII=2,35, I 1,03-5,108,
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p=0,02, y°=7,514) (puc. 16). OxpiM TOro, MpoOJAEMOHCTPOBAHO 3B’SI30K MOJIIMOP(IZMy
rs7309123 rena Jexmun-1 Ta migsuiieHoro 3araipHoro IgE (BII=2,3193, I 1,00-5,37)
ta cnerudiunoro IgE mo nunosux xiimis (BII=4,26, A1 1,43-12,72) (puc. 17), mo €
CBITYEHHSIM TOrO, IO HasBHICTH, BapiaHTy GG NEBHUM YHWHOM TMPU3BOJIUTH 10
pO3Mi3HABaHHS allepreHiB, 30KpeMa TNIOBMX KIIIIIB, Ta CXWIAE JO PO3BUTKY
ceHcuOm3ani miTei 3 AJl.

60

40

%
“ 1
0

OcHoBHa, n=103 KoHTpoabHa, n=101

ECC mCG mGG

Puc. 16. Po3mozin renotumniB momimopdizmy rs7309123 Jexkmun-1 y aiTeit OCHOBHO1
Ta KOHTPOJBHOI rpy, p < 0,05.

60 80
40 60
0,
% 2 I % 40
: . II i
MigsnLweHnn HopmanbHum 0
3aranbHu IgE  3aranbHui IgE KON + KA -
ECC mCG mGG ECC mCG mGG
A. b.

Puc. 17. Po3snoain renotuniB nojgiMopdizmy 1s7309123 /lekmun-1 y 3a1€XHOCTI BiJl
MiJIBUIIEHOTO piBHA cHpoBaTkoBoro 3arampHoro IgE (A) p<0,05, Ta HasBHOCTI
nigsumienoro pisHs cuposatkoBoro IgE no K/II (b) y aitelt ocuoBHO1 rpymu, p<0,05.

B tabmumi 1 mpexacraBieHi pe3yiabTaTu perpeciiiHoro a”amizy y Burisai BIII
BUHUKHEHHA A]Jl (excroHeHTa KOedilli€HTIB JIOTICTUYHOI perpecii), ix 95 % nmosipui
IHTEpBaJIM, a TAKOXK p-3HaUeHHA. PedepencHumu kareropisimu Oy BuOpani renotun CC
mutst renoTuny Jlexktuny-1 Ta Bik MeHIe 2 poKiB JIsl KATEropii BIKY.

Ta6mms 1
Pesynbratu perpeciiHoro aHamizy y BUTJISAI BITHOIICHHS IIaHCIB BUHUKHEHHS A /]

BIII 2,5 % 97,5 % p-value
Dectin-1, CG 2,11 1,1 4,08 0,0257
Dectin-1, GG 1,98 0,87 4,49 0,1039
Bik 2-10 pokiB 0,10 0,01 0,79 0,0293
Bik 11-17 pokiB 0,08 0,01 0,65 0,0185

AHaui3youn 3B’ 430K reHotuny JlektuHy-1 3 BunukHeHHsSIM AJ[ MokHa moOauuTH,
110 B MOPIBHAHHI 1HAUBIAYYMIB 3 reHoTurioM CC, renotun CG miaBuiye mancu Matu AJ|
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Ha 111 % (BII=2,11, 95 % AI 1,1-4,08) 3 cTtaTuCTUYHOO 3HauuMicTIO Ha piBHI pP=0,0257.
[Ipu uboMy He OyJIO BUSBJICHO CTATUCTUYHO 3HAYUMOTO 3B 53Ky 11t GG, 1m0 Moxke 0yTu
3YMOBJIEHO MaJIOIO KUIBKICTIO MAaII€HTIB Yy 1M Tpymi, amke 95 % noipumii iHTepBal IS
BII tineku neperunae 1 (BII=1,98, 95 % I 0,87-4,49), a 3HaueHHS p TPOXU BUIIIE
noporosoro (p=0,104, omxe € 10,4 % UMOBIPHICTH OTPUMATH 11l PE3YJIbTATH B MOMYJIAIIIT,
SKIIO HYJIbOBA TiNOTE3a MpaBiuBa, IO € JOCUTh HU3bKOIO WMOBIPHICTIO). 3BaXKal0uu Ha
CTaTUCTUYHO 3HauuMuil pesynbpTar mig CG Ta moporoBuil pesynsrar mis GG, moxHa
3poOUTH BUCHOBOK IO € WMOBIPHICTH MPOTEKTUBHOTO 3HadeHHs reHotuny CC mpu
BHUHUKHEHHI Al

Pe3ynapTati Hamoro JOCHIAKEHHS HE BUSBUIM MPSAMOTO BIUIMBY MOJIMOP(iI3My
rs4696480 B reni TLR2 Ha pmsuk po3Butky A/l (puc. 19.A), ane Oyiio BUSABJICHO, IO
HAsBHICTh IIbOTO MoJIMOpdi3My crpusie Ouibin TsxkkoMmy Genotuny AJ[ (BLLI=6,39,
A11,24-32,99) nns AA T1a TT, ¢“=5,66 p=0,06) (puc. 19.b), xap4yoBoi ceHcuOLTI3aIT
(BI1=2,88, AI 1,03-8,08) (puc. 20.A) Ta indekii ypaxenoi mkipu S. aureus (BILI=7,00,
Al 1,85-26,46 ans TT) (puc. 20.B). Imomipro, TLR2 BimirparoTh ormocepenkoBaHe
3Ha4YCHHS B TsOKKOCTI AJl: posmi3HaBaHHsS Ta Mpe3eHTallis MOJIKYJ 1K1 Ta aHTUTCHIB
S. aureus JIK mkipu Ta KUIIKIBHUKA MPU3BOJMUTH A0 CEHCHUOLTI3AIlT CXUIBHOI 10 ajeprii
JTUTHHH.

50 60
40 40
30 .
% %
0 I I I I .
10
m I
0 0
OcHOBHa, N=103 KOHTPO/bHa, Nerkui ALL CepesHbOTAKKNN
n=101 Ta TAXKUM AL,
HAA BAT mTT HAA BAT mTT

A. b.

Puc. 19. Posnoain renotuniB moximopdizmy rs4696480 B TLR2 y miteit ocHOBHOT
Ta KOHTpOJbHOI Tpym, p>0,05.

50 50
40 40
30 0 30
% 20 % 20

10 B l 0 5 n
0 0

CynyTHA XA BizcyTHA XA Hocii S. aureus He Hocii S.
aureus
HAA BAT mTT BAA BAT BTT

A. b.
Puc. 20. Po3noain renotuniB noaiMopdizmy rs4696480 B TLR2 y 3anexxnocTi Big
HAsSIBHOCTI Xap4oBoi aneprii (A) Tta komnonizamii S. aureus (b) y giTeii oCHOBHOI TpymH,
p<0,05.
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[IpoBenene nOCHIIKEHHS MPOAEMOHCTPYBAIO, IO MITH 3 BaXKUM (eHoTunom A/l
MalTh  MIABHUINCHWN  pU3UK  CYINYTHIX  ajepriuHux 3axBoproBanb  (BII=5,60,
Al 1,86-16,86). Oxpim Toro, it 3 panHiM deHoTunom AJ[ MawTh Baxudy dopmy A/l
(BII=6,75, I 1,50-30,37) Ta miaBUIICHUN PU3UK PO3BUTKY PECHIPATOPHOI ajeprii
(BII=7,59, I 2,45-23,58). Takox nith 3 OOTSHDKEHUM CIMEMHMM aHaMHE30M MaroTh
BUCOKHUH pU3HUK pO3BUTKY Baxkkoro denoruny AJl (BII=9,25, JII 3,44-24,90) ta cymyTHiX
aylepriyaux 3axBoproBanb (BI1=3,92, /II 1,76-8,75).

Y maHoMy OCIHIIKEHHI HE BHUSBJICHO NMPOTEKTHBHOI POJIi 3aCTOCYBAaHHA 3aCO0IB IO
Agormany 3a mmkiporo ans npodimaktuku AJl — AJ] uactime 3ycTpiyaBcs B TpyIi
iaTepBenuii: BIL ans rpynu 3B0s10Kyr040ro Kpemy, BIAHOCHO TPYIH, 110 HE OTpUMYyBaia
HISKHX 3axoxiB, ckimaigo 68,6, JI 3,9-1201,5, p=0,004 (puc. 21). lle moxke OyTH
OOyMOBJIEHO THM, IO 3aCTOCYBaHHS 3BOJIOKYIOUMX KpPEMIB 3 METOIO JIKYBaHHS BXKe
HassBHOTO AJ[ MOTJIO BIUTMHYTH Ha JaHi, ajie¢ HE MOXXHA BUKJIIOYATH MIIAX YEePE3MKIPHOT
ceHcuOUm3aIlli, KOJMM ajJepreHd MOXYTh MOTPAIUIATH B KpeM, IiJ Yac HaHECEHHs
€MOJIIEHTa Ha MIKIpY. TakoX He BHUSBICHO 3HAYEHHS M1 PO3BUTKY XA 3acTOCyBaHHS
emosnientiB (BII=1,4, 111 0,4-4,9, p=0,56). He BusiBJIecHO B JaHiii TpyIIi MPOTCKTHUBHOI pOJTi
OLIBIIIOT TPUBAJIOCTI TPYAHOTO BUTOAOBYBaHHS (OUIbIIE 3-X MICAIIB) IJIsI TOTIEPEKEHHS
po3sutky AJ] (BII=0,1, JI 0,01-2,6, p=0,19), ado XA (BllI=1,3, I 0,3-6,9, p=0,74).
PanHe BBeeHHS IPUKOPMY He BIuuBaio Ha po3sutok A/l (BII = 0,9, /11 0,3-2,7, p=0,8),
ta XA (BII=0,8, JII 0,2-2,9, p=0,76).

08 06 04 02

Puc. 21. ROC-xkpuBa miecTu(akTOpHOi JOTICTHYHOI  MOAENi  perpecii
MIPOTHO3YBaHHs pu3uky A/l.

PesynbraTty ankeTyBaHHs 3a onuTyBaidbHUKaMmu sikocTi kutts CDLQI, IDQOL Ta
SAKOCT1 KUTTS 4iIeHIB poawHu XBopoi nutuHu, FDLQI, xopemtoBanu 3 MOKa3HHUKaAMU
TsokkocTi AJl. KimbkicTs XBopuX, y KOTpux mposiBu A/l manm manmii epexT Ha SKICTh
KUTTS, ckiana 25,4 %, nomipuuii epexkr — 40,8 %, nyxe Benmukuii epexr — y 19,7 %
xBopux, y 12,7 % xBopux AJl cipuunHsAB HAJI3BUYAWHO BEJUKUN €(DEKT Ha SIKICTh JKHUTTSL.
Takum ynHOM, 98,6 % XBOpHUX BKa3aau Ha Te, 10 AJ[ BIUIMBa€ Ha AKICTh KUTTS.

Jlane nociiKeHHsI MPOJAEMOHCTPYBaIO €(PEKTUBHICTh 3aCTOCYBAaHHS 3-TUKHEBOTO
kypcy 11 B mikyBanHi A/l sik 101aTKOBOI Tepanii: aiTv, XBopi Ha AJl, mo npuitmanu [1L]
MICIIEBO, MaJIM CTATUCTUYHO JOCTOBIPHO Kpally AuHamiky nokazHuka SCORAD, nix aitu
KoHTposibHOI Tpymu (W=782,5, p=0,006) Ta 6airy CDLQI (W=635,0, p<0,001) (puc. 22).
EdexTuBHICTh JiKyBaHHS 3ajiexaia BiJ HASIBHOCTI MIHOPHOI FOMO3UTOTH ToJiMop(izmMy
rs7309123 B reni [extun-1: ASCORAD B niarpym aiteit 3 renotunamu CC ta CG OyB
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JIOCTOBIPHO OUIBIIMHN, HDK B marpymni aited 3 renotunoMm GG (20,0+£10,9 Ta 12,9447
BignosigHo, T=2,55, p=0,016) (puc. 23). Omxke, Hocii reHotunie CC ta CG MOXYyTb
OTpUMAaTH HaWOUIbIITY KOPUCTh BiJl aHTUMIKOTHYHOI Tepartii.

(o))

o
=
o

3 3 ~
<40 \ g \
& = 5
@] < —
320 — =
9
0 8 0
0 Tmx 3 TUXK 7 TUXK 0 Tmx 3 TUXK 7 TUXK
—OcHogHa rpyna KoHTponeHa rpyna —— OCHOBHa rpyna KoHTposibHa rpyna
A. b

Puc. 22. lunamika mokaszanka SCORAD (A) Ta mokazaukiB CDLQI Ta IDQOL (b)
B Tpynax Ha 3-i Ta 7-i TWXKIeHb BiJ movaTky JikyBanus, p<0,001.

T T

30—

20 . I

10 ]
| p— —
CC+CG GG

Puc. 23. ITopiBHsHHA noka3Huka nokpamieHds AJ[ — ASCORAD B 3anexHOCTI BIJ
reHotuny nomimoppizmy rs7309123 B reni /JJekmun-1 B ocHoBHii rpymi (20,0£10,9 Ta
12,9+4,7 BignoBiauo, T=2,55, p=0,016).

Byno moka3zaHo e€(eKTHBHICTh 3aCTOCYBaHHS 3-THXKHEBOTO KYpCY KETOKOHA30JIy
2 % xpemy B mikyBaHHI A/l sk gqomaTkoBoi Tepamii. JliTH, 10 OTPUMYBail KETOKOHA30M,
Maju JOCTOBIPHO Kpally JWHAMIKY TOKa3HHWKa perpecy: pi3HUII B TOKa3HUKaX
ASCORAD Tta ACDLQI mix rpynamu 0ynu craructudno 3Haunmi (W=465,0, p<0,001 ta
W=429,5, p<0,001 Bignosiauo) (puc. 24).

(%)
o
-
o

<D,; ‘ — ‘
S \\ ca'j 5 \
S | S ———
0 0
0 Tux 3 TUXK 7 TUX 0 TnxK 3 TN 7 T
——OcHoBHa rpyna KoHTponbHa rpyna ——OcHoBHa rpyna KoHTponbHa rpyna
A. b

Puc. 24. JIlunamika nmokazuuka SCORAD (A) ra CDLQI (b) B rpynax Ha 3-it Ta 7-i
TUXAEHB Bl NoyaTky JikyBanHs, p<0,001.

EdexTuBHICTh JIIKYBaHHA 3ajekajga BIJ HAsABHOCTI MIHOPHOI T'OMO3UTOTH
nonimopdizmy rs7309123 B reni Jlextun-1: ASCORAD B miarpyti faited 3 TeHOTUTIAMA



18

CC ta CG 0yB 10CTOBIpHO OLIBIINM, HDK B marpyni gited 3 renotunom GG (20,2+11,5
ta 13+6,5 BigmosigHo, T=2,12, p=0,044) (puc. 25). Lle Moxe Oyt 00yMOBIECHO THM, IO
JITH, SIK1 € HOCISIMU TIATOJIOTIYHOTO TEHOTUITY TeHa perientopa JlekTuH-1, MaloTh 3MIHEHY
IpPEe3CHTAIlil0 TPUOKOBUX aJIepreHiB 1 € 0COOJMBO YyTJIMBMMHU 10 BIUIMBY Malassezia Ha
TsOKKICTh 3axBoproBaHHs. it 3 reHotunoM CC ta CG MOXYTh OTpUMATH HAHOLIbIILY
KOPHUCTD BiJl aHTUMIKOTHYHOI Tepartii.

40 -—[—
30
20

10 __L_

CC+CG GG

Puc. 25. IlopiBHsiHHS noka3zHuka nokpaiieHHs AJl — ASCORAD vy 3anexHoCTI BiJ
reHotumy nonimMopdizmy rs7309123 B reni /Jekmun-1 B ocHoBHiN rpymi (20,2+£11,5 Ta
13+6,5 BianosigHo, T=2,12, p=0,044).

Pe3ynbratu 1OCHIPKEHHS 1EMOHCTPYIOTh €(PEKTUBHICTh 3aCTOCYBAHHS MYIIIPOLIUHY
B JiKyBaHHI AJ| ik 1omaTkoBoi Tepamii: XBopl Ha A/l, 110 OTpUMYBaIX MYIIPOLIMH KPEM
2 % wmicreBo, Manu IOCTOBipHO Kpamry nuHamiky mokasHuka SCORAD 1 sSKoCTi XKHUTTS
CDLQI Ta IDQOL, Hix nOiTH, SIKI OTPUMYBAJIHM TUIbKH TpaauliHy tepamito (T=2,70,
p=0,011 ta T-W=190,0, p<0,001 BinmosiaHo) (puc. 26).

60

15
&
)
2 40 10
@) |<_f :
A 20 3
=)
0 €0
OpeHb 10 geHb 41 geHb OpeHb 10 peHb 41 peHb
OcHoBHa rpyna KoHTponbHa rpyna OcHoBHa rpyna KoHTponbHa rpyna

A.

Puc. 26. Jlunamika nokazauka SCORAD (A) ta CDLQI (ta IDQOL) (b) B rpynax
Ha 10-i geHs Ta yepes3 MicsIlb Mo 3aBepiieHHo JikyBaHHs, p<0,001.

Jlane gocnipkeHHs oKasalo, 1110 J0IaBaHHs TUPOTPUIIMHY /10 CTaHAAPTHOI Tepamil
A1y aiteit 3 iHQIKyBaHHSAM S. aureus MoOXe 3a0€3NeYUTH 3HaYHy KIIHIYHY €()EeKTUBHICTh
3a mokazHukamMu SCORAD 1 6any 3a onutyBasibHuKaMu sikocTi &uTTs CDLQI Ta IDQOL
(T=4,06, p=0,011 Ta W=275,5, p=0,004 BigmosigHo) (puc. 27).
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Puc. 27. lunamika nokazauka SCORAD (A) ta CDLQI ta IDQOL (b) B rpymax Ha
/-1 IeHb Ta yepe3 MicsIb 1o 3aBeplieHHIo JikyBanHs, p<0,001.

PannomizoBane 2-x piude pociipkeHHs mokaszano, mo CJIT ekcrpakrom KT
MOKe 3a0e3MeuyuTH 3Ha4yHy KIHIYHY edekTuBHICTh 3a mnokazHukamu SCORAD Ta
onutyBasibhuka CDLQI y mite#t, xBopux Ha A/Jl: 3Hmkenns nokazHuka SCORAD ckiano
52,1 % y rpymi KJIT CJIIT ta 20,2 % y xontponbHiit rpymi (T-W=78,0, p<0,001 B rpymi
CJIIT), 3umxenns nokazHuka CDLQI cranoBuino 40,7 % B rpymi CJIT (T-W=66,0,
p<0,001) (puc. 28).

80 10
2 60 _ 8 ~
S S 6 N
S 40 §—_\\ o \_
S 4 '
oy <
3 20 — s
0 0
A —C/IT KoHTponb B —CNIT KoHTponb

Puc. 28. TlopiBusinus nokasHuka nokpamieHdss AJ[ — ASCORAD (A) Ta 6amy 3a
onutyBasibhukoM CDLQI (B) B 3anexnocti Bif ctymens Tsxkkocti, B rpymi CJIT i
KOHTPOJIBHIN TPYIIL.

Otxe, TpoBeleHE IOCTIIHKEHHS Ja€ IMJICTaBHd MIOA0 JOIIJILHOCTI JOJdaBaHHS
AHTUMIKOTUYHOI Ta aHTHOaKkTepiasbHOi Tepamii, a Takox ACIT, B 3anexHOCTI Bif
npodinro ceHcuOLTMIZaIii, 1HQIKYyBaHHS Ta TEHETUYHUX (PAKTOPIB, JO CTAHIAPTHOTO
aikyBaHHs AJl y miTei.

BucHoBku

Ha ocHOB1 oTpuMaHuX JTaHUX 3 BUBUEHHS POJIl Y PO3BUTKY aTOMIYHOTO JIEPMATUTY
noiMop(i3MiB pelEnTopiB po3Mi3HABAHHS MAaTEpHIB, KOJIOHI3alil mkipu Malassezia Ta
S. aureus, ceHcuOuUTI3aLii mwKipy 70 Malassezia, KIIIIIB JOMAIIHHOTO MUY Ta XapuOBHUX
aJlepre’iB y AiTeil, 3Q1MCHEHO TeopeTUYHe OOIPYHTYBAaHHS 1 3allpONOHOBAHO HOBUH
aJITOPUTM J1arHOCTUKHM Ta Tepamii aTOMYyHOrO JAEPMATUTY 3 BUSBICHHSIM TPYN PUBHKY
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IIOJI0 PO3BUTKY BAXKKOTO (PEHOTUITY 1 CYITyTHIX PECHIpPATOPHUX AJEPriYHUX 3aXBOPIOBAHb
Ta OOTPYHTYBaHHS 3aCTOCOBAHUX CXEM Teparii.

1. BusiBjieH1 BIAMIHHOCT1 KJIIHIYHHUX IPOSIBIB MEPeOIry aTOMIYHOTO JAEPMATUTY Y
3QJIEKHOCTI B BiKy MaHiecTarli 3aXBOpIOBaHHS Ta OOTSDKEHOTO aJIeproJIoriyHOTO
anamHe3y. JliTu 3 paHHBOIO MaHidecTallie, OOTSHKEHUM aJeprojoTiYHUM aHaMHE30M 3
00Ky OaTbKiB SBJISIOTH COOOI0 TPYIMy PHU3UKY II0J0 BAXKKOTO Ta MEPCUCTEHTHOIO
3axBoproBanHs (BII=6,75, I 1,50-30,37 ta BII=9,252, Al 3,44-24,90 BianoBiaHO),
pPO3BUTKY XapuoBoi aneprii (¥*=7,56, p<0,05) Ta cymyTHBOi pecHipaTopHOI MaTOJOTIi
(BII=7,59, Al 2,45-23,58 BII=3,919, JI 1,756-8,747). XapdoBa ceHcuOiTi3ammis Ta
MPOSIBU Xap4yoBOi aneprii BusiBieHo y 19,8 % niteit 3 aTONIYHUM J€PMATUTOM.

2. Cencubumizamisi 10 ApDKIKOBUX TpubOiB Malassezia € moCUTh MOUIMPEHOO 1
cnioctepiraetscs y 29,4 % niteii 3 aroniuaum nepmarutrom. CeHcubimizania 1o Malassezia
qacTille crnocrepiraiack y aitei 3 panHiMm gpenorunom (p=0,541, p=0,0372), nocToBipHO
MOB’s13aHa 3 aTOIYHUM JEPMATUTOM Tumy «rosopa-mwms» (BII=7,77, I 1,95-30,95,
p<0,05) Ta MOXe CIy>KUTH MapKepoM OUIbII BakKoi opMu 3axBoproBaHHs. HaiOimbIm
IMOBIPHO, CEHCHUOLTI3AIS PO3BUBAETHCA BHACIHIJIOK MOPYIIEHOTO €MiJepMabHOTO
Oap’epy, Ta MPU3BOAUTH JI0 MOTIPIICHHS TSXKKOCTI 3aXBOPIOBAHHS.

3. Ilpu Bu3HaueHHI BUAIB Malassezia BUABISETHCS PI3HULS CEpeT 3J0POBHX 1 JTITEH,
XBOpUX Ha aToOIIYHUW JIepMATUT, Ta 3aJIEKHO BIJl CTaTi: BHUSBICHO IEPEBAKAHHS
Malassezia globosa namg Malassezia restricta cepex nmiTell 3 aTOMIYHUM JEPMATHUTOM,
30KpeMa cepel XJIOMUUKIB, 1110 00YMOBJIEHO PI3HOIO aKTUBHICTIO CaJbHUX 347103 1 BMICTOM
XKUPHUX KUCHO0T B mkipi. M. pachydermatis Ta M. slooffiae BusiBnsiucs npakTHUHO JIMILE
B Ipymi XBOPUX, IMOBIPHO BOHH MOKYTb MaTH TICHUMN 3B’ 30K 3 aTOMIYHUM JEPMATUTOM.

4. Cencubinizaiisi 10 KJIIIIB JOMAIIHBOTO MUY criocrepirainack y 48 % miteit 3
aTOMIYHUM JIEPMATUTOM, L0 OOYMOBIIOBAJO OUIbII BaXKUH (DEHOTUIT 3aXBOPIOBAHHS
(p<0,001), Bumi mnoka3Huku 3arampHoro IgE  (p<0,001), Oimpry TpUBAIICTH
3axBoproBanHs (P=0,013) i mOCTOBIpHO wYacTillle BHUKJIMKAE CYIMYTHIO PECIHipaToOpHY
aneprito — OpoHXiaJbHY acTMy Ta aJlepTiuHUNA PHUHIT SK €Tanmy aTOMIYHOrOo Mapiry 1
PO3BHUTKY pecmipatopHoi aneprii (BI1=7,237, A1 1,514-34,598, p<0,001).

5.V niteir, XBOpHX Ha aTOMIYHUN JEpMATHT, 3HAYHO 4YacCTillle, HDK Yy 3J0POBUX
BUSIBJISUIACH KOJIOHI3aIlig mmKipu S. aureus — y 44 % BumankiB npotu 17 % (BII=3,974,
J11,861-8,486). lle oOymoBIIOBamO y HUX OUIBIIY TPUBANICTh Ta TSDKUMNA Tepeoir
3axBoproBaHHs (p<0,05).

6. [Tonimopdizm 157309123 rena Jexmun-1 € BaXJIMBUM NPEAUKTOPOM PO3BUTKY
aTOMIYHOIO JAepMatuty y naitei: Bapiantu 3 reHotunoM GG rs7309123 Jlexmun-1
BUSBJISIIOTHCSI YacCTillle B OCHOBHIN rpymi, Hix B KoHTpoJbHIM (BII=2,35, 11 1,03-5,108).
Icnye 3B’s130k moniMopdizmy rs7309123 rena Jlexmun-1 Ta migBuiieHoro 3araibHoro IgE
(BII=57,86, Al 3,27-1025,03) Ta cneuudiyHoro IgE no KIimiiB AOMAaIIHBOTO MUY
(BIII=4,26, Al 1,432-12,716). lle € CBIQYEHHSAM TOrO, IO HASBHICTH MOJIMOP(HI3MY
rs7309123 rena /[lekmun-1 mpu3BOAUTH IO PO3MI3HABAHHS aJEPreHiB, 30KpeMa KIIIIIB
JIOMAIITHBOTO MUY, 00YMOBITIOE PO3BUTOK CEHCUO1TI3alll] NITEH 3 aTOMIYHUM JEPMATUTOM,
MIPOTPECYBAHHS TSHXKKOTO 3aXBOPIOBAHHS 1 PO3BUTOK CYITyTHBROT aJepriyHOl pecipaTopHOi
MATOJIOTI] — aJIepPriYHOTO PUHITY Ta OPOHXIAJTILHOT ACTMHU.

7. HasBuicte momimopdizmy 154696480 B reni TLR2 cmpuse Oimbin TsHKKOMY
dbenotuny aromiunoro nepmatuty (BII=6,395, A1 1,24-32,99), xap4doBiii ceHcuOim3aii
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(BII=2,88, AI 1,027-8,076) Ta wHociiictBy ab6o iudexmii S. aureus (BIL=7,00,
JI 1,85-26,46): po3mizHaBaHHS 1 Npe3eHTAIlisi MOJIEKYJ 1K1 Ta aHTUTEHIB S. aureus
JEHJIPUTHUMH KIIITHHAMU IIKIPU Ta KUIIKIBHUKA MPU3BOAUTE 10 CEHCUOLTI3AIl CXUITBHOT
710 ajeprii TUTUHH.

8. YV KoMIUIeKCHINH Teparrii aTONIYHOTO JEePMATUTY INMPH HASIBHOCTI MATOJIOTTYHOTO
TOMO3UTOTHOTO TeHOTuIy moaiMopdizmi 1s7309123 B reni Jexkmun-1 ta rs4696480 B
redi TLR2 Oyno pouinmbHUM BHU3HA4YEHHA MpoduTo ceHcuOim3amii 3 MOoJaNbIIuM
IHANBIAYadIbHUM MIJXOJOM 10 Tepamii 3 ypaxyBaHHAM 3HauMMOro anepreny. [lpu
BUSIBJICHHI CeHcuOUTM3amii 1m0 JpiLKIKIB poay Malassezia mpoaeMoHCTpoBaHA
e(pEKTUBHICTh 3aCTOCYBaHHS MPOTUTPUOKOBHUX 3aC001B: KETOKOHA301 2 % Kpem 3HHUKYyBaB
MOKa3HUKHU TSOKKOCTI TposiBiB Ha 46 %; MpUTIOH UUHKY I[OKpallyBaB CHMITOMH
aTOMMYHOTO JIepMATUTy B cepemHboMy Ha 45 %. Y XBopuX 3 KOJIOHI3AIEI MIKIpH
S.aureus Oyma moka3aHa e(EKTUBHICTh 3aCTOCYBaHHS aHTHOAKTEpiabHOI Teparii:
J0JIaBaHHs 10 CTaHAAPTHOI Teparii MymiporuHy 2 % Kpemy MpUBOAWIO 0 MOKPAIICHHS
cuMnTomMiB Ha 25 %; mojmaBaHHA THUPOTPUILIMHY TEII0 3HUKYBAJIO TSKKICTH ATOMIYHOTO
nepmatuty Ha 32,4 %. Y XBOpHX 3 CEHCHOUT3alli€l0 0 MUJIOBOTO KIIIIIA IPOBEACHHS
asniepreHcnenupiyHol iIMyHOTeparnii 3 eKCTPaKTOM MHJIOBOTO KIIIA CHPHUSIIO 3HMKEHHIO
TSHDKKOCTI OCHOBHUX KJIIHIYHUX cuMIITOMIB Ha 52,1 %.

IIpakTuyHi pexomMeHaaunii

1.3 MeTow mMmiABUIIEHHS €(QEKTUBHOCTI PAHHBOI [IarHOCTUKUA Ta JIKYyBaHHS
aTOMIYHOTO JEpPMAaTUTy YyCIM XBOPUM HE3aJ€XHO BiJ BIKy, CTaTl Ta TPUBAJIOCTI
3aXBOPIOBAHHS, PEKOMEHJOBAaHO IPOBOJUTH KOMIUIEKCHE OOCTEXKEHHS, L0 BKIIOYAE
OLIIHKY ©Oa3MCHUX KJIIHIKO-Ta0OpaTOPHUX TOKA3HUKIB 1 HASBHICTh CEHCUOLTI3aI],
KOJIOHI3allli MIKIpY TMATOr€HHUMU Ta YMOBHO IATOI€HHUMHU OpraHi3MamH, T'€HETUYHI
dakTtopu, I8 MNOJANBIIOr0 (OpMyBaHHS TPyNu PU3UKY IWIOAO BAXKKOrOo (PEHOTUITY
3aXBOPIOBaHHS Ta PO3BUTKY CYITyTHBOI pPECIipaTOPHOI aleprojIoTiyHOT MaTOJIOT .

2.Y nitedt 3 Tpynu PU3UKY JOIIBLHO BU3HAUWTHU noniMopdizmu rs7309123 B reni
Jlekmun-1, 1rs4696480 B reni TLR2, HasBHICTH KOJIOHI3amii S. aureus Ta BHIAMH
Malassezia Ha ypaxeHHMX [UISHKAaX MIKIpW, HASABHICTh CeHCHOLTIZamii 10 Xap4oBHX
anepreHiB, Malassezia Ta KJIiIIiB IOMaIIHbOT'O TTHITY.

3. B xomrekcHii Teparii aTomiyHOTO JASPMATUTY TMPH HASBHOCTI MATOJIOTTYHOTO
TOMO3UTOTHOTO TeHoTurly nomimMopdizmy rs7309123 rena /Jexkmuwn-1 pekoMeHIOBaHO
BU3HAUYCHHSI TPOPiII0 CeHCHOTI3aIliT 3 MOANBIINM 1HAUBIIYaTbHUM M1AX00M J0 Tepamii
3 ypaxyBaHHSIM 3HAUYMMOT0 aJIepreHy.

4. B KOMIUIEKCHIN Teparii aTOMYHOIro AEepPMAaTUTy MPU HAABHOCTI MATOJIOTIYHOTO
TOMO3UTOTHOTO TreHoTuiy Tnommopdizmy 154696480 B reni TLR2 pexomMeH10BaHO
BU3HAYECHHS XapyoBOl CEHCHUOLTI3allii Ta HAsSBHOCTI KOJIOHI3alii MIKIpH S. aureus 3
NOJAJIBIIUM 1HIUBIIyaIbHUM MIAXOOM JI0 Teparii 3 ypaxyBaHHSM 3HAUMMOTO aJIepreHy
Ta MAaTOTeHY.

5. Ilpu BusBIeHH1 ceHcuOLTI3aIli 10 APDLKIKIB poxy Malassezia y niteid, XBOpux Ha
aTOMYHUNA JCPMATUT, PEKOMEHJOBAHO 3aCTOCYBaHHS MPOTUTPUOKOBUX  3aCO0iB:
KeTokoHazomy 2 % kpemy 2 pas3u Ha JeHb a00 MIPUTIOHY ITUHKY 2 pa3u Ha J€Hb MPOTITOM
3 THXKHIB.
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6. [Ipu BusBJIEHHI KOJOHI3amii S. aureus pPEKOMEHJOBAaHO 3aCTOCYBaHHSI
aHTHOaKTeplaabHOT Tepamii y BUIIILAI MymmipoluHy 2 % kpemy 2 pa3u Ha 100y NpOTATroM
2 THXHIB 200 TUPOTPUIIMHY TENTO 2 pa3u Ha A00Y MPOTATOM | THIKHSI.

7. Ilpu BuUsBIEHHI CEHCHOUTI3aIl 10 KB JOMAIIHBOIO MUY PEKOMEHJIOBAHO
3actocyBanHsa ACIT 3 ekcTpakToM MUIOBOTO KJIiIIA, 110, B CBOIO YEPTy, MOXKE MOKPAIIUTH
nepedir aToMmiYHOro ASPMATUTy Ta 3MEHIIUTH PU3MK PO3BUTKY OpOHXIaJIbHOI acTMH Ta
aJICPriYHOI0 PUHITY y JITEH 3 CEHCHOLII3aII€r0 0 KB JOMAITHOTO ITHITY.
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The significance of the problem

Atopic dermatitis (AD) is a chronic relapsing inflammatory skin disease. Over the
past 30 years, the prevalence of AD in industrialized countries has tripled [Volosovets O.,
2021, Chovatiya R., 2023, Bratu D., 2023] and currently affects up to 30% of children and
10% of adults. Despite the prevalence of AD and its impact on health care, the
pathogenesis of AD remains poorly understood.

Skin sensitization by allergens is one of the most important initial stages in AD
pathogenesis [Marini A., 2023, Angelova-Fischer I., 2014]. A damaged epidermal barrier,
combined with itching and scratching in atopic eczema, allows the penetration of whole
and fragmented cells that activate innate immunity and sensitize adaptive immunity in
these patients [Osinka K., 2018]. Constitutional genetic defects in the formation of the skin
barrier can be aggravated by the action of pathogens or commensal organisms, such as
Staphylococcus aureus (S. aureus) or the yeast Malassezia [Gaitanis G., 2012]. It was
shown that 30-80% of adult patients and 5-27% of children with AD have sensitization to
Malassezia [Johansson C., 2003]. The question of the mechanisms of development and the
importance of sensitization to Malassezia in children with AD needs to be studied.

The role of the Dectin-1 receptor, a C-type lectin receptor, in the development of
sensitization to house dust mites (HDM) and fungi has been extensively studied and
demonstrated in research [Overton N.L., 2017, Joo H., 2018]. A study by Gour N. [Gour
N., 2018] demonstrated a violation of the protective response mediated by Dectin-1,
associated with a genetic variant in the Dectin-1 gene, associated with impaired lung
function. Presumably, polymorphisms in the Dectin-1 gene may play a role in impaired
antigen recognition and the development of sensitization, and their role needs to be
investigated.

Lipoproteins of S. aureus serve as a ligand for Toll-like receptors (TLR) TLR2 and
induce inflammation [lwamoto K., 2019]. Some authors have suggested that TLRs
mediate interactions between Malassezia cells or their immunogenic proteins and human
cells. It was found that TLR2, in particular, can recognize components of Malassezia yeast
[Baker B.S., 2006]. The data of Salpietro C. [Salpietro C., 2011] indicate that the allele of
the TLR2 gene — 16934 can be a genetic factor of susceptibility to AD. The role of this
polymorphism in disrupting the immune response to S. aureus as an important link in the
pathogenesis of AD requires further investigation.

Previous studies have shown the effectiveness of antifungal therapy for Malassezia
infections [Galvis-Marin J.C., 2016, Park M., 2021, Tao R., 2022] and antibacterial
therapy for S. aureus skin lesions [Gough 2022, Hwang J., 2021]. The effectiveness of
ASIT therapy with HDM drugs in patients with asthma is also demonstrable [Novak N.,
2021]. But there is a lack of research on the effectiveness of such additional therapy and
the impact on improving the quality of life in children with AD, with an assessment of the
impact of pattern recognition receptor gene polymorphisms on the effectiveness of this
therapy. Unresolved issues highlighted above served to set tasks, determine research
design and conduct it.

Connection of work with scientific programs, plans, topics



28

The dissertation is a fragment of the planned research work of the Department of
Pediatrics No. 2 of the Bogomolets National Medical University "Optimization of
diagnosis and treatment of allergic diseases in children with comorbid conditions”
(No. 0116U002414), "Diagnosis and treatment of allergic diseases in children"
(No. 0123U101121).

The aim of the study:

To increase the effectiveness of treatment and to improve the clinical course in
children with AD, taking into account polymorphisms in the Dectin-1 and TLR2 genes,
depending on the sensitization profile.

Objectives of the study:

1. To study the clinical features of the course of AD in children.

2. To study the presence of sensitization to HDM allergens, Malassezia yeasts
allergens, and food allergens in children with AD.

3. To study skin colonization by S. aureus and Malassezia species using PCR in
children with AD.

4. To study the polymorphism in the Dectin-1 gene in children with AD and its
influence on the course of the disease, the profile of sensitization and the effectiveness of
AD treatment.

5. To study the polymorphism in the TLR2 gene in children with AD and its
influence on the course of the disease, the profile of sensitization and the effectiveness of
AD treatment.

6. To develop and implement an algorithm of individual pathogenetic therapy of
patients with AD depending on variants of polymorphisms in the Dectin-1 and TLR2
genes and the existing sensitization profile.

7. To assess the quality of life of children with AD and determine ways to improve it.

Scientific novelty of the obtained results

For the first time, the pathogenetic mechanisms of the development of AD in
children related to genetic factors of impaired recognition of pathogens, factors of
colonization and sensitization were investigated. Based on the obtained data, a theoretical
justification was made and a new practical approach to improving diagnostic methods,
formation of risk groups, determination of predictors of severe AD phenotype and the
development of accompanying respiratory pathology, and substantiation of applied AD
therapy schemes in children was proposed.

For the first time, a comparative study of sensitization to Malassezia yeasts was
conducted using the ALEX and Immunocap methods. For the first time, the relationship
between the presence of sensitization to Malassezia and clinical parameters of the disease
was studied: age of manifestation, degree of severity, presence of concomitant allergic
diseases, "head-neck™ localization, age, sex. For the first time, it was shown that
sensitization to Malassezia was more often observed in children with an early phenotype,
is reliably associated with AD of the "head and neck™ type and can serve as a marker of a
more severe form of the disease.

For the first time, sensitization to HDM in children with AD was studied and the
relationship between the presence of sensitization to HDM and clinical and laboratory
parameters of the disease: age of manifestation, degree of severity, presence of
concomitant allergic diseases, indicators of total IgE, age, sex. For the first time, it was
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shown that sensitization to HDM causes a severe disease phenotype, higher total IgE
values, longer disease duration and significantly more often causes concomitant
respiratory allergies — asthma and AR.

For the first time, the presence of 6 species of Malassezia on the skin was
investigated by the PCR method and its relationship with the presence of AD, age, and sex
was studied. A difference was found between healthy children and children with AD, and
depending on gender: a predominance of Malassezia globosa over Malassezia restricta was
found among children with AD, and in particular among boys, which is due to different
activity of sebaceous glands and the content of fatty acids in the skin. For the first time,
the effect of S. aureus skin colonization on the longer duration and more severe course of
the disease was investigated.

For the first time, the role of Dectin-1 gene polymorphism in the development and
course of AD in children was investigated. For the first time, it was shown that the GG
genotype rs7309123 of the Dectin-1 gene is more common in children with AD. For the
first time, the relationship between the rs7309123 polymorphism of the Dectin-1 gene and
increased total IgE and specific IgE of HDM was shown.

For the first time, the role of TLR2 gene polymorphism in the development and
course of AD in children was investigated. For the first time, the presence of the
rs4696480 polymorphism in the TLR2 gene has been shown to contribute to a more severe
AD phenotype, food sensitization, and S. aureus carriage or infection.

For the first time, on the basis of a multivariate linear regression analysis of
demographic, laboratory, and genetic factors, it was established that the presence of a
pathological homozygous polymorphism of rs7309123 in the Dectin-1 gene is a predictor
of severe AD.

An algorithm for the complex therapy of AD was developed taking into account the
presence of the pathological homozygous genotype of polymorphisms rs7309123 in the
Dectin-1 gene and rs4696480 in the TLR2 gene and the sensitization profile. The
effectiveness of the improved regimen of AD therapy with the addition of antimycotic,
antibacterial drugs and allergen-specific immunotherapy to the standard regimen was
proposed, substantiated, and proven.

Practical significance of the obtained results

New criteria for the risk group among children with AD regarding the development
of a severe phenotype, food allergy, and concomitant respiratory allergy are proposed.
This will allow correction of treatment in this group of patients in order to prevent further
progression of the disease. It is suggested that children with an early manifestation,
burdened with an allergological parental history, be included in the risk group for severe
and persistent disease, development of food allergy and accompanying respiratory
pathology.

An algorithm for the diagnosis of AD is proposed, based on the assessment of the
presence of genetic risk factors and aggravating factors of colonization by Malassezia,
S. aureus, and sensitization to food allergens, Malassezia and HDM. Based on this, it is
proposed to select groups of patients for further correction of therapy taking into account
these factors. In order to increase the effectiveness of AD therapy, the use of antifungal
agents ketoconazole 2% cream and zinc pyrithione (PZ) is recommended when
sensitization to Malassezia yeast is detected; in patients with skin colonization by
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S. aureus, the use of antibacterial therapy is recommended — mupirocin 2% cream or
thyrothricin gel. Allergen-specific immunotherapy with dust mite extract is substantiated
and recommended for use in complex treatment of AD in children with sensitization to
HDM. Such a multifactorial influence will improve the effectiveness of standard therapy,
prevent the progression of AD and the development of asthma and AR in children.

The specified algorithm will provide a personalized approach to therapy taking into
account the individual phenotype of the child's disease, the selection of groups of patients
depending on the available genetic markers of pattern recognition receptor gene
polymorphisms rs7309123 in the Dectin-1 gene and rs4696480 in the TLR2 gene, who
have been proven to benefit the most from additional methods of treatment.

Implementation of research results into practice

The results of the study have been implemented in the work practice of the CNE
"1 Territorial Medical Association of Lviv", SS "Hospital of St. Nicholas", CNE
"Chernivetsk Regional Children's Clinical Hospital®, CE Poltava Regional Children's
Clinical Hospital named after M.V. Sklifosovsky Poltava Regional Council, CNE "
Zaporizhzhia Regional Clinical Children's Hospital™ of Zaporizhzhia Regional Council”,
CNE "Regional Children's Clinical Hospital" of Kharkiv Regional Council”.

Scientific developments and results of the dissertation are used in the educational
process of the Department of Pediatrics No. 2 of the Bogomolets National Medical
University, Department of Pediatrics No. 2 of Danylo Halytsky Lviv National Medical
University, Department of Pediatrics and Pediatric Infectious Diseases of Bukovyna State
Medical University, Department of Hospital Pediatrics of Zaporizhzhia State Medical
University, Department of Pediatrics No. 2 of Poltava State Medical University,
Department of Pediatrics No. 1 and Medical Genetics of Dnipro State Medical University,
Department of Pediatrics No. 1 and Neonatology of the Kharkiv National Medical
University.

Personal contribution of the acquirer

The dissertation is an independent completed scientific study. The author analyzed
special literature on the chosen topic, conducted an expert analysis of the problem, and
determined the object of the research. The author independently selected patients and
formed groups, carried out clinical observation, performed initial processing of the results
of clinical, laboratory, and instrumental methods, personally conducted treatment of all
sick children with further long-term observation. The author systematized and summarized
the obtained research results, conducted a statistical analysis, on the basis of which
scientific works were prepared for publication, all sections of the dissertation were written
and designed, conclusions were formulated, and practical recommendations were
developed. Scientific works on the subject of the dissertation, published in co-authorship,
implement scientific ideas of the applicant, there is no conflict of interests, materials and
conclusions of the protected candidate's dissertation are not used.

Approbation of the results of the dissertation

The main provisions of the dissertation were presented at the meeting of the
Department of Pediatrics No. 2 of the Bogomolets National Medical University, Scientific
and practical online conference with international participation “Interdisciplinary
approaches to the diagnosis and treatment of children's diseases” (Kyiv, April 22-23,
2021), XVIII All-Ukrainian scientific and practical conference with international
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participation "Current issues of higher medical (pharmaceutical) education: today's
challenges and prospects for their solution™ (Ternopil, May 20-21, 2021), scientific
conference "Kyiv Allergology Days" (Kyiv, March 26-27, 2021), European Academy of
Allergy and Clinical Immunology Congress 2021 digital (June 10-12, 2021, Krakdw,
Poland, online), the XXIII All-Ukrainian Scientific and Practical Conference "Current
Issues in Pediatrics” (Sydelnikov Readings) (Kyiv, September 15-17, 2021), the First
Scientific and Practical Conference with international participation "Actual
multidisciplinary issues of perinatology, neonatology and pediatrics: clinical and legal
aspects (October 19-20, 2021), XV Congress of Pediatricians (Kyiv, October 12-13,
2021), scientific and practical conference with international participation™ IPIP-2022:
International platform of integrative pediatrics” (Kyiv, March 3-4, 2022), BNC PRM 2022
(Tartu, Estonia, June 9-11, 2022, online), European Academy of Allergy and Clinical
Immunology Congress 2022 (Prague, Czech Republic, June 1-3, 2022), XXIV All-
Ukrainian Scientific and Practical Conference "Current Issues in Pediatrics” (Sydelnikov
Readings) (Kyiv, September 15-16, 2022), IV International Pediatric Congress "Child's
Health™ (Lviv, September 30-1 October 2022), Kyiv Allergology Days (Kyiv, October 21-
22, 2022), All-Ukrainian Scientific and Practical Conference "Current Issues of Infectious
Diseases in Children" (Kyiv, March 30, 2023), Scientific Conference "Kyiv allergy days"
(April 7-8, 2023), scientific and practical conference "International Platform of Integrative
Pediatrics-2023" dedicated to the memory of Academician V.G. Maidannyk (Kyiv, April
19-20, 2023), scientific and practical conference with international participation "Actual
issues and practical aspects of children's pulmonology and allergology: standards of
medical care" (Kyiv, April 27-28, 2023) European Academy of Allergy and Clinical
Immunology Congress 2023 (online, June 9-11, 2023).

Publications

Based on the dissertation materials, 24 scientific works were published, including 12
articles indexed in the Scopus scientometric database (6 articles — Q4, 6 articles — Q0), 11
articles in scientific journals recommended by the Ministry of Education and Culture of
Ukraine, 1 article in publications indexed in international scientometric databases.

The structure and scope of the dissertation

The dissertation consists of an abstract in Ukrainian and English, a table of contents,
a list of conventional abbreviations, an introduction, a literature review, material and
research methods, 5 sections of own research, analysis and generalization of research
results, conclusions, and practical recommendations. The listed sections occupy 301 pages.
Other pages are a list of references (29 Ukrainian and 463 foreign sources). The thesis
contains 53 tables and 142 figures.

The main content of the work

Research materials and methods

To achieve the set goal and solve the research tasks, we examined and treated 116
children aged 3 months to 18 years with AD. The control group consisted of 103 healthy
children of the appropriate age without a burdensome allergic history. The research was
conducted on the basis of the Helsinki Declaration of the World Medical Association and
the rules of quality medical practice, voluntary participation, informing patients about the
nature of the research.
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All patients of the main group were receiving inpatient treatment or were referred as
outpatients in the allergology department of the Kyiv City Children's Clinical Hospital No.
2 during 2020-2022. The main group consisted of 59 boys, median age 7 [4; 10], and
57 girls, median age 5 [2.5; 8]. There were 49 boys in the control group, median age 6 [5;
8], and 52 girls, median age 7 [5; 11]. The age distribution of the main and control groups
did not differ statistically significantly (p>0.05).

The diagnosis of AD was verified according to the unified clinical protocol of
primary, secondary (specialized), tertiary (highly specialized) medical care "Atopic
dermatitis" (UCPMC) (Order of the Ministry of Health of Ukraine dated 04.07.2016
No. 670) and according to the proposed criteria of G.M. Hanifin, G. Rajka, which were
supplemented by the British group of specialists and adopted in 1994 as international
clinical guidelines [Williams HC, 1994]. The severity of AD was determined according to
the SCORAD scale. The diagnosis of asthma was verified in accordance with the protocol
for the diagnosis and treatment of asthma in children (Order of the Ministry of Health of
Ukraine dated 23.12.21 Ne 2856) and the recommendations of the global strategy for the
treatment and prevention of asthma GINA (Global Initiative for Asthma, revised in 2022).
The diagnosis of AR was verified according to the protocol for the diagnosis and treatment
of AR in children (Unified clinical protocol of primary, secondary (specialized) and
tertiary (highly specialized) medical care for allergic rhinitis, 2017).

Children included in the study underwent the following examination methods:
clinical and anamnestic, including using questionnaires based on the Children's
Dermatological Quality of Life Index (CDLQI), the Infant Dermatological Quality of Life
Index (IDQOL), the Family Dermatological Quality of Life Index (FDLQI), laboratory
(general blood test, general urinalysis, bacteriological examination of the skin for the
presence of S. aureus, immunological examination (general and specific IgE to allergens
Malassezia and HDM, food allergens), determination of the presence of polymorphism
rs7309123 in the Dectin-1 gene, rs4696480 in the TLR2 gene, identification of species of
Malassezia on the skin using PCR, statistical methods.

The level of specific IgE (SIgE) in blood serum was determined in two stages: a
cohort of 333 children using the ALEX 2 multiplex test (Allergy Explorer (ALEX®;
MacroArray Diagnostics, Wien, Austria)) [Heffler, E., 2018, Celakovska, J., 2021]. In a
cohort of 51 children, specific IgE to Malassezia was determined by the
immunochemiluminescence method on the ImmunoCAP 100 (Thermo Fisher Scientific
Inc., Phadia, Sweden) using the appropriate reagents.

In order to determine the species of Malassezia on the skin, genotyping was
performed in the main and control groups using real-time PCR. In order to determine
S. aureus on the skin, bacteriological culture was carried out by taking a scraping from the
affected area. Identification of catalase-positive colonies was performed on a
Vitek2compact bacteriological analyzer.

To determine the polymorphisms rs7309123 in the Dectin-1 gene and rs4696480 in
the TLR2 gene, polymorphism genotyping was performed in the main and control groups
using real-time PCR.

In order to evaluate the effectiveness of adding PZ to standard therapy, patients
were randomly divided into two groups: the group that received treatment with 0.2% PZ
cream on the affected skin areas 2 times per day 3 weeks and the necessary symptomatic
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treatment (the main group, n=31) and the control group (n=31), who received only
symptomatic therapy.

In order to study the effectiveness of ketoconazole 2% cream in the treatment of AD
in children as an additional therapy, patients were randomly divided into two groups: the
group that received treatment with ketoconazole cream 2% on the affected skin areas
2 times a day for 3 weeks and the necessary symptomatic therapy (the main group, n=28)
and a control group (n=26), who received only symptomatic therapy.

To evaluate the effectiveness of adding 2% mupirocin cream to the standard
therapy, patients were randomly divided into two groups: the group that received treatment
with 2% mupirocin cream on the affected skin areas 2 times a day for 10 days and the
necessary symptomatic therapy (the main group, n=19) and a control group (n=18) that
received only symptomatic therapy.

In order to evaluate the effectiveness of the use of thyrothricin as an additional
therapy in the treatment of AD, a 7-day study was conducted with the participation of 37
children: the patients were randomly divided into two groups — the group that received 2%
thyrothricin in gel on the affected skin areas 2 times a day and necessary symptomatic
therapy (the main group, n=18) and the control group (n=19), who received only
symptomatic therapy.

A 24-month study was conducted in order to evaluate the effectiveness of ASIT
therapy with HDM extract as an additional therapy in the treatment of AD in children with
sensitization to HDM. 26 patients with AD were included in the study and randomly
divided into two groups — 12 patients were treated with SLIT mixed HDM allergens
"Imunolog" (Ukraine) and the necessary symptomatic therapy, and 14 were included in the
control group, who received only symptomatic therapy.

Statistical processing of the obtained data was carried out using the statistical
package IBM SPSS Statistics Base (version 22) and the software EZR version 1.32
(graphical interface of the R environment (version 2.13.0). To assess the correlation
between indicators, the Pearson correlation coefficient was used for the data, which does
not differ from normal distribution, or Spearman for data whose distribution differs from
normal (p). SNPAnalyzer was used to test the distribution of genotype frequencies
according to the Hardy-Weinberg distribution law. The association of each polymorphism
with the risk of AD was investigated using the ¥ test and determining odds ratio.
Multivariate analysis was performed to analyze possible factors associated with AD
severity. ROC analysis with receiver operator characteristic curve (ROC-curve) was used.
Difference in therapy efficacy between two subgroups before and after treatment was
determined using the Wilcoxon test and was considered statistically significant at the level
of p<0.05. The influence of parameters on the effectiveness of treatment was determined
by odds ratio (OR).

Research results

In order to assess the prevalence of AD and to determine the association of food
allergy (FA) and anamnestic and clinical parameters of AD, 116 children with AD were
examined. The number of children with food sensitization and manifestations of FA was
23 children (19.8%) (Fig. 1).
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Fig. 1. Prevalence of sensitization to food allergens in children with AD (%).

FA was significantly more common in children with moderate and severe AD than
in the group of patients with mild AD (¥*>=7.555, p<0.05). In the group of children with
FA, an earlier onset of AD was noted (p<0.05). Children whose parents had a history of
atopic diseases were significantly more likely to have concomitant FA (¥*=12.831,
p<0.05), which indicates the importance of a parental allergic anamnesis as a prognostic
marker for the development of food sensitization.

In order to compare the indicators of sensitization to Malassezia in children with AD
and in the population of children with a combination of allergic diseases, the level of
specific IgE to Malassezia spp. was determined in a large cohort of 333 children using the
ALEX2 multiplex test, then in 51 children of the main group.

Among children with atopy, specific IgE to Mala s 5 was detected in 67 children
(20.1%), to Mala s 6 — in 215 children (64.6%), to Mala s 11 — in 77 children (23.1%).
These data indicate a significant prevalence of sensitization to Malassezia in children with
atopic diseases. The distribution of sensitization classes is presented in Fig. 2.
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Fig. 2. Distribution of classes of sensitization to molecular components of
Malassezia among children with atopy.
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Fig. 3. Correlation of specific IgE to molecular components and age: A. for Mala s
5, B. for Mala s 6, C. for Mala s 11.
Note. * — p<0.05

Fig. 4. Correlation of specific IgE to molecular components and total serum IgE:
A. for Mala s 5, B. for Mala s 6, C. for Mala s 11.

Note. * — p<0.05
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Fig. 5. Correlation of specific IgE to molecular components: A. for Mala s 5 and
Mala s 6, B. for Mala s 6 and Mala s 11, C. for Mala s 11 and Mala s 5.
Note. * — p<0.05

The level of antibodies to Mala s 5 and Mala s 6 are correlated with total serum IgE
(p=0.161 and p=0.112, respectively), an inverse correlation was also found between the
level of specific IgE to Mala s 11 and to Mala s 6 (p=- 0.351), Mala s 5 and Mala s 6
(p=-0.490). Correlation of specific IgE and age was found for the molecular component
Mala s 6 — weak inverse correlation (p=-0.126). No correlation was found between age and
total IgE in blood serum, which indicates the absence of correlation between the indicators
of sensitization to Malassezia and age in the study by the ALEX2 method (Figs. 3-5).

Sensitization to Mala s 6 was most common among children. The highest values of
the sIgE index were observed for Mala s 11 — in 23.9% of patients. This may indicate that
the Mala s 11 protein has the greatest allergenic potential.
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Children sensitized to Malassezia have also been found to have concomitant
sensitization to mold, pollen, animals, HDM, foods, etc. Therefore, this group of children
has significant polysensitization. A graphic representation of accompanying sensitization
in children sensitive to Malassezia is presented in Fig. 6.
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Fig. 6. Prevalence of concomitant sensitization in children sensitized to Malassezia.
Next, serum IgE to Malassezia was evaluated in the main group of 51 children using

the Immunocap method (Fig. 7). The obtained data indicate a sufficiently high prevalence
of sensitization to yeast fungus in children with AD.
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Fig. 7. Distribution of children of the main group depending on the class of
sensitization to Malassezia.

A higher level of IgE to Malassezia spp. was a marker of a more severe form of AD
in children. Patient age or gender did not correlate with IgE to Malassezia. Sensitization to
Malassezia was significantly more often observed in children with an early AD phenotype
(Fig. 8). We found a significant association of AD "head-neck™ type with specific IgE to
Malassezia (OR=7.77, Cl 1.95-30.95, p<0.05). Thus, sensitization to Malassezia is quite
common among children with AD, and most likely develops as a result of a disrupted
epidermal barrier, and leads to worsening of the severity of the disease.
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Fig. 8. Correlation of Malassezia-specific IgE in children with AD and the
SCORAD index (A), age of onset of AD (B), level of total IgE (C), duration of AD (D).
Note. * — p<0.05

The level of specific IgE to HDM was determined in 101 patients included in the
study. Sensitization to HDM was found in 49 (48.5%) children, in 52 (51.5%) AD patients
the result was negative. Children sensitized to HDM had predominantly severe disease
phenotype (p<0.001), higher total IgE (p<0.001) and longer disease duration (p=0.013)
(Fig. 9). It was also demonstrated that in the group of children sensitive to HDM,
respiratory allergy — asthma and AR were significantly more common (OR=7.237,
Cl 1.514-34.598) (Fig. 10). This demonstrates that the transepidermal route of
sensitization to dust mites is an important step in the atopic march and development of
respiratory allergy.
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Fig. 9. Comparison of the SCORAD indicator (A), the total IgE indicator (B), the

duration of the disease (C) in two groups of children depending on the presence of sIgE to
HDM, p<0.05.
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Fig. 10. Distribution of children with AD in the group with and without sensitization
to HDM depending on the presence of AR (A) and asthma (B).

Colonization of the skin by S. aureus is significantly more common in children with
AD than in healthy children (OR=3.974, CI 1.861-8.486): among children with AD, 44%



38

had a positive culture for S. aureus, in the control group, S. aureus colonization was
detected in 17% of children (Fig. 11). Children with S. aureus colonization were older than
children with normal microflora (p<0.05) and had a longer duration of AD disease
(p<0.05) (Fig. 12). SCORAD was significantly higher in S. aureus carriers (p<0.05)
(Fig. 12). Obviously, the longer duration of the disease determines the greater burden of
antigenic load of S. aureus on keratinocytes and immune cells of the skin.
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Fig. 11. The results of determination of S. aureus in the group of patients with AD
and the control group, p<0.05.
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Fig. 12. Comparison by age (A), disease duration (B), SCORAD index (B) of
groups of children — carriers and non-carriers of S. aureus, p<0.05.

PCR of skin smears to determine Malassezia species revealed a significant
predominance of M. globosa over M. restricta, especially among boys. M. pachydermatis
and M. slooffiae were detected in ten patients and one control, presumably, these species
can worsen AD by antigenic or metabolic means (Fig. 13). Among healthy controls, the
ratio of M. globosa to M. restricta was in favor of M. globosa (Fig. 14), but not as
significant as in patients, and also more prominent among boys (Fig. 15). Thus, it was
found that the distribution of Malassezia by species is different between patients and
control children, and is likely to depend on gender: a significant predominance of M.
globosa over M. restricta was more noticeable among children with AD, and particularly
among boys, which may be due to the different lipid composition of sebum. A disturbed
ratio of species probably plays a role in the pathogenesis of AD, possibly through the
species-dependent formation of metabolic products and pro-inflammatory substances.
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Fig. 13. Results of determination of six species of Malassezia in patients with AD
and in children of the control group.
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Fig. 14. Distribution of M. globosa and M. restricta species on the skin of children
with AD (A) and healthy children (B).
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Fig. 15. Distribution of Malassezia species on the skin of children depending on
gender: A — girls, B — boys.
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It was found that the rs7309123 polymorphism of the Dectin-1 gene is a predictor of
the development of AD in children: variants with the GG rs7309123 genotype in the
Dectin-1 gene are found more often in the main group than in the control group (OR =
2.35, Cl 1.03-5.108, p=0.02, ?>=7.514) (Fig. 16). In addition, the relationship between the
rs7309123 polymorphism of the Dectin-1 gene and increased total IgE (OR=2,3193,
Cl 1,00-5,37) and specific IgE to dust mites (OR=4.26, ClI 1.432-12.72) was demonstrated
(Fig. 17). It’s serves as an evidence that the presence of the GG variant in a certain way
leads to the recognition of allergens, in particular dust mites, and predisposes to the
development of sensitization in children with AD.
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Fig. 16. Genotype distribution of rs7309123 Dectin-1 polymorphism in children of
the main and control groups, p < 0.05.
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Fig. 17. Genotype distribution of the rs7309123 Dectin-1 polymorphism depending
on the increased level of serum total IgE (A) p<0.05, and the presence of an increased
level of serum IgE to HDM (B) in children of the main group, p<0.05.

Table 1 presents the results of the regression analysis in the form of the incidence
rate of AD (the exponent of the logistic regression coefficients), their 95% confidence
intervals, and p-values. CC genotype for Dectin-1 genotype and age less than 2 years for
age categories were selected as reference categories.
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Table 1
The results of the regression analysis in the form of the odds ratio
of the occurrence of AD

OR 2,5% 97,5% p-value
Dectin-1, CG 2,11 1,1 4,08 0,0257
Dectin-1, GG 1,98 0,87 4,49 0,1039
Age 2-10 years 0,10 0,01 0,79 0,0293
Age 11-17 years 0,08 0,01 0,65 0,0185

Analyzing the relationship between the Dectin-1 genotype and the occurrence of
AD, it can be seen that in comparison of individuals with the CC genotype, the CG
genotype increases the chances of having AD by 111% (OR=2.11, 95% CI 1.1-4.08) with
statistical significance at the level of p=0.0257. At the same time, a statistically significant
relationship was not found for GG, which may be due to the small number of patients in
this group, because the 95% confidence interval for OR only crosses 1 (OR=1.98, 95% ClI
0.87-4.49), and the p-value is slightly above the threshold (p=0.104, so there is a 10.4%
chance of obtaining these results in the population if the null hypothesis is true, which is a
fairly low probability). Taking into account the statistically significant result for CG and
the threshold result for GG, it can be concluded that there is a probability of the protective
value of the CC genotype in the occurrence of AD.

The results of our study did not reveal a direct effect of the rs4696480
polymorphism in the TLR2 gene on the risk of developing AD (Fig. 19.A), but it was
found that the presence of this polymorphism contributes to a more severe AD phenotype
(OR=6.39, Cl 1.24-32.99) for AA and TT, x?=5.66 p=0.06) (Fig. 19.B), food sensitization
(OR=2.88, CI 1.027-8.08) (Fig. 20.A) and S. aureus infection of the affected skin
(OR=7,00, CI 1,85-26,46 for TT) (Fig. 20.B). TLR2 is likely to mediate the severity of
AD: recognition and presentation of food molecules and S. aureus antigens by skin and gut
DCs leads to sensitization of the allergy-prone child
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Fig. 19. Genotype distribution of rs4696480 polymorphism in TLR2 in children of
the main and control groups, p>0.05.



42

50 50

40 40

% 30 % 30
20 20

10 10

0 0

FA + FA - S. aureus + S. aureus -
AA BAT BTT AA BAT BTT
A B

'Fig. 20. Genotype distribution of the rs4696480 polymorphism in TLR2 depending
on the presence of food allergy (A) and S. aureus colonization (B) in children of the main
group, p<0.05.

The conducted study demonstrated that children with a severe AD phenotype have
an increased risk of concomitant allergic diseases (OR=5.60, ClI 1.86-16.86). In addition,
children with an early AD phenotype have a more severe form of AD (OR=6.75,
Cl 1.50-30.37) and an increased risk of developing respiratory allergies (OR=7.59,
Cl 2.45-23.58). Also, children with a family history of atopy have a high risk of
developing severe AD phenotype (OR=9.25, CI 3.44-24.90) and concomitant allergic
diseases (OR=3.92, Cl 1.76-8.75).

In this study, no protective role of the use of skin care products for the prevention of
AD was found — AD was more common in the intervention group: the OR for the
moisturizing cream group, relative to the group that did not receive any measures, was
68.6, Cl 3.9-1201.5, p=0.004 (Fig. 21). This may be due to the fact that the use of
moisturizing creams for the treatment of already existing AD could have affected the data,
but the route of percutaneous sensitization, when allergens can enter the cream during the
application of an emollient to the skin, cannot be excluded. The use of emollients was also
not significant for the development of FA (OR=1.4, ClI 0.4-4.9), p=0.56. We have not
found the protective role of a longer duration of breastfeeding (more than 3 months) for
preventing the development of AD (OR=0.1, CI 0.01-2.6, p=0.19), or FA (OR=L1.3,
Cl 0.3-6.9, p=0.74). Early introduction of supplementary food did not affect the
development of AD (OR=0.9, CI 0.3-2.7, p=0.8), and FA (OR=0.8, Cl 0.2-2.9, p=0.76).

Fig. 21. ROC curve of the six-factor logistic regression model for AD risk prediction.

The results of the CDLQI, IDQOL, and FDLQI quality of life questionnaires were
correlated with AD severity indicators. The number of patients in whom the
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manifestations of AD had a small effect on the quality of life was 25.4%, a moderate effect
— 40.8%, a very large effect — in 19.7% of patients, in 12.7% of patients AD caused an
extremely large effect on the quality of life. Thus, 98.6% of patients indicated that AD
affects the quality of life.

This study demonstrated the effectiveness of using a 3-week course of PZ in the
treatment of AD as an additional therapy: children with AD who received topical PZ had
statistically significantly better dynamics of the SCORAD indicator than children of the
control group (W=782.5, p=0.006) and the CDLQI score (W=635.0, p<0.001) (Fig. 22).
The effectiveness of treatment depended on the presence of a minor homozygous
polymorphism rs7309123 in the Dectin-1 gene: ASCORAD in the subgroup of children
with the CC and CG genotypes was significantly higher than in the subgroup of children
with the GG genotype (20.0+£10.9 and 12.9+4,7, respectively, T=2.55, p=0.016) (Fig. 23).
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Fig. 22. Dynamics of the SCORAD indicator (A) and the CDLQI and IDQOL
indicators (B) in the groups on the 3rd and 7th week after the start of treatment, p<0.001.
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Fig. 23. Comparison of the index of AD improvement — ASCORAD depending on
the genotype of the rs7309123 polymorphism in the Dectin-1 gene in the main group
(20.0£10.9 and 12.944.7, respectively, T=2.55, p=0.016).

The effectiveness of using a 3-week course of ketoconazole 2% cream in the
treatment of AD as an additional therapy was shown. Children treated with ketoconazole
had significantly better dynamics of the regression index: the differences in ASCORAD
and ACDLQI between groups were statistically significant (W=465.0, p<0.001 and
W=429.5, p<0.001, respectively) (Fig. 24).

The effectiveness of the treatment depended on the presence of a minor
homozygous polymorphism rs7309123 in the Dectin-1 gene: ASCORAD in the subgroup
of children with the CC and CG genotypes was significantly higher than in the subgroup
of children with the GG genotype (20.2+11.5 and 1316.5, respectively, T=2.12, p=0.044)
(Fig. 25). This may be due to the fact that children who are carriers of the pathological



44

genotype of the Dectin-1 receptor gene have an altered presentation of fungal allergens,
and are particularly sensitive to the influence of Malassezia on the severity of the disease.
And that's why such children can benefit the most from antifungal therapy.
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Fig. 24. Dynamics of the SCORAD indicator (A) and CDLQI (B) in the groups on
the 3rd and 7th week after the start of treatment, p<0.001.
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Fig. 25. Comparison of the index of AD improvement — ASCORAD depending on
the genotype of the rs7309123 polymorphism in the Dectin-1 gene in the main group
(20.2+£11.5 and 13+6.5, respectively, T=2.12, p=0.044).

The results of the study demonstrate the effectiveness of the use of mupirocin in the
treatment of AD as an additional therapy: patients with AD who received mupirocin cream
2% topically had significantly better dynamics of the SCORAD index and CDLQI and
IDQOL quality of life score than children who received only traditional therapy (T=2.70,
p=0.011 and T-W=190.0, p<0.001 respectively) (Fig. 26).
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Fig. 26. Dynamics of the SCORAD indicator (A) and CDLQI (and IDQOL) (B) in
groups on the 10th day and one month after the end of treatment, p<0.001.
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This study showed that the addition of thyrothricin to standard AD therapy in
children with S. aureus infection can provide significant clinical efficacy in terms of
SCORAD and CDLQI and IDQOL quality of life scores (T=4.06, p=0.011 and W=275,5,
p=0.004 respectively) (Fig. 27).
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Fig. 27. Dynamics of the SCORAD indicator (A) and CDLQI and IDQOL (B) in
groups on the 7th day and one month after the end of treatment, p<0.001.

A randomized 2-year study showed that SLIT with HDM extract can provide
significant clinical effectiveness according to SCORAD and CDLQI questionnaire
indicators in children with AD: the decrease in SCORAD was 52.1% in the HDM SLIT
group and 20.2% in the control group (T-W=78.0, p<0.001 in the SLIT group), the
decrease in CDLQI was 40.7% in the SLIT group (T-W=66.0, p<0.001) (Fig. 28).
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Fig. 28. Comparison of the AD improvement rate — ASCORAD (A) and the CDLQI
questionnaire score (B) depending on the degree of severity, in the SLIT group and the
control group.

Therefore, the conducted study provides reasons for the feasibility of adding
antimycotic and antibacterial therapy, as well as ASIT, depending on the profile of
sensitization, infection and genetic factors, to the standard treatment of AD in children.

Conclusions

Based on the data obtained from the study of the role of pattern recognition receptor
polymorphisms in the development of atopic dermatitis, skin colonization by Malassezia
and S. aureus, skin sensitization to Malassezia, HDM and food allergens in children, a
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theoretical justification was made and a new algorithm for the diagnosis and therapy of
atopic dermatitis with the detection of risk groups regarding the development of a severe
phenotype and associated respiratory allergic diseases and justification of the applied
therapy schemes.

1. Differences in the clinical manifestations of the course of atopic dermatitis have
been revealed, depending on the age of disease manifestation and burdened allergic
anamnesis. Children with an early manifestation, burdened by an allergic parental
anamnesis are a risk group for severe and persistent disease (OR=6.75, Cl 1.50-30.37 and
OR=9.25, CI 3.44-24.90, respectively), the development of food allergy (¥*>=7.56, p<0.05)
and accompanying respiratory pathology (OR=7.59, ClI 2.45-23.58 OR=3.919,
Cl 1.756-8.747). Food sensitization and manifestations of food allergy were found in
19.8% of children with atopic dermatitis.

2. Sensitization to Malassezia yeast is quite common and is observed in 29.4% of
children with atopic dermatitis. Sensitization to Malassezia was more often observed in
children with an early phenotype (p=0.541, p=0.0372), significantly associated with atopic
dermatitis of the "head and neck" type (OR=7.77, Cl 1.95-30.95, p<0.05) and can serve as
a marker of a more severe form of the disease. Most likely, sensitization develops as a
result of a broken epidermal barrier, and leads to worsening of the severity of the disease.

3. When determining the species of Malassezia, there is a difference between
healthy and children with atopic dermatitis, and depending on gender: the predominance
of Malassezia globosa over Malassezia restricta among children with atopic dermatitis,
and in particular among boys, is revealed, which is due to the different activity of the
sebaceous glands and the content of fatty acids in the skin. M. pachydermatis and M.
slooffiae were detected only in the group of patients, probably they may have a close
connection with atopic dermatitis.

4. Sensitization to house dust mites was observed in 48% of children with atopic
dermatitis, which caused a more severe phenotype of the disease (p<0.001), higher total
IgE values (p<0.001), a longer duration of the disease (p=0.013) and significantly more
often causes accompanying respiratory allergy — asthma and allergic rhinitis as stages of
atopic march and development of respiratory allergy (OR=7.237, Cl 1.514-34.598,
p<0.001).

5. In children with atopic dermatitis, skin colonization by S. aureus was detected
much more often than in healthy children — in 44% of cases against 17% (OR=3.974,
Cl 1.861-8.486). This caused them to have a longer duration and a more severe course of
the disease (p<0.05).

6. The rs7309123 polymorphism of the Dectin-1 gene is an important predictor of
the development of atopic dermatitis in children: variants with the GG rs7309123 Dectin-1
genotype are found more often in the main group than in the control group (OR=2.35, CI
1.03-5.108). There is an association between the rs7309123 polymorphism of the Dectin-1
gene and elevated total IgE (OR=57.86, ClI 3.27-1025.03) and specific IgE to house dust
mites (OR=4.26, Cl 1.432-12.716). This is evidence that the presence of the rs7309123
polymorphism of the Dectin-1 gene leads to the recognition of allergens, in particular
house dust mites, causes the development of sensitization in children with atopic
dermatitis, the progression of a severe disease and the development of concomitant
allergic respiratory pathology — allergic rhinitis and asthma.
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7. The presence of the rs4696480 polymorphism in the TLR2 gene contributes to a
more severe phenotype of atopic dermatitis (OR=6.395, Cl 1.24-32.99), food sensitization
(OR=2.88, CI 1.027-8.076) and carriage or infection of S. aureus (OR=7.00, CI 1.85-
26.46): recognition and presentation of food molecules and S. aureus antigens by dendritic
cells of the skin and gut leads to sensitization of the allergy-prone child.

8. In the complex therapy of atopic dermatitis, in the presence of a pathological
homozygous genotype of the polymorphisms rs7309123 in the Dectin-1 gene and
rs4696480 in the TLR2 gene, it was appropriate to determine the sensitization profile
followed by an individual approach to therapy, taking into account the relevant allergen.
When sensitization to Malassezia yeast was detected, the effectiveness of antifungal agents
was demonstrated: ketoconazole 2% cream reduced the severity of symptoms by 46%;
zinc pyrithione improved symptoms of atopic dermatitis by an average of 45%.
Antibacterial therapy was shown to be effective in patients with S. aureus skin
colonization: adding mupirocin 2% cream to standard therapy led to a 25% improvement
in symptoms; addition of thyrothricin gel reduced the severity of atopic dermatitis by
32.4%. In patients with dust mite sensitization, allergen-specific immunotherapy with dust
mite extract reduced the severity of the main clinical symptoms by 52.1%.

Practical recommendations

1. In order to improve the effectiveness of early diagnosis and treatment of atopic
dermatitis for all patients, regardless of age, gender and duration of the disease, it is
recommended to carry out a comprehensive examination, which includes the assessment
of basic clinical and laboratory parameters and the presence of sensitization, colonization
of the skin by pathogenic and conditionally pathogenic organisms, genetic factors, for the
further formation of the risk group regarding the severe phenotype of the disease and the
development of concomitant respiratory allergic pathology.

2. In children from the risk group, it is advisable to determine the polymorphisms
rs7309123 in the Dectin-1 gene, rs4696480 in the TLR2 gene, the presence of S. aureus
and Malassezia species colonization on the affected skin areas, the presence of
sensitization to food allergens, Malassezia and house dust mites.

3. In the complex therapy of atopic dermatitis in the presence of a pathological
homozygous genotype of the rs7309123 polymorphism of the Dectin-1 gene, it is
recommended to determine the profile of sensitization followed by an individual approach
to therapy, taking into account the relevant allergen.

4. In the complex therapy of atopic dermatitis in the presence of a pathological
homozygous genotype of the rs4696480 polymorphism in the TLR2 gene, it is
recommended to determine food sensitization and the presence of skin colonization by
S.aureus, followed by an individual approach to therapy, taking into account the
significant allergen and pathogen.

5. If sensitization to Malassezia yeast is detected in children with atopic dermatitis,
it is recommended to use antifungal agents: ketoconazole 2% cream 2 times a day or zinc
pyrithione 2 times a day for 3 weeks.

6. When S. aureus colonization is detected, it is recommended to use antibacterial
therapy in the form of mupirocin 2% cream 2 times a day for 2 weeks or thyrothricin gel
2 times a day for 1 week.
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7. When sensitization to house dust mites is detected, the use of ASIT with dust mite
extract is recommended, which, in turn, can improve the course of atopic dermatitis and

reduce the risk of developing asthma and allergic rhinitis in children with sensitization to
house dust mites.

Key words: atopic dermatitis, children, Malassezia, house dust mites, S. aureus,
Dectin-1, Toll-like receptors, antibacterial therapy, antimicotic therapy, ASIT



