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00630p nocesuien npobaeme NOUCKA HOBbIX IPpeKkmusHbix cmpameeuil neveHus KopornasupycHoli 6oaeznu (COVID-19). Tepaneemuueckoi
MuUueHb0 Moxcem cmams ghaxmop Hekposza onyxoau o. (PHO«). IIpusedens: meopemuueckue npeonocviAku Ycnewno20 Ucnonb308aHus UH-
eubumopos PHOo. (uDHO«,) ons rewenuss COVID-19, onucan nosyuennuiii 3a @pems snudemuu npaKmu4eckuii Onvim npumeHeHus npena-
Dpamoe 3moii epynnsl, 6 MOM HUCAe HAUEeOWU OMPAdCeHUe 8 KAUHUYECKUX UCCAe008anusx. B kauecmee 603moxchbix éapuanmos mepanuu
pacemampusaromes 0éa uPHOo. — ungaukcumad u adarumyma6. Oceewervt eonpocwt bezonachocmu uPHOO. npu aeuwenuu nayuenmos ¢
UMMYHOB0CHAAUMENbHBIMU peemamuyeckumu 3aboreeanusmu u ¢ COVID-19.

Yoeneno enumanue saxyunayuu npomue COVID- 19, 6 wacmuocmu umerowumcs Ha danubviii momenm 6 Poccuu éaxyunam, Haxooawumes Ha
DA3HBIX SMANAX KAUHUMECKUX UCHbIMAHUIL.

Coenano 3axarwuerue 0 HeoOX00UMOCMU NPOBEOCHUs. PAHOOMUSUPOBAHHBIX KAUHUHECKUX UCCAe008aHUIl hpexmusHocmu u 6e3onacHocmu
npumeneruss uOHOo. npu HOB0l KOPOHABUPYCHOU UHpEKUUL, YMO NO360AUM NePelmy Om MeoPpemuuecKux npeonocbilok K KAUHUYEeCKol
npakmuxe.
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The Prospects of tumor necrosis factor o inhibitors use in patients with COVID-19
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The review highlights the problem of finding new effective treatment strategies for COVID-19. Tumor necrosis factor o. (TNF-0,) is considered
as a therapeutic target. The theoretical basis for the successful use of TNF-o. inhibitors (ITNFa) for the treatment of COVID-19 is presented,
as well as data on existing practical developments, including ongoing clinical trials. Two drugs from the group of ITNFo. — infliximab and
adalimumab — are currently being considered as possible options. The safety issues of ITNFo. treatment in patients with immunophaling rheu-
matic diseases and COVID- 19 are discussed.

The review also provides current data on vaccination against COVID- 19, in particular on the vaccines currently available in Russia, which are
at different stages of clinical trials. We conclude that randomized clinical trials of the effectiveness and safety of ITNF-o. in patients with the
new coronavirus infection are needed. Such trials will promote transition from theoretical speculations to real clinical practice.
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B nekabpe 2019 . B YxaHe (npoBuHuuMs Xy0sii, Kurtaii) 6b1-
Jla 3apeTUCTPUPOBaHA BCITBITIIKA HOBOI MHMEKIINN, BBI3BAHHOMN
kopoHaBupycoM SARS-CoV-2, monyuuBiieit B HajibHeWIEM
Ha3BaHUe «KopoHaBupycHas 6one3ub» (COVID-19). Dta mpo6-
JieMa TIpUBJIEKJIa BHUMaHUE HE TOJIBKO Y3KUX CIIEIUATCTOB, HO
U Bceil MupoBoii obiectBeHHOCTH. 30 stHBapst 2020 . cutyauus
B 3/ipaBOOXpaHeHUM Obl1a mpu3HaHa BO3 upe3BbluaiiHoi, nMe-
o1ei MexxayHapoaHoe 3HaueHue. K nekadpio 2020 . HacUUTHI-
Bastoch 77,3 MiH cirydaeB 3a0oseBanust COVID-19, u3 nux 1,7
MJTH C JIETaJIbHBIM HCXOIOM.

OnHOI U3 BaXXHENIIMX 3aa4 3ipaBOOXPAHEHUs CTAJIO CO3-
JaHWe BaKIIMHBI TIPOTUB KOpOHaBUpYycHOU mHbekmu. 1o co-
CTOSTHUIO Ha ieKaopb 2020 T. Ha pa3IMYHBIX CTAAMIX Pa3pabOTKU
Haxoauiaoch 6osee 200 MOTEHIIMATBHBIX BaKIIMH, 52 N3 KOTOPHIX
MOJYYMIIA pa3pelieHre Ha UcbiTaHKs Ha moasx [1]. Ha 25 sH-
Baps 2021 r. B Poccuiickoit @enepaliny 3aperucTpupOBaHbl IBE
BakIMHbI TpoTB COVID-19: 1ByXKOMIIOHEHTHAs1 BEKTOpHast —
«CniytHUK-V» (OI'BY «HaumoHanmbHBIN WCCIenoBaTeIbCKUn
LIEHTpP AMUAeMHUOoJoruY 1 MuKpoouosornu um. H.®. Tamanen»
MunsnpaBa Poccum) u mentugHas — «DnumBakKopona»
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(®BYH TocymapcTBeHHBII Hay4YHBINA IIEHTP BHUPYCOJOTUU M
ouorexHosiorun «Bekrop»). B Hacrosiee BpemMst 00¢ BaKLIMHbI
AKTUBHO M3YYalOTCSI B PaMKaX MOCTPETUCTPAIMOHHBIX KITMHU-
yeckux ucciaemnoBanuii. 20 ¢espans 2021 1. 3aperucTpupoBaHa
elle oaHa OTeuecTBeHHast BakiuHa — «KoBuBak», — co3maHHast
B ®I'BHY «DenepanbHblii HayYHBINA LIEHTP WCCIEIOBAHUI U
pa3paboTK1 UMMYHOOUOJIOrMYecKux rpernapaToB uM. M.I1. Yy-
MakoBa». DTO IeJTbHOBUPUOHHAS BaKIIMHA, B KOTOPOU MCITOTb-
30BaH crenuaibHo oopadboraHHblil BUpyc SARS-CoV-2, y Hero
HEeT MH(MEKIIMOHHBIX CBOMCTB, HO COXpaHEHA CTIOCOOHOCTD BHI-
3bIBaTh MIMMYHHYIO peakiiuio. [lepBasi (paza MCTIbITAHUI TPETh-
eif BaKLIMHbI MPOXOIUT YCIeIIHO [2].

Oco0eHHOCThIO HOBOI KOPOHABUPYCHOM MH(MEKLIMU SIBJISI-
eTcsl pa3HOoOOpa3ue KIMHUYECKUX BAPUAHTOB TEYCHUST — OT JIeT-
KMX (0ECCUMITTOMHBIX) JI0 TSIXKEJIBbIX, — YTO TpedyeT nuddepeH-
LUPOBAHHOTO TTOX0/1a K BEIOOPY TAKTUKHM JICUCHHSI. XOTSI HEKO-
TOpbIe MHOTOOOCIIIAIOIINE CXEMBbI JICUEHHUSI, B TOM YMCIIE C UC-
MoJb30BaHNEeM TTIOKOKOPTUKOUI0B (I'K), ”HrMouTopoB periern-
TopoB uHTepeiikuHa (MUJI) 6, psima MpOTMBOBUPYCHBIX TIpera-
paToB U Jp., yKe MPUMEHSIOTCS B KIMHUYECKOW MTPaKTUKE, CO-
XpaHsIeTCs] HEOOXOIMMOCTh TloncKa 3¢ (EeKTUBHBIX CTpaTeruit
60prosl ¢ COVID-19.

[loTeHIIMATBbHOW MMIIEHBIO JEKAPCTBEHHOTO BO3IEHCT-
BUSI MOXKET cTaTh (hakTop Hekpo3sa onyxoun o (PHO«), urpa-
IONIMIA BaXKHYIO pOJIb B pa3BUTUM BOCIIAJIUTEbHOTO oTBeTa. [1o
naHHeIM JutepaTypbl, ®HOo TecHO cBsI3aH C IPYrMMU IIPO-
BOCTTAJINTEIbHBIMU IIUTOKMHAMK. ETo TomaBieHue MpUBOIUT
K OblcTpoMy (MeHee 12 4) CHMXKEeHUIO KOoHUeHTpauuii YJI16 u
WMJI1 npu akTUBHOM peBMaTOMIHOM apTPUTE, a TaKxke (PaKkTo-
pa pocTa S3HAOTEJIUS COCYI0B, YYACTBYIOLIETO B PETYJISIIIUN CO-
CYIMCTOM MPOHUIIAEMOCTU, W TpaHyJOIUTapHO-Makpoda-
rajbHOro KojoHuectumyaupymoiero ¢pakropa (GCSF) [3—7].
Nurunbuposanne ®HOw corpoBoxaaeTcsi yMeHbIIEHUEM CO-
nepxkaHus 6eKoB ocTpoii ¢asel: CPB, ranTorno6uHa, pubdpu-
HOTeHa, OeJika chiBopoToyHoro ammionna A (SAAIL), a Takxke
J-numepa u ¢pparMeHTOB MPOTPOMOMHA, YTO MOTEHLIMAIbHO
CHUXAET BEPOSITHOCTb TPOMOOTUUYECKUX OCIOXHEHMI
[3, 8—10].

CoBpeMeHHbIe TipeAcTaBieHus o natoreHeze COVID-19
CO3IAIOT TEOPETUYECKIUE TIPEATOCHLUIKHY IS TPUMEHEHUS] MHTH -
outopoB ®PHOa (m®PHO«w) npu aToM 3aboeBaHuu. [nepBoc-
najuTeabHble peakiuu npu Tsokeaom COVID-19 xapakTtepusy-
€TCsI MOBBIIIEHUEM B CBIBOPOTKE KpoBU KoHIeHTparnii ®HO«,
NJ16 n NJI8 u oTHOCHTEIBbHO HE3HAYUTEIbHBIM ypoBHeM MJI1
[11]. ITpu stom WNJI1 umeer KOpOoTKUil mepuoj nojypacrnaia B
CBIBOPOTKE. AHAJIM3 MOHOHYKJICAPHBIX TPAHCKPUIITOMOB TTOKa-
3ai1, yTo mpu Tskenom TeyeHun COVID-19 BocmanuTenbHbII
orBeT ®HOo — UJTIB saBnsieTcss TOMUHUPYIOIINM, TPU 3TOM
uHTepdepoH 1 crmocobeH yCcuauBaTh BOCIaJeHUE, BbI3BAHHOE
®HOo — W1 [12]. B uccrenoBaHusix in vitro BBISIBIEHO, YTO
npucoequHeHue craiikoporo nporernHa SARS-CoV-1 k peuen-
TOPY aHTMOTEH3WHITpEeBpaliamero GepMeHTa 2 MPUBOIUT K
noBbllieHNI0 akTuBHOcTH PHO-npeBpainatoiiero depMeHTa
(tumor necrosis factor alpha converting enzyme, TACE), koTo-
phlii 00JIeryaeT MpoHMKHOBeHUE BUpyca B KieTKy [13]. Kak u3-
BecTHO, TACE sgBnsiercds depMeHTOM, KOTODPBIA OTILEIISIET
MeMOpaHOCBSI3aHHBIN (parMeHT W oOpa3yeT PacTBOPUMBIN
®HOa«, TeM caMbIM yBEJIMYMBAsI €T0 TIPOHUKHOBEHNE B KPOBO-
TOK. MOXHO Tnipennojararb, uto BeicBoooxkaeHne ®HOa B kpo-
BSIHOE PYCJIO MPOMCXOAUT Ha pAHHUX CTaIUSIX KOPOHABUPYCHOM
00JIe3HU U B M30BITOUHBIX KOJIMYECTBAX. DTU UCCIEAOBAHUS HE
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ObuIM Bocripou3sBeneHbl B Moneissx SARS-CoV-2, Ho, TeM He
MeHee, CyXaT TeopeTuueckoil 0a30il ajid paHHEro NnpuMeHe-
Hust UGHOo mpu COVID-19.

Bricokast mpoHUIIaeMOCTh KaMUJUISIPOB B Pe3yabTaTe BOC-
MaJieHusi, BBI3BAHHOTO KIIIOUEBBIMU TPOBOCTIATUTEIbHBIMU
uutokuHamu (OPHO«, W1, WNJI6, dakTop pocTa 3HIOTEIUs
COCY/ZIOB), SIBJISIETCSI OCHOBHBIM (haKTOPOM, MPUBOJSIILIUM K Ha-
pyuieHuo GyHkiuu jgerkux y namueHtoB ¢ COVID-19. Taxk,
C. Huang u coaBr. [14] mpu peTpOCTIEKTUBHOM CPaBHEHWU 1T -
TOKMHOBOTO Tpodwist y mammeHtoB ¢ COVID-19, naxonus-
IIKUXCSI B OTAeIeHUU WHTeHCUBHON Tepanuu (OUT), u 60ib-
HbeIx COVID-19, KoTophie Takoe JeuyeHre He TToydaid, OTMe-
Tiin, 4to y naureHToB OUT koHneHTpanuu B rutazme ®HOq,
W2, a7, 110, GCSF u unrepdepoH-y-uHAYLIUPOBAHHO-
ro 6esnka 10 (IP10) Obl1M BbILIE, YeM B KOHTPOJIBHOW TpyMIle.
BosmoxHo, mpumeHeHne nP®PHOo crmocobHO OJIOKMPOBAThH
9TOT MEXaHU3M M TAKMM 00pa30M YMEHbIIATh YaCTOTY BO3HUK-
HOBEHUSI U TSIKECTb PECIIMPATOPHOIO TUCTPEecC-CUHApPOMAa U
TPOMOOTUYECKUX OCIIOKHEHU I, KOTOPBIE SIBJISIIOTCSI OCHOBHBI-
MU IIPUYMHAMU JIETATBHOTO UCX0a TP KOPOHABUPYCHOM 60-
sie3Hu [15]. Drta ruroTe3a MoaKpeTuIsieTcs] HaKarTUBaIOIM K -
Csl TAaHHBIMU PETUCTPOB.

M. Gianfrancesco u coaBT. [16] Ha OCHOBaHMM TaHHBIX
BcemupHOTro peBMaTOJIOrMYECKOro ajibsiHCca, BKJIIOYaBILIETro 00-
nee 600 cmygaeB COVID-19 y 60JIbHBIX ¢ UMMYHOBOCTIAIUTE/b-
HBIMU peBMaThueckumu 3adosneBaHusMu (MBP3), npuiim x
BBIBOIY, UTO TIPE/IIeCTBYIONIee JieueHe BoiIcokuMU po3amu ['K
(>10 Mr/cyT B mepecueTe Ha IPETHU30I0OH) aCCOLIMUPOBAIOCH C
0oJiee BBICOKOI BEPOSTHOCTHIO TOCTIUTAN3ALNU (OTHOCUTEb-
Hblii puck, OP 2,05; 95% noBepurenbHbiii uHTepBaia, AW
1,06—3,96), torma kak mpemiiectByiomee jedyeHne n®HOo
CHMXaJIo Takylo BepositHocTh (OP 0,40; 95% AU 0,19—0,81).
CxomHble pe3yJIbTaThl OBLTN TIOMYYEHBI TIPW aHalu3e JaHHBIX
peructpa PsoProtect: 60yibHbIE KOXHBIM TICOPUA30M, UCTIOTH30-
BaBIlIME TeHHO-UHXXEHEPHbIe OMOIOTMYECKIe MpernapaThl, pexe
HYXIQJIKCh B CTalMOHApHOM JiedeHuu 1o nosoay COVID-19
(otHomIeHUe maHcoB 2,84; 95% AU 1,31-6,18) [17].

[MpenBapuTenbHbIe TaHHBIE peabHON KIMHUYECKON TTpaK-
TUKU TakKe BHYIIAIOT OCTOPOXHBIN ontuMu3M. A. Stallmach u
coaBT. [18] coolOmmau o 7 mauMeHTax C TSKEJIbIM TeYeHUEM
COVID-19, e umesimx MBP3, koTopsiM ObLia poBeaeHa of1-
Ha uHpy3ust nHbaukcumaoda (MH®) B no3e 5 Mr/Kr B Te4eHUe
3 mHeii MmocJie rocnuTanu3auu. Y BceX MalrMeHTOB 0TMeYaioch
CHIDXEHUE YPOBHS TTPOBOCITATMTETHHBIX IIMTOKIMTHOB Ha TIPOTSI-
xennu 10 maeit mocne BBenenust MH®. B omHom cityuae Ha-
OJTIOmaNCs IETATBHBIN UCXOM, OCTAIbHBIE TIAIIMEHTHI BBI3IOPO-
Beau. MmMeroTcs u npyrue cooO11eHus, Mo3BOISIOIINE paccMaT-
puBatb @HO0 KaK MOTEHLIMATBHYIO TEPATIEBTUYECKYIO MULIICHb
npu COVID-19 [19-21].

AKTUBHO 00cyxaaercs mpodsiiemMa 6e301MacHOCTH MPUMEHEe-
Hust UGPHO« y 6ompHbIXx COVID-19. U3BecTHO, uTO MHMDEKIIN-
OHHBIE OCJIOXXKHEHUSI, TTPENMYIIIECTBEHHO 0aKTepUaTbHOTO Te-
He3a, B TOM Yuciie TyOepKyJie3Hast MH(eKLMs, — caMble YacTble
HeXXeJlaTeJIbHbIE SIBICHUS IPU UCTIONIb30BAHUYU TAHHOW TPYIIIIbI
npemnapatoB [22—24]. B cBsi3U ¢ 3TUM HeNb3sl UCKIIOUUTh YBEIU-
YeHUsT PUCKa BO3HUKHOBEHUST OaKTepUATIbHOU CyTIepUHMEKITUN
umu ee ycyryonenust ipu COVID-19. OgHako pe3ynbTaThl IBYX
PaHIOMU3UPOBAHHBIX MCCIEIOBAHUI, B KOTOPBIX M3Y4aTuCh
HCXOJIbI CENMTUYECKOTO IIOKa y OOJIbHBIX 0€3 COMYTCTBYIOIINX
HUBP3, nmokazanu, yro npumeHeHrne n"OGHOo He puBeso K Ha-
pacTaHUIO YacTOThl BTOPUYHBIX OaKTepHaTbHBIX MHOEKIIMI
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Kmnnyeckue ucciuenoanus uPHOo npu COVID-19
Clinical trials of inhibitors of TNF-o inhibitors in COVID-19

Hccnenosanue Perncrpanuoonsiii Ne  Uccaexyemas
cxema
CATALYST [36] ISRCTN40580903 CT + UH®
ACTIV-1 [37] NCT04593940 Pemaecusup + UH® 5 mr/kr
Tufts [38] NCT04425538 UH® 5 mr/xr
Xu [39] ChiCTR2000030089  CT + AIA
AVID-CC [40] ISRCTN33260034 CT + AIA 80 wiu 160 mr

IIpumeuanne. CT — craHmapTHas Teparnusi.

IIpenapar Pacnpenenenne nanueHToB

CpaBHeHUs

CT 1/1 (60 manueHTOB B KaXIOM TPyIIIie)

CT 3/1 (mnanupyercst BKIIOYUTD 2190 mauueHToB)

OTCcyTCTBYET 17/0
CT 30/30

CT 375/375

[25—26]. Kpome Toro, puck pa3BUTHsSI HMH(DEKIIMOHHBIX OCTOX-
HEeHUI, KaK MpaBUJIO, aCCOLIMMPOBAH C KyMYJISITUBHOW O301
npenapara, B To Bpemst kak ipu COVID-19 oxxunaemoe Bo3neii-
cTBUe Oy/ieT orpaHu4YeHo 1—2 BBEAEHUSIMU, YTO MUHUMU3UPYET
yKa3aHHbIN puck [27]. DTo moaTBepXKIaeTcsl JaHHBIMU HaO0JII0-
naTesbHBIX uccienoBaHuii ucxonoB COVID-19 y nauueHTOB,
nosyyaBmx "OGHO«o o mosony UBP3 [16, 17, 21, 28].

B uenom 6e3omacHocts uUGPHO xoporio nzyyena. OHu yc-
TIEITHO TIPUMEHSIOTCS Y TTALIMEHTOB ¢ KOMOPOMIHBIMU 3a0071e-
BaHUSIMU CEPACYHO-COCYIMCTON CUCTEMBI, y AeTeil, OepeMeH-
HBIX M TIPU TPYAHOM BcKapmiuuBaHuu [29—33]. KpaTkocpouHoe
nedyenre *UGPHOo He conpoBoOXIaeTCs yBeJTMISHUEM prCKa pa3-
BUTHUSI OHKOJIOTMYECKUX 3a0osieBaHuil [34]. Takum oOpazom,
n®HOo MoryT OBITH BKITIOUEHHI B cXeMbl JieueHnst COVID-19 y
HaunboJsiee ySI3BUMBIX TPYIII MMAllMeHTOB.

Mecto u®HOw B cxeme tepanuu COVID-19 tpeGyet mo-
noJiHuTebHOro n3ydyeHus. M. Feldmann u coaBrt. [15] nmonara-
0T, YTO MX TIPUMEHEHUE 11eJIeCO00pa3Ho B TEePBbIe THU TOCITH-
Tajqu3aluy y TAaUUeHTOB ¢ paHHel cragueit COVID-19, umero-
IIUX BBICOKUI PUCK HEOJArOMpPUSTHOTO TeueHUs] MHOEKINH,
TOCKOJIbKY K 3TOMY MOMEHTY ye 3aITyCKaloTCsI eCTeCTBEHHbIE
MEXaHU3Mbl TPOTUBOBUPYCHOM 3allIUThI U BHIPAOOTKA MPOBOC-
MaJIUTEIbHBIX IUTOKMHOB, B ToM uncie ®HO.

Ha ceromnst B Mupe 3aperucTpupoBaHO HECKOIBKO KITMHU-
YeCKUX MCCIIeNOBaHUI, TTOCBSIIEHHBIX N3YUYeHUIO HOBBIX CTpa-
teruii gedeHus COVID-19, B ToM 4mclie ¢ MCIOJB30BaHUEM
n®HO« (cMm. Tabnuiry) [35].

B HacTosiiiee Bpems Ol JIEYEHUS TSKEJIOTO TEUEHUs
COVID-19 paccmatpuBaloTcs ABa mpernapaTa M3 TPYMIIbl
n®HOo — MH® wu amamumymad (AIA). B uccrenoBanuum
CATALYST [36] y4acTBYIOT B3pOCJIble MAlUEHThI, TOCITUTAIN-
3UpOBaHHBIE C KOPOHABUPYCHOU WH(deKIneil, Bepuduiupo-
BaHHOI C TIOMOIIIBIO TIOJTUMEPA3HOI LIETTHOW peakny U TIPoTe-
Kalolleil ¢ mopaxkeHueM Jerkux Mo TaHHBIM KOMIBIOTEPHOM TO-

MoTrpaduu 1 BBICOKMM YPOBHEM JJa0OPAaTOPHBIX MapKepoB BOC-
naieanst (CPB >40 mr/m). [lybnukanuys npeaBapuTesbHbIX pe-
3yJBTATOB OXUAAETCS B TeUEHME HECKOIbKUX MecsieB. Ha cra-
QMY BKJIIOYEHUSI MALIMEHTOB HAXOAUTCS e1e OHO UCCIIeI0BaHe
sdpdextuBHocT MH®DO, [38]. M3yyaemyto rpyriny cocTaBsT ma-
LIMEHTHI cO cpenHeTseKenbIM TeueHrueM COVID-19, Hyxnatouiu-
ecsl B OKcUreHarnu. [IpoXomsT cTaanio perucTpaiy Ucciaeno-
BaHust ACTIV-1 u AVID-CC. IlepBoe OyneT IMOCBSIIEHO CpaB-
HEHUIO HECKOJBKMX CXEM JIEYeHUsI, B TOM YKcIie KOMOWHALINYI
pemaecusupa + UH®a [37], Bropoe — n3ydeHn10 3(hheKTUBHO-
ct AJIA ¢ mpuMeHeHreM Harpy304HbIX 103 (80 1 160 mr) [40].

OcCHOBOI1 17151 AajibHelIero nmoucka 3(pdeKTUBHBIX METO-
TIOB JICYSHUST MOKET TOCTYXKUTh MTOHUMaHWe BaXKHOW POJIU pe-
uentopoB @HO« (mpoBocniaymrenbHoro —TNFR1 — u ipotu-
BoBocranureabHoro — TNFR2) B pazButun Bocmanenust [41].
IIpeanonaraiot, uro GiokupoBanue TNFR2 MoxXeT yBeIMYNUTh
YacTOTy Pa3BUTHSI OMMOPTYHUCTUYECKUX MHQEKIUH, a Takxke
PECTIMPATOPHBIX U CEPAEIHO-COCYIUCTBIX paccTpoiicTB. [Ipem-
cTaBIsieTcsT 6osiee MepCIIeKTUBHBIM TIOMCK areHTa, N301paTeib-
Ho Osiokupytoiero TNFRI1, Mocko/ibKy B 9TOM ciiyvyae peryJis-
TopHast pyHKIuUs T-KIETOK, y4acTBYIOIIUX B PA3BUTUU BOCTIA-
nenust npu COVID-19, octaetcst Heu3MeHHOM [42—44].

COVID-19 sBnsieTcst onHOI U3 HauboJee 3HAYMMbIX MEIU-
LIMHCKUX W HAayIHBIX MpoOJieM Hamiero BpeMeHU. OTCYTCTBUE
3G deKTUBHBIX cXeM Tepanuu TMOOYyXKIaeT K TOUCKY HOBBIX
ctpateruii. bomee yem 20-JeTHSST WCTOPUS TPUMEHEHUS
n®HOo B TepaneBTUYECKO MPAKTUKE, U3BECTHBIN MPOGUITH
0e30MacHOCTH, MpeaBapUTe/bHble KIMHUYECKHE AaHHbIe 00
3((HEKTUBHOCTU TTPU KOPOHABUPYCHOM 00JIe3HU 0O0OCHOBbBIBA-
IOT MePCIIEKTUBHOCTH MX UCIIOJIb30BAHUST TIPU 3TON MHMEKIINH.
15t TONTBEeP3KIEHMS TEOPETUIECKUX ITPEATTOCHUTOK HEOOXOIM -
MBI TaJbHEUIe MCCIe0BaHMsI, KOTOPhIe TTO3BOJISIT 000CHO-
BaTh Oosee mupokoe BHeapeHne UPHO B KilnHUYECKyIO mpa-
ktuky npu COVID-19.

1. Draft landscape of COVID-19 candidate
vaccines. WHO (16.12.2020). https://www.
who.int/publications/m/item/draft-land-
scape-of-covid-19-candidate-vaccines.

2. PazpabaTbiBaeMble U MCIIONb3YeEMbBIE B
Poccuu BakIIMHBI.

[Vaccines developed and used in Russia. ]|
https://BakiliMHa.CTONKOPOHABUPYC.pd

3. Charles P, Elliott MJ, Davis D, et al.
Regulation of cytokines, cytokine inhibitors,

9

and acute-phase proteins following anti-
TNF-alpha therapy in rheumatoid arthritis.

J Immunol. 1999 Aug 1;163(3):1521-8.

4. Paleolog EM, Young S, Stark AC, et al.
Modulation of angiogenic vascular endothe-
lial growth factor by tumor necrosis factor
alpha and interleukin-1 in rheumatoid arthri-
tis. Arthritis Rheum. 1998 Jul;41(7):1258-65.
doi: 10.1002/1529-0131(199807)41:7<1258::
AID-ART17>3.0.CO;2-1.

5. Majewska E, Paleolog E, Baj Z, et al. Role
of tyrosine kinase enzymes in TNF-alpha and
IL-1 induced expression of ICAM-1 and
VCAM-1 on human umbilical vein endothe-
lial cells. Scand J Immunol. 1997 Apr;45(4):
385-92. doi: 10.1046/j.1365-3083.1997.
d01-412.x.

6. Feldmann M, Maini RN. Anti-TNF alpha
therapy of rheumatoid arthritis: what have we
learned? Annu Rev Immunol. 2001;19:163-96.

Cospemennas peemamonoeus. 2021;15(2):89—93



COBPEMEHHAA PEBMATONOIWA N2°21

0b 3 0PGbB /REUVI

doi: 10.1146/annurev.immunol.19.1.163.

7. Dvorak HF, Brown LF, Detmar M,
Dvorak AM. Vascular permeability
factor/vascular endothelial growth factor,
microvascular hyperpermeability, and angio-
genesis. Am J Pathol. 1995 May;146(5):
1029-39.

8. Fong Y, Tracey KJ, Moldawer LL, et al.
Antibodies to cachectin/tumor necrosis factor
reduce interleukin 1 beta and interleukin

6 appearance during lethal bacteremia. J Exp
Med. 1989 Nov 1;170(5):1627-33.

doi: 10.1084/jem.170.5.1627.

9. Haworth C, Brennan FM, Chantry D,

et al. Expression of granulocyte-macrophage
colony-stimulating factor in rheumatoid
arthritis: regulation by tumor necrosis factor-a.
Eur J Immunol. 1991 Oct;21(10):2575-9.
doi: 10.1002/¢ji.1830211039.

10. Ingegnoli F, Fantini F, Favalli EG, et al.
Inflammatory and prothrombotic biomarkers
in patients with rheumatoid arthritis: effects
of tumor necrosis factor-alpha blockade.

J Autoimmun. 2008 Sep;31(2):175-9.

doi: 10.1016/j.jaut.2008.07.002.

Epub 2008 Aug 15.

11. Del Valle DM, KimSchulze S, Huang H,
et al. An inflammatory cytokine signature
predicts COVID19 severity and survival.

Nat Med. 2020 Oct;26(10):1636-43. doi:
10.1038/s41591-020-1051-9.

Epub 2020 Aug 24.

12. Lee JS, Park S, Jeong HW, et al.
Immunophenotyping of COVID19 and
influenza highlights the role of type I interfe-
rons in development of severe COVID19.

Sci Immunol. 2020 Jul 10;5(49):eabd1554.
doi: 10.1126/sciimmunol.abd 1554.

13. Haga S, Yamamoto N, Nakai-Murakami C,
et al. Modulation of TNF-a-converting
enzyme by the spike protein of SARS-CoV
and ACE2 induces TNF-a production and
facilitates viral entry. Proc Natl Acad Sci U S A.
2008 Jun 3;105(22):7809-14. doi: 10.1073/
pnas.0711241105. Epub 2008 May 19.

14. Huang C, Wang Y, Li X, et al. Clinical
features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet. 2020
Feb 15;395(10223):497-506. doi: 10.1016/
S0140-6736(20)30183-5. Epub 2020 Jan 24.
15. Feldmann M, Maini RN, Woody JN,

et al. Trials of antitumour necrosis factor
therapy for COVID19 are urgently needed.
Lancet. 2020 May 2;395(10234):1407-09.
doi: 10.1016/S0140-6736(20)30858-8.

Epub 2020 Apr 9.

16. Gianfrancesco M, Hyrich KL,
Al-Adely S, et al; COVID-19 Global
Rheumatology Alliance. Characteristics asso-
ciated with hospitalization for COVID-19 in
people with rheumatic disease: data from the
COVID-19 Global Rheumatology Alliance
physician-reported registry. Ann Rheum Dis.
2020 Jul;79(7):859-66. doi: 10.1136/
annrheumdis-2020-217871.

Epub 2020 May 29.

17. Mahil SK, Dand N, Mason KIJ, et al.

Cospemennas peemamonoeus. 2021;15(2):89—93

Factors associated with adverse COVID-19
outcomes in patients with psoriasis-insights
from a global registry-based study. J Allergy
Clin Immunol. 2021 Jan;147(1):60-71.

doi: 10.1016/j.jaci.2020.10.007.

Epub 2020 Oct 16.

18. Stallmach A, Kortgen A, Gonnert F, et al.
Infliximab against severe COVID-19- induced
cytokine storm syndrome with organ failure-a
cautionary case series. Crit Care. 2020 Jul 17;
24(1):444. doi: 10.1186/s13054-020-03158-0.
19. Rodriguez-Lago I, Ramirez de la Piscina P,
Elorza A, et al. Characteristics and prognosis
of patients with inflammatory bowel disease
during the SARS-CoV-2 pandemic in the
Basque country (Spain). Gastroenterology.
2020 Aug;159(2):781-3. doi: 10.1053/j.gastro.
2020.04.043. Epub 2020 Apr 21.

20. Waggershauser CH, Tillack-Schreiber C,
Berchtold-Benchieb C, et al. Letter:
immunotherapy in IBD patients in a SARS-
CoV- 2 endemic area. Aliment Pharmacol
Ther. 2020 Sep;52(5):898-9. doi: 10.1111/
apt.15897.

21. Winthrop KL, Brunton AE, Beek-
mann S, et al; COVID-19 Study Team.
SARS CoV-2 infection among patients using
immunomodulatory therapies. Ann Rheum
Dis. 2021 Feb;80(2):269-71. doi: 10.1136/
annrheumdis-2020-218580. Epub 2020 Aug 5.
22. Singh JA, Wells GA, Christensen R, et al.
Adverse effects of biologics: a network meta-
analysis and Cochrane overview. Cochrane
Database Syst Rev. 2011 Feb 16;2011(2):
CD008794. doi: 10.1002/14651858.
CD008794.pub2.

23. Rutherford Al, Subesinghe S, Hyrich KL,
Galloway JB. Serious infection across biologic-
treated patients with rheumatoid arthritis:
results from the British Society for
Rheumatology Biologics Register for
Rheumatoid Arthritis. Ann Rheum Dis. 2018
Jun;77(6):905-10. doi: 10.1136/annrheumdis-
2017-212825. Epub 2018 Mar 28.

24. Aponosa EC, Jlykuna I'B, Curuaun SJA.
IMepeHocuMOCTh MHGBIMKCUMAa0a y almeH-
TOB C PeBMATOMIHBIM apTPUTOM B peaibHOM
KJIMHWYECKOIi TTpakThKe. HayaHo-mpakTiye-
ckast pemarojorus. 2020; 58(1):31-6.
[Aronova ES, Lukina GV, Sigidin YaA.

The tolerability of infliximab in patients with
rheumatoid arthritis in real clinical practice.
Nauchno-prakticheskaya revmatologiya. 2020;
58(1):31-6. (In Russ.)].

25. Abraham E, Wunderink R, Silverman H,
et al. Efficacy and safety of monoclonal anti-
body to human tumor necrosis factor alpha in
patients with sepsis syndrome. A randomized,
controlled, double-blind, multicenter clinical
trial. TNF-alpha MADb Sepsis Study Group.
JAMA. 1995 Mar 22-29;273(12):934-41.

26. Cohen J, Carlet J. INTERSEPT: an inter-
national, multicenter, placebo-controlled trial
of monoclonal antibody to human tumor
necrosis factor-alpha in patients with sepsis.
International Sepsis Trial Study Group. Crit
Care Med. 1996 Sep;24(9):1431-40.

EWS

doi: 10.1097/00003246-199609000-00002.
27. Li X, Andersen KM, Chang HY, et al.
Comparative risk of serious infections among
real-world users of biologics for psoriasis or
psoriatic arthritis. Ann Rheum Dis. 2020 Feb;
79(2):285-91. doi: 10.1136/annrheumdis-
2019-216102. Epub 2019 Oct 31.

28. Brenner EJ, Ungaro RC, Gearry RB,

et al. Corticosteroids, but not TNF antago-
nists, are associated with adverse COVID-19
outcomes in patients with inflammatory
bowel diseases: results from an international
registry. Gastroenterology. 2020 Aug;159(2):
481-91.e3. doi: 10.1053/j.gastro.2020.05.032.
Epub 2020 May 18.

29. Nurmohamed M, Bao Y, Signorovitch J,
et al. Longer durations of antitumour necrosis
factor treatment are associated with reduced
risk of cardiovascular events in patients with
rheumatoid arthritis. RMD Open. 2015 May
21;1(1):e000080. doi: 10.1136/rmdopen-
2015-000080. eCollection 2015.

30. Greenberg JD, Kremer JM, Curtis JR,

et al; CORRONA Investigators. Tumour
necrosis factor antagonist use and associated
risk reduction of cardiovascular events among
patients with rheumatoid arthritis. Ann Rheum
Dis. 2011 Apr;70(4):576-82. doi: 10.1136/ard.
2010.129916. Epub 2010 Nov 24.

31. Komaki F, Komaki Y, Micic D, et al.
Outcome of pregnancy and neonatal complica-
tions with anti-tumor necrosis factor-a use in
females with immune mediated diseases;

a systematic review and meta-analysis.

J Autoimmun. 2017 Jan;76:38-52. doi: 10.1016/
jjaut.2016.11.004. Epub 2016 Nov 30.

32. Clowse M, Forger F, Hwang C, et al.
Minimal to no transfer of certolizumab pegol
into breast milk: results from CRADLE,

a prospective, postmarketing, multicentre,
pharmacokinetic study. Ann Rheum Dis. 2017
Nov;76(11):1890-6. doi: 10.1136/
annrheumdis-2017-211384.

Epub 2017 Aug 16.

33. Mariette X, Forger F, Abraham B, et al.
Lack of placental transfer of certolizumab
pegol during pregnancy: results from CRIB, a
prospective, postmarketing, pharmacokinetic
study. Ann Rheum Dis. 2018 Feb;77(2):
228-33. doi: 10.1136/annrheumdis-2017-
212196. Epub 2017 Oct 13.

34. Esfahani K, Elkrief A, Calabrese C, et al.
Moving towards personalized treatments of
immune-related adverse events. Nat Rev Clin
Oncol. 2020 Aug;17(8):504-15. doi: 10.1038/
s41571-020-0352-8. Epub 2020 Apr 3.

35. Robinson PC, Liew DE Liew JW, et al.
The Potential for Repurposing Anti-TNF as a
Therapy for the Treatment of COVID-19.
Med (N Y). 2020 Dec 18;1(1):90-102.

doi: 10.1016/j.medj.2020.11.005.

Epub 2020 Dec 3.

36. D’Silva KM, Serling-Boyd N, Wallwork R,
et al. Clinical characteristics and outcomes of
patients with coronavirus disease 2019
(COVID-19) and rheumatic disease: a com-
parative cohort study from a US ’hot spot’.

92



COBPEMEHHAA PEBMATONOTIUA N2°21

0 b3 0PGWbB /REUVI

Ann Rheum Dis. 2020 Sep;79(9):1156-162.
doi: 10.1136/annrheumdis-2020-217888.
Epub 2020 May 26.

37. ClinicalTrials.gov https://clinicaltrials.gov/
ct2/show/NCT04593940

38. ClinicalTrials.gov https://clinicaltrials.gov/
ct2/show/NCT04425538?term=infliximab&c
ond=covid&draw=2&rank=1(accessed Jun
19 2020).

39. Chinese Trial Clinical Registry.

A randomized, open-label, controlled trial for
the efficacy and safety of Adalimumab
Injection in the treatment of patients with severe
novel coronavirus pneumonia (COVID-19)
(ChiCTR2000030089). http://www.chictr.

org.cn/showprojen.aspx?proj=49889

40. Mahase E. Covid-19: Anti-TNF drug
adalimumab to be trialled for patients in the
community. BMJ. 2020 Oct 1;371:m3847.
doi: 10.1136/bmj.m3847.

41. McCann F, Shepard HM, Feldmann M.
Treating cytokine storms in COVID-19
patients. 23 Oct 2020. https://www.drugtarge-
treview.com/article/74674/treating-cytokine-
storms-in-covid-19-patients.

42. McCann FE, Perocheau DP, Ruspi G,

et al. Selective tumor necrosis factor receptor
I blockade is antiinflammatory and reveals
immunoregulatory role of tumor necrosis fac-
tor receptor II in collagen-induced arthritis.

[Moctynuna/oTpelieH3upoBaHa,/IPUHSTA K TTeYaTh

Received/Reviewed/Accepted
15.02.2021/18.03.2021/21.03.2021

asasienne o kondmkTe uarepecos/Conflict of Interest Statement
HUccnenoBanue BoinonHeHo B pamkax TeMbl @TBHY «HayuHo-uccrienoBaTebCcKuii MHCTUTYT peBMaTojioruu uM. B.A. HacoHo-
Boii» «KomopOuaHbie MHOEKIIMY MPY PeBMaTUYECKUX 3a00JIeBaHUSIX M MPOOIeMbl OE30MaCHOCTH aHTHPEBMATUUYECKOM Teparnuu»

(AAAA-A19-119021190148-3).

EWS

Arthritis Rheumatol. 2014 Oct;66(10):2728-38.
doi: 10.1002/art.38755.

43. Tseng WY, Huang YS, Clanchy F, et al.
TNF receptor 2 signaling prevents DNA
methylation at the Foxp3 promoter and pre-
vents pathogenic conversion of regulatory

T cells. Proc Natl Acad Sci U S A. 2019

Oct 22;116(43):21666-72. doi: 10.1073/pnas.
1909687116. Epub 2019 Oct 9.

44. Meckiff BJ, Ramirez-Suastegui C,
Fajardo V, et al. Imbalance of regulatory and
cytotoxic SARS-CoV-2-reactive CD4+

T cells in COVID-19. Cell 2020 Nov 25;
183(5):1340-53.¢16. doi: 10.1016/j.cell.
2020.10.001.

HccnenoBaHre He UMEJIO CIIOHCOPCKOU TomepXku. KoHGMIMKT UHTEpecoB OTCYTCTBYET. ABTOPBI HECYT IOJIHYIO OTBETCTBEH-
HOCTb 32 MPeIOoCTaBlIeHe OKOHYATETbHOUM BEpCUM PYKOTIMCH B TieuaTh. Bce aBTOPHI MPUHUMATN yJacTre B pa3paboTKe KOHIIETIIINT
CTaThU U HaMMcaHUM pykorucu. OKoHYATeIbHAsT BEPCUST PYKOTMCH ObUTa 0100peHa BceMU aBTOpaMHu.

The investigation has been conducted within scientific topic No AAAA-A19-119021190148-3 «Comorbid infections in rheumatic
diseases and anti-revochematic therapy safety problems».
The investigation has not been sponsored. There are no conflicts of interest. The authors are solely responsible for submitting the
final version of the manuscript for publication. All the authors have participated in developing the concept of the article and in writing

the manuscript. The final version of the manuscript has been approved by all the authors.

Aponosa E.C. https://orcid.org/0000-0002-1833-5357
benos b.C. https://orcid.org/0000-0001-7091-2054

93

Cospemennas peemamonoeus. 2021;15(2):89—93



