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Pestome. Pesmartiyeckme 3a60AeBaHMs (P3) SBASIIOTCST OAHUMM U3 CAMBIX PACTPOCTPAHEHHbIX XPOHMYEC-
KX 3Q060AEBAHMI OMOPHO-ABUIQTEABHOIO QrifNQpPATA Y COEAMHUTEALHOM TKQHM, KOTOPbIE BCTPEYQKOTCS
KQK Y B3DOCAbIX, TQK W'y AeTeu. [TondMHOM 3TUX MATOAOTMHYECKMX COCTOSIHU MOTYT OblTb USMEHEHMST B QYHK-
LIMOHUPOBAHNN UMMYHHOU CUCTEMbI, BOCMIAAEHNE, MHOEKUMN 1 APYriie GAKTOPbl. B HEKOTOPBIX CAYYAsIX
OHW MPUBOASIT K MHBAAUMAHOCTU 1 OKQ3bIBAKOT 3HQYUTEABHOE BAUSIHUE HQ KQYECTBO U MPOAOAKUTEABHOCTb
Kn3HY. CyLLECTBYIOT HE(APMAKOAOrMYECKme 1 GapMAKOAOTMYECKUE METOALI Ae4YeHMsT P3. [1epBast AVHMS
(HEAPMAKOAOIMHECKQAST) AeHYEHMST BOABLLUMHCTBA P3 COCTOUT B M3MEHEHM 06PA3Q XXM3HN (PUsmnHeckme
YIPQXKHEHUST, MPQABUABHOE MUTAHWE, OTKA3 OT KyPeHMs1). K dapMAKOAOrMYeCKOMY CTAHAQPRTHOMY A€YEHUIO
OTHOCSITCSI HECTEPOMAHbIE MPOTUBOBOCTIAAUTEABHBIE MpenapaTsl (HIBIM), rAtokOKOPTUKOUAbI, MPOTUBOPEB-
MQaTUYeCcKue npenaparbl, KOTOPbIE MOAQBASIKOT PEQKLMIO OCTPOM ¢pQA3bl, CIIOCOBOCTBYHOT CHUDKEHUIO YO OBHS
ayToaHTUTEA. K coxxanermto, xoTst HIBI 1 moMOratoT KOHTPOAUPOBATL CUMIATOMbI P3, yMeHbLLQsT 6OAb, OTEK
Y BOCMIOAEHUE, TEM HE MEHEE OHU HE 3AMEANSIKOT MPOrPEeCcCUPOBAHME 3Q60AEBAHMS. DTO OTHOCUTCSI U K
TAKOKOKOPTUKOUAQM, KOTOPbIE SIBASIKOTCS MPOTVBOBOCIAAUTEAbHLIMU FTOPMOHAMMU, CBSI3AHHBIMU C KOPTHN3O-
AOM — CTEePOUAOM, BbIPAOQTLEIBAEMBIM €CTECTBEHHbIM MyTEM B OPraHnsMe. HecMoTpst HQ CBOU rpenmMy-
LeCTBA, FAKOKOKOPTUKOUAbI AQKOT 3HQYUTEABHbIE MOB0YHbIE 3P PEKThl, BKAKOYAKOLLUME ANABET, OCTEONOPO3,
rMNepPTOHUIO, KATAPQAKTY U MOABEPIKEHHOCTb MHPEKLMSIM. 3Q MOCAEAHNE rOAbl MOAYHYEHbI HOBbIE AQHHbIE O
raroreHe3se PeBMATUHECKMX 3Q60AEBAHUI, YTO CMOCOBOCTBOBAAO BO3MOXXHOCTU CO3AQHMST MHHOBALIMOHHBIX
UMMYHOBUOAOMMHECKUX MPEnapaToB. PA3pabOoTKA TAKUX AEKAP CTBEHHBIX CPEACTB MPOU3BEAQ PEBOAIOLIMIO
B TepareBTMYeCcKkOM MNMOAXOAE MU XPOHNYECKUX PEBMATUHECKMX 3a60AEBAHUSIX, OCOBEHHO Y MALMEHTOB,
YCTOMYMBBIX K CTOHAQPTHOMY AYEHMIO. MexaHu3m AeNCTBUS STUX UMMYHOOUOAOMMYECKMX MPENQPATOB
OCHOBQH HQ LileAeHQArnpaBAEHHOM WHIMOUWPOBAHMN CrIELUMPUHECKUX UAU MOAEKYASIOHBIX MULLEHEM, HEernmo-
CPEACTBEHHO BOBAEYEHHbIX B MQTOreHe3 3a60AeBaHUsI. K HM OTHOCSITCST BAOKQTOPLI QAKTOPQ HEKPO3A
OMYXOAUW, QHTQrOHUCTbI MHTEPASUKMHOB-1, -6, -17A, 6rokatopsl CD20, CD80/CD86, nHrnbutop T-kKAETOYHOM
KOCTUMYASILIMN. VIX UCTIOAB30OBAHUE MO3BOASIET YAYHLLNTE MPOTHO3 M AOCTUYb KAMHUHYECKOU PEMUCCUM Y 3HQ-
YUTEABHOIO KOAMYECTBA MALMEHTOB.

KAloueBble CAOBQ: pesmaTtmyeckme 3Q60AeBAHMS, MMMYHOBMOAOTMYEeCKUe MnpenapaTsl; GAOKATOPSb
GaAKTOP QA HEKPO3QA OMYXOAU, AHTArOHUCTbI MHTEPAEWKNHOB-1, -6, -17A; 6AokaTopbl CD20, CD80/CD86; vHrm-
OUTOP T-KAETOYHOU KOCTUMYASILM, OB6300

«PeBmaTnueckast 60J1e3Hb» — 3TO OOIIMIT TEPMUH IS
0003HaUEHUsI COCTOSIHUIA, TIPU KOTOPBIX MOTYT MTOPAKATh-
Csl CYCTaBbl, KOCTU, XPSIIU, CYXOXUIUS, CBI3KA U MBbIIII-
LbI, YTO BBI3bIBAET XPOHUYECKYIO, YacCTO IPEPHIBUCTYIO
00J1b.

PeBmaTosiorust uMeeT ThICAYENIETHIO OOraTylo MCTO-
puto. 3HAMEHUTHIN ApeBHerpevyeckuii Bpau I[umnmokpar
(450—380 rr. 10 H.3.) ObUI MEPBBLIM, KTO 0OpaTUJl BHUMA-
HUE Ha peBMaTUYeCcKue 3a00JieBaHUsI. YUeHbIii BHEC BKJIA]

B JIMArHOCTUKY TTOIArpbl («apTpUT OOTaThIX») W OIUCAT
SMU30IbI peBMATUUECKOU Juxopanku. OO 3TOM Takxke
CBUIETELCTBYIOT BOCEMHAAIATh U3 €r0 OIMyOTMKOBaHHBIX
aopr3MoB, KOTOpBIE (XOTS M YaCTUIHO) OTHOCSITCS K 3a-
OosieBaHUSIM CycTaBOB. MHIMIICKUIA alopBeANYEeCKU Bpad
Charaka (oxono 300—200 rr. go H.3.) ObUI IMOMIMHHBIM
MUOHEpPOM B obacTu peBMatojioruu. B Tpakrare «Charaka
Samhita» oH oxapakTepu3oBaj pa3IM4YHble KJIMHUYECKUE
(eHOTUIbl apTpUTa U PEeBMATOUIHOIO apTpuTa (Ha caH-
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ckpute — vishkantha). JIpeBHepUMCKUIT MeIUK, TPeK MO
npoucxoxnaeHnto, Claudius Galenius (129—216 1. H.3.)
BBEJI TepMUH «peBMaTu3m» [1—3]. B I Beke H.3. TepMUH
«peBMa», WU «TeKydasl CyOCTaHIMsI» (Ipeyeckoe pevuol,
rheuma, river), TIpenioXKeH Kak IoKa3aTeslb MPOXOXIe-
Hus 6omm yepes cyctaBbl. [Taprxkckuit Bpau Guilliaume
de Baillou (1538—1616) B cBoeM Tpakrate «Liber de
Rheumatismo et Pleuritide dorsali» mpencraBusl nepBbie
COBpEeMeHHBIE ONMCAaHMsT peBMaTh3Ma 1 aptputa. OH Kpa-
COYHO HM3JIaraeT NaHHYIO TaTOJOTHIO CIIEAYIOINM 0o0pa-
30M: «...COCTOSTHHME, KOTOPOE MBI CUUTAEM PEBMATU3MOM,
MOX0Xe Ha MOPCKYyI0 00JIe3Hb COCyIoB (Kak pBoTa)» [4].
B 1949 romy TepMuH «peBMAaTOJIOTHSI» BIIEPBbLIC BBEICH B
y4eOHUKE «APTPUT U COMYTCTBYIOIINE 3a00I€BaHUST» IO
penakiueit J.L. Hollander u B.I. Comroe [5]. B 50-x rr.
XX Beka MccaenoBaHUs IO OMpeAeSeHUI0 MPUCYTCTBUS
aHTUTEN, HAIMpaBJIeHHBbIX MPOTUB ayTOAHTUTEHOB, TAKUX
KakK BOJTYAHOUHBIM aHTUKOATYJISIHT, U OOHAPYKEHME aHTH -
HYKJICADHBIX aHTWUTE] WM3MEHWIM TpPEACTaBICHHUE O BO3-
MOHOM 3THOJIOTUU peBMaTUYECKUX 3a00JeBaHUI OT WH-
(BEKIIMOHHOI 10 ayTOMMMYHHOIA [6].

PeBmarnueckue 3a00JieBaHUS SIBJSIFOTCSI OMHUMM M3
caMbIX PACIPOCTPAHEHHBIX XPOHWYECKUX 3a00JieBaHUIt
OTMOPHO-IBUTATEJILHOTO afapaTa M COCIUHMUTETbHOIM
TkaHu. OHU BCTPEUYaIOTCsT BO BCeX BO3PACTHBIX IPYITIIAaX U B
HEKOTOPBIX CTy4YasiX BBI3bIBAIOT MHBAIMIHOCTE [7]. PeBMma-
TUYECKUE 3a00JIeBaHUSI HAHOCSAT OTPOMHBIN COIMATbHO-
9KOHOMUYECKUI YPOH 13-3a HEOOXOAMMOCTH MPEeKpaIlaTh
paboTy U paHO BBIXOOMTH Ha meHcuio [8]. Hampumep, B
CIIA y 1 13 4 B3pOcCIbIX aMepPUKAHIIEB TMarHOCTUPOBAHBI
peBMaTtuyeckue 3abojeBaHus. LleHTp 1o KOHTpoJIIo 3a60-
neBanuii (The Centers for Desease Control) mporHosupyer,
YTO 3TO 4muciao Oyaet pactu u K 2040 rogy y 78 Muiimo-
HOB B3pocibix xuteneir CIIA (26 % HaceneHus) OymeT
MMarHOCTUPOBAH 3TOT BUM 3abosieBaHus [9]. CrarucTuka
CBUJICTEJILCTBYET O TOM, YTO B AMEpPUKE WHBAJIUIHOCTD,
BbI3BaHHAsI BOCTIAJIMTEIbHBIMI PeBMaTUYECKUMU 3a00J1e-
BaHUSIMU, CBSI3aHHBIMU C apTPUTOM, BBIIIIE TIO CPABHEHHIO
¢ 3a0oJieBaHUSMHU cepAlia, pakoM wmwim auaderom [10]. B
EBpore okoso 120 MuWuIMOHOB TpaxaaH (25 % ot obieii
YUCJICHHOCTH HACEJICHUS) CTPANalOT OT PeBMAaTUYECKUX U
CKeJICTHO-MBIIIEYHBIX 3a001eBanuit [11]. M3-3a xpoHuue-
CKUX Oostei 1 npyrux GyHKIIMOHAIBHBIX HApYIIEeHUH Ka-
9YeCTBO XU3HU MPUMEPHO 7,5 % eBpoTeiickoro HaceIeHMs
TOCTOSTHHO CHUKAeTCs.

3a nocaenHue 50 jeT peBMaTOJOIUsI KakK HayKa pa3Bu-
Bajiach OBICTPBIMU TeMIaMU OJiaroaapsi mporpeccy B objia-
CTU UMMYHOJIOTUM, MOJIEKYJISIPHOM OMOJOTMHU, TEHETUKU
U1 METOIOB BU3yanu3aluu. JJocTvxKeHus1 B 00JacTu MoJie-
KYJISIDHOM GMOJIOTMY TIOMOIJIU JIy4Ilie TIOHMMATh MPOLIeCcC
00JIE3HU, a TakXKe OCYIIECTBISITh MOMCK HOBBIX JieKap-
CTBEHHBIX TTPeIapaToB ISl JIeYCHHUS.

DBOAIOLMS A€YEHUS PEBMATUYECKNX
3060AEBAHUN OT APEBHOCTU AO HALLUUX
AHen

B npeBHUEe BpeMeHa UCIOIb30BAINCH PAa3JIMUHbIE Me-
TOABI JIJIs1 JIUEHUsI peBMaTUUeCcKuX 3aboseBaHuii. JIpes-
HUEC CETUIITAHC U aCCHpMﬁHbI TIIPUMEHAIN SKCTPAKT MBBI

JUTSl YMEHbIIIEHUST TIOKpacHeHUsI U 00 B BOCMAJEHHbBIX
cyctaBax. Bo BpeMena IumnmnokpaTta B Mone Oblia AUETO-
tepanusi. Tak, Hippacrates, Syndenham u Galen ot mo-
Jarpbl Mpeiaraiy sSsUMEHHYIO BOJAY M STYMEHHBIN XJie0,
a Antonius Musa ycrnemnHo MCIOJb30BaJI AUETOTEPANUIO
IUIST JIeYeHUs] peBMaTu3Ma y umriepaTtopa ABrycra. [ur-
MOKPAT TaKXe COBETOBaJ ClaOUTENbHbIE CPENCTBA ISk
JiedeHust nogarpel. OH MCIIONIB30Ba ClaOUTEIbHbIC IS
TPYIHOUBJICYMMBIX CIIy4aeB XpOHWYECKOM momarpsl. st
JIeYeHUST peBMaTUYECKUX 3a00JIeBaHMI C TPEBHUX BpeMeH
npuMeHsutn CITA-Tepanmio (0aHsI ¢ XOJIOIHOI W ropsaeit
BOJIOIT), a TakxKe KpoBomyckanue. B VI Beke Bu3aHTHii-
ckuii Bpad Alexander MCoyib30BaI KOJXULIMH, aJIKAJIOWI,
nosrydeHHbI U3 Colchicum autumnale, s 1edyeHus TIoaa-
rpel. OOHAKO M3-3a IMTOOOYHOIO NECTBUS KOJXUIIMHA Ha
JKETYIOYHO-KUILIEYHBIN TPaKT €ro MCIOJb30BAIU PEIKO.
B 1763 roay KOJXULIMH ObIT BHOBb OTKPBIT IIPOdeccopom
A. Stoerk [12]. TIpoTuBOBOCHANIMTENbHBIC CPEACTBA HAYa-
s npumensTh B XIX Beke. B 1828 romy Johann Andreas
Buchner mpuroroBuJl 4acTMYHO OYMIIEHHBIM 3KCTpaKT
Kopbl UBbl — canuimH, a Hammond Kolbe B 1859 romy
CHHTE3MpOBaJ canmuuiioByto kucioty [13]. Felix Hoffman
B 1897 rony cMHTE3UpPOBaJl OUUIIIEHHYIO CTAOMIIBHYIO alle-
TWJICATTMIIVIOBYIO KHUCJIOTY, M3BECTHYIO KaK acrmupuH [14].
C Tex Mop acTMpuH HIMPOKO MCIOIb3YeTCs TSl JIeUeHUSsT
PEBMATOMIHOTO apTpUTa ¥ peBMaTU3Ma.

AevyeHune peBMmaTMyecKkmnx 3a60AeBaAHNN
HO COBpeMeHHOM 3T1ane
1. TAFOKOKOPTUKOUADI

B 1948 romy pesmarosior uz CLLA Philip Showalter
Hench ycmemrHo jedmr MalMeHTOB TTIOKOKOPTUKOWIA-
MH. DTO CTaJIo BaKHOI Bexoii B peBmaroioruu. Hench 3a-
METWJI, YTO TIPU OEPEMEHHOCTH U KEJITyXe HabomaeTcs
ocjabneHue peBMaTouaHoro aprputa. OH OOBSICHUI 3TO
TOBBLIIIEHUEM YPOBHSI KOPTHUKOCTEPOMIOB TPU JTaHHBIX
COCTOSIHUSIX M MPUMEHWI TIIOKOKOPTUKOMIBI MPU PEB-
MaTOMJIHOM apTpuTe, 3a 4To ObUT yanocTtoeH HobeneBckoii
npemun [15]. AjonypuHoJ ObLUT IIEPBbIM UHTUOUMTOPOM
KCaHTMHOKCUIa3bl, KOTOPBI MCIIONb30BAIN ISl JIEUSHUS
momarpsl B 1963 romy [16]. George Hitching u Gertrude
Elion B 1988 rony ynoctoensl HobeneBckoii mpeMuu Mo
MeAMIMHE 32 pa3paboTKy aJUIONypUHOA, a3aTUONIPUHA U
enle MITH JeKapCTBEeHHBIX MPEenaparos.

2. Merotpekcar

Crnenyioiiass Bexa B PeBMATOJOTUM TIPUXOAUTCS Ha
1968 rom, korma A.N. Malaviya 1 ero KoJulers UCIOJIb30-
BaJIM MeTOTpeKcar sl JiedeHus aepmaTomuosuta [17].
MeToTpekcaT — 3TO XMMMUYECKOE BEIIECTBO, SIBJISIONIE-
€csl aHTaroHUcToM (oJIMeBO KUCIOThI, pazpaboTaHHOe
Yellapragada Subbarao, yueHbiM U3 MHIMM, paboTaBIIUM B
CIIA. Hu3koa030BbIii METOTPEKCAT CTaJl OCHOBHBIM TTpe-
rapaTom JUisl IeYeHUs MHOTMX peBMaTUUYECKUX 3a00JieBa-
HUIi BCJieACTBUE ero 3(POEeKTUBHOCTU U MaJIOW TOKCUYHO-
ctu. B 1988 roay oH 6bu1 onoopeH FDA (Food and Drug
Administration, US FDA, YnpasieHue 1mo KOHTpOJIIO 3a
KavyeCTBOM THIIEBBIX MPOAYKTOB U JIEKAPCTBEHHBIX Tpe-
ImapaToB) IIJIs JIeYSHHUsI peBMaTOUIHOTO apTpuTa [18].
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3. AcnupuH

MexaHU3M JefCTBUS aclIMpUHA Kak 6J10KaTopa CUHTe-
3a TpocTariaHanHOB ObLT paciuudpoBan J.R. Vane u ero
kosuteramu B 1970-x rogax. DTo gajio TOJYOK pa3paboTKe
JPYTUX MPOTHBOBOCTIAIMTENIBHBIX Mpernaparos [19].

4. AHTUMQASIPUHBIE NPenaparbl

E Page B 1951 roay [20] mist ieyeHUsT BOTYaHKU BIIEP-
BBl MCIOJIB30Bal TMPOTUBOMAISIPUMHBINA TIperapaT Xu-
HakpuH. JIa JedeHUs] peBMaTHMUECKUX 3a00JeBaHMA
A. Bagnall B 1957 roay [21] npumenun xopoxuH. CeroaHst
TUIPOKCUXJIOPOXUH IMPOKO MCTIONB3YETCS JUISl JIeUeHUsI
MHOTHMX peBMaTHYeCKUX 3a00jieBaHMI M3-3a ero 3¢ dex-
TUBHOCTHU U JIy4lIero npoduis 6ezonacHocTu [22].

5. UMmyHOGBHMOAOrMYECKMNe npenapars!

I[IpuMeHeHe WMMYHOOMOJIOTUYECKUX TIPErapaToB,
MEepBbIM M3 KOTOPBIX SBJsIeTCS] MHGIMKCUMA0, CTajio
IJIaBHOW BEXOW B JICUEHWM PEBMATMUECKMX 3a00JIeBaHUIA.
Ravider Maini u Marc Feldman B cBoeli HOBaTOpCKOi1 pa-
60Te COOOIIMIN O TIPUCYTCTBUM OOJIBIIOTO KOJIMYECTBA
dakTopa Hekposa omyxoau anbpa (PHO-o, anrin. TNEF,
Tumor Necrosis Factor) B KpoBM U TKaHU ITallMEHTOB C
peBMaTOUIHBIM apTpuToM. OHU TMPOIEMOHCTPUPOBAIIH,
yto TNF-06y0KaTop oKa3bIBaja MOIIHOE OEMCTBUE Ha XKH-
BOTHBIX MOJIEJISIX C peBMATOUAHBIM apTpuToM. B 1993 roay
Ravider Maini [23] mpencraBuil IepBble 3amMedyaTeIbHbIE
pesyabraThl AericTBust TN F-610KaTopoB, KOTOpbIE MOSIBU-
JIMch Ha peIHKe B 1999 rony.

NMMmyHOOUOAOrMYeckue
A€KAPCTBEHHbIe NpenapaTbl B Ae4eHUU
peBMATUYECKUX 3060AEBAHUN

Pazpaborka MMMyHOOMOJOIrMYECKUX JI€KAPCTBEHHBIX
MpernapaTroB MpPoM3BeJia PEBOJIIOLIMIO B TEPaNeBTUYECKOM
MOAXO0Ie MPU XPOHUUECKUX PEBMATUUECKUX 3a00JIeBaHM-
sIX, OCOOEHHO Y MAllUEeHTOB, YCTOMYMBBIX K CTAHAAPTHOMY
JiedeHu10. DTU JIeKapCTBEHHbIE Mpernaparbl XapakTepu-
3YI0TCSl UHHOBAlIMOHHBIM MEXaHU3MOM IeCTBUSI, OCHO-
BaHHBIM Ha lieJieHanpaBJIeHHOM UHTMOMPOBAHUU CIIEIH-
(GUYECKUX MOJEKYJSIPHBIX WJIM KJICTOYHBIX MUIICHEH,
HEMOoCPeNCTBEHHO BOBJICUEHHBIX B MaToreHe3 3abosieBa-
Hus (Taou. 1).

Hcnonb3oBaHue 3TUX MpenapaToB ACHCTBUTEIbHO MO-
3BOJIWJIO YJYYIIUTH TPOTHO3 TIPU TaKUX PEBMATHMYECKMX

3a00IeBaHUsIX, KaK peBMaTonaHbIN apTpuT (PA), mcopua-
tnaeckuii aptput (IIcAP), aHKua03upyIOMIMi CIOHIMINT
(AC), cucremHas kpacHasi Boqyanka (CKB), u monyuuts
KJIMHUYECKYI0 peMucculo [24].

|. AHTAroHMUCTbl GAKTOPA HEKPO3a
OnyXxoAu aAbdpa

dakrop Hekpo3a Omyxoau OTKPHIT B 1975 romy kak
UHAyLMpYeMast SHIOTOKCUHAMM MOJIEKYJa, BbI3bIBAIOIIAS
HeKpo3 in vitro. Bckope nociie atoro, B 1984 rony, TNF
ObLT OYMIIEH OMOXMMUYECKMMU METOJaMHU U OXapakTe-
pU30BaH KakK LMUTOKWH, BOBJEYEHHbI BO MHOTHE BOC-
nanureiabHble npouecchl [25]. TNF npeacrasisier coboit
TpaHCMeMOpaHHbBIM 0eoK ¢ M.B. 26 kJla, sKcmpeccupy-
€MbIil aKTUBUPOBAHHBIMM MOHOLIMTaMU/Makpodaramu,
NK- un T-kierkamu, a Takxke HEMMMYHHBIMM KJIETKaMHU,
TaKUMU KaK 3HIOTEJUaJIbHble KJIETKU U (rOpoOJIaCTHI.
CuHre3upyeTcsl Kak TpaHcMeMOpaHHbI Oenok (MTNF)
U pacCLICIUISIETCSI MATPUKCHOM  METaJlJIONpOTEUHA30M
TNF-npespamatommm dhepmeHtom (TACE, ADAM 17) ¢
BbicBoOOXIeHueM pactBopuMoro TNF (sTNF). Kak pac-
tBopuMbIii (STNF), Tak m memOpanusiii TNF (mTNF)
CBSI3BIBAIOTCSI C JIBYyMsI MOJIEKyJaMU TPaHCMEMOpPaHHOTO
peuentopa: TNFRI1 (p55/60) m TNFR2 (p75/80), akc-
MPEeCCUPOBAHHBIMU Ha MOBEPXHOCTU OOJBIIMHCTBA KJle-
TOK [26]. B MHOTOYMCIIEHHBIX MCCIIEIOBAHUSIX TOKa3aHa
kimoueBast pojb TNF B matoreHese Takux XpOHUYECKMX
BOCIIAJIUTENIbHBIX 3a0oneBaHuil, kak PA, IIcAP, AC, npu
BOCMAJIUTENbHBIX 3a00J1€BaHUSIX KHUILIEYHUKA U YBEUTE.
B koH1ie 90-x romoB MpoILIOro BeKa ObLIM pazpaboTaHbl
MSTh Pa3HBIX IEJEBbIX UMMYHOOMOJIOTMUECKUX JIeKap-
CTBEHHBIX MperapaToB B KayecTBe 0j0kaTopoB TNF. nH-
damkcuMab, amaanMymad, TOIUMyMad, LepToIm3yMad u
ataHepuent (puc. 1).

Nubaukcumad, ananuMymad v rouMymad siBISTFOTCS
MOJTHOPa3MEePHBIMU, IBYXBaJ€HTHBIMM MOHOKJIOHATbHbI-
MU aHTUTeaMu Kiacca [gG 1, omHakKo TonbKo agatuMymad
1 TOJIMMYMa0 ITOJTHOCTBIO YeJIoBeuecKue. AgaruMyma0 He-
rnocpeacTBeHHO cBs3biBaeTcs ¢ TNF u HeliTpanusyet ero
OMOJIOTMYECKYI0 (DYHKIINIO, OJOKUPYS B3aMMOIEHCTBME
¢ peuentopamu TNFR1 u TNFR2. Tonumymab oGpasy-
eT BeicokoadduHHble KoMILIeKCh ¢ STNF 1 mTNE tem
caMbIM TpEJOTBpalllas UX CBSI3bIBAHWE C PELENTOpaMu.
MHudbnukcumad npeacTaBiseT co00il XMMEPHbBIM IByXBa-

Ta6bnuya 1. TepaneBTUYECKNE aHTUPEBMAaTUYECKME UMMYHOBUOIOrM4ecKue npenaparbl

Fpynnbl npenapaTtoB

HassaHusa npenapartoB

|. AHTaroHuCTbI hakTopa Hekpo3a onyxonu anbga
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neHTHbI IgG1 yeoBeKa M MBIIIM, COAEpKALIM OKOJIO
25 % MBIIIMHBIX aMUHOKUCIOT. Llepromusymat siBisieTcst
Fabl-dparmeHToM MoHOKIOHANBHBIX aHTUTEN IgG1 U He
umeeT 3P PeKTOpHBIX (QYHKIINI, TOTOMY YTO y HEro HET
Fc-o6nacTu. DTaHepuenTt — 3T0 reHHO-MHXEHEPHBIN -
OpuaHbIi Oe10K, cocTosiinit u3 Fc-noMeHa yeinoBedecko-
ro IgG1, cBsi3aHHBII ¢ TMMEPOM BHEKJIETOYHOTO JIMTAH/I-
CBsI3bIBAIOLIETO JOoMeHa uenoBeueckoro TNFR2/p75.

Bce aTu ilekapcTBeHHBIE MperapaTbl KOHKYPEHTHO MH-
rubupyiot cBsa3eiBanue TNF ¢ ero penenropamu. Tem He
MeHee OHU OTJIMYAIOTCS KaK (hapMaKOKMHETUYECCKUMU,
Tak U (papMakKOTMHAMUYECKUMU CBOMCTBAMM, UTO TIPH-
BOIMT K 3HAUYMUTETbHBIM Pa3IMIUsIM B MX KIMHUYECKOM
addexTuBHocTr. Habmogaemasi HEOMTHOPOAHOCTh B pea-
TMPOBAHUM Ha JieueHHe MOXKET ObITh CBSI3aHA C TeHETHYe-
CKUMM (haKTopaMu, a UMEHHO — C pa3HbIMU MOJIUMOPdh-
HbeIMU BapuaHTtamu reHa TNF [27].

OcHoBHbIe xapakTepuctuku aHTU-TNF nekapcTBeH-
HBIX MPENapaToB MpeICcTaBeHbl B TA0. 2.

_IN'!IeFXGHVBM AENCTBUS OHTAFrOHUCTOB
Mexanusm neiictBus antaronuctoB TNF ocHoBaH Ha
MX CBSI3bIBAHUUM C pacTBOpuMoil u mMeMOpaHHoii TNF ¢
BbICOKOI ahUHHOCTBIO U ceU(UUYHOCTbIO IS MTPEAOT-
BpallleHUs] UX B3aMMOJCHCTBMS ¢ peuentopamu (puc. 2, A
u B). Ipyrum MexaHU3MOM, KOTOPBIi CITOCOOCTBYET OMO-
JIOTMYECKOI aKTMBHOCTHU 3THX IPEIapaToB, SIBJSIETCS MX
CIIOCOOHOCTh CBA3BIBAaThCsl ¢ MeMOpaHHoi TNF u mHmy-
LIMpOBaTh OOpaTHYIO Mepenavyy CUTHaJOB B MeMOpaHHbIC
TNF-skcnpeccupyromnme kiaetku (puc. 2C) [28, 29]. U
HaKOHeEll, JIGKAPCTBEHHBIN Tperapar 3TaHeplenT, UMeI0o-
MU B CBOEM COCTaBe HAaTUBHEIN BHeKJIeTouHbIT TNFR,

CBSI3BIBAET U HelTpanu3syeT JuMdoTokcuH-anbda (LTa), a
takke [Talb2 u LTa2bl co B3aumoneiictsuem ¢ FcR wiun
6e3 TakoBoro (puc. 2D).

No6o4Hble 3dPeKkTbl HIM6UTOPOB TNF

[MpoGiembl 6e30MacHOCTU SIBJISIIOTCSI HauboJsiee Bax-
HBIMU JJIsI JTIOOOTO JIEKAPCTBEHHOTO Tpernapara. B cBsa3u
C TOBOJIbHO KOPOTKUM BpeMeHEM TPUCYTCTBUSI Ha PhIHKE
JMAHHOTO BUIA IMPEIapaToB, KOTOPbIe OTHOCSITCS K KJlac-
Cy UMMYHOOWOJIOTMYECKUX, TTPAaBUTEILCTBEHHBIE OpTaHbl
(FDA u EMA, Europe Medicines Agency) TiiaTeJIbHO aHa-
JIM3UPYIOT BCE COOOIIEHMSI, Kacarollrecs WHIMOUTOPOB
TNE Ecan MegnumHCKME HMCCIEAOBaHMS ITOKA3bIBAIOT,
4TO MperapaT HeCceT 3HAUMTEbHbIN PUCK WK Jaxe ora-
CEeH ISl )KU3HU, BbIIACTCS MPENyNPEXIeHNE UIN «dePHBII
SIUK». Tak Ha3bIBaeTCs YepHas paMKa, KOTopasi OObIYHO
OKpY»KaeT TeKCT MpenynpexaeHuss Ha MapKUPOBKeE pelier -
TYpPHOTO TIperapaTa WM B TUTeparype.

st uaruouropoB TNF BergaHo Tpu peayrnpexaeHus:

1. TIoBBbIIIEHHBII PUCK PAa3BUTHSI CEPHE3HBIX MOOOY-
HBIX MHGEKIW (BKITI0Yast TyOepKyJies3, TMCTOILIa3MO3, JIU -
CTEpPUO03, TTHEBMOILMCTHYIO THEBMOHUIO), KOTOPbIE MOTYT
TPUBECTU K TocuTann3aiuy uim cmeptu (2008).

2. I1oBBIIIICHHBI PUCK Pa3BUTUS TUMGOMBI U IPYTUX
3JI0KaYeCTBEHHBIX HOBOOOPA30BaHUIl, HEKOTOPBIE M3 KO-
TOPBIX CMEPTENbHBI I AeTeit U moapocTtkos (2009).

3. [locTMapKeTMHIoBBIE CiIydau (aTaJIbHOTO PEIKOTO
tuna T-kneTounoit muMmdpomsl (2011).

NHpekynmn

TNF wurpaet pemaoliyto pojib B 3alIUTe OT MUKPOO-
HBIX areHTOB. [ToaToMYy, Korma ero 3¢ deKThl OKa3bIBAIOTCS
GJIOKMPOBAHHBIMM, MAIIMEHTHI MOTYT OKa3aThCsl B IPYIIIE

PucyHok 1. UmmyHob6uonorndyeckme npenaparbl — aHtaronnctol TNF
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pucKa pa3BUTUSI MHGBEKINI BEPXHUX, HUXKHUX IbIXaTelb-
HbIX U MoueBbIBOnsAIMX NyTeil [30]. Hanbonee BakHBIM
sBysIeTcsl To, 4yTto OnokupoBaHue TNF Moxer croco6-
CTBOBaTh Pa3BUTHIO JIATEHTHON (opMbl TyOepKyne3a. B
CBSI3U C 3TUM HEOOXOAMMO Tiepe/l Ha3HaYeHUEeM JaHHOTO

BUJA TIpenapaToB MPOM3BECTH CKPUHMHT IMAllMEHTOB Ha
HaJM4ye JaTeHTHOI TyOepKy1e3HOI MHMEKINHU C UCITOIb-
30BaHMEM KBaHTU(PEPOHOBOTO TeCTa M PeHTreHorpaduu
rpynHoii kiaetku [31, 32]. Cpenu cooOleHuii 0 Hexesa-
TEJbHBIX MOOOYHBIX SIBJICHUSIX OBbUIM OMITOPTYHUCTUYE-

Tabnunya 2. OCHOBHbIe XapaKTepUcTUKN aHTU-TNF niekapcTBeHHbIX npenaparos

2008 .

JlekapCTBEHHbIN LleneBoe
npenapar CTpyKkTypa neiicTBue YTBEepXaeH K NPUMEHEHMIo [o3uposka
UHpnnkcumab, XvMepHble MOHO- PactBopvmas | PeBMatoupaHbIz apTpuT, BHyTprBEHHas WH-
(Remicade®), Janssen | KnoHasbHble aHTU- | U MeMbpaH- 60ne3Hb KpoHa y B3pocribIx v dysusa, 3-5 mr/kr (0,
Biologics B.V., peru- Tena, MbllUWHble/ Has popmel JeTen, A3BeHHbIA KOMUT, aHKK- | 2, 6 Hepenb, 3aTem
ctpaumsa FDA, aBryct | yenoBeyeckne TNF NO3VPYIOLLMIA CMIOHOWINT, MCO- | KaXable 6—8 Hepenb)
1998 r. IgG1 pyaTU4eCKmn apTpuT, Ncopnas
OraHepuyenT Yenoseveckun PactBopumas | PeBmatouaHbin apTpuT, toBe- | MNogkoxHas NHbeKuums,
(Enbrel®), Pfizer Ltd., | sTNFR2-Fc 6enok | v memb6paH- HWUIMbHBIA MOMONaTUYECKUN 25 Mr gBaxpgpl B He-
peructpauus FDA, Has cpopmbl apTpuT, NCOpNaTUYECKni nento unm 50 Mr oguH
HOA6PL 1998 T. TNF, numdo- | apTpuT, aHKNIO3NPYOLLUIA pas B Hefenoo
TOKCUH A CNOHOUNUT, 6RALLEYHbIN

ncopuas
Aganumyma6é YenoBeyeckne PacTtBopumasi | PeBmatomaHbIn apTpuT, [NoakoXxHas NHbeKLMS,
(Humira®), MOHOKJSIOHasIbHblE | U MeMbpaH- 60ne3Hb KpoHa y B3pocChbIX 40 Mr Kaxgble aBe
AbbVie Ltd., aHTuTena IgG1 Has hopmbl 1 OeTen, A3BEHHbIN KONUT, Hegenn
peructpauus FDA, TNF AHKUIO3MPYHOLLNIA CIOHON-
Aekabpb 2002 r. JIUT, MCOpUaTUYECKUA apTpuT,

ncopwas, akcuarbHbIN CMOH-

annoaptput
ronumyma6 Yenoseveckne PactBopvmasi | PeBMaTtongHbIi apTpuT, aH- MoakoXHasa MHbeKUUS,
(Simponi®), Janssen | MOHOKIIOHaNbHbIE | U MEMOpPaH- KWUO3MPYIOLLMIA COHQWINT, 50 Mr kaxgble YeTbipe
Biologics B.V., peru- aHtuTena IgG1 Has chopmbl ncopuaTn4ecKuin apTpuT Hepenm
ctpaumsa FDA, anpenb TNF
2009r.
Leptonnsymab ®parmeHT (Fab) PactBopymas | PeBMaTongHbivi apTpuT, Nco- | MNogkoXHas MHbEKLMS,
(Cimzia®), UCB MOHOKJIOHaSIbHbIX | 1 MeMbpaH- puatunyeckmii aptTpuT, aHkuno- | 400 mr (0, 2, 4 He-
Pharma S.A., peru- aHtTuten PEG 4e- Has popmel 3MPYIOLLNIA CIOHANAUT genwn), 3atem 200 mr
ctpauus FDA, anpenb | noeedeckoro IgG1 | TNF Kaxble 2 Heflenu

PucyHok 2. MexaHu3m gevictBusi aHTu-TNF uMMyHO6MON0OrnYeckmux npenaparos
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cKMe MHMEKUUU: KaHAUI03, JMCTEPHO3, OIOSChIBAIO-
mwuit muinaii [33]. Enle omHa BaxkHas mpobsiemMa Kacaercst
renaTtuT-B-MO3UTUBHBIX MAIMEHTOB, Y KOTOPBIX MOTYT
MOBBIIIAThCS (PYHKIIMOHAJIbHBIC TIEYEHOUYHBIC TECThI, UTO
MPUBOIUT K TIEYCHOYHON HETOCTATOYHOCTU TIPU JICYCHUU
antu-TNFE PexomeHmyercs mepen HayajaoM TepaItiy Ipo-
BECTU CKpUMHMHTOBBIE TeCThI Ha renatut B [34].

3roKkayecTBeHHbIe HOBOOGPA30BAHNS

HexoTopele ucciienoBaHusl MOKa3adu IOBIIIEHHBIN
PUCK HEMEJIAHOMHOTO paka KOXH, CBS3aHHBIN C UCITOTb-
30BaHMEM anajnuMymada, aTaHeplLenTa U MHGIUKCUMaoa.
CucreMaTu4ecKuii 0030p 25 KIMHUYECKUX UCCAeI0BaHUMA
Mmokasaja pa3lMyHble PUCKU MJIUTHU3AIUU Y OOJbHBIX
MCOPUATUYECKUM apTPUTOM TMpU JIEYEHUM HSTaHeplel-
TOM, MH(pIMKCUMMaboM uiu agaauMmymaoom [35]. OgHako
pe3yJbTaThl ABYX APYTUMX MeTaaHAJIU30B, BBITTOJIHEHHBIX
cpenu 6osee 26 000 maMeHTOB, HE OKA3aJUCh CTATUCTH -
YeCKU 3HAYMMbIMU B OTHOIIICHUM YBEJIMYCHUS pUCKa 3710~
KayecTBeHHOCTH [36]. MeTtaaHanu3 33 ABOMHBIX CIIEIBIX
PaHIOMU3MPOBAHHBIX KOHTPOJUPYEMbIX UCCIENOBAHUN Y
B3POCJIBIX TIAIIMEHTOB C PEBMATOMIHBIM apTPUTOM, TTPO-
BemeHHBI Moulis et al. [37, 38], He BBISIBIII YBEIMUCHUSI
pHCKa 3JI0Ka4eCTBEHHBIX HOBOOOPA30BaHUI TIPU JIeYeHU N
JI00BIM 13 AT MHIruouTopoB TNF B TeueHue AByX JIeT.
Tem He meHee oOHapykeHa TEHOSHLMSI K YBEIMYECHUIO
CKOPOCTH Pa3BUTHSI HEMEJAHOMHOTO paka KOXU.

AYTOUMMYHHbIE 3060AEBAHUS

TNF urpaer oHy 13 BaxKHbIX POJIEii B IMaTOJOTUU pac-
cestHHOTO ckiepo3sa (PC). DTo moaTBep:Kaat0T JaHHbBIE UC-
cJIeqOBaHM O MOBBIIIEHHOM KoHLleHTpanuu TNF B crimH-
HOMO3TOBOM XUIKOCTU W CHIBOpOTKe ManueHToB ¢ PC.
Bonee Toro, 6bIJI0 MOKAa3aHO, YTO yBEJIUYEHUE CEKPEIIUU
TNF 13 MoHOLIMTOB 10 000CTpEeHUSI CUMIITOMOB 3a00JIeBa-
Hus npeanoaaraeT poab TNF B matomexanusme neMuenn-
HU3UPYIOLIUX paccTpoiicTB. Ha ocHOBaHUM 3TUX JaHHBIX
MpoBeAeHbl MCCAeA0BaHUS BIUSHUS MHIHouTopoB TNF
y MalMeHTOB C paccesiHHbIM ckiepo3oM. K coxaneHuto,
daza Il k1MHUYECKOTO MccaeqoBaHts Oblla OCTAHOBJIEHA
M3-3a yBeJWYEHUsT 4acTOThl MpuUcTyrnoB PC, KoTopbie OT-
JINYAJTUCh TTPOIOJIKUTEIBHOCTBIO U TSIKECThIO [39].

B HeKOTOpBIX MCCIENOBAaHUIX COOOIIAETCS O HEOOb-
IIOM TIPOLIEHTE MalMeHTOB, TosydaBiiux aHTU-TNE y
KOTOPBIX DPa3BWIUCh ayTOUMMYHHBIE cOCTOSSHUSI. OHM
BapbUPOBAIM OT OECCUMIITOMHBIX MMMYHOJIOTMYECKMUX
U3MEHEHUN C 00pa3oBaHUEM AaHTHUSIIEPHBIX AHTUTET U
anTurel K asyxuenodeuHoir JIHK mo omacHBIX mis skm3-
HU ayTOMMMYHHBIX 3a0osieBanuii [40, 41]. AyrouMMyHHBIE
3a00JIeBaHUsI, CBI3aHHbBIE ¢ JieueHrueM aHTU-TNE BKiio-
9aloT BOJYAaHOUYHOITOMOOHBI CHHIPOM, BACKYJIUTHI U TICO-
puaTHYeCKe MOPaXKEeHUST KOXU. DTU CUHAPOMBI TPEOYIOT
MpeKpalleHus MpreMa pernapaTosB.

CepAeyHO-cocyAUCTbie 3a60AeBaHUS
CepnedHo-cocyaucTble ITO00YHBIE A(P@EKTH pu
antu-TNF BappupyioT oT HecremupUIecKux U 0eccruM-
MITOMHBIX apUTMUI 10 Pa3BUTHS CepAeYHON HEITOCTaTOY-
Hoctu. AHTU-TNF Tepanus mpoTuBomoKa3aHa ITallMeH-

TaM ¢ cepaeuHoit HepocTaTouHocThio 111 u IV xiaccoB nmo
NYHA. Ecnu cepaeuHasi He10OCTaTOUHOCTb Pa3BUBAETCS Y
nauueHToB ¢ aHTU-TNF Tepamnueit, cieayeT MpeKpaTUTh
MpUeM mnpernapara.

bepemeHHOCTb

Ha ceropnsiiiHuii neHb OIMyOJIMKOBAHO TOJIBKO OIHO
HCClIeIOBAaHNE OTHOCUTEbHO 0€30TMaCHOCTH MHIMOUTOPOB
TNF Bo Bpems 6epemeHHocTu. He oOHapyxxeHO mokasa-
TEJILCTB TOBBIIIIEHHOTO PUCKA HEOJIAronmpusITHBIX UCXOJ0B
TIPU MCTOJIb30BaHUM MHOIMKCHUMAa0a 111 Ie4eHUs 00JIe3HU
KpoHa 1 peBMaTouaHOTo apTpuTa Bo BpeMsi 0epeMeHHOCTI
[42]. AHanu3 maHHBIX O HeXelaTeJbHBIX SIBICHUSIX Yy Oepe-
MEHHBIX C PEBMATOUIHBIM apTPUTOM, TMOJTYyYaBIIMX aHTU-
TNE 6611 ocymiectsieH British Society for Rheumatology
Biologics Regist. [TokazaHa CBsI3b MEXKIy CAaMOIIPOU3BOJIb-
HbIM abOpPTOM W MPOAOIKUTEIBHOCTBIO OEpEMEHHOCTH.
BoznaeiictBue antu-TNF Tepanuu Bo Bpemst 3auaTusi ObLIO
CBSI3aHO C CaMbIM BBICOKMM YPOBHEM CIIOHTaHHOTO abopTa
[43]. TTpu ucnonszoBanuu npemnapaToB aHTH-TNF Bo Bpe-
MsI O6pEMEHHOCTH HeOOXOMMO UMETh B BUIY TTOTEHIIMAITb-
HBII pUCK HebaronpusaTHoro 3¢ dexra.

Peakumnu B Mecre MHbeKLnu

Ipu noakoxxHoM BBemeHun aHTU-TNF y 40 % marnu-
€HTOB OTMEYAIOTCs PeaKkliMy B MECTE UHBEKIIMU, KOTOPBIE
CUMTAIOTCS HE3HAYUTEJbHbIMU. Peaxiinu, B KOTOPbIX OT-
MeuaeTcsl 3HaYuTeIbHast 00J1b, 0OBIYHO MPOUCXOIAT B Te-
YeHME TIEPBbIX HECKOJIBKUX MecsleB Tepanuu. OHU MOTYT
IUTUTHCS OT 2 10 S THEH, HO peliKo TpeOYIOT MpeKpalieHust
tepanuu. s CHUXKEHMSI TIPOSIBIIGHUI CHMIITOMOB JIO-
CTaTOYHO MWCIIOJIb30BaHUsS JibJla WM aHTUTMCTAMUHHBIX
npenaparoB. MHGbyY3MOHHbIE peakiinu ¢ MHGIMKCUMaboM
MOTYT BBI3BIBATh KaK OCTPYIO, TaK M OTCPOUYCHHYIO MHDY-
3MOHHYIO peakuuio [44, 45]. UMMyHOTeHHOCTb IPUBOIUT
K CEpbhe3HbIM KIMHUYECKUM TOCIENCTBUSIM, TaKUM KakK
CHIDKeHUe 3(h(GEeKTUBHOCTU ITIpernapaTa U ero MHQy3uu.
[lokazaHo, YTO XMMeEpHbIE aHTUTEIa 0oJiee UMMYHOTEH-
HbI, YeM T'yMaHU3UPOBaHHbIE WK YeJoBeueckue. B omHOM
13 UCCeNOBaHUI OOJbHBIX PEBMATOUIHBIM apTPUTOM 00-
HapyXuau aHTUUHGIMKCMMaOHbIe aHTUTeIa y 0oJiee yeM
40 % manyeHToB [46].

Il. AHTU-B-KAETOYHOS Tepanus
1. Putykcuma6b (Rituxan/MabThera)

B ma3zke kpoBu B- u T-kj1eTK11 HEBO3MOXKHO OTJIUYUTH
JIPYT OT ApYTa, XOTS UX (PeHOTUTTBI PA3IUYHBI. TeXHONIOTHS
Pa3BUTHSI MOHOKJIOHAJIbHBIX aHTUTEN TIPUBEJa K UIEHTH-
¢uxkannu knacrepa nuddepeHuposku (CD) — mMonekyn
Ha KJEeTOYHOU moBepxHoCTU. Tak, T-KJIeTKu 3KCIpeccu-
pytor CD2 u CD3, Torna kak B-KJIETKM 3KCHPEeCCUpyIOT
CD19 u CD20. B-keTKu UrparoT CylecTBEHHYIO POJib B
naroreHese B-nmumdbom u xpoHuueckoro aumMosieitkosa, a
TaKXXe MPUHUMAIOT y4acThe B pa3BUTUU MHOTOUMCIICHHBIX
AyTOMMMYHHBIX 3a00JIEBAHUI, UTO SIBJISIETCST aKTyaTbHBIM
st pematojoru. CD20 — 310 MeMOpaHHBII BBICOKO-
criennUIHBIN GeJTOK, IKCIPeCCUpPyeMbIil Ha BCeX CTaau-
sIX pa3BUTHUST B-KJIeTOK, 3a MCKITIOYEHUEM CaMbIX paHHUX
(rpo-C-KJIeTKM) U TIOCNIeqHell cTaguM (I1a3MaTHIecKie
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KJIETKM), CTUMYJISILIMS KOTOPOTO MPUBOIUT K nuddepeH-
nupoBke B-kinetok. @ynkiust CD20 ocraercs 10 KOHIIA He
SICHOM, XOT$I MpeAnoaraeTcsi, YTo OH MOXKET UrpaTh PoJib
B Mepefadye CUTHAJIOB M B MOOMIM3AIUN KalbLus. PUTyK-
cuMab ObUT MEPBBIM MOHOKJIOHAJbHBIM aHTUTEJIOM IPO-
B CD20, ono6peHHbsiM FDA st teuyenust B-kiieTouHbIx
OMyXoJIel, a Mo3ke IS ayTOUMMYHHBIX 3a00JIeBaHUIA.

MexaHu3M JeiiCTBHS PUTYKCHMA0a

Purykcumab  mpencraBiasier  coOOi  XMMEpHEIE
(MBIIIIb — YeI0BeK) MOHOKJIOHATbHBIE aHTUTeNa, KOTOPbIe
cBa3biBatoTcs ¢ CD20, sxcnpeccupytorcst Ha B-kieTkax u
OIMOCPEAYIOT 3aBUCHUMBIIf OT KOMIUIEMEHTA JTU3UC KIETOK
B IIPUCYTCTBUU KOMILJIEMEHTA YesoBeKa (KOMIUIEMEHT-3a-
BUCUMAsl IIUTOTOKCUYHOCTD), aHTUTEI03aBUCUMYIO Kile-
TOYHYIO LIMTOTOKCUYHOCTD, aIlonTo3 (puc. 3).

B Hacrosiiiee Bpemsi pUTyKCUMaO SIBISIETCSl JieKap-
CTBEHHBIM MpenapaToM, KOTOPbIA XOPOUIO 3apeKOMEHI0-
BaJl ce0s1 KaK CPeICTBO ISl JIeYeHUS] HEKOTOPBIX peBMaTH -
YyecKux 3a00s1eBaHUI.

PutykcuMad npu peBMaTOMIHOM apTpUTe

B 2004 romy mepBOoe paHAOMM3MPOBAHHOE IIBOITHOE
cieroe TUIaleb0-KOHTPOIMPYEMOe WCCIeIOBaHUE CPEIn
MMalIMEeHTOB C UTUTEIbHBIM, aKTUBHBIM PEBMATOMIHBIM ap-
TPUTOM TIOKA3aJI0, YTO OMH KypC IBYX MH(DY3UIT PUTYKCH-
Ma0a OTAEIbHO WM B COYETAaHUM ¢ LIMKJIO(ochaMUIOM WIN

METOTPEKCATOM O0OecIieunBaeT 3HAYUTETbHOE YIydIlIeHHe
KJIMHUYIECKOTro OTBeTa Ha 24-11 u 48-1i Henene [47]. Ddbdek-
TUBHOCTh U 0€30MaCHOCTh PA3IMIHBIX 103 PUTYKCUMaba ¢
METOTPEKCATOM U1 TTIOKOKOPTUKOMIAMU WM 0e3 HUX Y Ta-
LIMEHTOB ¢ aKTUBHBIM PA, KOoTOpbIe HEe pearnpoBaii Ha aH-
TUpEeBMaTUYECKUe TMpernapaThl, ObUTM U3yYeHbl B UCCIEI0-
BaHuu GANGER [48]. Uccnenosanue MIRROR noka3aino,
YTO YBEJIMYEHUE J03bl PUTYKCUMaba OT ABYX 1103 1o 500 Mr
1o AByX 103 1o 1000 Mr He yaydinaao KIMHUYECKU OTBET
[49]. JanbHeiiye uccieaoBaHus Ha naiueHTax ¢ PA ¢ He-
aZieKBaTHBIM OTBETOM Ha Tepamnuio aHTU- TNF mokasaino,
YTO €AMHCTBEHHBIN KypC PUTYKCHMaba ¢ METOTPEKCaTOM
obecrieuyrBaj 3HAUUTEIbHOE YJIyYIIEHUE COCTOSIHUS Maliu-
eHToB [50]. YcroituuBast kinmHu4yecKasi 3(h(heKTUBHOCTh CO-
XpaHsIach MoCjIe ABYX KYpCOB pUTYKCHMaba ¢ MHTePBAJIOM
B 6 MecsaueB. B 2011 romy OTKpBITOE MPOCIEKTUBHOE HC-
caenoBanue 111b ¢a3er (RESET) moarsepomio, 4To puTyK-
cuMab saBisieTcs 3((MEKTUBHBIM BapUAHTOM JIEUSHUS IS
HalKMeHTOB, KOTOphle He OTBeTWIM Ha MHIuouTopbl TNF
[51]. UccnenpoBanne MIRROR yka3piBaeT Ha TO, 4TO Iepe-
XOI Ha pUTYKCUMAaO SIBJIIeTCSl HauboJjiee yCIelIHbIM Bapy-
AQHTOM JIEYeHMSI Y MAlIMEeHTOB M0 CPAaBHEHUIO C aHTAarOHU-
cramu TNF [52]. [IpumeHenue putykcumada (2 x 1000 mr)
B COYETAHUM C METOTpeKcaToM SBisieTcsl 3Gh(MEKTUBHBIM
METOJIOM JIEYeHUST MAlMeHTOB ¢ PA, MPUBOISIINM K YCTOM -
YUBOMY YIYYIIEHUIO peHTIeHOrpaueCKUX, KITMHUTIECKUX
1 QYHKIIMOHAIBHBIX PEe3YJIBTATOB B TeueHue 2 JieT [53].
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PutykcumMa0 npu cMCTEMHOIi KPACHO# BOTYAHKE

3a nocaennue 10 et mna naupeHtoB ¢ CKB mpen-
JlokeHa uesneBass B-kieTtouyHas Tepamnus, IMOCKOJbKY
B-KJIeTKM UrparoT CyIIEeCTBEHHYIO POJib MPU JTaHHOM 3a-
o6oneBanuu [54]. Tepanust ocnadieHUsI aHTUTEHITPE3ESHTH -
pytotieit hyHKIMM B-KJIETOK 10 cHUX MOp He YyTBepXKIeHa
st CKB, TeM He MeHee OHa MCMOJIb3YeTCs ISl JIeUeHUsT
Ha paHHUX CTaAusX W TIpU pedpakTepHOCTU OOJIE3HU.
Putykcumab He paspabaTbiBajicsl KakK JIEKapCTBEHHBIN
nperapat 11 nauueaToB ¢ CKB, HO Bo MHOTMX HEKOH-
TPOJIMPYEMBbIX UCCIIEIOBAHUSIX TTOATBEPXKIEHA €ro Mojes3-
HocTh 11 namueHToB ¢ CKB, xoTtoprle He mommaroTcs
o0ObIYHOMY JieueHuto [55]. Putykcuma®d umcmomb3yercs y
nauueHToB ¢ CKB, ocinoxHeHHOI TpoMOOIIUTONIEHUE 1
reMOJMTUYECKON aHeMUuel, B MEHbILIEH CTEIIEHU — IIpu
KOXHOM U MBIIIIEYHO-CKeJeTHOM mnopaxkeHuu npu CKB
[56, 57]. Putykcumab Takke peKOMeHIyeTcs Kak ahdek-
TUBHasl Tepamnus nNpu aHTUHOCHOIUNUIHOM CUHIPOME,
BTOpUYHOM Mo oTHoueHuto k CKB, B npodunaktuke
PEeLIMINBUPYIOIINX TPOMOOTHMYECKMX 3aboyieBaHuil [58].
B eBpomneiickux cTpaHax pUTYKCMMa0 TO-pa3HOMY MC-
nosib3yetcst ipu CKB, B TOM uucie 1 mo 3KOHOMUYECKUM
npuyuHam [59].

Putykcumal npu cucTeMHOM CKiiepo3e

B-xJyieTKr UrparoT IeHTpaJIbHYI0 POJib B TaTOTeHEe3e
cucreMHoro ckieposa (CC). VYBenmuyeHue KOJIMYECTBa
JI0Ka3aTeTbCTB JaeT OCHOBaHME MCIOJb30BaTh PUTYKCH-
Ma6 y nauueHToB ¢ CC [60]. B HEKOHTPOJIUPYEMBIX KC-
clienoBaHUsIX coodiaeTcss 00 3(HEeKTUBHOCTU PUTYKCHU-
Maba y nauueHToB ¢ CC B OTHOIIEHUU (DYHKIIMU JETKHUX,
pubpo3a KoxXHM, pexe — apTpuTa U KajabluHo3a [61, 62].
Ceityac B 1uTepaType HeJOCTaTOUHO NaHHBIX [JIs Ha3Ha-
yeHust puTyKcuMmaba nauueHTam ¢ CC, KOTopbie He OTBe-
YaloT Ha TPAAULIMOHHYIO Tepanuio. Mexay TeM pUTyKCH-
Mab MOXeT paccMaTpuUBaThCsl Kak MpUEeMJIEMblil BApUAHT
JUISL TeX MaluMeHTOB, KOTOpble HE TMEPEeHOCST TPaauLlU-
OHHYIO Tepanuio Wi UMEIOT MPOTUBOMOKA3aHUsl K Heil
(Hammpumep, K nukIIoochamMmumy), uiau 1js TeX O0TbHbIX,
Yy KOTOPBIX TpaIUIIMOHHAS Tepamus MmoTeprieia Heymaayy.
I[IpumeHeHUe puUTyKcMMaba TIPEACTABISIETCS TepCIeK-
TUBHBIM TIPU TIOPaKEHWU JIETKUX, KOXU, CYCTaBOB, SIB-
JIAIONIEMCST BTOPUYHBIM IO OTHOILIEHUIO K CUCTEMHOMY
CKJIepO3y.

Purykcuma6 u cunapom Illerpena

Tepanust cunapoma Illerpena (CII) B O0CHOBHOM HO-
CUT CUMIITOMAaTUYECKUI U TIOIIEPXKUBAIOIIMI XapaKTep.
[TockosbKy B-KJIETKM UTpaloT KIIIOUEBYIO POJIb B MATOre-
Hese CIL, mpeamosaraeTcst, YT0 pUTYKCUMa0 MOKET OBITh
MOTEHLMAJIBHO TOJIE3HBIM NMPU 3TOM 3abosneBaHuu [63].
CorylacHO HeTAaBHO OITyOJIMKOBAHHBIM PEKOMEHAAIUSIM
mo JeueHuto cuHapoma LllerpeHa, puTykcumab ciemyeT
HCTIOJIb30BaTh Y OTAEIbHBIX TMAllMEHTOB, KOTOPhIE HEe OT-
BEUYAaIOT Ha OOBIYHBIC METObI JicueHuUs [64].

Putykcumab Bo BpeMsi 6epeMeHHOCTH
BosneiictBue putykcumaba o0 3a4aTus WM BO BpeMs
OepeMEeHHOCTU He BBI3bIBaeT MCTOLIEeHUsS B-Ki1eTok y Ho-

BOPOXKIEHHBIX, TOTAA KaK Ha MO3AHEN cTanuu 6epeMeHHO-
CTU (BTOPOIl U TPETUil TPUMECTP) PUTYKCUMAO CIOCOOEH
CHIXATb YPOBEeHb B-KJI€TOK, KOTOpBIA OOBIYHO HOpMa-
J3yeTcst 4yepe3 3—6 MecsieB. Y Marepeil 1 HOBOPOKIIEH-
HBIX, TOABEPIIIUXCS JEUCTBUIO PUTYKCMMaba, HeoOXo-
VMO TPOBECTM MOHHUTOPHMHT Ha MpeIMeT OOHApYKEeHUS
wHbekumit [65, 66]. HecMoTpst Ha To, 9TO y GepeMEeHHBIX
B T€UeHUE MEePBOTO TPUMeECTpa He ObLJIO 3apeTUCTPUPOBa-
HO HUKaKUX MOBPEXICHUI TII0Na, 3Ty Teparnuio, coriac-
Ho pexkomeHmaumsiMm EULAP (European League Against
Rheumatism), ciemyeT paccMaTpuBaTh TOJIBKO TOTIA, KOT-
Jla HeT IPYTroTo TepareBTUYeCKOro BapuaHTa.

2. beanumymab (Benlysta®)

benumymab mpenctapisieT coOOi MOJHOCTBIO Yeso-
Bedyeckre pekoMOuHaHTHBIe IgGIA MOHOKIOHATBHBIE
aHTUTeJa, HalpaBJIeHHbIe MTPOTUB (pakTopa B-KieTouHOI
aktuBaiuu (BAFE B cell activation factor), Koropslii
yrBepxxaeH EMA B utosnie 2011 rona mist JeyeHust CUCTEM-
HOW KpacHO# BojyaHKM [67, 68]. Benumymabd mHrnOuUpy-
eT Omosornueckyio aktuBHOCTh BAFFE, T.e. cBs3biBaHMe
BAFF c ero peuentopoM, a TakxKe CUTHAJIU3UPYIOIINE 1
MaTepuHCKUe B-KJIeTKH, 4TO IPUBOIUT K CHIDKEHMIO Tia-
tonoruu, cBsa3aHHoit ¢ CKB (puc. 4). benumymad moxer
osokuposath cekpernio INF-y u [L-2. DTOT yHUKaTbHbI
MeXaHu3M caejan 0enruMymMad MHOTrooOelIaolIuM Tepa-
MeBTUYECKUM IpenapatoM s namueHToB ¢ CKB [70].

VIBepKIeHHbI peXUM I03UPOBKU OelrMymada co-
craBisieT 10 10 Mr/Kr (BHYTpMBEHHO) C MHTEPBAJIOM B 2
Heean /UTs TIEPBBIX TPEX 103 U C UHTEPBaJIOM B 4 Heleaun
MO3Xe.

3. Oparymyma6 (HuMax-CD20)

Odarymymab — moJaHOCTBIO uenoBedeckue IgGlk
MOHOKJIOHAJIbHbIE aHTHUTENa, KOTOpble CIenubuIecKn
cBsa3biBatoTcs ¢ CD20 (anuton CD20 oTnMyaeTcst oT TOro,
KOTOPBI paclo3HaeTcss pUTYKCMMaOOM) M TPUBOAUT K
B-kinerounomy smsucy. OguH Kypc ABYX WHQY3Mil MO
700 Mr 6611 3 (HEKTUBHBIM U OE30ITACHBIM Y TTAIIUEHTOB C
AKTUBHBIM PEBMATOMAHBIM apTPUTOM Ha (hOHE METOTpPEK-
cara. Ocarymymal He BbI3bIBAET UMMYHOTEHHOCTH [71].

PucyHok 4. TepaneBTn4eckni MexaHUu3M L4eNCTBUS
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4. Okpeansyma6b (Ocrevus)

OkpennsymMab — rymaHusupoBaHHble aHTU-CD20
MOHOKJIOHQJIbHbIE aHTUTEJIA, Ha3bIBAEMbl€ «PUTYKCaH Clie-
JYIOIIETO TOKOJIEHUSI» WIM «ChIH PUTYKCaHa». DT MOHO-
KJIoHa/bHBIE aHTUTeNa Bouwid B 11 dasy mccienoBaHust
PEBMAaTOMIHOTO apTpUTa U CUCTEMHOM KpaCHOI BOTYaHKH.
DdheKTUBHOCTD U 0€301MaCHOCTh OKpen3yMada Ipu peB-
MaTOUIHOM apTpute Oblia orieHeHa B ¢daze 11 kiuHuue-
CKUX UCTIBITAHUM Y OOJIBIIIOTO KOJIMYECTBA MAllMEeHTOB [72].

5. Ta6amymab

TabGamymab sIBiIsIeTCS IIOJHOCTBIO YeI0BEYECKUMU
MOHOKJIOHa/IbHbIMU aHTUTesamMu IgG4, KoTophie CBSI-
3bIBAlOT 1 HEUTpaJU3ylOT pPacTBOPUMBIM U MeMmOpa-
HocsizaHHbIii BAFF [73]. B ¢daze Il kiuHuyeckux uc-
cJIeOBaHUII  TIPOJEMOHCTPUPOBAHO  JOKA3aTeIbCTBO
OMOJIOTUYECKON U KIMHUYECKON 3 (PEeKTUBHOCTU Y Ma-
LIMEHTOB C aKTUBHBIM PEBMATOUIHBIM apTPUTOM, KOTO-
pble He OTBeYaJiM Ha JiedeHUe MeToTpekcatoMm [74]. Ha
stane Ill kauHMYecKUX umcciemoBaHWii Tabamymab He
MPOAEMOHCTPUPOBAT KIMHUYECKON 3(PHEKTUBHOCTH Y
MaIeHTOB C PeBMATOUIHBIM apTPUTOM B Pa3HBIX PEXKU-
Max TO3MPOBaHMS, HECMOTPS Ha JJOKa3aTeIbCTBA OMOJIO-
TMYeCcKOoil aKTUBHOCTH [75].

6. Araumyenr (anti-Blys)

ATalMIENT SIBJSETCS] paCTBOPUMbBIM, TOJIHOCThIO Ye-
JIOBEYECKMM PEKOMOMHAHTHBIM OEJIKOM, COJepXKalluM
BHEKJIETOYHYIO 4YacTh peuenropa TACI u yacTh 4yeso-
Beueckoro IgG [76]. Atauuuent HeWTpanausyeT (akTop
B-numponuros (BLys) u APRIL — nurana, BbI3bIBaio-
muit nposudepauuio. YposHu BLys 1 APRIL noBbiteHbt
y TAlIMEHTOB C PEBMATOMJIHBIM apTpuToM. B oTnuuume ot
putykcnMaba 1 OenmmMymada He IoKas3aa CyIIeCTBEHHOM
KJIMHUYECKOI TTOJIb3bI Y MAIlMeHTOB C PEBMAaTOMIHBIM ap-
Tputom [77, 78].

lll. UHrnéutop T-KAETOYHOU
KOCTUMYASLUUN
A6arauenr

Abaranent (Orencia®, Bristol Myers Squibb, USA)
MpeACTaBIIsSIeT CO0O0W TeHEeTUYEeCKUil peKOMOMHAHTHBIM
pPacTBOPUMBI OEJIOK, COCTOSIIIINI M3 BHEKJIETOYHOTO JI0-
meHa CTLA4 (Cytotoxic T-lymphocyte antigen4, IUTOTOK-
cnaeckuii T-mumdonnTapHbIii anTureH 4) u pparmenTa Fc
yenoBeueckoro IgG1 (mapaup n nomensr CH2, CH3).

MexaHun3m AencTens

Hna aktuBauuu T-KJI€TOK TpedyeTcs aBa pa3HbIX
curHaya. [lepBbIM CUTHaAJIOM SIBJISIETCS B3aMMOJECHCTBUE
peuenTtopa T-KIJIETOK C MIaBHBIM KOMILJIEKCOM TMCTOCOB-
mectuMoct (MHC), mentuaHbM KOMIUIEKCOM Ha Mo-
BEpXHOCTM aHTUIeH-Tpe3eHTupymoleit kierku (APC).
Bropoii curHai cBs3bIBaeT KOCTUMYJIMPYIOIINIA PELeTITOP
Ha T-xierkax ¢ juranmoM Ha APC, KOTOpBI CITOCO0-
cTByeT B3aumopeiictuio CD28 Ha T-kneTkax ¢ JuraH-
nom CD80 wim CD86. Eciiu peanusylorcst 06a curHala,
TOo T-KJIeTKa TOCTUTAET ONTUMAIbHON aKTUBAIIUU U OyJIeT
npoaudepupoBaTh U MPOAYLIMPOBATH IMTOKUHBI, KOTOPbIE

MOTYT aKTUBHPOBATDH IPYTUe BOCIIATUTENbHbBIE KIETKU, Ta-
Kue kak Makpodaru. Eciy BbIMOTHSIETCS TOJBKO OIUH U3
JIByX CUTHAJIOB, TO 3TO MOXET MPUBECTU K TMOEJI KJIETOK.
OnTtuManbHas akTuBaumst T-xietok cBg3aHa ¢ CTLA4,
SKCIPECCUPYyEMbIM Ha TMOBEPXHOCTU KJIeTOK. CBsi3bIBa-
Hue CTLA4 ¢ CD80 u CD86 mpemnoTBpaliaet B3auMoIeii-
ctBre Mexay CD28 u CD80/CD86, Tak Kak apUHHOCTh
CTLA4 x CD80/CD86 B 500—2500 pa3 mpeBbIIIaeT CPOI-
ctBo CD28 x CD80/CD86.

AGatauent umutupyer sHaoreHHblii CTLA4 u koH-
KkypupyeT ¢ CD28 3a cBaspiBanue ¢ CD80 u CD86. Ilpu
onokupoanuu CD28, CTLA4 mpenorBpamiaet BTOpPOii
KOCTUMYJIUPYIOIIUI CUTHAJ, KOTOPBIM HEOOXOMUM It
ONTUMAaJIbHOM akTuBauuu T-Kietok (puc. 5) [79].

A6arayent u peBMAToOuAHbIN QPTPUT

AOaTallenT B COYeTaHUU C METOTPEKCATOM MOKa3aH JJIsi
JIGYEHUST YMEPEHHOTO WJIN TSKEJIOT0 aKTUBHOTO peBMaTO-
WIHOTO apTpUTa y B3POCJbIX MALMEHTOB, Y KOTOPBIX ObLIT
HEIO0CTATOYHBI OTBET MJIM HETTEPEeHOCUMOCTD APYTUX aH-
TUPEBMATUIECKUX TIperapaToB. JlaHHBIN TTpernapaT Takke
ToKa3aH JIJIsl YMEHBIIEHUS TTPU3HAKOB UM CUMIITOMOB Y
JIeTeii B BO3pacTe OT 6 JIET 1 cTapliiie C YMEPEHHO-TSKEJIBIM
AKTMBHBIM MHOTOCYCTaBHBIM IOBEHWJIbHBIM MIMOTIATHYE-
CKUM apTPUTOM.

Abatauent obiagaeT 3(pPeKTUBHOCTHIO U O€30I1aCHO-
CTbIO y TIALIMEHTOB C PEBMATOMAHBIM apTPUTOM IPU BHY-
TPUBEHHOM BBEIEHWM M TMOIAKOXHON MHBeKIMuU. [lpu-
MEHeHUe Mpernapara MPUBOAUT K YIYULIEHUIO KayecTBa
>KU3HU, KOTOPOE TMPOSIBJISIETCSI B CHUXKEHUU OOJIM U aKTH-
BU3aLUU pU3NIeCKUX HYHKIIUIA.

AOararienT ciiefyeT BBOIUTh B TeueHue 30 MUHYT BHY-
TPUBEHHOI MHQY3Meil B 103e, KOTOpasi 3aBUCUT OT Beca
nmamvenTa (< 60 xr — 500 mr, oT > 60 10 100 KT — 750 ™mT,
> 100 kr — 1000 mr). [Tocne nepBoit nHGY3MKM Ha3HAYACT-
Cs TIOBTOPHO 4epe3 2 1 4 Heleu, 3aTeM Kaxble 4 HeJle/n.

IV. AHTArOHUCTbl UHTEPAENKNHA-1
1. AHakuHpa (Kineret™)

Wurepneiikun-1 (IL-1) sBasieTcss npoBOCHAIMTE b-
HBIM LIUTOKWHOM, UMEIOIIMM JBa pa3Hbix uranaa (IL-1o
u IL-B), KoTopble cBA3bIBaIOTCS ¢ perienTopom IL-1 tuma
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1 (IL-1R1), 4TOo MHAYLMPYET MHOXKECTBO MEAMATOPOB BOC-
MajieHusl, BKJItoYas MpocTarjaHAMHbI, IUTOKUHBI U XeMO-
KuHBI. IL-100 IpUCYTCTBYET B SHAOTEIUATbHBIX U SIUTE-
JINAJbHBIX KJIETKaX, B TO BpeMs Kak IL-f nHaynupyeTcs B
MUEJOUIHBIX KJIETKAX U BICBOOOXIAETCS MOC/Ie paciier-
JleHus Kacra3oii- 1. 3a mociaennue 30 jieT MHTEpIeKH-1-
OIOCPEOBAHHOE BOCHaJleHUE ObUIO YCTAHOBJEHO MPU
IIUPOKOM CTIEKTpe 3a00IeBaHU i, HAUMHAS C PEIKUX ayTO-
MMMYHHBIX 3a00JIeBaHUI M 3aKaHYMBasl TAKUMM PacIipo-
CTpaHEeHHBIMU, KaK Toarpa, peBMaTOMIHBIN apTpUT, THa-
Oer 2-To THIIA, aTepockiepo3 u ap. [80]. MHTepneiikuH-1
WUTpaeT LEHTPATBHYIO POJIb B TATOMU3NOJOTUN PEBMATO-
uaHoro aptputa [81].

Anakunpa (Kineret™, mpousBomutesb — OUOTEXHO-
Jjornyeckas komrnanusg Amgen Inc.) sBasierca pekoMOu-
HAHTHOM, HETJIMKO3WJIMPOBaHHOW (hOPMOIi aHTaroHUCTa
peuentopa uHrepseiikuna-1 (IL-1Ra) yenoseka. Coctout
n3 153 ammHOKMCTIOT U mMeeT M.B. 17,3 kJla. Mexanusm
ero JIeMCTBUSI COCTOUT B OJOKMPOBAHUM OUOJOTMYECKOM
akTUBHOCTHU [L-1 myTeM KOHKYpEHTHOTO MHTUOUPOBAHUS
npu cBsi3eiBaHuu I1L-1 ¢ petennropom IL-1Ra (puc. 6).

PucyHok 6. MexaHn3m aevicTBUsI aHakuHpa

AHakMHpa TToKa3aH JUIsl TTAIIMEHTOB C YMEPEHHBIM WJIN
TSIKEJIBIM PEBMAaTOUIHBIM apTPUTOM B Bo3pacte 18 jieT u
cTapiie, y KOTOPBIX He YIaJloCh JOCTUYb YIYIIIeHUS KITH-
HUYECKOTO COCTOSTHUS MPU MCIIOIb30BaHUM IPYTUX TTPO-
TUBOPEBMATUYECKHUX JIEKAPCTBEHHBIX TpernapaToB. Peko-
MEHIOBaHHas 103a aHaKuHpa cocTapisgeT 100 Mr onuH pa3
B JIEHb B BUJI€ TIOAKOKHON MHBEKIIMH.

2. KaHakmHymab (ILARIS®)

WntepneitkuH-1f  sBIsieTcs

Kanakunyma6 (ILARIS®, koMmaHUs-TIPOU3BOAUTED
Novartis) gBisieTcss ryMaHU3MPOBAHHBIMUA MOHOKJIOHAJb-
HbeiMu aHTUTenaMu IgGk ipotus IL-1 [83]. Kpome Toro,
YTO KaHaKWHyMab HeiTpanusyeT nevictue 1L-10, maHHbrit
JIGKApCTBEHHBIN TIpernapaT MpOosBIsIET BHYTPUKIICTOUYHbIC
3¢ dEeKThI, KOTOPHIE MOTYT OKa3bIBaTh OTPUIIATEIbHBIE 00-
paTHbIe 3 deKThl Ha npoayurpoBanue 1L-13 v nmpuBoasT
€ro KOHIIEHTpAIINIO K HOPMaJIbHOM, XapaKTepHOT 1J1sl 3110~
POBBIX MALIUEHTOB.

B mae 2013 roma FDA omo0Opmiio KaHakuHyMa0 ISt Jie-
YEeHUS] aKTUBHOTO CUCTEMHOTO IOBEHUJIbHOTO WAMOTIATH-
YECKOT0 apTpuTa y NallueHTOB B BO3pacTe OT 2 JIET U CTap-
we. [lpenapar BBoaUTCS B BUIE MOAKOXHONH MHBEKIIUU
OJIVIH pa3 B MECSILI.

V. AHTAroHUCTbl UHTEPAEUKUHA-6

WHTepneiiknH-6 TpencTaBasieT COOOW TIIMKOTETITHL
¢ M.B. 26 x/la, KOTOpBIii B OCHOBHOM BBIPa0aThIBACTCS
MOHOIIMTAMU M He#Tpoduramu mpu akTubaiuu Toll-
MOoMOOHBIX pelienTopoB. OO6agaeT MPOBOCTIATUTETBHOM
AKTUBHOCTBIO, PETYJIUPYET BPOXKIECHHYIO W TPUOOPETEH-
HYI0 MMMYHHYIO cucteMy [84]. I3BecTHO, uTo 1L-6 mpomay-
LMUpYeTCs B OOJIBIITNX KOJTUIECTBAX B CMHOBUATLHOM XKW -
KOCTH TIAaLIMEHTOB C PEBMATOUIHBIM apTPUTOM.

Toummsymad (ACTEMRA®, KoMIaHMsI-IIPOM3BO-
nuteab Hoffman-La Roche) siBasiercst mepBbIMU peKOM-
OMHAHTHBIMU TYMaHU3UPOBAHHBIMU MOHOKJIOHAJIbHBIMU
antutesamu IgG1 ¢ H2L2 nmonunenTuaHoi CTpyKTypoOit,
MHTUOUpyommMu perentop 1L-6. MexaHu3Mm aeicTBUS
TOLMIM3YyMa0a 3aKJII0YaeTcsl B CBSI3bIBAHUU KaK C PACTBO-
puMbiMu (sIL-6R), Tak u ¢ mem6panHbiMu (mIL-6R) pe-
1IeNTOpaMu M MHTUOMPOBAHUM OIMOCPENOBAHHBIX CHUTHA-
JIOB Uepe3 9TU pelenTopsl (puc. 7).

[MokazaHUSIMM K WCIOJIb30BAaHUIO B KIMHUYECKOM
MpaKTUKe TOLMIN3yMaba SBJISIOTCS

— PeBMATOUIHBIN apTPUT Y B3POCIBIX TTAIIMEHTOB C aK-
TUBHOCTBIO TIpoliecca OT YMEPEHHOTO 10 TSKEJIOTro B CO-
yeTaHUU C METOTPEKCATOM;

— TIOJIMAPTUKYJISIPHBIN IOBEHUJIBHBI MaMOTIATHYE-
CKUIi apTPUT Y MAIIMEHTOB B BO3pacTe OT 2 JIeT U cTapilie;

XOpOIIIO M3BECTHBIM TTPOBOCTIA-
JINTEJIbHBIM LIMTOKMHOM, KOTO-
pBIli  BBICBOOOXIAETCS pas3ivny-
HBIMU KJIETKAMU, TaKUMM Kak
Makpodaru, KepaTUHOLIUTHI, (pU-
Opo0IacThl, SHAOTETUATLHBIMU U
HelpOHaJIbHBIMU KJIeTKamu [82].
IL-1B mposiBasieT cBOe AeicTBUE
rnocJjie CBSI3bIBAHUS C €ro perer-
topom (IL-1BR). HapyireHue
perynsiuu  aktuBHoctr  IL-1[3
XapaKTepHO JISI PEBMATOUAHOTO
apTpuTa U TMPOMCXOAUT JIMOO OT
n30bITKa mponykumu IL-1(3, 9To
MPUBOINUT K YBEJWYEHUIO KOH-
LIEHTpAllMX LIUTOKWHA, JTUOO U3-
32 KaueCTBEHHOro WJIU KOJMYe-

ctBeHHOoro neduimra [L-1pR.
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— CHCTEMHBbIM IOBEHWJIbHBIA WMIMOIIATUYECKUHA ap-
TPUT y MAllMEHTOB B BO3pacTe OT 2 JIeT U cTaplie, Ko-
TOpble HE OTpearnupoBajyd Ha IPEAbIAYIIYIO Teparuio
OIHUM WJIW HECKOJbKMMU HECTEPOUIHBIMU TPOTUBO-
BOCITAJIMTEILHBIMU TIperapaTaMy U CUCTEMHBIMU KOPTH -
KOCTEepOUIaMU.

Pexomenayemasi ctaproBasi 103a Touuandymada (BHY-
TpuUBEeHHast UHQY3UsI ) 17151 B3POCbIX TAIIMEHTOB COCTABISI-
eT 4 MI/KT Beca ¢ YBEJIMYEHUEM JI0 8§ MT/KT B 3aBUCUMOCTU
OT OTBeTa OpraHu3Ma Ha Ipemnapar. BeeneHue npemnapara
1 pa3 B ueTbIpe Heleu.

TlonkoxHast UHBEKIUS [IJI1 B3POCJIbIX TTAIIUEHTOB CO-
craBiseT 162 Mr ofMH pa3 B HEIEIO C TTOCIIENAYIOIINM yBe-
JIMYEHUEM J103bl B 3aBUCUMOCTU OT KJIMHUYECKOTO OTBETA.

VI. AHTArOHUCTbI UHTEPAEUKUHA-17A

Wurepneitkun-17A (IL-17A) — npoBocniavTe IbHBII
LIUTOKWH, CEKPETUPYEMBII UCKITIOUUTENbHO T-KieTKamu,
KOTOpBI y4acTBYeT B MaTOTE€HE3e PEBMAaTOUAHOTO apTpU-
Ta, B Pa3BUTUU OCTEOKJIACTOTeHE3a, Pa3pyLLIEHUH Xpsillia U
5pO3UH KOCTH.

1. CekykuHyma6 (Cosentyx)

CekykuHyMa0 COAEp>XKUT BbIcOKOa(@UHHBIE, MOTHO-
crbio uenoBevyeckue IgG1l MOHOKJIOHAJIbHBIE AHTUTENA,
KOTOpble M30UPATENbHO CBSI3BIBAIOT M HEUTPaIU3YIOT
IL-17A. CexykuHyma® omgoOpeH JUIsl JIeUeHUsI Tcopuasa
cpelHeill U TSKeJoi cTerneHu, MCopuaTuueckoro apTpura
M aHKWIO3UPYIOIIero CrioHauiura [85].

2. Ukceknsyma6 (Taliz®)

IIpencraBisieT coboii rymanu3upoBaHHble 1gG4 MoHO-
KJIOHAJIbHBIC aHTUTENIa, KOTOphle HelTpanu3yioT 1L-17A.
Pesynbratel uccnenoBanus C. Leonardi et al. [86] moka3bi-
BAlOT, YTO MKCEKM3yMad MOXKET ObITh 3((HEKTUBHBIM IIPU
JIeYeHUU XPOHUYECKOTO YMEPEHHO-TSIKEJIOTO OJISAIIeTHO-
ro ricopuasa.

3. Bpoaaayma6 (SILIQ™)

bponanymab npeacrtaBisieT co00il MOHOKJIOHAJbHbIE
anTtutena IgG2 u onodpeH FDA nns neyeHust GsiiieqHo-
ro ricoprasa CpefHeil 1 TSKEJIOo CTereHu Y B3pocCiibiX [87,
88]. B ommmume ot npyrux mHruouropon IL-17A, takux
KaK CeKYKMHYMab M MKCeKM3yMah, KOTOpbie B OCHOBHOM
nmeiictByioT Ha 1L-17A 1 CBI3BIBAIOTCSI C CAaMUM OEJIKOM,
Opomanymab HauenaeH Ha peuenTtop IL-17RA. Biaokupys
peuenrtop IL-17RA, 6pomanymad mpemoTBpaiiaeT BHICBO-
OoxmeHne orocpenoBaHHBIX 1L-17 mpoBocHanMTeIbHBIX
MpOoTeMHKNHAa3 U XeMOKMHOB. B uccnenosanum K. Pavelka
et al. [89] He HalineHO AOKA3aTEbCTB KIMHUYECKON 3(h-
(beKTUBHOCTU JIeUeHMsI OpoaaiyMaboM y MalMEHTOB C
PEBMAaTOUIHBIM apTPUTOM, KOTOPbIE HE pearupoBav Ha
Jie4eHUe METOTPEKCATOM.

BbiBOADI

HMMMyHOOMOIOTHYECKHE TIperapaThl TPOU3BEIN pe-
BOJIIOIIMIO B JICYEHUU MAIIUEHTOB C XPOHUYECKUMU DPEB-
MaTUIeCKUMU 3a00JIeBaHUSIMUA, TAKUMHM KaK PEBMAaTOW]I-
HBIN apTPUT, aHKUJIO3UPYIOIIUI CITOHAWINAT, CUCTEMHAast

KpacHas BojyaHKa u Ap. K HUM oTHocATCSI 6J0KaTOphI
¢axkTopa HeKpo3a OMmyxoJu ajbga, aHTArOHUCTbI UHTEpP-
neiknHoB-1, -6, -17A, 61okatops CD20, CD80/CDS86,
uHrnouTop T-kieroyHoi cTumyssaiuu. OHU MO3BOJISIIOT
VJIYYIIUTh MPOTHO3 M JIOCTUYb KIMHUYECKOW PEeMUCCHUU
y 3HaYMTEJILHOTO KoJIMYecTBa nauueHToB. K omnpeneneH-
HbIM OIpaHUYEHUSIM TIPY UCITOJIb30BAaHUM JIEKAPCTBEHHBIX
MperapaToB Ha OCHOBE MOHOKJIOHAJIbHBIX aHTUTEJT MOXHO
OTHECTH MX BBICOKYIO CTOMMOCTh ¥ BO3MOXHOE Pa3BUTHE
MOOOYHBIX 3(PDEKTOB.

Koundaukr nnrepecoB. ABTop 3as1BisieT 06 OTCYTCTBUU
Kakoro-anbo KOH(MIMKTAa MHTEPECOB IMpPU ITOATOTOBKE
TAHHOM CTaThU.

Penenzenr: npod. J1./1. BaHOB.
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CriewianizaoBaHu MeANYHWV LeHTP «OnmMa-dapm», M. Kuis, YkpaiHa

imyHoGioAoriyHi npenapaTtn
B Tepanii pPeBMATUYHUX 30XBOPIOBAHb

Pe3iome. Pesmarnuni saxsoprosanns (P3) € ogHuMu 3 Haidmo-
MIUPEHIIINX XPOHIYHUX 3aXBOPIOBAHb OMMOPHO-PYXOBOI CUCTEMU
Ta CIOJYYHOI TKAHWHU, 110 3YCTPivaloThCs SIK Y JOPOCIUX, TakK i
B niteid. [IpMuMHOIO 1IMX NATOJOTiYHUX CTaHiB MOXYTb OYyTU 3Mi-
HU y (QYHKIIOHYBaHHI iIMYHHOI CHCTEeMHU, 3amajeHHs, iHMEeKIIil
Ta iHIIi akTopu. Y AesIKMX BUIAAKaX BOHU MMPU3BOISTH JIO iH-
BaJTiTHOCTI Ta 3HAYHO BIUIMBAIOTh Ha SIKiCTh i TPUBAJIICTH XKUTTSI.
IcHytoTh HehapMaKoJIOTiuHi i (hapMaKOJIOTiYHI METOAM JIiKyBaH-
Ha P3. Ilepia niHis (HedhapMaKoJoriyHa) JiKyBaHHS OiTbIIOCTI
P3 nogssirae y 3miHi crioco0y XutTs ((hi3nyHi BripaBu, MpaBUJIbHE
XapuyBaHHsI, BiIMOBa BiJ KypiHHsI). 1o (papmakosioriuHoro craH-
NMApTHOTO JIiKyBaHHSI BiTHOCSTBHCS HECTEPOIIHI TMPOTU3amalbHi
nperapatu (HI13IT), rmrokokopTUKOinu, MpoTUpeBMaTUYHI Tpe-
mapaT, 1110 IIPUTHIYYIOTh peakililo TocTpoi (pa3u, CIIpUsIiOTh 3HU-
JKeHHIO piBHs aBToaHTUTINI. Ha xanb, xoua HIT3I1 i nonomaraioTb
KOHTPOJIIOBAaTU cuMnToMu P3, 3MeHIyoun 6i1b, HaOpSIK i 3ama-
JIEHHSI, TIPOTE HE YIMOBUTBHIOIOTH MPOTPECYBaHHST 3aXBOPIOBAHHSI.
Lle BigHOCUTBCS i 10 ITIOKOKOPTUKOIIB, SIKi € TPOTU3aNaIbHUMU
TOPMOHAMM, TIOB’SI3aHUMU 3 KOPTU30JIOM, CTEPOITOM, IO BU-
pOOJISIETCS TIPUPOAHUM IIJISIXOM B opraHi3mi. HesBaxkaioun Ha

CBOI IIepeBaru, IITIIOKOKOPTUKOIIN MAlOTh 3HAYHI IMTOOIYHI e(heKTH,
BKJTIOUAIOUM Iia0beT, OCTEOIOPO3, TIlIePTOHII0, KaTapaKTy i CXUJIb-
HiCTb 10 iH(eKIiil. 3a ocTaHHI POKM OTpMMaHi HOBi AaHi Mpo ma-
TOr€He3 PEeBMAaTUYHUX 3aXBOPIOBaHb, 11O CHPUSIIO MOXIMBOCTI
CTBOPEHHSI IHHOBALIMHMX iMYHOOiIOJOTiYHMX mpernapaTiB. Pos-
poOKa TaKMX JIiKapchbKMX 3aCO0iB 3p00MIIa PeBOJIIOLIIIO B TeparieB-
TUYHOMY ITiXO/Ii TIPY XPOHIYHUX PEBMATUUYHUX 3aXBOPIOBAHHSIX,
0COOJIMBO B MALIEHTIB, CTIMKUX A0 CTAHAAPTHOTO JIiKyBaHHS:. Me-
XaHi3M [ii [IUX iMyHOOi0JIOTUHKX MpenapaTiB 3aCHOBaHUM Ha 11i-
JlecipsSIMOBAHOMY iHTiOyBaHHI crieliM(ivHUX a00 MOJIEKYISIPHUX
MillleHeii, 6e3rmocepeIHbO 3aTyueHUX Y NMaToreHe3 3aXBOPIOBaHb.
J1o HUX BiTHOCSTBCS O10KaTOpH (hakTopa HEKPO3Y MyXJIMHU, aH-
TaroHicTH iHTepneikiHiB-1, -6, -17A, Giokaropu CD20, CD80/
CDS86, inri6itop T-kIiTMHHOI KocTMMyJsiLii. [X BUKOpUCTaH-
H$1 T103BOJISIE MOJIMIIMTU MTPOTHO3 i JOCSATTU KIJIiHIYHOI peMicii y
3HAYHOI KiJIbKOCTI MaLli€EHTIB.

Ki11040Bi cjI0Ba: peBMaTHuHi 3aXBOpIOBaHHS; iIMyHOOiOIOTiUHI
npemnaparu; 6Jokatopu pakTopa HEKpO3y ITyXJIMHU; aHTarOHICTH
iHTepIeiikiHiB-1, -6, -17A; 6iokatopu CD20, CD80/CD86; iHri-
6iTop T-KIIITUHHOI KOCTUMYJISILIT; OTJISIT
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Immunobiological drugs in the treatment of rheumatic diseases

Abstract. Rheumatic diseases (RD) are among the most common
chronic diseases of the musculoskeletal system and connective tis-
sue which are found in both adults and children. The cause of these
pathological conditions can be changes in the functioning of the
immune system, inflammation, infections and other factors. In
some cases, they lead to disability and have a significant impact on
the quality of life and lifetime. There are non-pharmacological and
pharmacological treatments for RD. The first line (non-pharma-
cological) treatment of most RDs consists in changing the lifestyle
(exercises, correct diet, smoking cessation). Standard pharmaco-
logical treatment includes non-steroidal anti-inflammatory drugs,
glucocorticoids, anti-inflammatory drugs that suppress acute phase
response, help reduce the level of autoantibodies. Unfortunately,
although non-steroidal anti-inflammatory drugs help control RD
symptoms reducing pain, swelling and inflammation, they do not
slow down the disease progression. This also refers to glucocor-
ticoids which are anti-inflammatory hormones associated with
cortisol, a steroid produced naturally in the body. Despite their

advantages, glucocorticoids have significant side effects including
diabetes, osteoporosis, hypertension, cataract and susceptibility to
infections. In recent years, new data on the pathogenesis of rheu-
matic diseases has been obtained that has contributed to the possi-
bility of creating innovative immunobiological drugs. The develop-
ment of such drugs has revolutionized the therapeutic approach to
chronic rheumatic diseases, especially in patients who are resistant
to standard treatment. The mechanism of action of these immuno-
biological drugs is based on the inhibition of specific or molecular
targets directly involved in the disease pathogenesis. They include
tumor necrosis factor blockers, interleukin-1, -6, 17A receptor an-
tagonists, CD20, CD80/CD86 blockers and T-cell costimulation
blocker. Their use allows us to improve the prognosis and achieve
clinical remission in a significant number of patients.

Keywords: rheumatic diseases; immunobiological drugs; tumor
necrosis factor blockers; interleukin-1, -6, 17A receptor antago-
nists; CD20, CD80/CD86 blockers; T-cell costimulation blocker;
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