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AnHoTanusl. Llensro Hactoselt paOoThI sBIsieTC 0030 aKTyaJIbHBIX JAHHBIX O TATOTCHETHYECKUX MEXaHU3Max
(OpMHUPOBaHUA XPOHUYECKOM CHOHTAHHOM KPANMBHHULIBI M BO3MOXKHOCTH TNPUMEHEHHS HOBOTO ITOKOJICHUS
0JI0KaTOpPOB THPO3MHKUHA3BI bpyToHa. XpoHHUeckas CliOHTaHHask KpaluBHHIA — 3a00JIeBaHKE, HEPEAKO TPYIHO
MO TArOINEEC TEPAMK M 3HAUMTENBHO YXyALIAroNlee KadeCTBO JKW3HM NanueHToB. CTaHmapTHas Teparus
AQHTUT'MCTAMUHHBIMU TIperiapataMu U aHTu-IgE Tepanus omannzymaGoMm B HEKOTOPBIX CIIydasX HE NPHUBOAUT K
JIOCTVKEHHIO YIOBJIETBOPUTEIBHBIX IIOKA3ATENIEH B JICYEHUU. Pe3ynbraTaMu NpOBENEHHBIX B IIOCIECIHUE TOJbI
WCCIIE/IOBAHMH SIBIJIOCH YTOYHEHHE MEXaHW3MOB ()OPMHPOBAHUS BBICHINAHWN y JaHHOW TPYIIBl OOJBHBIX,
OOHOBJIEHHE TATOTCHETUYECKON KIIaCCU(PUKALUKM U CO3JaHHE HOBBIX JICKAPCTBEHHBIX MPENapaToB, CIIOCOOHBIX
BIMSITh HA TEUCHUE XPOHWUYECKOW CIIOHTAHHOW KpamuBHUIIBL. TuposnHKuHa3a bpyTroHa — omHa u3 Hambosee
3HAYMMBIX MUIIEHEH /IS HOBBIX TAPTeTHBIX JIEKAPCTBEHHBIX CPEICTB-MHTUOMTOPOB, CAMBIM TTEPCIIEKTUBHBIM U3
KOTOPBIX Ha CEroAHSIIHWN JeHb SIBJsIeTCs peMHOpyTHHHO. PemMuOpyTHHHMO, HOBBIN NEepopalibHBI MHIHOUTOP
THPO3UHKHHA3bl bpyTOHa, 001a1aeT yaydiieHHbIM npoduieM 3¢ GEeKTUBHOCTH U O€30IaCHOCTH 0 CPaBHEHUIO CO
CBOMMH TIPELIECTBEHHNKAMH, B3aMMOJICHCTBYET C HEaKTHBHOW KOH(OpMalmell THPO3MHKWMHA3BI bBpyToHa c
HEoOpaTUMbIM €€ MHTMOMPOBAHUEM JUISl IOCTHIKEHHSI BRICOKOCEIEKTUBHOTO U YCTOHUHBOTO AP deKTa.

KiroueBble cioBa: XpOHMYECKas CIIOHTAHHAs KpalmMBHMLA, HMMYHONATOT€HE3, OMan3ymao,
TUPO3UHKHMHA3a bpyToHa, peMUOpyTHHNO
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Chronic Spontaneous Urticaria: Features of Immunopathogenesis
and New Approaches to Treatment
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Abstract. The purpose of this work is to review current data on the pathogenetic mechanisms of the formation of chronic
spontaneous urticaria and the possibility of using a new generation of Bruton tyrosine kinase blockers. Chronic

© llkoaxuna C.A., Aponnna N.A., 2025


mailto:brokeny_2008@mail.ru
mailto:shmaneva@list.ru
mailto:brokeny_2008@mail.ru
mailto:shmaneva@list.ru
https://orcid.org/orcid-search/search?searchQuery=ORCID:0000-0001-5622-5960
https://orcid.org/orcid-search/search?searchQuery=ORCID:0000-0001-9147-169X
https://orcid.org/orcid-search/search?searchQuery=ORCID:0000-0001-5622-5960
https://orcid.org/orcid-search/search?searchQuery=ORCID:0000-0001-9147-169X

AKTyanbHble npobnembl MeauuuHbel. 2025. Tom 48, Ne 1 (5-14) Beal¥
Challenges in modern medicine. 2025. Volume 48, Ne 1 (5-14)

spontaneous urticaria is a disease that is often difficult to treat and significantly deteriorates the patients’ life
guality. Standard therapy with antihistamines and anti-IgE therapy with omalizumab in some cases does not
lead to satisfactory treatment results. The results of studies conducted in recent years have made it possible to
clarify the mechanisms of rash formation in this group of patients, update the patho-genetic classification and
create new drugs that can affect the course of chronic spontaneous urticaria. Bruton's tyrosine kinase is one of
the most significant targets for new targeted inhibitor drugs, the most promising of which today is remibrutinib.
Remibrutinib, a new oral Bruton's tyrosine kinase inhibitor hav-ing an improved efficacy and safety profile
compared to its predecessors; it interacts with the inactive con-formation of Bruton's tyrosine kinase providing
its irreversible inhibition to achieve a highly selective and sustainable effect.

Keywords: chronic spontaneous urticaria, immunopathogenesis, omalizumab, Bruton's tyrosine kinase,
remibrutinib
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BBenenune

Xponunyeckas cioHTaHHas kpanuBHULa (XCK) — 0THOCUTENBHO pacIpoCTpaHEHHOE 1€PMaTOIIO0-
ruyeckoe 3a00JIeBaHue, XapaKTePHU3YIOIIEECs: BHE3AMHBIM M HEMIPEACKAa3yeMbIM BOSHUKHOBEHHEM 3Y-
ISAIIMX BOJIBIPEH M/WINM aHTHOOTeKa, JUIsIeecs: 0osee MIeCTH Heslellb. TO THCTAMHHEPIUIecKoe pac-
CTPOMCTBO, OIIOCPE0BAHHOE TYYHBIMH KJIETKaMU, 3HAUUTEIIbHO YXy/IIAI0IIee Ka4eCTBO KU3HU Malu-
€HTOB. TeKyIre BapuaHTHI JICUCHUS BKIIOUAIOT aHTUTUCTAMUHHBIC ITpenapaThl, oManu3ymal U uK-
JIOCTIOPUH B MOATAITHOM AJITOPUTMUYECKOM I0/IXOJI€, HAIIPABIEHHOM Ha MOJHBII KOHTPOJIb CUMITO-
MoB. O1HaKO OTBET MAIIMEHTOB Ha 3TU TeparneBTHUECKHE BApPUAHTHI He BCET1a Pe/ICKa3yeM/a1eKBaTeH
n3-3a (PEHOTUIMUYECKON U PHIOTHINYECKONW IeTepOreHHOCTH 3a00JIeBaHMs, BCIIEACTBUE YEro CUMII-
TOMBI MOT'YT OBITh HEIOCTATOYHO KOHTPOJIUPYEMBIMU. B CBS3U C 3TUM COBpEMEHHBIE HCCIIEI0BAHUS
HalpaBJICHbl Ha BBIIBIEHMH OMOMapKepOB JJIsi MPOTHO3WPOBAHUS TEPAIeBTUUYECKOTO OTBETA, MAKCH-
MaJIbHOH NepcoHaNn3ay 1 (OpMUPOBAHHS NALIMEHTOOPUEHTHPOBAHHOTO TIOAX0/A K JICUEHHIO.

Henabio HacTosmel pabOThI ABJISETCS aHAIU3 COBPEMEHHBIX HAYUYHBIX JIaHHBIX O MaTOr€HE3e
XPOHUYECKON CIIOHTAaHHOM KpanmuBHMIIBI, IMMYHOJIOTHYECKUX MEXaHW3MaxX pa3BUTHs 3a00JIeBaHMUs,
BO3MOXXHOCTSIX U NIEPCIIEKTUBAX TapreTHON TepaIuy.

MaTepI/laJ'lbl H ME€TObI

JlutepaTypHbIMH HCTOYHHKAMU SBISLIMCH 0a3bl qanHbix PubMed, MedLine, Google Scholar,
Scopus u eLibrary. ITouck npoBoauiICs O KIIFOYEBBIM CIIOBAM CPEIU PYCCKO- U aHTJIOA3BIYHBIX pa-
601 ¢ 2018 roga mo 2024 rox. Mcnonp30Banuch cucTeMaTHYeCKie 0030pbl, METaaHAJIN3bl, KOTOPT-
HBIC ¥ PaHIOMH3HPOBAHHBIC OPUTHHAILHBIC CCIIEIOBAHNS

AHAaJIU3 COBPeMEeHHBbIX JHUTEPATYPHbIX HCTOYHUKOB

XpoHUYecKasi CIIOHTaHHAsI KpalmuBHUIA — ATO JJIMTENHHO IpOTeKarolee 3a00eBaHue, Omo-
cpenyeMoe TYYHBIMH KJIETKaMH, KITHHUYECKHU MPOSBIISIONICECS] BOSHUKHOBEHHEM PEITUIUBUP YIOIITNX
BOJIIBIPEH C BO3MOXKHBIM COYETAHUEM C aHTHOHEBPOTHYECKUM OTEKOM TIPH OTCYTCTBUM KaKOTO-IHO0
ycTaHOBJIEHHOTO Tpurrepa [Zuberbier et al., 2021]. Oxomno 13 % manuentoB ¢ XCK mMoryT umets B
Ka4yeCTBE MPOSBICHUS TOJIBKO aHTMOOTEK M HE Pa3BUBAIOT BOJIIBIPHU. [lnurenbHOoCTh TeueHus XCK
BapualenpHa, OT 6 Helenb 10 HecKoJMbkux JeT, 11-14 % manuentoB crpamaror XCK 6omnee 5 ner
[Fricke et al., 2020]. MakcumanbHas uurenbHOCTh TeueHus XCK He onpesienieHa, MMEIOTCS JaHHbIC
0 TIPOJIOJKUTENFHOCTH 3a00aeBaHus 10 204 MecsIeB, 0 NAIllHeHTOB, TOCTUTIIINX PEMUCCUU B Te-
4yeHue 5 Jet, BapbupoBaiack ot 29 % mo 71 % [Maurer et al., 2017].
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OnuaeMHONIOTHYECKUE UCCeJoBaHus okasbiBatoT, yto XCK umeercs y 1-2 % nacenenust B
Mupe. 3a0oIeBaHre BCTPEUaeTCs B J[Ba pas3a Yallle y KCHIIUH, YeM Y MY)KUiH, HanOoJiee pacrpocTpa-
HEHO Cpeay MaueHToB B Bo3pacte 4059 ner, y netel reHAepHbIX U BO3PACTHBIX OTJIMYUI HE BBISIBICHO
[Fricke et al., 2020]. Umetotcs uccnenoBanust o HeraruBHoM BinsiHnk XCK Ha Ka4ecTBO JKM3HU CO 3Ha-
YUTEIBHBIM BO3JICHCTBHEM Ha MEKJIMYHOCTHBIC OTHOIICHHS, padOTy, COIMAIbHBIC (DYHKIIMM U COH.
Kpowme toro, y marimenToB ¢ XCK yacTto pa3BUBarOTCs CeKCyaybHast JUC(YHKIMS, pAaCCTPOUCTBA CHA U
COITYTCTBYIOIIME ICHXUATPUYECKUE 3a00JICBaHMs, HAIIPUMED, Jieripeccrs u TpeBokHOCTH [Mendelson et
al., 2017]. Tak, npoBenenHoe uccienoBanne «OeHKa SKOHOMUYECKOTO U T'yMaHHUCTHUECKOTO OpeMEHU
MAaIEHTOB C XPOHUYECKOM CIOHTaHHOM/ MaronaTinaeckoi kpanuBauLei» (ASSURE-CSU: ASSessment
of the Economic and Humanistic Burden of Chronic Spontaneous/Idiopathic Urticaria patiEnts) noka-
3ai0, uro 6onee 20 % mammentoB ¢ XCK mporyckator He MeHee 1 daca paboThl B HEZIENIO, a ooIiee
YXYAIIEHHE TPOU3BOAUTEILHOCTH Tpyaa cocTaBuiio 27 %, 3HaunTebHOe Ynciio narueHToB (32,8 %)
o000 00 OrpaHUUYCHUSAX, CBI3aHHBIX C KPAIUBHMIICH, B IOBCCAHCBHOM HEpaOOUeH NCATCILHOCTH.
14 % nanmenToB, yuactBoBaBmux B uccienoBannun ASSURE-CSU, BeiHYy»X)AeHBI ObUTH 00paIiaThes 3a
HEOTJIOKHOM MOMOIIBIO, a 8 % — mosry4aTh cranmoHapHoe Jiedenue [Maurer et al., 2017].

bpems manmenToB ¢ XCK taxke ocioxusiercs acconnanuerd XCK ¢ MMPOKUM CIIEKTpOM Co-
MyTCTBYIOIIMX 3a0oseBaHuil. B MHOroumcClIieHHBIX HccnenoBanusx uydeHo coueranue XCK ¢ npy-
THMU rpyHnaMu 3a00J1eBaHUM, TAKUMH KaK aJIEPTUYECKUi pUHUT U acTMa, 3a00JIeBaHuUs IIUTOBUIHOM
’KeJIe3bl, pPeBMAaTHYECKUE U BOCTIAIMTEbHEIE 3a00meBanus [ Sanchez-Borges et al., 2021], a rakke Bo3-
MOJKHAsI KOPPEISAIUS MEXK]Ty YaCTOTOW COMYTCTBYIONIUX 3a00JIEBAHUI M TIPOJIOJDKUTEIBHOCTBIO Kpa-
nuBHuIel [Agondi et al., 2023]. 3aboneBanust MUTOBUIHON Kelie3bl HAUOOJIEE YaCTO BCTPEUATUCH Y
narenToB ¢ XCK (50 % nabmonenwuii). Kpome Toro, namuentsl ¢ XCK (0ocoOeHHO B3pOCIbIe Malu-
€HTBI )KEHCKOTO 110J1a U TAIIUCHTHI ¢ OTSTOIEHHBIM CEMEWHBIM aHAMHE30M ) UMCIOT ITOBBIIIICHHBIN PHUCK
pasBUTHS BUTHIIATO, IEPHULINO3HON anemun 1 Tupeonanta Xammmoto [Kolkhir et al., 2017]. B ckan-
JTMHABCKOM HCCIIEIOBAaHHHM HAa OCHOBaHHMM JATCKOTO HAIMOHAIBLHOTO peectpa manueHToB (DNPR) ¢
XCK, pedpakTepHbIX K JICUCHHIO aHTUTHCTAMHUHHBIMH TIpenapaTami, Oblia MpoAeMOHCTPUPOBAHA MO~
BBIIIICHHASI PACIIPOCTPAHEHHOCTh aTOITMYECKUX 3a00JIEBAaHUI, BKITFOUYAs aTONMMYECKUI IEPMATUT, aCTMY
U puHOKOHBIOHKTUBHT [Thomsen et al., 2017; Ghazanfar et al., 2020]. MacrouuTo3 u aHaduIakcust
TaKe ObUIM B 3HAUMTENLHOM cTenenu cBs3anbl ¢ XCK [Kim et al., 2018].

ITaTorenes. PazButne kak Bonasipel, Tak 1 anrnoreka npu XCK o0ycroBneHo akTuBauen Tyd-
HBIX KJIETOK KOKH M BBICBOOOKIeHHEeM MeauaTopoB [Zuberbier et al., 2021]. [ToMumo TYy4HBIX KIIETOK,
naroreHe3 XCK BxiroyaeT (hopMUpOBaHNE BOCHATUTENFHOTO HHOUIBTPATa C B3aMMO/ICHCTBUEM MHO-
»ecTBa 3(P(PEKTOPHBIX KIIETOK, BKIroUas T-kiuetku, 6asobmisl u s03uH0dmIs [Altrichter et al., 2020].
Hecmotps Ha T0, uto narmenTs! ¢ XCK Hepeako coo01maroT 00 000CTpeHNH CBOEro 3a00JIeBaHMs B OTBET
Ha cTpecc, UH(EKINH, TPOIYKThI MUTAHUS WIH TIPHEM HECTEPOUIHBIX IPOTUBOBOCTIATUTENHHBIX MpeTa-
paToB, 3TU TPUITEPHI HE ABJSIFOTCS CIEIM(PUISCKUMH, U CUMIITOMBI HE MOTYT OBITH BOCIPOW3BEICHBI
IyTeM MPOBOKAIIMK B KOHTPOJIMpyeMbIX ycrmoBusx [Zuberbier et al., 2021; Kolkhir et al., 2022].

Ha nacrosiiee Bpems paccMaTpuBaroTCs o kpaitHeil Mmepe 2 Bo3mMoxkHbIe ipuarHbl XCK, ac-
COILIMUPOBAHHBIE ¢ 2 ayTOMMMYHHBIMU DHJIOTUIIAMU C PA3TMYHBIMU THIIAMHU ayTOAHTHUTEN, KOTOPHIE
CBsI3aHBI C aKTHBAILMEN TYYHBIX KIETOK Koxku [Sanchez-Borges et al., 2021; Kolkhir et al., 2022]. Otu
sapotunbl XCK monydniin Ha3BaHUsS Ha OCHOBE KJIACCH(DMKAIIMU PEaKIUid TUIIepYyBCTBUTEIHEHOCTH
I'enna (Gell) u Kym6ca (Coombs). ITockonbKy rHIIEpuayBCTBHTEIBHOCTD | THIIA XapaKkTepu3yeTcs adbep-
panTHOM nmpoxayknueit IgE, manuenTsr, nMeromue ayroanturena IgE, ObTi OTHECEHBI K ayTOMMMYH-
Homy sHotrry XCK tuna I (tun [ aiCSU), Takxke HazpiBaeMomy ayToaimieprudeckum tuniom XCK. B
OTJIMYHUE OT KJIACCUYECKON TMIEPUYBCTBUTEIHHOCTH | THTIA, KOTOPYIO «BKIIOYAIOT)» SK30TCHHBIE all-
neprensl, Tun | ayroummynnoit XCK xapakrepusyetcs antutenamu IgE, HanmpaBieHHbBIMH Ha COO-
CTBEHHBIE aHTUTEHHI (TaKKe HasbIBaeMble ayroauiepreHamu) [Bracken et al., 2019]. I'unepuyBcTBH-
TenbHOCTH THIA [Ib XapakTepusyercss aHTUTEII03aBUCHMBIM ITPOIIECCOM, B KOTOPOM CHeIH(pHUICCKIE
antutena IgG cBsI3BIBAIOTCS ¢ AyTOAHTUTCHAMH, BBI3bIBAsI MATOJIOTHUECKUE COCTOSIHUSA. Takum oOpa-
30M, manueHThl ¢ XCK, y KOTOphIX MPUCYTCTBYIOT ayToanTuTena IgG, Obut OTHECEHBI K ayTOMMMYH-
nomy tuiy sugotuna IIb [Bracken et al., 2019; Schoepke et al., 2019; Kolkhir et al., 2022].
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0O6a sugoruna XCK uMeroT oiuH U TOT ke (GEHOTHII, TO €CTh BOSHUKHOBEHHE 3YISIINX BOJI-
JBIPEN U aHTMOOTEKA, U OJIMHAKOBBIC MEXAHU3MbI BIMSIHUSI MEAUATOPOB aKTUBALIMU TYYHBIX KIIETOK,
KOTOpbIE MMPUBOIAT K Ba30IWIATAI[MH, TIOBBIILICHHON MPOHUIIAEMOCTH COCYIUCTON CTEHKH, aKTUBAIIH
HEPBHBIX OKOHYAHUI JEpMbl U PEKPYTUPOBAHUIO BOCIIAIUTEIbHBIX KIETOK B 30HY BocnaieHus. Bol-
CBOOOKaeMble MEAMATOPhI TYYHBIX KJIETOK OKa3bIBAIOT CBOE JICHCTBHE MTOCPEICTBOM PELIETITOPOB Ha
PE3UIEHTHRIX U PEKPYTUPOBAHHBIX KileTKax-MuieHsx koxu [Bracken et al., 2019]. Cuuraercs, uro
tun [ XCK (aiCSU) Bcrpeuaercs yare, gem tui [Ib aiCSU [Schoepke et al., 2019]. ITpu stom GopmsI
XCK MoryT pa3nudaTbCes 110 HECKOJIBKUM BayKHBIM KIIMHUYECKUM U JJAOOpATOPHBIM IIPU3HAKAM, BKITIO-
yas peakiuio Ha jgeucHue [Schoepke et al., 2019; Sanchez-Borges et al., 2021; Kolkhir et al., 2022].

Ocraercst OTKPBITHIM BOIIPOC O MyCKOBBIX MeXaHU3Max, mpuBoAsaiux k pasutuio XCK. He-
KOTOpBIE UCCIIEIOBAHUS TOBOPAT O 3HAUUMOM POJIU B MMATOr€HEe3e aHTUTEN K TUpeonepokcuaase. Tak,
Altrichter S. ¢ coasr. [Altrichter et al., 2020] cooOurwiu o mopbieHHbIX ypoBHIX IgE-antu-TIIO y
54 % (259 u3 478) nanuentoB ¢ XCK. [IpogomkeHHbIe pa3HBIMU TPYINaMU YYE€HBIX UCCIIEIOBAHUS
noaTrBepaAwn pacrnpocrpaneHHOCTh IgE-anTtu-TIIO ot 34 % mo 70 % B rpynmax namueHToB ¢ XCK
[Sanchez et al., 2021; Cildag et al., 2021]. Pabora Sanchez J. ¢ coart. [Sanchez et al., 2021] noka3ana
0oJiee BBIPAKEHHYIO PEAKIMIO KOXXHM B BUJE BOJIBIPEH M TUTIEPEMHUH HAa BHYTPUKOXKHBIE MPOOBI C
TIIO y moneit ¢ XCK 1o cpaBHEHHIO €O 310pOBBIMH JHIIaMU. Toil xe rpynioil yueHbIX Oblia BbISB-
JIeHa nepekpecTHasi peakTuBHOCTh Mexkay TI1O u s03unoubHOMN epokcuaaszoii (3I1) sopunodu-
JIOB JIEPMBI, YTO MOXET CIIOCOOCTBOBATh AKTHMBALIMU TYYHBIX KIETOK KOxH y manueHToB ¢ XCK
[Sanchez et al., 2021]. TTomumo IgE-antu-TIIO u IgE-antu-3I1, y nanuentoB ¢ XCK Obutn BBISB-
nensl IgE k nByxuenoueuynoit JIHK, IL24, tkaneBomy daxtopy CD142, 303uH0DUILHOMY KaTHOH-
Homy Oenky, FceRI [Schmetzer et al., 2018; Asero et al., 2020]. B o011ieii ClI05KHOCTH Y MAIUCHTOB C
XCK ects IgE k 6osee uem 200 ayroanturenam [Schmetzer et al., 2018; Schoepke et al., 2019].

Tun I1b XCK acconmupoan ¢ Hanuuuem ayroantuten IgG k IgE unm k ero Beicokoaddun-
Homy perenitopy FceRI [Schmetzer et al., 2018; Schoepke et al., 2019]. IlepBsie naHHBIE O THCTa-
MuHIHOepupyronmx ayroantutenax I1gG k IgE Obuin momyuenst B 1988 1. Gruber B.L. ¢ coasr., u
3TO HAOJIOIEHNE COTIPOBOKIANIOCH IEMOHCTpalel 00pa3oBaHMs BOJIJIbIPEH B MECTE BHYTPHUKOKHON
WHBEKIHMH ayTOJOTHYHON CHIBOPOTKH, TEMEPh U3BECTHOM KaK KOKHBIM TECT C ayTOJOTMYHOM CHIBO-
potkoit (ASST) [Gruber et al., 1988]. Tun IIb ayroummynHoit XCK octaBascs m10X0 U3y4eHHBIM B
TE€YeHHE MHOTUX JieT. PabOThI mocaeAHNX JIET MO3BOJIMIN YCTAHOBUTH HEKOTOPbIE MEXAHU3MBbI 11aTO-
renesa ganHoro BapuanTa XCK. B ony6nukoBanubix B 2019 r. pesynpraTtax uccnenosanuss PURIST
(Profiling Urticaria for the Identify of Subtypes) na 3naunTensHO# momyssinuu naueHToB ¢ XCK
ObLTH OIIeHEeHBI 3 onpeaenstomux npusHaka tuna [Ib ayroummynnoit XCK: monoxxuteabHbIN TECT ¢
ayTOJIOTUYHOW ChIBOPOTKOM, npucyrcTBue IgG-antu-FceRl/IgG-antu-IgE anTuten u nonoxurens-
HBIH TecT akTuBanuu 6azo¢uios. Jlanusie uccnenopanust PURIST nokazanu, uro menee 10 % mnaru-
enToB pa3BuBatoT XCK o IIb ayroumMmyHHOMY THITY, UMEIOT O0Jiee TSKEIbI BapuaHT TeUEHUs 3a-
OoneBanus, HU3KKE ypoBHU obOmiero IgE u Bbicokne ypoBHM ayTOAQHTHUTEN K TUPEOUIHON MEPOKCHU-
nasze [Schoepke et al., 2019]. B mpormecce nccie0BaHuil MOSIBUIOCH HECKOIBKO JOMOTHUTEIBHBIX
MapkepoB ayrouMmmyHoir XCK tuma IIb, BkItouas HOYHBIE CHMITOMBI, 03UHOTICHUIO U HU3KHE
ypoBHH o0miero IgA, cnabpiii w/wiM MeJICHHBIA OTBET HAa CTAaHIAPTHOE JICUCHHE aHTHUTHCTAMUH-
HBIMH ITpenapatamu u omanuzymadom [Kolkhir et al., 2020; Marcelino et al., 2021].

B cBs131 C BBINIENU3]I0)KEHHBIM U3YYEHHE MOJIEKYISIPHO-KIETOUYHBIX MEXaHU3MOB (DOpMHUPOBa-
Hus u pa3BuTHs XCK 1mo3Bonuiio ycoBepIIeHCTBOBATH MOAXO/IbI K TEpalluu M HauaTh pa3pabOTKy
MAIMEHTOPUECHTUPOBAHHBIX OMOIOTUYECKUX METOJIOB JICUCHHSI.

IlepcnekTusbl Jedenusi. B Hactosimee BpeMs nedeHue nanueHtoB ¢ XCK npenmonaraer
MOATANHBIA MOAXO0/, BKIIOYAIOIINI AHTUTUCTAMUHHYIO TEPANUIO U MPEAYNPEKICHUE NETPaHyIALUN
tyunbix kiaerok [Khan et al., 2021; Zuberbier et al., 2021]. TIpuHIUIIBI JICUCHHS HAIIUTA OTPAXKECHUE
B COIVIACUTEJIbHBIX JIOKYMEHTAX, B T. 4. POCCHUICKUX KIIMHUYECKUX PEKOMEHIALUX [0 KPAlTMBHHUIIC
2023 r. IlepBbie 3Tambl CTAHAAPTHOTO JICYCHHS BKITIOUYAIOT B ce0s1 H1-aHTUrrncTaMUHHABIC TIpemapaThl
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BTOPOT'0 MOKOJICHHS ¢ MOCIEAYIOLUUM YBETUUYEHUEM J03bI 10 4-KpaTHOU MPU OTCYTCTBUH UITU HEJNI0-
CTaTOYHOM OTBETE HA CTAHJAPTHYIO JO3UPOBKY. B ciyyasx, pe3sUCTEHTHBIX K aHTHUTHCTaMUHHBIM
npenapaTam, cleAyrolei CTyNeHbIO TepaNuu SBISETCS OMaTn3yMad — T'yMaHHU3UPOBAHHOE aHTUTEIIO
IgG-tuna nporus IgE [Zuberbier et al., 2021]. [TonyueHHble naHHBIC O posik ayToanTuten IgE namu
CTapT UCCIIeOBAaHHUSIM O BO3MOXKHOCTH MPUMEHEHUS npenapata omann3ymad B repamun XCK [Kim
et al., 2018; Kolkhir et al., 2020; Zuberbier et al., 2021; Orzan et al., 2022].

Omanuzymal uHrubupyert B3aumoeiictsue mexay IgE u ero BoicokoadpuHHBIM peLienTo-
pom FceRI. CrienctBuem 3Toro sBisieTcs: 6J10Kaia akTHBALMK TYYHBIX KIIETOK U 0a30(HIIOB, a TAKXKe
CHIDKEHUE cTumynupytomero BiausHus IgE Ha B-kileTku U aHTUTeHNPE3EHTUPYIOUINE KIETKH I0-
cpencTBOoM cBsi3biBaHUS ¢ Hu3koaduuHbM perentopom CD23. ITomumo 3TOr0, BRICBOOOXKIEHUE
MEANAaTOPOB BOCMAJICHUS 3HAUUTEIBHO CHIKACTCS Oyiaroaps AUCCOLUUPYIOIIEMY JIEHCTBUIO OMa-
nu3yMaba Ha paHee CBA3aHHBIM TYYHBIMH KieTKamu u Oazodmuamu IgE. B paHnoMu3npoBaHHBIX
KOHTPOJIMPYEMBIX uccieqoBanusx 10 70 % ManueHToB ¢ Pe3UCTEHTHON K aHTUTHCTaAMUHHBIM TIpe-
naparaM XCK u IgE-antu-TPO nokazanu noiaHyoo OpOTEKIUIO pa3BUTHS YPTUKAPHBIX BBICHITAHUN
BOJIJIBIPEIA 110 cpaBHEHUIO ¢ 4,5 % narmeHToB B rpymie mianedo [Calzari et al., 2024]. Cnalbiit oTBET
WM OTCYTCTBHUE OTBETa Ha OMalIM3yMa0 ObLIM CBSI3aHBI C HAIMYKEM MapkepoB ayrouMmMyHHON XCK
tuna [Ib: monoxuTensHpIi TECT akTUBAIIUHN 6a30(HIIOB, HU3KHI ypoBeHb oo01iero IgE, Bricokuii ypo-
BeHb [gG-antu-TIIO, HU3KMI YypoBeHb 303WHOPWIOB M 0a30(uiIoB mepudeprudIeckoll KpOoBU
[Giménez-Arnau, Salman, 2020; Toubi, Vadasz, 2021]. BmecTe ¢ TeM, HECMOTPS Ha BBICOKYIO KIIH-
HUYECKYIO J(PPEKTUBHOCTh oMann3ymaba, manHble uccienoBanus AWARE (A World-wide
Antihistamine-Refractory chronic urticaria patient Evaluation) roBopst 06 OTCYTCTBHH KOHTPOJIS Yy
3HauuTeNbHON wactu nanueHToB (27,1 %) ¢ XCK mnocne 24 mecsueB JiedeHHUsT OMaln3yMaOoM
[Maurer et al., 2020]. D10 00CTOATENBCTBO CTUMYIHPYET OOJIEE NETATbHOE H3YYCHUE HUMMYHOIATO-
reHe3a XpOHUYECKOH CIIOHTaHHON KPAIMBHUIIBI M TOMCK HOBBIX MOJIXO/I0B K TEPAITHH.

Tak, 66110 MOKa3aHO, 4TO 00a MEXaHNW3Ma aKTUBAIMK TYYHBIX KJIETOK U 0a3zoduioB mpu XCK
(ayroummynutet tuna [ u ayroummynuret tuna IIb) MoryT cocyiecTtBoBaTh OTHOBPEMEHHO Y OZJHOTO
u Toro e manuenta [Bernstein et al., 2024]. Kpome Toro, siBiseTcst 1oKa3aHHBIM (DaKT, 4TO aKTHBALIHS
peuenTtopa B-kierok urpaer kmoueByto poib B XCK, renepupys ayropeaktuBHble B-kiieTku u mpo-
IOyKIuo ayroantuten. LlenTpanbHeiM 3BeHOM curHanuzauuu FceRI n penentopos B-kierok sBisiercs
tupo3uHkrHaza bpyrona (BTK), 6enok, sxcnpeccupyeMblii B pa3IMYHbIX MMMYHHBIX KJIETKaX, BKJIIO-
Yas Ty4HbI€ KJIeTKU U 6a30¢uisl, B-mumdormter, NK-kneTku, Gparouutupyroriye 1 aHTUreHIpe1CTaB-
nsrorue kireTku [Mendes-Bastos et al., 2022]. BTK siBisiercsi 0CHOBHBIM KOMIIOHEHTOM HECKOJIBKHX
CUTHAITBHBIX MyTeH, BKJIFOYas CHTHAIbHbIE yTH perientopa B-kierok (BCR), Toll-nogo6Horo peren-
topa (TLR), xemokuHoBoro perenropa u Fc-penentopa, a Takke NpsiMbIM PETYISTOPOM HHGIaMMa-
COMBI TIUpHUHCOIep Kalero Jomena 3 cemeiicta NLR (NLRP3) [Weber et al., 2017; Mendes-Bastos et
al., 2022] (38, 39). [Momumo storo, BTK perymupyeT npoBeJieHHE B TYYHBIX KJICTKAX, BBI3bIBAs UX
aKTHUBAIMIO M JIETPAHYJISIMIO, YTO MPUBOJIUT K BBICBOOOXKICHUIO MOIIHBIX MEAMATOPOB BOCHAJICHHUS,
TaKUX KaK TUCTaMHH, TPUMTAa3a, (JaKTOp aKTHBAIIMH TPOMOOIMTOB, MPOCTArIaH/ANH, JICHKOTPHUECHEI,
TNF, IL-4, IL-5, IL-13, IL-17 u IL-31[Kolkhir et al., 2022a, 6] (cMm. puc).

VYuursiBas, uto curHain FceRI urpaer Beayinyro poJib Kak B ayTOQJUIEPrUYECKUX, TaK U B ayTO-
MMMYHHBIX MEXaHHU3Max MaToreHe3a 3a00JIeBaHuil, TO TAPreTHOE BO3ICHCTBHE HA IUTOIIIIa3MaTHIe-
CKHE MEIUATOPhl 3TOTO MyTH, Takue kak nHruouposanue BTK, MoxxeT BeICTyIaTh 4eTKOM Teparnes-
tuueckoit nespio mpu XCK [Kaplan et al., 2023].

Nurudutopst BTK panHero nokosieHusi, Ha pojb KOTOPBIX B JICUEHUN aJUIEPTUUECKHUX U ayTO-
MMMYHHBIX 3a00JI€BaHHI BO3JIAraliuch OOJBIIHE HAIEKIBI, IIOKA3aJT HEJOCTATOYHO OIaronmpUsITHBIH
npoduib 6ezonacHocTu. OIHAKO BbICOKAs TEpaNeBTUYECKasi HOTPEOHOCTh CTUMYJIMPOBANIA AaIbHEi-
M€ W3BICKaHUsI, Pe3yTbTaTOM KOTOPBIX SIBHJIOCH CO3JaHUE HOBOTO IMOKOJIEHUs mHruouTtopoB BTK,
KOTOPBIE B HACTOSIIIIEE BPEMSI BKIIIOUEHBI B KITIMHUYECKUE UCTIBITAHUS 110 U3y4eHUIO0 3()(HEKTUBHOCTH U
0€30MacHOCTH y MAIlEHTOB C Pa3IMYHBIMU ayTOMMMYHHBIMH 3a00JeBaHusIMHU, BKIodas XCK.
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Key cell types involved in CSU pathogenesis

Hogsrii nepopanbHblil BeIcOKOceneKTUBHBIN nHrnouTop BTK, nccnenyemslit B oTHOIIEHUN
XCK, pemubpytunn6 (LOU064), coueraeT B cebe BIusiHUE Ha HeaKTUBHYIO KoH(popmanuo BTK ¢
HEOOpaTUMBIM MHTMOMPOBAHUEM ISl TOCTHXKEHHS BBICOKOCEJIEKTUBHOIO M yCTOHUMBOro 3¢ dexra
[Angst et al., 2020]. YcranoBneHo, uto pemuOpyTHHHO yHeTaeT IgE-omocpenoBanHOE BEICBOOOXK 1€~
HHe TMCTAMUHA U3 TYYHBIX KJIETOK in Vitro u IgE-omocpenoBanHyo akTuBaimio 0a30(hHIoB y 310po-
BbIX 100poBosibiieB [Angst et al., 2020; Kaul et al., 2021]. Kpome Toro, ucciemoBanue in Vitro moka-
3aJ10, YTO PEMUOPYTUHHO MHTUOUPYET aKTUBALMIO 0a30()UIIOB U TYUHBIX KJIETOK, BBI3BAHHYIO ChIBO-
POTKOH MAIMEHTOB ¢ XpOHUYecKol kpanuBHuIer [Gimeno et al., 2023].

PemubOpyTiHHuO orieHuBaics B ABYX uccieaoBaHusax 3 ¢assl y nanuentoB ¢ XCK, pedpak-
TEpHBIX K aHTUrUcTaMUHHBIM Mpenapatam (NCT05032157 u NCT05030311). B pannomuzupoBan-
HOM HucclieioBaHuH (ha3bl 2b y ManueHToB ¢ HeA0CTaTouHbIM KOoHTposieM XCK aHTUrucTaMMHHBIMU
npenapatamu U omanuzymadom (NCT03926611; N =311) pemubpyTrHHO npuBen K ObICTPOMY CHHU-
KEHHIO0 aKTUBHOCTH 3a00JIeBaHMs 110 CPAaBHEHHUIO C IJIae00: KaK KPaluBHUIIA, TaK U 3yl YMEHBIIIH-
JIHCh yKe Ha 1-i Hexene ¢ ycToiunBbiM 3G (dekToM 10 KoHIa teucHus Ha 12-i nenene [Maurer et al.,
2022]. 52-nenenbHoe pactmmpenHoe uccienoBanue (NCT04109313; N = 194) noarBepamiio 3TH pe-
3ynbTathl, Ipu 3ToM 28,6 % u 55,8 % nanmeHToB, NOMyYaBIIMX PEMUOPYTHHHO, TOCTUIIIN €XEHe-
JIeTbHOTO HYJIEBOTO Oajia akTUBHOCTH KPaNKBHUIIBI, CYMMHUPOBAHHOTO 3a 7 AHEH (OTCYTCTBUE Kpa-
MUBHUITHI WIH 3y7a 3a TocJIeIHue 7 AHeH) Ha 2-i u 52-i Hexene COOTBETCTBEHHO. BrICTpHIil cTapT
KJIMHUYECKOTO YJIYUILICHHs YKa3bIBaeT Ha IIEpBOOUEPEAHOE YTHETEHHE ITpoBeacHue curHana FceRI B
TY4YHBIX KJIeTKax u 6asodumax [Maurer et al., 2022; Gimeno et al., 2023]. Hau6osee yacTbiMu HEXe-
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narenbHbIMU sBieHusME (HS) (coctaBmsromumu > 5 % Bcex HS), 3apeructprpoBaHHBIMU MIPH TPU-
MEHEHUU peMHOpYTHHHOA B Ucce1oBaHuU (a3bl 2b, ObLTH roJI0BHAsS 00JTh, HA30(apUHTUT U 000CTpE-
uue XCK, 6onprmucTeo HS Obutn erkuMu u He 3aBrcenu oT 1036l [Maurer et al., 2022]. Taxoke uzy-
Yajach BEPOSTHOCTh Pa3BUTHS MH(EKIIMOHHBIX OCJIOKHEHUH Ha (oHE mpreMa peMuOpyTHHNOA, TakK
KaK IOCIeIHUH, OIOKUpYs penentopsl B-muMm@onuTos, BIMseT Ha mpoliecc aHTUTen000pazoBanus. B
uccaeqoBaHusX (as3bl 2 4acToTa MH(EKIMOHHBIX OCIOXKHEHHUH cocTaBisuia 24 % npu npueme pemuo-
pyrunuba npotus 21 % B koHTpoJBHOU rpyme [Metz et al., 2021; Maurer et al., 2022].

Maurer M. et al. B MHOTOIIEHTPOBOM PaHIOMU3UPOBAHHOM JBOWHOM CJICIIOM I11ane00-KOoH-
TPOJIUPYEMOM Hccie1oBaHuu (a3bl 2b n3ydanu pexuM J03UpOBaHus peMHUOPYTHHUOA AJIs onpeie-
JICHUS 3aBUCUMOCTH KIIMHUYECKON 3 (HEKTUBHOCTH U MTpoduiisi 6€30MacHOCTH MpermapaTa OT 036l Y
narrientoB ¢ XCK [Maurer et al., 2022]. Knuanueckwuii ekt oneHuBacs mo u3menenuro Mumekca
akTuBHOCTH KparuBHHIEI 7/ Urticaria Activity Score 7 (UAS7). Ucnonb30BaHne B KaueCTBE KOHEU-
HbIX ToyeK UAS7 = 0 (monHbIi OTBET Ha JieYeHHe, OTCYTCTBHE KpanuBHULLI U 3yna) u UAS7 < 6
(XOpoIIO KOHTPOJIMpyEeMasi aKTUBHOCTH 3a00JICBaHMS) MOKA3aJI0, YTO BCE J03BI PEeMUOpPYTHHHOA
oOecrnieunBany ObICTPBIC U KIMHIUYECKH 3HAUUMBIE YIIYUIISHHS [0 CPaBHEHHUIO ¢ 11ane6o. Perpeccus
KJIIMHUYECKUX MTPU3HAKOB (KpAIMBHUIIA) K CUMIITOMOB (3y1) y nanreHToB ¢ XCK Habmogauch yxe
Ha -1 Hezlene U COXpaHsIUCh 10 KoHIa teueHus (12-g nepens). Beicokue nokasaTenn oTBeTa ObUIH
3apPETHCTPUPOBAHBI JUIS BCEX 03 peMHOPYTHHHOA B TeUCHHE |2-HENEIBbHOTO MEePHOJia JICUCHHS C
TOYKH 3pEHUS MMOJTHOT'O OTBETA Ha JICYECHHE U XOPOILIO KOHTPOJIUPYEMOro 3a00IeBaHusl, HO IPUMEHE-
HHe 25 Mr JiBa pa3a B JcHb ObLIO 0COOCHHO 3(PPEKTUBHO 10 CpaBHEHUIO ¢ ILiane6o. [IpeamecTByro-
1iee Ucrosb3oBaHue anTu-1gE-Tepanuu He moBnusI0 HAa U3MeHeHue nmokasarenst UAS7, mockonbky
He OBLJIO OTMEUEHO CYIIECTBEHHBIX Pa3IMunii MEXKIy MAllMCHTaMH1, PaHee MoJTy9aBIuMu aHTH-IgE-
TEepanui U HE MOJIYYaBIIMMHU TaKOBYIO, HM B TpyIre peMuOpyTuHuOa (Jirodast 103a), HU B TPYIIE
mane6o. PeMuOpyTnHuO B TaHHOM MCCIIEIOBAHUH TMOKa3aJl OJIArONMPUSATHBIA TPodib 6e301acHo-
CTH BO BCEX UCMOJB3YEMBIX TO3UPOBKAX, 10303aBUCHMBIE d(h(PeKThl He ObUTH ycTaHOBIEHBL. [Ipekpa-
HIEHUE TIpreMa HCClIelyeMoro npenapara u3-3a H Obuto 3apeructpuposano y 2,6 % (7/267) namu-
€HTOB 1 HH y oiHOTO naiuenTa (0/42) B rpyne miane6o. 58,1 % (155/267) manneHToB, TOTy4YaBIINX
peMuOpyTHHHUO B paMKax UCCIeA0BaHUs, COOOTMIIH TTO KpaliHel Mepe 00 1 ann30/1e HexKenaTeTbHbIX
spieHuit. B 38,6 % cnyuaeB HSI Obuun 3apeructpupoBansl kak jerkue (33,3 % B rpyrine cpaBHEHUs),
B 16,9% — cpenneii crenenu Tspkectu (9,5 % B rpymnne cpaBHeHus) Uy 2,6 % MalueHToB OTMEYAIINCh
TsoKenbie HS (B KOHTPONBHOM rpymIie OTCYTCTBOBAIH).

BriBoabl

HecMmoTpsl Ha 3HAUUTENBHBIE YCIIEXH, JOCTUTHYTBIE B JICHEHUN XPOHUUYECKOW KPAITMBHULIBL, Y
3HAYUTEILHON YacTH OOJIBHBIX HE YAaC€TCA NJOCTUTHYTH JOCTATOYHOI'O KOHTPOJIA Haa CUMIITOMAaMU,
UCTIOJNIB3YS TPaIUIIMOHHBIE TepaneBTHYecKre cxeMbl. HoBbIe pazpabaTbiBaeMble CTpAaTEry TapreTHOU
TEpAIM MOT'yT 00JIerYnThH 6peM;1 ITaITUEHTOB, pe(i)paKTepme K HUCIIOJIb30BAHUIO aHTUT'HCTaMUHHBIX
npenaparoB u anTH-IgE-Tepanuu. Tak, TupozunkuHaza bpyrona, kiroueBast poJib KOTOPOH B IMMYHO-
OINOCPEIOBAHHOM IMATOTCHEIC XCK MOATBEPKACHA MHOTOYHCIICHHBIMU HUCCICIOBAHUAMU, ABIISACTCA
OJTHOI 13 HanboJee MepCHeKTUBHBIX MUILIEHEH 1Tt 3 TUX pazpadorok. Coznanue nuruduropos BTK ¢
YIIY4IIEHHOM CEJIEKTUBHOCTBIO U, COOTBETCTBEHHO, 00JI€€ MPHUEMIIEMBIM ITPO(hHIIEM OE30IACHOCTH SIB-
JsieTcs MHOrooOearouM HanpasiaeHrueM (apmaxosnorun. Pemubpyrunu6d (LOU064), HoBBIl miepo-
panbHblid nHrHOUTOp BTK, nmokasan B uccinenoBaHUAX BEICOKYIO H30MPAaTeTbHOCTD ICHCTBUS U 10CTa-
TOYHYIO 0€30I1aCHOCTD ¥ MOYKET paccMaTpruBaTHCA B KaUC€CTBE MOTCHIUAJIBHO MIPCATTIOYTHUTCIIBHOT'O Ba-
pHaHTa NepopaIbHOrO JIEYESHUS ISl MALUEHTOB C YMEpeHHO! U Tshkenoit popmoit XCK.
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