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CUCTEMHOH KpacHOW BONYAHKM

Apnpuan Jlesuuku, Capa Jiungep, Povanbp @. saH BonneHxosex

Hens paboTel — 0630p AaHHBIX 00 3ddexTuBHOCTH puTyKcuMaba (PTM) — reHHO-UHXEHEPHOTO OroIoTUYe-
CKOTO TIperaparta, MpeACcTaBIsIoNnero coooit MOHOKJIOHaIbHOe anTuTesio K CD20, mpu JeuyeHun cucTeMHON
kpacHoit Bomuanku (CKB) ¢ BoBieueHnem 1 6e3 BOBJIeUEHMSI TTOUEK B HEKOHTPOJIUPYEMBIX M KOHTPOJIUPYEMBIX

HUCCIICAOBAHUAX.

HekoHTponupyemble rccienoBaHus TPOIeMOHCTPUPOBAINA BO3MOXKHOCTH TTpuMeHeHust PTM Kkak cpencrsa JeueHust
CKB, omHaKo B IByX KOHTPOJIUPYEMbIX UCITBITAHUSX, TTOCBsIIIeHHBIX Tepanu CKB ¢ BoBneueHueM u 6e3 BoBiede-
HUSI TIOUEK, ero 9 (HOEKTUBHOCTD He MONTBePAMIACh. ECTh MPUUUHBI CUUTATD, YTO 3TU KOHTPOJIUPYEMbIE UCTIBITAHUS
He ObUTY CTIAHUPOBAHBI TOJDKHBIM 00pa30M, U ceifuac TOTOBUTCS TIPOBEICHKE TOTIOTHUTEIBHBIX KOHTPOJIUPYEMBIX
VCCIIeIOBAaHU IS TIOSTyUeHUsT 6oJiee OOIITMPHBIX IaHHBIX 110 3TOMY BoIpocy. B HacTosiieit pabote Mbl 06cyxknaeM
Pe3yNIbTaThl KaK KOHTPOJIUPYEMBIX, TaK U HEKOHTPOJIUPYEMbIX HAOIIONEHUH, B KOTOPBIX otieHuBajicss PTM. Mbi
TaKKe MPUBOAUM BO3MOXKHbBIE IIPUYUHBI PA3IMUUI B ITOJYIEHHBIX pe3yJabTaTax v MpejiaraeM TUIaHbl JaTbHeUITX
WCCIIeIOBaHUI — O3Bl MPENapaToB, COMYTCTBYIOIINE JIEKAPCTBEHHBIE CPEICTBA, TTPOIODKATETLHOCTD HAOMIONEHUIA.
HakoHerr, MbI coo0I11aeM 0O TpexX TUIAHUPYEMBIX KOHTPOJIUPYEMbIX UCTIBITAHUSIX, B KOTOPBIX OYIyT MPEIITPUHSITHI 110~

TIBITKN PEHIMTD 3TU Ba’KHBIE BOITPOCHI.

Beepenue

Cucmemnas Kkpacnas oa4anka

CucrteMHast KpacHas BonyaHka (CKB) —
KOMILIEKCHOE CUCTeMHOe 3aboJieBaHue, Xapa-
KTepu3syloleecss MHOTOooOpa3ueM KIMHUYe-
CKOWl KapTUHBI U TeUYEeHWUs, BKIIOYasl ModYeu-
HBbIE, KOXHO-CIM3UCThIE, HEBPOJIOTUYECKHE,
CKeJIETHO-MBIIIEYHbIE, COCYAUCThIe, TeMaTo-
JIOTUYEeCKUe, KapANOBacKyJIsIpHBIE U pecriupa-
TOpPHBIE MPOSIBJIEHUSI. DTO 3a00J€BaHUE YaCTO
MpOoTeKaeT ¢ OOIIMMM CUMITOMaMH, K KOTO-
DPBIM OTHOCSITCST IUXOPAJKa, TTOTePs] MacChl Te-
Jla, aHOpEKCHs, CIUIeHoMeraius, JuMmdboane-
HOTIATHUSI, YTOMJISIEMOCTb, HEJOMOTaHUE U clla-
6ocTh [1]. I3 Bcex cuMnToMOB Haubosee pac-
MPOCTPAHEHHBIM U TMPUBOASUIMM K yTpaTe
TPYAOCIOCOOHOCTU SIBJSIETCSI, IO BCEeil BUOU-
mocTH, yromiaseMocTh (y 50—90% GoIbHBIX),
KOTOpast 04eHb YACTO TPYIHO TOAIAETCS Jieue-
HU1o [2]. B CcBSI3W cO CIOXHBIM XapaKTepoM
CKB HeoOXOoaMMBI cIlelMaJlbHble 3HAHUS
¥ THIAaTeJbHas OlleHKa KOHKPETHBIX MPOsIBIIe-
HUM, MOCKOJBKY KaX/10€ U3 HUX MOXET MOTpe-
0oBaTh creHUUUECKOTro UCCAeIOBaHUS WU
JIeYeHUsI.

HHodekcol akmuenocmu 3a0601e6aHus

Wnpexcnl aktuBHoctu CKB ucrnonb3y-
I0TCSI 17151 KOJTMYECTBEHHOM OLEHKU MOTEeHIIHU -
aJbHO 0OpPAaTUMBIX BOCTIATUTEIbHBIX MPOSIBIIE-
HUI opraHHo maTtojoruu. K HUM oTHOCATCS
o0IIre NHASKCHI, HAIPUMep UHAEKC aKTUBHO-
ctu 3aboneBanus CKB (Systemic Lupus
Erythematosus Disease Activity Index -—
SLEDALI), paspa6ortannsiii B 1985 1. B ero oc-
HOBE JIEKUT OTpeiesieHre BpauyoM aKTUBHO-
cTu 3abojieBaHMsSI 3a TpeanrecTBylomue 10
IHEl 0 cTelMaJIbHOMY TIepeYHIO CUCTEM Op-
raHoB. JIpyrum oOIIMM WMHIEKCOM SIBJISIETCS
nokazatenb aktuBHocTu CKB (Systemic
Lupus Activity Measure — SLAM), BrnepBbie
npeactaBaeHHbi B 1989 . OH mo3BojsieT
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OLIEHUTbh aKTUBHOCTb 3a00JieBaHUSsI 3a MPEIbl-
aymuii Mecsit. CyniecTBYIOT MHAEKCHI, CIe-
LIMaJbHO TMpeJHa3HAYeHHbIe [JI51 OLEHKU CO-
CTOSIHUSI OTIpelesieHHBIX opraHoB. Mupmekc,
pa3paboTaHHBIN TPYNIIOil 2KcrepToB u3 Be-
JIMKOOpUTAaHUU (British Isles Lupus
Assessment Group — BILAG) (1988), ycmem-
HO MCITOJIb3YeMBIii ISt MOHUTOPUHTA 1 XapaK-
TEPUCTUKM «HOBBIX» BTU30I0B OPraHOCIIeIN-
duyeckoro 060CTpeHUs, OXBATHIBAET COCTOSI-
HUS B JUana3oHe OT TSKEJOW CTeNeHU Teye-
HUSI A0 OTCYTCTBMSI BOBJIE€YEHMSI OPTaHOB,
unu ot A no E. Kpome toro, B 2005 r. pa3pa-
00TaH MHIOEKC IJs ONpeAeeHUs] CTeNeHU
u TskecTu mnopaxkeHuss koxu (Cutaneous
Lupus Erythematosus Disease Area and
Severity Index — CLASI). On mpenycmatpu-
BaeT MPUCBOEHUE OaJIOB B 3aBUCUMOCTHU OT
AKTUBHOCTHU KOXHBIX TIPOSIBIEHUI W/WIN TIO-
paxenuii [3]. HakoHel, CyliecTBYIOT UHAEK-
cbl, xapakrepusywiue ucxoasl CKB, a Takxe
KPUTEPUU OLIEHKM MOPaXeHMs IMOYeK, KOTO-
pble OYAYT pacCMOTPEHBI HUXKE.

Jlronyc-neghpum

IMopaxenue nouek npu CKB, uszsectHoe
Kak JIIOIyCc-He(PUT, WJIM BOJYAHOYHBIA Hed-
put (BH), — 3T0 moTeHUMaNbHO TSIXKeN0€, pac-
npocTtpaHeHHoe nposiBaenue CKB. BH Habmto0-
IaeTcss MPUMEPHO Yy TOJOBUHBI TMAIIMEHTOB
¢ CKB [4]. DTy maToyioruio yacto ooGHapyKunBa-
0T TIPU WCCJIEOBAaHWU MOYM (TIPOTEUHYPUSI,
SPUTPOIUTYPUS, TEUKOLUTYPUS W/ VITA LIVIJTAH -
npypust). ITocie 3TOro HeoOXOAUMO BBITOJ-
HUTB GoJIee TIIaTeIbHOEe UCCIIeI0BAHME IS OIl-
peneneHus] BBIPaKEHHOCTH BOCMAJIEHUST KITy-
00YKOB U (PYHKIIUU TTOYEK C MOMOIIbIO METO-
OB KOJIMYECTBEHHOU OLEHKHU MPOTEUHYPUU
B COOpaHHO# B TedyeHue 24 4 Moue Wiud OMO-
TICUY TOYEK.

Buomncus moyek HeoOXxoaMMa AJIsT OIEH-
KM TIpOTHO3a, BHIOOpA TAKTUKU JIEUSHUS

223



OpurnHanbHble MCCNEefOBaHUSA

u knaccudukanuu BH. [pynma skcnieptoB BecemupHoii op-
raHu3aunu 3apaBooxpaneHus (BO3) BnepBric pa3zpaboTania
knaccudukanuio BH B 1974 . 3atem arta kinaccudukamnus
ObL1a pacmrpeHa MexayHapoaHbIM 00111eCTBOM Hedpoio-
roB/O6mecTBOM peHalbHOU matonoruu (International
Society of Nephrology/Renal Pathological Society —
ISN/RPS) B 2003 1. [4] (Ta6m. 1).

B nmanpHeiieM 3TH KiacCu®UKALIMK TTOABEPTaINCh 13-
MEHEHMSIM WJIN AOTOJHEHUSIM MTOCPEICTBOM CO3AaHUsT MHIEK-
COB aKTMBHOCTU M XPOHM3ALUU, KOTOPbIE MPEIycCMaTpUBAIOT
CHCTEeMAaTUYeCKyl0 OaJUIbHYIO OLIEHKY YPOBHSI THIEpLIEJUTIO-
JISPHOCTM (MHAEKC aKTMBHOCTH) M KIIyOOUKOBOTO CKJIepo3a
(MHIOEeKC XpoHu3anun) [4].

Neyenne

Nnsa nedenust CKB 00BIYHO TPUMEHSIIOT TITIOKOKOP-
tukounsl (I'K), Takme Kak TpeaHW30H/TIPETHU3OJIOH,
a TakXe TPOTUBOMAJSIpUITHBIE TIperrapaThl, HalpuMep
ruapokcuxjopoxuH (I'X), u 6a3ucHbie TPOTUBOBOCIATU-
teabHble nipenapathl (BIIBIT) — meToTpekcar (MT), aza-
tuonpuH (A3A), uukinocnopuH A (LlcA) u MukodeHonata
Modberun (MM®). B kayecTBe AOMOJTHEHMS K Tepamuu
BaXXHYIO pOJIb UrpaloT pusndyeckue ynpaxkHeHus, Gpusmo-
Tepanusi U peabUIUTAllMOHHBIE MepomnpusaTtus [1, 2, 4].
Hepenko HeoOxommmo Ha3HaYeHME LUTOTOKCUUYECKUX
IpernapaToB, TaKuxX Kak nukiaodochamun (LID), u, Hako-

Hell, TeHHO-WHXEHEPHBIX OMOJOTUYECKUX TpenapaTtoB
(' BIT), ncnoab3yeMbIX OOBIYHO 1O HE 3apEeTUCTPUPOBAH-
HBIM nokasaHusaM (off-label), HEKOTOpBIE U3 KOTOPHBIX CO-
BCEM HeJaBHO HayaJll MPOXOIUTH PETUCTPAIIMIO JJIST Jieue-
Hus CKB.

Jleuenue CKB Hepenko BKIOYaeT MPUMEHEHUE He-
CTEePOUIHBIX  IPOTHMBOBOCHAJIUTEIBHBIX  IIperapaToB
(HIIBII), xoTopbie Ha3zHayalOTCS OOJBIIMHCTBY (OKOJIO
80%) malMeHTOB 110 MTOBOAY JIMXOPAIKU, apTpUTa, Cepo3uTa
¥ royioBHOM 60au. [Tomumo Toro yro HITBIT ncnonb3yiorcs
s neyeHusi CKB 6e3 BoBieyeHMsT MOYEK, OHU OKa3bIBAlOT
BIMSIHME Ha TMOpa)XKeHWe MouYek, BO3AeHCTBYS Ha MpoCTar-
JIAHIWHBI, YYaCcTBYIOLIME B pa3BUTUU BocmaneHus [2]. Bme-
cte ¢ Tem HIIBII moryt oka3biBaTh HEOJIAronpusITHOE BO3-
nelicTBue Ha YHKIMIO TTOYeK U OOBIYHO He PEKOMEHITYIOTCS
nauueHTaM ¢ BH.

Jleuenue CKB Bo MHOTUMX ciyyasix BKJtoyaet ¢ha3y uH-
IYKIMUW, HATPaBJICHHYIO Ha TOJaBJIEHUE BOCIAJIUTETHLHOTO
mpoliecca M TOCTUKEHUE peMUCCHU, U da3y MmojmepkaHus
pemuccuu. B daze MHAYKLIUK OOBIYHO TPUMEHSIIOT BBICOKHE
no3bl 'K (c mocTeneHHbIM CHUXEHUEM), KOTOPBIE B coueTa-
HUM C MMMYHOCYNPECCHBHBIMU MJIM ILIUTOTOKCUYECKUMU
npenapatamMu (A3A uiau LI®) MoryT cHUXATh PUCK PAa3BUTUS
MOYEYHO! HEeIOCTATOYHOCTU U HEOOXOAMMOCTHU TeMOIUAU-
3a y marueHntoB ¢ BH. B mocnennee BpeMsi B KauecTBe ajib-
TEPHATUBHOTO CPeACTBa B (hazax MHAYKIINU U TOJAePKAHUS

Ta6nuua 1 Knaccupukauns BH (ISN/RPS, 2003 r.)
| knacc MurHumanbHbiii Me3aHrnanbHbii BH
Kny604ku B HOpME N0 aHHbIM CBETOBOW MUKPOCKONNW; Me3aHrasbHble UMMYHHbIE JeMn03UTbl, BbIBIIEHHbIE
C NOMOLLBI0 UMMYHOMITIO0PECLEHLM
Il knacc Me3zaHrunansHeii nponnghepatusHbi BH
Jto6as cTeneHb TONbKO Me3aHrnanbHoii runepLenioNapHOCTI UK YBEINYEHUE KONMYECTBA Me3aHrManbHOro MaTpukca no pesynsraram
CBETOBOI MUKPOCKOMUM C Me3aHr1anbHbIMI UMMYHHbIMI Aeno3utami. HeckonbKo N30MMpOBaHHbIX Cy63nuTenmanbHbIX
1 cy63HAO0TENMaNbHbIX JEN03UTOB N0 pe3ynbTataMm UMMYHOM0PECLEHTHOrO UCCNEA0BAHNS UKW 3NEKTPOHHOI MUKPOCKOMNN,
HO He CBETOBOW MUKPOCKONUY
Il knacc Ovarosbiin BH
AKTWUBHBIN UNI HEAKTUBHBIA 04aroBblil, CErMEHTAPHbIA UKW F06aNbHbIA SHLO0- UK 3KCTPAKANUAPHBIA TNOMEPYIOHeMPUT C BOBSIEYEHEM
<50% Bcex Kny604KoB, 06bIYHO C 04aroBbIMI CY63IHAOTENNANbHBIMY UMMYHHLIMU AEN03UTaMu, C ME3aHranbHbIMI N3MEHEHUAMY
U 6e3 3MeHeHni
A AKTUBHbIE NOPXKEHMS — 04ar0oBbIii NponndepaTnsHbIi BH
A/C AKTUBHBIE 11 XPOHUYECKME NOPAXEHWUS: 04ar0oBbIA NPONMEPATUBHBIA U CKNepo3upytoLnit BH
C XPOHWYECKNE HEaKTUBHbIE MOPXEHUS C NOMEPYNAPHbIMI py6LAaMK — 04aroBbIi CKNepo3upytoLwmnii BH
IV knacc Lingppy3ubii BH
AnanoruyHo kputepuio ans lll knacca B Lenom co cneaytoLLMmMm LOMOMHEHUAMN: pa3feneHne Ha AnddysHblil cermenTapHsiii (IV-S) BH,
npn KOTOPoM >50% BOBMEYEHHbIX B MPOLIECC KNYOOUKOB UMEKOT CEerMeHTapHble nopaxeHus, n AudydysHbiin rnobanbHeii (IV-G) BH,
npn KOTOpoM >50% BOBMEYEHHbIX B MPOLIECC KNYBO4KOB UMEHOT robanbHble nopaxeHus. CermeHTapHbii BH: rmomepynsipHoe nopaxexue,
oxBartblBatoLLee <50% Ky604KOB, BKIKOHAS Clly4aum C Hann4mem AndysHbIX 4eno3nTOB B BUAE «MPOBONIOYHON METNN», HO C HE3HAYUTENbHON
rnomepynspHoi nponudepauuein unu 6e3 nponudepavun
IV-S (A) AKTUBHbIE NOpaXKeHUs — AU MY3HbIA CerMmeHTapHbIA nponudepaTneHbii BH
V-G (A) AKTUBHbIE NOPXeHUs — AN Y3HbIA rMobanbHbI npoandepaTmeHbIn BH
IV-S (A/C)  AKTWBHbIE 1 XPOHUYECKME NMOPKEHNS — ANDY3HBIA CErMEHTapHbI 1 CKnepoaupytownit BH
IV-G (A/C)  AKTWBHbIE 1 XPOHUYECKIE NOPaXEHNs — AU Y3HbIA rMo6aNnbHbIA NPORMGepaTUBHbIA 1 CKNeposupytowmnii BH
IV-S (C) XPOHUYECKNE HEaKTUBHbIE NOPAXEHUS ¢ pybLeBaHueM — M MY3HbIA CerMeHTapHbIid Ckneposupytowmii BH
IV-G (C) XPOHUYECKIEe HeaKTUBHbIE MOPAXEHNS C pybueBaHneM — AN KY3HbIA rMob6anbHbIA CKNeposupytowmin BH
V knacc Mem6parHo3HbIi BH
[no6anbHble NN CerMeHTapHble Cy63nnuTeNnanbHble IMMYHHbIE JENO3UTbI UAN CBA3AHHbIE C HUMU MOPEONOrNYecKMe NOCNeaCTBISA
M0 AaHHbIM CBETOBOW MUKPOCKOMMM 11 PeakLmn MMMyHOTIOOPECLIEHLIN UKW 3NIEKTPOHHON MUKPOCKOMWN MPW HANIMYNN ME3aHNanbHbIX
n3MeHeHnin unu 6e3 Hux. V knacc BH moxet coyetatses ¢ Il unm IV knaccom, B TakoM ciiyvae AMarHoCcTupyroTes 06a knacca.
Mpn BH V Kknacca BbISIBNIAETCA CKI1EP03 B Janeko 3allefLe cTagum
VI knacc BH ¢ paneko 3aiuegLumm cknepo3om
>90% KNy604KOB MOMHOCTbLIO CKNEPO3MPOBaHbI 663 COXPAHEHMS aKTUBHOCTY
224 Hayy-npaktud pesmaron 2013; 51(3): 223-239
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pemuccuu nipu jgedyeHun BH cranum ycrneurHo ucnoib3oBaTh
MM® [4, 5]. [TocKoNbKY MallMEHTHI C OYArOBBIM TpOJude-
paTuBHBIM U 1udy3HBIM TTpordepaTuBHBIM BH (cooTBeT-
ctBeHHO I1I u IV kyaccel) UMEIOT BBICOKHMII pUCK TTPOTpeccu-
pPOBaHUS TATOJIOTUIECKOTO TIpollecca M HapylieHus: GhyHK-
MY TI0YEK, MX BCEraa CJIeAyeT JICYUTh MMMYHOCYIIPECCUB-
HBIMU Tipeniapatamu, Harmpumep MM® u LD [5]. DTo Takke
OTHOCHTCSI K HEKOTOPBIM TMallMeHTaM ¢ MeMOpaHo3HbiM BH
(V knacc).

PesynbraThl psina ucciaenoBaHUi 1al0T OCHOBaHUE MO-
snarath, 410 MM ® MoXeT UMETh ITPEeUMYIIECTBa MEPEI APY-
TMMU MMMYHOCYINPECCUBHBIMM MpernapatamMu. DTO ObLIO
MPOJEMOHCTPUPOBAHO B OHOM M3 HanboJiee KPYIMHbIX KM -
HUYEeCKUX ucnbiTaHuii (ALMS), B KoTopoM CpaBHUBAJIH pe-
3yJbTaThl BHYTprUBeHHOTO BBeneHus LD (Llutokcan) u mepo-
pansHoro ipuema MM® (CennCernrt) y maueHTOB C MPO-
nudepatuBHbiM BH 1 He 6b10 0OHapyXXeHO pa3inyuii B UX
s¢pdexruBHocTr [6]. CienyeT mMpUHMMATh BO BHMMaHUE
1 Xopownii mpodusb 6e3onacHocTy MM® B cpaBHeEHUM
¢ D, npumensembiMm B kombuHauu ¢ 'K. Kpome Toro,
Y HEKOTOPBIX MalueHToB, noiayvyasuux Ud, uiu orcyrer-
BYET OTBET Ha JieueHUe, UM Yepe3 KOPOTKUN MPOMeKyTOK
BpeMeHM BO3HUKaeT obocTpeHue [7]. B TeueHue 5 nert noc-
ne passutusi BH npubnusutensHo y 14% mauueHTOB Ha-
OyromaeTcsl MPOrpecCUpoOBaHUE TTOUYEUYHOW HEIOCTATOYHO-
ct, HecMoTps Ha sedeHue ['K u BHyTpuBeHHOE BBeneHUE
LH® [8]. Ipumenenue [P B komOmHaumu ¢ 'K mMoxer
TMPUBOAUTL K Pa3BUTUIO OCJIOXHEHWH, B TEPBYIO Ouepeab
MPEeXIeBPEeMEHHOW HEJOCTATOYHOCTU SUIYHUKOB U MH(bEK-
uuit. [lpuem 'K, moMuMo MOBBIIIEHUS] BOCTIPUUMYNUBOCTHU
MmanreHTa K WHAMEKIIMOHHBIM OCJIOKHEHUSIM, MOXET TpH-
BOJIUTH K Pa3BUTHUIO OKMPEHUsI, caxapHOro auabera, ocTeo-
Mopo3a, a TaKXe CepJeYHO-COCYAUCTOM nmatojoruu [7]. Xo-
™1 MM® gBasgercs HMMMYHOCYIIPECCUBHBIM areHTOM
M1 CIOCOOEeH BbI3bIBaTh HexkenareabHble peakiuu (HP), on
MOXeT ObITh 3¢ dekTrBHON anpTrepHaTuBoi LI, ocoGeHHO
Y MOJIOABIX XEHIIWH, MOCKOJbKY JIeUeHUEe ITUM Tpenapa-
TOM HE COIPOBOXIAETCSI HEJOCTATOYHOCTHIO SIMIHUKOB.
M. Dooley u coaBr. [9] cpaBHUBaTM MMO® c A3A 1 mokasa-
JIW, 9TO y TIAaIlMeHTOB, OTBETUBIINX HAa WHAYKIIMOHHYIO Te-
panuio, MM® oxa3zajicsg 6Gojee 3¢hGEKTUBHBIM B IUIAHE
MOJAEPXKAHUS «OTBETa» CO CTOPOHBI MOYEK U MIPEeAyNpexIe-
HUs 00OCTpeHUil: oTHocuTeabHblt puck (OP) 0,44
(p=0,003). Kpome TOro, yacrora IpepbiBaHUs JICUCHMUS,
cBs3aHHas ¢ HP, Obl1a mocToBepHO 00siee BBICOKOI Ha (o-
He neueHus A3A, yeM MM® (39,2% nporus 25,2%;
p=0,02). [To naHHBIM IPYTOro uccjienoBaHus, TPOBEICHHO-
ro E Houssiau u coaBt. [10], o6octpenue BH pexe Bo3HU-
Kajo B TpyINe MauueHTOB, NMpuHuMaBmimx MMO®, yem
A3A, omHaKO pa3nuuus ObITU CTATUCTUYECKU HE JOCTOBEP-
HbiMu (25% nnst A3A nipotu 19% niass MM®). Yacrtora HP
B CPAaBHUBAEMBbIX I'PYIINaX NAallMEHTOB Obljla CXOIHOM, 32 UC-
KJIIOYEHUEM LIMTONEHUHU, KOTOpasi JOCTOBEPHO Yalle uMesa
MecTo y nauueHToB, npuHumasiiux A3A (p=0,03). IMpuse-
NeHHBIE pe3yJIbTaThl Tal0T OCHOBAHME IPEIIOI0XUTh, YTO
MM® B uenom 6osiee Ge30maceH, YeM ApPyrue MMMYHOCY-
npeccUuBHbBIE npenaparthl [5].

IMpumenenne 'MBII nmoreHuuanbHO sBiIsieTcst GoJjiee
3¢ heKTUBHOI 1/1au 6e30MacHO Tepanueil U MOXKeT yCUIH -
BaTh OEWCTBUE OOILIEMPUHSTHIX MPENnapaToB WU JAaXe UC-
nosb3oBaThest BMecTo HUuX. K TMBII oTHOCSTCS MHBIUKCH-
mab (MH®) — umHrunbutop ¢hakTopa HEKpo3a OITyXOJH O
(®HO«); abarauent (ABLl) — mHruburop T-KiaeTodHOI
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KOCTUMYJISLIMU, a TaKXe MHTUOUTOP (haKTopa aKTHUBALIMKU
B-xieTok; 6enuMymMa0, 3aHUMAIOIIMI OCOOYIO TTO3ULIMIO KaK
nepBbiit ¥ noka eaguHcTBeHHbIN MBI, cnenuanbHo paspa-
6otanubiit mia nedenus CKB, paspemieHHBIN K mpuMeHe-
Huto B CIIIA, GonblIMHCTBE eBponeiickux crpaH u Poccuu.
OnHako JOaHHBIA 0030p mocBseH putykcumady (PTM;
Mab6Ttepa) [11].

Pumyrkcumad

PTM nposiBasieT IUPOKUI CHEKTP MMMYHOJIOTHYE-
CKUX 3(PDEKTOB, KOTOpble MOTYT OJAronpusiTHO BIUSITH Ha
MMMYHOTIaTOT€He3 ayTOMMMYHHBIX 3a00JIeBaHUi, BKIOYas
CHUKEHME BBIPAOOTKY ayTOAHTUTEN, MHAYKIINIO KIETOYHOTO
aronrTo3a M TofaBieHMe akTuBamuu T-kiaetok [4]. DtoT
npemnapat O6bl1 co3naH B 90-e TOnbI MPOIIJIOTO BeKa IS Jie-
yeHUs B-KJIeTOYHBIX TMMGbOM, a BITOCIEACTBUM PEBMATOM/I -
Horo aptputa (PA) u B HacToslee BpeMsl CTal OJHUM U3
Haubosee mupoko ucnoabzyembix 'MBIT [12, 13]. B panno-
MU3UPOBAHHOM KOHTpoJupyemMoMm wuccienoBanuu (PKI)
REFLEX Obu1a mnpoaeMoHCTpupoBaHa 3(P(GEKTUBHOCTD
PTM B ieyeHUM MALIMEHTOB C TSKEJIbIM aKTUBHBIM PA, pe-
3UCTEHTHBIM K JedeHuo nHruouropamu ®HOa« [14]. Dror
npernapar Takxke SIBJIsIeTCs] TIepBbIM M3 HOBBIX T€parneBTUYE-
ckux cpencts (mocie LID), onobpennbix FDA mist neyenust
BaCKyJINTa, aCCOLIMMPOBAHHOTO C AHTUHEUTPOGUILHBIMU
nmuroruiazaMaTuueckumu antuteaamu (AHLIA) [15]. Kpome
toro, PTM cranu ucrosip30BaTh IPpU APYTUX ayTOUMMYHHBIX
3a00JICBAHUSIX — XPOHMYECKON MAMOTATHYECKON TPOMOO-
LIUTONEHUHU, NePMATOMUO3UTE, CMEIIAHHOW KPUOIJIOOYJIN-
nemuu II tTuma u gp. [16].

PTM sBnsieTcst XuMepHBIM MOHOKJIOHAJIbHBIM aHTUTE-
JioMm nipotuB CD20-aHTUTeHa, KOTOPBII MpeacTaBIsieT cO00M
HEMIMKO3UIMPOBaHHBIN (PochonpoTenH, 3KCIpecCUupylo-
LIMICS Ha TTOBEPXHOCTU OOJBIIMHCTBA HOPMAJIBHBIX U 3J10-
KauyecTBeHHbIX B-KJleToK. DTOT mpenapar MOXKeET oKa3aTbCst
BecbMa nepcrekKTUBHBIM 1151 teyeHus1 CKB, mockonbKy cum-
TaeTcsl, YTO maToreHHble T-KJIeTKM aKTUBUPYIOT B-kieTku
M1 3TO MPUBOIMUT K MPOLYKIIUM ayToaHTuTea [17] (tadn. 2).
HMMeronuecst B HacTosiIee BpeMsI JaHHBIE O BEICOKOM adhde-
ktuBHocT PTM B neuennn CKB mosnydyeHs B X0/1e HEKOHT-
POJMPYEMBIX MCHBITAHUI C BKJIIOYEHUEM MAl[MEHTOB, IOJY-
YaBIIMX MMMYHocymnpeccuBHyto Tepanuio 'K B coueraHun
¢ D nau MM®. TTomuMo uccienoBaHUi, MOCBSIIIEHHBIX
BH, oOHanexuBatoiire pe3yabTaTbl ObUIM TMOJYYEHBI B HeE-
CKOJIBKMX OTKPBITBIX MCCJIEI0BAHUSIX, BKIOYABIIUX MallMeH-
ToB ¢ CKB 06¢e3 nopaxenus nouek [17]. OnHako nmo-mnpexHe-
MY OCTaeTCsl HESICHBIM, TTIOYeMY, HECMOTPSI Ha OBICTPOE UCTO-
meHue (depletion) B-kierok mocne ungysuu PTM, nis kiu-
HUYECKOTO YIYYIICHUST COCTOSTHUS TTallMEHTOB TpeOyeTCs He-
CKOJIbKO MecseB [16].

Hapsimy co c¢cmocoOHOCTBIO OKa3blBaTh CHUHEPTUYE-
CcKOe JefiCTBUE ¢ IPYTUMHU MMPOTUBOPAKOBEIMU TIpeTiaparta-
MU TIPU JIeYEHU U JTUM@OMBI BBICOKOI CTENEHU 3J10KaYeCT-
BeHHocTu PTM BbI3bIBaeT OTHOCUTENbHO Jierkue HP
1 00bIYHO Xopotuo nepeHocurcs [11]. Tem He MeHee y He-
KOTOpPBIX MalMeHTOB BkiItoueHue PTM B cxemy ux jeue-
HUSI TPUBOIMIO K PA3BUTHUIO TSXKeAbIX MHMpeKnii. OueHb
PEIKO MOXET pa3dBMBAThCsl MPOrpeccUpyoliasi MHOrooyva-
romasi jeikosHuedanonatusi. BepossiTHOCTh 3TOro, 4acto
JIETAJIbHOTO, OCJIOXKHEHUS TTOBBIIIACTCS Y MAllMEHTOB C ay-
TOMMMYHHBIMM 3a00JIEBAHUSIMU U aCCOLIMUPYETCS C OJHO-
BPEMEHHBIM MPUMEHEHUEM JIPYTUX UMMYHOCYITPECCUBHBIX
MpenapaToB, IMTO3TOMY He SICHO, CBSI3aH JIM OH C JICYCHUEM
uMeHHo PTM [11].
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Ta6nuua 2

CTpykTypa, (hapmMakonoru4yeckme/ToKCUKonornyeckue u hapmMakoKuHeTM4eckne/remoguHammnyeckme csoinctea PTM

Onucanue

PTM — xumepHoe (MblLLb/4en0BeK) MOHOKNOHANbHOE aHTUTENO, CO3AaHHOE TEHHO-UHXEHEPHbIMW MeToLaMu

1 HanpaeneHHoe npotue CD20-aHTureHa, aKkcnpeccupytowlerocs Ha B-numdountax. OHo npeacTasnsieT co6oii IgG, k-uenb
VIMMYHOTTI06YNIHA C NOCNE[0BATENbHOCTAMM BapNabeNibHOro y4acTka Nerkux 1 THKeNbIX Lenen UMMyHOrno6ynnHa Mbiliu
1 nocnefoBartenbHocTamMu Fe-chparmeHTa MMMyHorno6ynuHa Yenoseka (puc. 1).

Putykcnumatb BapuabenbHble yyacTkn aHTuten K CD20 mblwwn

L

KOHCTaHTHbIE y4acTK K-Lienei Yenoseka

T— Fc-cpparmenT IgGr venoseka

Puc. 1. Ctpyktypa PTM. 30Ha cBfi3biBaHMs MbllUMHbIX aHTU-CD20, COCTOALIMX N3 BapuabenbHbIX Y4aCTKOB NErkux
1 TSOKENbIX Lienen MMMYHOrN06YANHa, COEANHEHHbIX C TKENbIMU LensaMu 1gGr 1 NOCTOSHHBIMY y4acTKaMn Nerknx
K-Lieneii yenoseka. Fc-coparmeHT IgG: 4enoBeka cnocobeH akTUBUPOBATb KOMMIEMEHT 11 @HTUTENI03aBUCUMYHO KIie-

TOYHYIO LNTOTOKCUYHOCTL. Bocnponasoautes ¢ paspetuenns M. Smith [19]

Mo pesynbratam aHanuaa komnnemenTapHoi OHK (kOHK), oHo cocTonT u3 aByx Tsxenbix (451 ammHokmucnoTa)
n gByx nerkux (231 amuHokucnota) ueneit. MonekynspHas macca — npumepHo 145 k[la. O6nagaet adhMHHOCTbIO
cBA3bIBaHNa ¢ CD20-aHTUreHom, cocTasnstoLlen npumepHo 8,0 HM

MexaHuam peincTeus

Fab-thparmeHT cBazbiBaeTcs ¢ CD20-aHTureHom Ha B-numcpoumTax, a Fc-coparmeHT onocpeayeT B-KneTo4Hblid nusuc in vitro,

CTUMYNNPYS UMMYHHbIE 3DAEKTOPHbIE YHKLMKM. K BO3MOXKHBIM MeXaHU3Mam KNeTO4HOro Nn3nca 0THOCATCS
KOMMNIEMEHT-3aBUCUMAR 11 aHTUTENO-3aBUCMAR KNETOYHAS LIMTOTOKCUYHOCTb. PTM MOXET WHAyLUMpoBaTh anonTo3

B 4€M0BEYECKON NMHUM B-kneTok numdgombl DHL-4

Ha6nopanoch cessbieaHne PTM ¢ nuMcdouaHbIMK KieTKamu TuMyca, 6e0il Nynbnbl ceneseHku 1 B-numdoumtamu
nepucepruyeckon Kposm 1 NUMaTnyeckux yanos. G HeNMMMMONIHbIMYU TKAHAMU CBA3bIBAHINE ObIN0 HE3HAYNTENIbHLIM

[TepekpecTHas peakTUBHOCTb
C HOPManbHOI TKaHbtO

WN BOBCE OTCYTCTBOBANO
KunHetnka/remofuHammka

Mpn ogHOKpaTHOM BHYTpUBEHHOM BBefeHun PTM B gosax 10, 50, 100, 250 unwm 500 Mr/m? CbIBOPOTOYHbIE YPOBHU 11 NEPUOL

M0NyBbIBEJEHUS aHTUTEN ObIIIM NPONOPLMNOHANbHBI LO3UPOBKE. Y 9 nauneHToB, KOTOPLIM Npenapar BBOAMM 4 pasa

B 03e 375 Mr/M?, CpeLHUA NepuoA nonysbiBeaeHns coctasun 59,8 4 (amanadoH 11,1-104,6 4) nocne 1-it MHGy3um

1 174 4 (26-442 4) nocne 4-i MHQy3nn. NMoL06HbIE PA3nnYKUA BO BPEMEHU MOJYBbIBEAEHUS MOTYT CBUAETENbCTBOBATL

0 BapuabeNbHOM XapakTepe 0nyxofeBOoM Harpy3kn Ha NauneHToB U u3MeHeHnsx CD20-no3nTUBHBLIX NONyNsUMiA B-kneTok

NP1 HEOAHOKPATHbIX BBEAeHNAX PTM

IMpnmeyanne. Victoununk: RITUXAN, Rituximab, DrugBank.ca [18].

PHTVKCMMaﬁ B NEYEeHUU BONYAHKH

C BOBJIeYEeHUEM NoYek

Hexonmpoaupyemote uccaedosanus

Teopetuuecku PTM saBasercss nmepcrieKTUBHBIM TIpe-
mapatoM mis jgeueHust CKB, mockonbKy B-kiieTku BoBie-
yeHbl B atoreHe3 BH, B moyeuHbix 6uonTatax nalueHTOB
o0HapyxXeHbl cKorieHus 3Tux kiaetok [20]. Kpome Ttoro,
HEKOHTPOJIMPYEMble MCCJIeIOBAHUS MPOJEMOHCTPUPOBAIU
BbIpaX€HHbIE OMoJornyeckue »3ddekTsl Tpenapara,
a MUMEHHO TMOJIOXWUTEJNbHYI0 TUHAMUKY YPOBHEN aHTUTEN
k aBycnupanbHoit JIHK (ncIHK) u C3-koMnoHeHTa KOMII-
nemeHTa [17].

PTM neiicTBUTEIbHO MOXET BJIMSTH Ha CUHTE3 ayTO-
aHTuTel, yyacTByomux B pazputuu BH. T. Jonsdottir u co-
aBT. [21] mns nedyeHUs TSIXKENIOro, Pe3UCTEHTHOTO K CTaH-
maptHoil Teparmuu BH (n=16) ucroabp3oBaid IIPOTOKOI,
nmpuMeHsieMblil mpu tuMdomax: PTM mo 375 mr/m? B Hene-
JII0 B TeueHue 4 Hel B COUYETAaHUU C BHYTPUBEHEHBIM BBEJIe-
Huem LI® u metunnpennusoiiona (MII) Bo Bpems mepBoit
U nocjieIHel nHQY3Ull ¢ MocieayIUM epopajbHbIM MPU-
emoM 'K, 1036l KOTOPBIX YMEHbILIAIU 10 MAKCUMAJIbHO HU3-
KOro ypoBHs. Jlo Je4eHus1 Bce MalMeHTbl UMEIU M0 MEHb-
weit mepe 1 6ann o knaccudukauuu BILAG A unu 2 6an-
na no kinaccudukauuu BILAG B as m1000it cucteMbl opra-
HOB. B cpenHeM uepe3 3 Mec mociie Hayaja JieueHus OoJee
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4YeM y TOJOBUHBI NanueHToB (y 9 u3 16) Habaomanach pe-
muccus mo SLEDAI (<3). K 6-My Mecsiily y TAKOTO Xe YhC-
na OONbHBIX OblTa mocTurHyTa pemuccus no BILAG A
u BILAG B. K atomy BpeMenu y 13 mauunentos Ha 50% cHuU-
3uioch KoaumuecTBo 0annoB nmo SLEDAI B cpaBHeHMU C UcC-
XOIHBIM YPOBHEM, CpelHUii 6a/ur £ cTaHIapTHOE OTKJIOHEe-
Hue (SD) cHuswics ¢ 12,11£2,2 no 4,7x1,1, u y Bcex nauu-
€HTOB, KpOME OIHOro, 3apeructpupoBaH orset 1o BILAG.
Yepes 6 Mec 0OTMEYEHO JOCTOBEpHOE CHUXeHMe 103bl ['K mo
cpaBHeHMIO ¢ ucxoaHbiM (p=0,01) [21]. M. Leandro u coaBT.
[22] BBoauau PTM mo 1000 mr B Buae AByX MHGY3UI B CO-
yetaHuu ¢ L1® u Bricokoit mo3oii 'K mepopanbHo (n=18)
i PTM 1o 500 Mr nByMst UHQY3USIMU B KOMOWHAIIUHA C Te-
MM Xe npernapatamu (n=6). OTMe4YeHbl HE TOJBKO 0Jiaro-
MpUsITHBIe Ononornyeckre 3bHEKThI, a UMEHHO 3HAUYUTEIb-
Hoe cHXeHUe ypoBHeit antu-1cJIHK (p<0,02) u moBsIite-
Hue ypoBHelt C3-kommnoHeHTa KomruiemeHTa (p<0,0005),
HO M JIOCTOBEpHOE yMeHblleHue obuiero nHiaekca BILAG
(p<0,00001) ¢ yny4yiieHUeM COCTOSTHUS KaxX 101l 13 8§ cuctem
opraHoB 4epe3 6 Mec nociie nHoy3uii PTM. 1. Gunnarsson
U coaBT. [23] npeacTaBuiiv 0oJiee MOAPOOHbIE JaHHBIE O 7 Ta-
nueHTax ¢ TskesabiM BH, pesuctenTHbiM K LID: 3adpukcupo-
BaHHOE MEepPBOHAYaJbHO KOJIMYECTBO OasoB (B cpenHeM 15)
nmo kiaccudpukauuu SLEDAI uepe3 6 mMec D0CTOBEPHO
YMEHBIIUJIOCh U cocTaBmwio B cpeaHeM 3 (p=0,0022).

Hayy-npaktuy pesmaton 2013; 51(3): 223-239
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Tabnuua 3 Kputepuu peHansHoro oteerta B uccnegosanuu LUNAR [20]
OtBer Kputepui
no 1. CbIBOPOTOYHBI KPEATUHUH B HOPME (ECAIN UCXOLHO OH 6bi MOBbILLEHHBIM) UK ero ypoBeHb <115% 0T MCXOAHOr0 (eCnu OH BblN HOPMAbHbIM)
2. HeakTuBHbI MO4eBOI 0Caf0K (3p. <5 B None 3peHNns) 1 OTCYTCTBUE 3PUTPOLUTAPHBIX LNINHAPOB
3. CooTHoLeHue 6enka B Moye 1 kKpeatuHuHa (b/K) <0,5
40 1. YpoBeHb CbIBOPOTOYHOrO KpeaTuHHa <115% 0T ncxogHoro
2. YpoBeHb 3pUTPOLMTOB B NONE 3PEHMS NPEBbILLAET UCXOLHbIA MeHee YeM Ha 50% 1 OTCYTCTBYHOT 3pUTPOLIUTAPHbIE LIUNNHAPDI
3. He meHee 4em 50% cHuxeHue cooTHoLeHns b/K go <1,0 (ecnm ncxogHo oHo cocTasnsno <3,0) unm o <3,0 (npu ncxogHom yposHe >3,0)
00 1. HecootsetcTaue kputepusm M0 u 40
2. PanHee BbIObIBaHNE NALMEHTA U3 UCCNEA0BAHNS NN HEBO3MOXHOCTb OLEHUTb KOHEYHBIA 3Gh(PEKT 13-3a OTCYTCTBUS AaHHbIX
3. BkrtoyeHue B Kypc Ne4eHNst HOBbIX MMMYHOCYMPECCUBHbIX MpenapaTtoB A0 52-i Heaenu

IIpu moBTOpPHOI OMOMNCUU MOYEK OTMEUEHO CYIIECTBEHHOE
yaydieHue Mopdoaorndeckux mnposieieHuin BH. Cocros-
HUE TMOYeK y BCeX MalMeHTOB CHayajla PaclUeHUBAIOCh KakK
coorBercTByIoniee crenenn A mo BILAG, a cmycrs 6 mec
o610 oT™MedeHo yayuieHue. B 2013 1. T. Jonsdottir u coaBT.
[24] npencraBuiu gaHHbie LIUTeIbHOrO — 36 (9—95) Mec —
MPOCTIEKTUBHOTO HAOJIIOIEHUST TTAIIMEHTOB ¢ pedpakTepHBIM
BH (n=25). Y nonasnsionero 60J1blIMHCTBA UCTOJIb30BATN
MPOTOKOJI, IpUMeHsIeMbIii TIpu TuMdomax. B cpeaHem uepes
12 Mec y 22 nauueHToB oTMedeH noyHblii (I1O) unu yactuy-
Hbiii oTBeT (YO) B OTHONLIEHUM HOpMaau3aluu (HYyHKIIUK
nouek. Yepes 24 mec 10 ormeyeH y 16 nanmeHToB. B Teye-
Hue 29 Mec MMeJI0 MecTo 6 3130108 obocTpeHuit. Yepes 6 mec
OTMEUEHO JOCTOBEpHOE CHUXeHUe TUTpoB aHTu-IcJHK
¢ 202 no 107 ME/mn (p=0,0009) 1 mpotenHypuu (B TeueHUE
36 mec) ¢ 3 mo 0,1 r/cyr (p<0,002). I[Ipr mMOBTOPHBIX OMO-
ncusax (kmaccudukanus BO3) B cpenHeM yepe3 8 Mec oTMe-
YeHO JOCTOBEpHOE CHIDKEHNE WHIeKca aKTUBHOCTH C 4,5 1o
2,3 (p=0,001) 6e3 u3MeHeHUs UHAEKCAa XpOHU3aluu. beuio
TakKe YCTaHOBJIEHO, YTO HM3KHWE WCXOMHBIe YpoBHUW IgM
(r=0,53; 95% AN 0,14—0,84; p=0,04) u ynnnHeHHe CpoKa
pernomyssiinu B-xitetok (B cpenHem 10 Mec mpoTtuB 6 Mec;
p=0,03) accouMupoBajuCh C JAOCTUKEHHUEM KJIMHUYECKOM
pemuccuu (BILAG D) B mpenenax mepBoro roga JedyeHUs
[24]. M. Ramos-Casals u coaBt. [17], nmpoBeasi cucTeMaTH-
yeckuii 0030p uccaenoBanuit PTM npu CKB (2002—2007),
YCTaHOBUJIU, YTO M3 188 MalMeHTOB ¢ TsKeaou pedpakTep-
Hoit CKB y 171 mpogeMOHCTpUPOBAH TepareBTUYECKUI OT-
BeT Ha PTM. [lpu BH TepaneBtrueckuit apdekT HaOIIO-
nancst y 91% (94 u3 103) mauneHToB. UCTUHHYIO KIMHUYE-
ckyto abdexktuBHocT PTM npu BII TpyaHO olleHUTH B CBSI-
31 C HEOJHO3HAYHOCTHIO MMPUBOIMMBIX B JIUTEPATYpe OIpe-
NeJIeHW# 3Toro coctosiHusl. Ho mo MarepuanaM cucreMaTu-
YeCcKOro 00630pa B GOJIBIIMHCTBE CIydaeB OH OMpPeaelisics
KaK <«HCYE3HOBEHME CHMITOMOB, CBUJIETEIbCTBYIOLIEE
B MOJB3Y Ipenapara, WiM 3HAaYMTEJIbHOE CHUXEHUE BhbIpa-
JKEHHOCTU OIHOTO MM 0oJjiee CUCTEMHBIX MPOSBICHUN
CKB» [17]. ¥V 44 manmuenToB Habmoaanuch HP, yaiie Bcero
(19%) cBsizanHbIe ¢ MHGEKIUSIMU JIETKOW CTEMEHU.

Konmpoaupyemote uccaedosanus

EmmacrBennsiM PKU, mocBsamenHsiM oneHke PTM
npu BH, 6suto LUNAR (LUpus Nephritis Assessment with
Rituximab study). OHo npeacTaBisiiio co00i paHAOMU3UPO-
BaHHOE (B cOOTHOIleHUU 1:1) nBOIIHOE ciiernoe MmialedoKOH-
TponupyeMoe uccienoBaHue III ¢dasbl, HampaBieHHOE Ha
oleHKY 3 dekTuBHOCTU U 6e3onacHocT PTM y nmauimeHTOB
¢ nponundepatuBHbiM BH, onHOBpeMeHHO MoTyyaBIIMX TaK-
xe MM® u I'K [20]. PTM B no3e 1000 mr wiu miane6o (ITJT)
BBoauau B 1, 15, 168 u 182-it nau. Jleuenne MM @D Havanoch
¢ 1036l 1,5 1/cyT, pa3nesieHHOI Ha TpU MpueMa, KoTopasi Ha
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4-i1 Henene ObLIA yBeJIMUEeHa 0 3 T/CyT U BBOAUJIACH Ha TIPO-
TskeHuu >52 Henl. B 1-ii neHb 3a 30—60 MUH 10 TPUMEHEHUSI
PTM BBoguau 1000 mr MI1 BHYTpMBEHHO M TIPOAOJIKAIU
3TOT Kypc B TeueHue 3 gHeit. Jus npenynpexnenus HP Ha
nHby3uu B 15, 168 u 182-it nHu BBoaMIM BHYTpUBeHHO 100 MT
MII. Jo 16-ro aHs1 malMeHTHl nepopaibHo npuHumanu 'K
B mo3e 0,75 mr/kr B meHb (MakcuMaiabHO 60 Mr), 3arem,
K 16-1 Henmene, mo3y cHuxXanu 1o 10 Mr B neHb 1 MmeHee. [lep-
BUYHBIM KPUTEPUEM MCXO01a OBUT OTBET CO CTOPOHBI TTIOYEK Ha
52-it Henmene, a umeHHo: 10, YO wiu oTCyTCTBHE OTBETa
(00) (taba. 3).

Paznuuue mexny 4uCIOM MALIMEHTOB C aKTUBHBIM
npoaudepatuBHbiM BH, orBetuBmiux B ueaom (ITO+YO)
Ha jeuyeHue PTM, u nanuenToB, moayvaBiux [1J1, 66110 He-
noctoBepHbIM (n=144; 56,9% nportus 45,8%; p=0,18) [20].
OTCYTCTBOBAJIM JOCTOBEPHBIE PA3IUYUS U MEXIY YUCIOM
manueHToB ¢ I10, YO u 00 (26,4% nporus 30,6%; 30,6%
npotus 15,3%; 43,1% mnportus 54,2% COOTBETCTBEHHO;
p=0,55). OnHaKko BBISIBJIEHBI JOCTOBEPHOE CHUXEHUE YPOB-
Hs antu-ncJIHK u noseimenue yposusi C3/C4, uro monu-
TBEpXXAAeT NaHHbIe HEKOHTPOJMPYEMBIX MCCIEIOBAHUIM.
Kpowme Toro, npu aHanuse B mOArpymnmax naukeHToB, chop-
MMPOBAHHBIX MO 3THUYECKOI MPUHAMJIEKHOCTU, OblJIa BbI-
sIBJIEHA TeHACHLUS K 00Jiee BICOKOM 3(h(EeKTUBHOCTHU Tepa-
MUY Y TALKEHTOB HErPOUIHON pachl MO CPaBHEHUIO C IPY-
rumMu 6onbHbBIMU (n=40; 70% mnpotus 45%; p=0,20). OHu
coctaBwin okoio 30% OT BceX MalMEeHTOB, BKJIIOUEHHBIX
B uccnenoBanue. Cpenu TAIMEHTOB OPYroil STHUYECKON
MPpUHAUIeKHOCTH (McrmaHubl — 38%, eBporneounbl — 32%)
NOCTOBEPHBIX pa3auuuii mexay nojydyaBmumu PTM wim
ITJ1 ue BoisgBiaeHo (55,1% nporus 47,8% u 52,6% nporus
50,0%).

PuTykcumab B ne4yeHun CUCTEMHOM

KPacHO BONYaHKN 6e3 nopaxeHua noyek

Hexonmpoaupyembvie uccaedoganus

ITo gaHHBIM cucTeMaTH4eckoro ob63opa M. Ramos-
Casals u coaBrt. [17], cpeau MauMEHTOB C pedpakTepHOIt
K craHgaptHoit Tepanuu CKB, monywaBmumx neuenue PTM
(off-label), y 91% (171 u3 188) oTMeueHa MONOXUTETbHAST TU-
HaMMKa Pa3IMuYHbIX CUCTEMHBIX TPOSBIEHUI 3a00JIeBaHMUSI.
OnHako 6oJiee YeM Y MOJTOBUHBI ATUX MAIIMeHTOB ObLT TUArHO-
crupoBaH BH. B ta61. 4 npuBeneHs! faHHbie 00 adpdekre PTM
B OTHOIICHUYW HE CBSI3aHHBIX C TTOPAXKEHUEM ITOYEK IPOSIBIIC-
Huit CKB.

ITo maHHBIM HEKOHTpOJMpPYeMbIX McciienoBaHuii, PTM
oueHb 3G (HEeKTUBEH Yy MALMEHTOB C TeMaTOJOIMYECKUMU MPO-
sapieHusiMu CKB [17], 4To MOXeT ObITh CBSI3aHO C MTOAABJICHU -
€M CHHTe3a aHTUIPUTPOLUTAPHBIX U AHTUTPOMOOIIUTAPHBIX
ayroanTutel [12]. Bmecte ¢ TeM neuenre PTM naumeHToB, pe-
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Ta6nuua 4 dhekTusHocTe PTM B OTHOWEHUM

«BHEMO0YeYHbIx>» npossnexunii CKB,

M0 LaHHbIM CUCTEMATUYecKoro 063opa
HepenanbHbie Yucno oTBETHBLINX Hons
opraHHble Ha nevenmne/obiee OTBETHBLUNX
nposBReHns YUCNO NALVMEHTOB Ha nevenme, %
Cepe4HO-NeroyHble 12/12 100
[ematonoruyeckue 50/53 94
CycTaBHble 92/101 91
Hesponoruyeckue 26/29 89
KOXHO-CNN3uncTble 79/88 89

lMpnmeyanne. Bocnponssogutcs ¢ paspelweqns M. Ramos-Casals v coasr. [17].

3UCTCHTHBIX K CTaHIApTHOW Tepamnuu, Takke BecbMa 3(hdeK-
TUBHO B OTHOIIIEHUH IIIMPOKOTO CIIEKTPa KITMHUUECKUX TTPOSIB-
snenuit CKB, xoTs ux pa3BUTUE HE CBS3aHO C CUHTE30M CIie-
HU(GUIECKUX ayTOAHTUTEII.

Konmpoaupyemote uccaedosanusn

WUccnenoBaHue da3sbl 11111 EXPLORER
(EXPLORatory Phase 1I/I11 SLE Evaluation of Rituximab)
ob10 epBbiM PKU adpdpexkTuBHoct PTM npu CKB. Ono
MpeacTaBisgo coboil paHAOMU3MpOoBaHHOE (2:1) mBoiiHOE
ciernoe TualieboKoHTpoaupyemoe ucciaenoBanue I1—II1
(daspl, HampaBIeHHOE Ha OLEHKY 3(P(PEKTUBHOCTU U 0€30-
macHoctt PTM y manmeHTOB ¢ yMEpeHHBIMM/TSKEIbIMU
BHemoyeyHbIMHU TiposiBieHussMu CKB Ha doHe mpuema um-
MyHoOcymnpeccuBHbIX mpernapatoB (A3A, MT unu MM®)
[25]. do3bl u cpoku npuMmeHeHuss PTM Obliu Takumu xe,
kak u B ucciegoanuu LUNAR. B 3aBucumoctu ot uHIeK-
ca BILAG u no3bl 'K, koTOpYI0 MOJyyasu mauueHTbl Ipu
BKJIIOUeHUU B ucciaenoBaHue, 'K HaszHavanu B po3se 0,5—
1,0 mr/kr. Ha 16-i1 menp mo3y 'K HaymHamm cHUXaThb
1 yMeHbInanu ee 3a 10 Hex no <10 Mr B AeHb U K 52-11 Heae-
e — 10 <5 MT B JieHb. B 3aBUCUMOCTHU OT NpealiecTBYIONIEH
Tepanuy MalMeHTHI MOJyJyalu CJIeAYIOIre 103bl UMMYHO-
cympeccuBHBIX TipermapatoB: A3A — 100—250 wmr/cyr,
MM® — 1—4 r/cyt, MM® — 7,5-27,5 mr/uen. [lepen kax-
noit mHdysueit BBogmau 100 mMr ametamuHodeHa, nTUdeH-
rugpamuHa u MII BHyTpuBeHHO. [1o maHHBIM HCCIeqOBa-
Hus EXPLORER, no obuemy kiaumHuuyeckomy 3bdeKTy
(MOJHBINM U YaCTUYHBIN; Ta0A. 5) U NEHCTBUIO B OTHOILLIEHUU
OTIEJIbHBIX YMEPEHHO TSIKEJbIX M TSKEJbIX BHETIOYSUHBIX
nposiBieHuit CKB (npenmyIiecTBeHHO KOXHO-CIU3UCTBIX,
CKEJICTHO-MBIIIEYHBIX U TeHEpaJ30BaHHbBIX) JieueHue PTM
He orauyanoch ot IIJI (n=257; 29,6% nporus 28,4%;
p=0,97) [25].

[MpumevaTenbHO, YTO B XOA€ MCCIAEAOBAHUS TIO ITHU-
YEeCKUM TIOATPYITaM (IIPeaCTaBUTEN €BPOTICOUTHON pachl
~56%, HerpouaHOM packl ~25%, poMaHCcKoOU rpymnmbl ~12%,
a3MaTCKOUl TpYNITbl/HACeIeHUsI OCTPOBOB THUXOTO OKeaHa
~5%, npyrue ~2%) ObLI OTMEYEH XOPOLIMI KJIMHUYECKUIA
OTBET Yy MpPEACTAaBUTENIEN HETPOUIAHOW pachkl U POMAHCKON
rpyrnbl (n~95; 33,8% npotus 15,7%; p=0,0408), Ha moiio
KOTOPBIX MPUXOAUTIOCH Oosiee 1/3 BKIIOYEHHBIX B UCCIEI0-
BaHME MalMEeHTOB. [MMOTETUYECKU 3TO MOXHO OOBSICHUTH
TeM, UYTO Y yKa3aHHBIX MauueHToB B mnaroreHese CKB B-
KJIETKA UTPaloT OOJIBIIYIO POjb, yeM y apyrux. Creuualib-
HBIMl aHaJIWM3 TOATPYMIbI MalMEeHTOB, moiaydaBinux PTM
B KoMOuHauuu ¢ MT, mokasai, 4To K 52-if Heaesie cpenHue
3HayeHUs uHAcKcoB BILAG mocToBepHO CHUBMINCH IO
cpaHenwuio ¢ [1JI (n=98; ~5 mpotus ~9; p=0,007) [25]. Pe-
3yJbTaThl aHanu3a, Kak u B ucciaenoBanum LUNAR, noa-
TBEPAUIU JOCTOBEpHOE CHUXeHue ypoBHeill aHTu-ncJHK
u noBeIreHue yposHeit C3/C4 Ha done neuenust PTM. Xo-
TS 9TO TIPEACTABIISIET MHTEPEC, CBSI3b MEXIYy aHTUTeIaMu
K nc/IHK u HepeHanbHbiMU TiposiBaeHusiMu CKB ocTaercs
HeaoKazaHHOM [12].

06cyxpeHue

Ilouemy pazaunaromcs pe3yivmamol HEKOHMPOAUPYEMBIX
U KOHMPoAUpyemblX uccaedoeanu?

Pumykcumad u cucmemHas KpacHas 6044aHKa ¢ eoeaeHe-
Huem nouex

[MpuInHBI, OOBSICHSIONINE PA3TININST PE3yTBTATOB MEXKITY
PKM LUNAR ¥ HEKOHTPOJUPYEMBIMU HUCCIEAOBAHUSIMU,
MHOTroo0pa3Hbl. OHO M3 BO3ZMOXHBIX 3aCTy>KMBAIOIINX BHU-
MaHUsI 00bsICHEHU 3aKJtouaercsl B ToM, YTo PTM Headdek-
TuBeH npu BH. MoXXHO TakXe MpeanosioXuTh, YTO TPUMEHSIB-
muecs B LUNAR conyTcTBytoniye rpenapaTthbl He ObLIA ONTU-
MaJIbHbIMU U KoMOMHauuu ¢ PTM. BeposiTHO, mpoaomKu-
TEJbHOCTb MCCIEIOBaHUSI TAKXKe HEe COOTBETCTBOBajia Tpedye-
MOW.

Crnenyer OoTMeTUTh, 4TO B ucciemoBanum LUNAR
BMECTO BHYTPUBEHHO BBomumoro LI®, ncnonab3oBaBIiero-
csa B uccnenoBanuu T. Jonsdottir u coasr. [21, 24], B KoTO-
POM TIpoJIeMOHCTpUpOBaHa Bbicokast 3¢ hekTuBHOCT PTM
npu BH, npumensiimu MM®. Bo3zmoxno, MM® He maer
Takoil xe cuHepruyeckuii addekr ¢ PTM, kak L[D. Pe-
3yJbTaThl CUCTeMaThudeckoro o63opa M. Ramos-Casals
1 coaBT. [17] TakxKe yka3biBalOT Ha 0OoJiee BbICOKUI Tepa-
neBTuyeckuii a¢pdpekr PTM y mauumeHTOB, MOJydyaBIIMX
BHyTpuBeHHO LI®D (n=97), yeM y TeX, KOTOpbIe He MoJyda-
nu atoT npenapat (n=91; 98% npotus 82%; p<0,001). B to
K€ BpeMsl B OJJHOM HEOOJIbIIOM IO YUCJY MallMeHTOB MC-

Ta6nuua 5 Kpntepuun knuHuyeckoro oteeta B uccnegosanun EXPLORER [25]
OtBer Kputepun
10 MNHaekc C nnu 6onee Bbicoknii no BILAG ans Bcex opraHoB nocne 24-i Hefenu npu 0TCYTCTBUK TSXKENOro 060CTPEHNS U OTCYTCTBUE
nocne JOCTWKEHUS 3TOr0 MHAEKCA YMEPEHHOr0 U TSHXXKeNoro 060CTPeHns Ao 52-i Hegenu
40 1. NHpekc C unu 6onee BbicoKuiA no BILAG K 24-it Hefiene 1 cOXpaHeHue Takoro 0TeeTa 663 NpucBoeHus nHaekca A unu B ele
[nsi OJHOr0 OpraHa Ha npoTsxeHun 16 Hep
2. Npexc B no BILAG He 6onee 4em A1 04HOIO opraHa K 24-i Heaene 6e3 NPUCBOEHNA UHAekca A
1nn B elle ans 0QHOro opraHa K 52-i Hepene
3. NHpexc B no BILAG ans He 6onee 4em [ByX OpraHoB K 24-it Heaene 6e3 NPUCBOEHNA MHAeKca A nau B ang Apyrux opraHos K 52-in Hefene,
eCNi NepBOHAYANbHO NALMEHTY bl NPUCBOEH UHAEKC A Ans OQHOr0 OpraHa + WHAeKC B ans AByx opraHos, MHAEKC A Ans [BYX OpraHoB
unn B ans YeTbipex opraHoB
00 1. HecooTBeTCTBME KPUTEPUAM BNAronpuATHOrO UK YaCTUYHOTO KIMHUYECKOro 0TBeTa
2. PaHHee BbIObITUE U3 UCCNEJOBAHUSA
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cienoBaHuM (MIPOJOIKUTEIbHOCTh 48 Hem), B KOTOPOM
cpaBHUBAIU 3(P(PEKTUBHOCTh MHAYKIIMOHHON KOMOUHMPO-
BaHHOU Tepanmuu PTM B couetanuu ¢ LI® 1 MoHOTEepanmuu
PTM y manuentoB ¢ BH, He ormeueHo paznuuuii B apde-
KTUBHOCTU 3THX CXeM JjiedeHust [26]. Dro cieayeT UMeThb
B BUIY, YYUTBIBasE TOKcMIHOCTHh LMD m ero orpuiiaresnpHoe
NeiicTBUE Ha PENPOAYKTUBHYIO (OYHKIINIO Y XKEHIIUH AETO-
ponHoro Bo3pacrta [27]. Pe3yabraTbl OTKPBITOTO MCHbITA-
HUs, TIpoBeJeHHOro HegaBHO R. Pepper u coaBT. [7], cBU-
JIETEJIbCTBYIOT O 4Ype3BblUaliHO BBICOKON 3(M(OEKTUBHOCTU
KoMOuHupoBaHHO# Tepanun PTM u MM® Ha doHe Tepa-
nuu Hu3kumu no3amu ['K y manueHTOB ¢ HeJaBHO AMArHO-
ctupoBaHHbBIM BH. DTo nccinenoBanue, MHCIIUPUPOBAHHOE
ycnexamu JieyeHuss PTM 6e3 nucnons3oBanus 'K B TpaHc-
MJIAHTOJIOTUHY, JaeT OCHOBaHWE HaNesIThCSI Ha BO3MOX-
HOCTb CYIIECTBEHHOTO COKpalneHus HazHaueHus ['K u ma-
XK€ Ha MOoJIHBIM oTka3 oT Hux [7]. Takum obOpa3oMm, mo-
MpeXHEMY HEsICHO, Kak Jiydlie ucnoiab3zoBatb PTM — B ka-
yecTBe MOHoTepanuu, B coueraHuu ¢ 'K nubo 6e3 Hux
u/vwnm B komOouHauuu ¢ MM® unun LI®. Bra npobiema
TpeOyeT AajbHEeero u3y4yeHusl.

KnuHuyeckuii onbIT JeYeHUsT MOYEUHbIX 3abojeBa-
HMIA yKa3bIBaeT Ha TO, YTO JJISI MOJHOLEHHO! OLIeHKU (-
(EeKTUBHOCTH PA3IMYHBIX CXeM Teparmuu HEOOXOAUMBbI IJTH -
TeJbHbIC HaOmoaeHus [24]. B aToM OTHOIIIEHUU MPU TLIA-
HupoBaHuu ucciaenoanusi LUNAR Bo BHUMaHUe He MpU-
HUMAJIOCh TO, YTO Y HEKOTOPBIX MAIlMEHTOB TepeX0 OT Ya-
CTUYHOTO K TTOJTHOMY 3(D(eKTy MOT 3aHUMATh OOJIbIIEe Bpe-
meHu. [1pu 3aBenoMO HENpPOAOJKUTEIbHOM BPEMEHU Ha-
OJIofAeHUS, TMPEAYCMOTPEHHOM B 3TOM HCCJIEIOBaAHUU
(nmepBUYHas olleHKa KOHeYHOro adgekra Ha 52-i1 Heaele),
noteHuuans PTM Mor ocTaTbhCs HEBBISICHEHHBIM, MPU TOM
YTO JIeYEHUE MPUBEJO K CYIIECTBEHHBIM 0JaronpusiTHbIM
u3MeHeHUussM ypoBHeil aHTu-AcJIHK u xommiemenTa (C3
u C4). HakoHell, B G0JbIIMHCTBE HEKOHTPOJIUPYEMBbIX HC-
cienoBaHuii apdekTuBHOCT PTM OlleHUBAIOT y MalMeH-
TOB, pe3UCTeHTHHIX K LU® unu MM®, a manieHTHI, BKIIIO-
yeHHbIe B ucciaengoBanue LUNAR, He Obu1H pedpakTepHBI
K CTaHOapTHOU Tepamuu. Pe3ynbpraTel cucTeMaTUYEeCKOTO
o030pa [17] cBumeTeabcTBYIOT 0 TOM, UuTO PTM MOXeT npo-
SIBJISITH 3aMeTHYI0 3G (GEeKTUBHOCTD MPU JeUeHUN pedpak-
tepHoro BH.

Pumykcumab u 6onuanka be3 o6aeueHus novex

I[Mnan PKM EXPLORER 0Obl1 aHajloTM4eH TaKOBOMY
B PKM LUNAR: B kKauecTBe NepBUYHOIO KOHEYHOT0 3hde-
KTa OB MPUHST KIMHUYECKUIA OTBET Ha 52-i1 Henene. Cie-
JIOBaTeJbHO, MPUBEAEHHBIC BbIIIC apTYMEHTHI B MMOJIb3Y HeE-
KOPPEKTHOTO BbIOOpA BpeMEHU IJIsl OLieHKU 3(PHeKTUBHO-
¢t PTM MOXHO OTHECTU 1 K DTOMY UcCclienoBaHUI0. Mex-
Iy TeM clieayeT Mpu3HaTh, uTo PTM He cTonb 3 heKTuBeH
npu CKB ¢ KOXXHO-CIU3UCTBIMU M CKEJICTHO-MBIIIEYHBIMK
TMPOSIBICHUSIMUA U B CIIyJasiX, XapaKTepU3yIOUINXCsT TTpeod-
JlalaHueM TeHEepaM30BaHHBIX «BHEIOUEUHBIX» ITPOSIBJIC-
Huit. OMHAKO pe3yJbTaThl OTKPBITBIX MCCJIEIOBAaHWI JalOT
OCHOBaHUe cuuTaTh, yTo PTM ocobGeHHO addeKTrBeH y na-
nueHtoB ¢ CKB ¢ remarojsorunyeckoii marosiorueitr [17].
K coxaneHuio, maluMeHTbl ¢ 3TOM MaTOJOrMeil cocTaBIsIIn
MEHBUIMHCTBO CpPEeAM BKIOYEHHBIX B MCCIAEIOBaHUE
EXPLORER (koHKpeTHOE YMC/I0 MalMeHTOB KaX/10il KaTe-
ropuu He yKazaHo). [ToaTomy, yauTsiBas ycriexu HEKOHTPO-
JIMPYEMBIX MCCIIeIOBaHUM, OBLIO OBl 11eJ1eC000pa3HO BKIIO-
YUTh MAIIMEHTOB JAaHHOUW KaTeropuu B HajbHEMINEe KOHT-
pomupyembie ucneitanusi PTM B neuenuu CKB ¢ «BHemo-
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YEeYHBIMW» TpOosiBIeHUsAMU. OXHAKO TaKWe MCCIeqOBaHUS
nmotpe6oBanu Obl 3HAYUTEIHHBIX YCUIIUIM CO CTOPOHBI MHO-
TUX MEHTPOB IS Habopa MOCTATOYHOTO KOJIMYECTBA Tallu-
eHTOoB, ockobKy CKB ¢ remaTosornuyeckumMu HapyueHu -
SIMU BCTpPEUYaETCs H1O0BOJBbHO PEJKO.

Cxembl neveHuss pumykcumaoom

Crnenyetr oTMeTUTh, 4To B uccienoBaHusx EXPLORER
n LUNAR He ucnosb3oBanach cxeMa npumeHeHust PTM,
pa3paboranHas ais jJedeHus aumdom (PTM B nose 375 mr
Ha 1 M? MOBEPXHOCTH TeJia 4-KpaTHO €XXeHeAeJbHO), 00 a(-
(GeKTUBHOCTM  KOTOPOW  CBHUAETEIbCTBYIOT  JaHHBIE
T. Jonsdottir u coasr. [21, 24]. BMecTo 3TOro B ABYX yKa3aH-
Hbix PKW ucnonb3oBanach cxemMa Tepanuu, puMeHsieMas
nmpu PA (PTM B mo3e 1000 Mr aAByKpaTHO C WHTEpPBaJIOM 2
Hem). M. Ramos-Casals u coaBT. [17], cpaBHUBas 3TU IBE
HauboJIee 4yacTo MCIoJb3yeMble cXeMbl TpuMeHeHusi PTM
(n=73 npotuB n=42), o6Hapyxuiu, 4yTo nauueHTol ¢ CKB,
JICYeHHbIE B COOTBETCTBUU C TEepBOi cxeMoil (tmmdoma),
WMeJId TOCTOBEPHO OoJiee BBICOKKME YPOBHM TepaneBTUYE-
ckoro adexra, 4eM MalMeHThI, TTOJIyYaBIIie BTOPYIO CXeMY
(PA; 93% nporus 83%; p<0,001). MoxHO MmoJjaraTb, 4TO
B Oynyuux PKH nenecoodbpa3Ho UCIONb30BaTh CXEMY, MPU-
MEHsIeMYIO0 Tpu JuMdoMax, U CHeUUaTbHO M3YYUTh BO3-
MOXHOCTb 3aMeHbl [IdD B paMkax KOMOMHUPOBAHHOI Tepa-
muu ¢ PTM Ha MM O®.

Ilaanupyemoie ucnoimanus

B Heckonbkux minanupyembix PKW npenycmarpuBaet-
¢ ganpHeliliee uzydyeHue apdexkrusHoctu PTM B neyeHun
CKB. PKHM RITUXILUP (A Trial of RITUXImab and MMF
Without Oral Steroids for the Treatment of LUPus nephritis)
HaIpaBJeHO Ha MPOBEPKY TMITOTE3bl O TOM, UTO A00aBIECHNUE
PTM x MM® c uckiroueHueM repopanbHbix 'K He yeTyma-
eT no 3¢G@eKTUBHOCTU obuenpuHsaToi Tepanuu BH
¢ ucnonbzoBanuem MM® u I'K. Eciu B uccienoBaHuu
RITUXILUP 6yner npearnpuHsTa MOIbITKAa OTBETUTh Ha BO-
npoc, aevictButenabHo U ['K Heodxonumbl B teueHuu CKB,
OTKPBITOE PAHIOMU3MPOBAHHOE MHOTOILEHTPOBOE UCITHITA-
nue RING (RItuximab for Lupus Nephritis With Remission
as a Goal) momoxer BeIsICHUTD, ToueMy B PKI LUNAR nHe
yIaJIoCh TPOAEMOHCTPUpPOBaTh dbdekTuBHOCTE PTM
B KoMOuHaunu ¢ MM®. 3agaua RING — onpeneauth, MOX-
HO 71 ¢ noMolblo PTM nocTuyb mMOaHOTO KJIMHUYECKOTO
oTBeTa y mauueHToB ¢ BH, y kotopbix mpoteunypust (>1
I'/CYT) COXpaHsIETCsI, HECMOTPS Ha TPAAULIMOHHYIO TEPaIuIo,
MPOBOAMMYIO B TeueHHe He MeHee 6 Mec. OCHOBHOE pa3iiu-
yue mexay uccienoBanusasmMu LUNAR u RING 3akiouaer-
cs B TOM, YTO BO BTOpPOE HMccliefoBaHUE OyayT BKIIOYEHBI
TOJBbKO ManueHThl, pe3aucteHTHbIe K BIIBII. Ecnu B uccne-
nosanuu RITUXILUP Oyner npumMeHsiTbest cxema 6e3 'K,
1o B RING I'K 6ynyT BKiItoueHBI B 06¢ cxeMbl. CpaBHEHUE
pe3yIbTaTOB ATUX UCCIEHOBAHUI TPENCTABISIET OTPOMHBIN
uHTepec. B KadecTBe COMYyTCTBYOIIEH Tepanmuu B UCCIENO-
Banuu RING Oynyt mpumeHsiTbest ASA 2 MI/KT B IeHb WU
MM®O® 2 1 B IeHb, a TAKXKe MHIUMOUTOPHI aHTMOTEH3UHITPEB-
paiatoiiero depmeHTa/agpeHoba0KaTopbl. PekoMeHnmyeTcs
NnpueM MpoTUBOMaIsIpUitHbIX mpenapaToB (I'X) u B ciayyae
HEeOoOXOAMMOCTU — I'MMOTeH3UBHBIX cpeacTB. lo3a 'K, npu-
HUMAaEeMbIX MepopaibHO, OyaAeT cocTaBasdTh 10 Mr/aeHb niu
MEHbIIE 32 UCKITIOYEHUEM CIyyaeB 00OCTPEeHUsI, HE CBsI3aH-
HoTro ¢ mopaxkeHuem nodek. B uccnenoBannu RITUXILUP
BCce MaluMeHTHl OyayT monydatb MM® HauwHas ¢ IByKpart-
Horo nipuema 500 MT B 1-i1 IeHDb ¢ eXXeHeIeJIbHBIM yBeJInJe-
HUEM J03bl (MaKCUMaabHO 1,5 T ABaXIbl B IEHb), a TakXkKe
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[uarvos: BH

lMpenapat nepsom NMHAN

Bo3MoXHOCTH:
1. EBpoJltonyc
2. ld (NIH)
3. MM®

3HaveHne PTM kak npenapara
NepBON NIMHUN: UMEIOLNECS JaHHbIE
He NOATBePXAalT addekTnsHocTe PTM
Kak npenapara nepsom IMHNK,
HO NPOBOANTCA €ro OLEHKA B UCMbITAHUM
RITUXILUP (6e3 Bknto4erus K)

lpenapat BTOPOIA INHAK (ecAu npenapat
nepBoil IMHUK He Aan addekTa)

Bropoii
npenapar, BK/HO4EHHbIN
B 06LLENPUHATYIO

T PTM npumMeHseTca

B HEKOHTPOJMPYEMbIX
nccnenoBaHunax

MpoXoAuT OLEHKY
B ucnbiTaHun RING

lpenapar TpeTbei NUHUK (ecnn npenapar
BTOPOW NIMHUM He Aan adhdhekra)

Han6onee Becomble
JI0Ka3aTenbCTBa NPUeMIeMocTu

npu OTCYTCTBUM

ahhekTa apyrux
npenaparos

i TonbKo faHHble
Y 0 NpuUMeHeH!N B UCTIbITAHUSX

! Haubonee cnabble
Y nokasatenscrsa npuemnemocTy

Puc. 2. Anroputm Bbi6opa Tepanuu BH, skntoyatowmin npumenene PTM. NIH — National Institute of Health

I'X. Manuentam rpynnel [1J1 6ynyt HazHaueHsl 'K B Ha-
yajgpHOit nmo3e 0,5 mr/kr (MakcumanabHOo 60 MT B JIeHB).
I[Ipu npumeneHuun PTM B o0Ooux wuccieaoBaHUSIX OyayT
MpUIEePXKUBATLCI CXeMbl, TpuMeHsieMoli mpu PA. B uccie-
noBanuu RING: PTM 1000 mr Ha 0, 2, 24, 26, 48, 50, 72
u 74-it Hemenax. B wuccmemoBanum RITUXILUP: PTM
1000 mr + MII 500 mr BHyTpuBeHHO B 0-ii u 14-ii nHU.
B RITUXILUP nepBuuHBIif KOHEUHBII 3 deKT OymeT ole-
HUBATbhCS Ha 52-if Henene, a B uccienoBanun RING — gepes
10 Hex. DTo JACT BO3MOXHOCTh BBISICHUTD, CYIICCTBYIOT JIU
pa3Iuuus MpU OIEHKE KPAaTKOCPOUHOTO U JIOJTOCPOYHOTO
apdexroB. TpeTbe 3arutanupoBaHHoe ucnbitanue — TREES
(Trial of Rituximab in REfractory Extra-Renal SLE). DT1o
nBoitHoe cienoe PKW, HanpaBieHHOe Ha OLieHKY 3(pdek-
TuBHOCTU PTM no cpaBHenuto ¢ I1JI npu aktusHoit CKB,
pedpakTepHOii K CTaHAAPTHOM Tepanuu, a OLIEHKY IepBUY-
HOro KOHeyHoro agdexra npeanosaraeTcst MpPOMU3BECTU Ha
52-it Henene. B PKUM OyneT ucrmonb3oBaHa cxema JIeUeHUS
PTM, npumensiemass npu aumdpomax: 375 mr/m> + 100 mr
MIT1 B0, 7, 14 u 21-it gau. Takum 0Opa3oM, 3TO UCTTBITAHUE
ITOMOXKET BBISICHUTD, SIBJISIETCS JIM JaHHAs cxema Oosee a-
(eKTUBHOI, YeM cxeMa, MpuMeHsiemas It jedeHust PA, Ko-
Topasi OyIeT MCIOJb30BaTbCs B uccienoBaHusix RING
u RITUXILUP. B nepuon c 24-it mo 28-10 Henesno Oynet
MPOBEIeHO ITOBTOPHOE JIEYEeHHE 11O TOH Xe cxeMe 6e3 yBesu-
yenust no3bl 'K. Brauane I'K mepopaibHO MOXHO Oyaet
MPUMEHSTh B 03ax, He NpeBbimatoiux 30 Mr/cyT, B Teue-
Hue <4 HeJ U B KOHIIe 4-i1 Heleau HayaTb MX YMEHbIIEHUE
(TIp¥ CHUXKEHUU Ha 2,5 MT B HEEJIO 1033 COCTaBUT MpUMeEp-
HO 25% ot nepBoHavayibHOI). B ipenenax 8 Hex nosza 'K Gy-
JIeT COOTBETCTBOBATh TOM, KOTOPYIO TMAIlMEHT IOJydal 0
pa3BuTHSI 000CTpeHUSsI. B KOHTPOJIBHOI TpyTIIie 3aIlIaHupO-
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Objective: To review the effects of the biologic monoclonal anti-CD-20 antibody, rituximab, on renal and non-renal
systemic lupus erythematosus in both uncontrolled and controlled studies.

Summary: Uncontrolled studies have demonstrated potential for rituximab in treating lupus patients, but two con-
trolled trials, one each in renal and non-renal lupus, did not confirm this. There remain reasons to believe that
these controlled trials may have not been designed optimally and additional controlled trials are currently being
planned to provide more data on this issue. In this review, we introduce rituximab and investigate both controlled
and uncontrolled observations involving this drug. We also discuss possible reasons for the differences between
their findings and provide suggestions for potential avenues of investigation, i.e. treatment dosages, concomitant
treatment, and study length. Finally, we introduce three upcoming controlled trials that seek to address these

important unsolved questions.

Introduction

Systemic lupus erythematosus

Systemic lupus erythematosus (SLE) is a
complex multisystem autoimmune disorder with
a vast array of clinical expression and disease
course, including renal, mucocutaneous, neuro-
logical, musculoskeletal, vascular, hematologi-
cal, cardiovascular and respiratory manifesta-
tions. General symptoms are very common and
include fever, weight loss, anorexia,
splenomegaly, adenopathy, fatigue, malaise and
lethargy [1a]. Of all symptoms, fatigue is perhaps
the most common disabling problem for patients
and management often proves to be difficult
(with the symptom appearing in 50 up to 90% of
cases) [2a]. The complexity of SLE creates a
need for expert knowledge and a careful assess-
ment of the specific manifestations at hand
because each manifestation may require specific
workup or treatment.

i. Disease activity indices

Disease activity indices are utilized in SLE
so as to quantify potentially reversible inflamma-
tory manifestations of organ involvement. These
include global indices such as the Systemic
Lupus Erythematosus Disease Activity Index
(SLEDALI) introduced in 1985, which is based on
the physicianes determination of disease activity
in a prespecified list of organ systems during the
last 10 days. Another global index is the Systemic
Lupus Activity Measure (SLAM), first published
in 1989, which assesses the disease activity dur-
ing the previous month. There are also indices
which are tailored to specific organ systems. The
British Isles Lupus Assessment Group (BILAG)
index (1988) a ranging from severe to no involve-
ment, or A to E a has been used successfully to
monitor and demonstrate new organ-specific
flares. In addition, for cutaneous lupus there is
the Cutaneous Lupus Erythematosus Disease
Area and Severity Index (CLASI) (2005). Scores
are based on skin manifestation activity and/or
damage [2b]. Finally, there are outcome meas-
ures as well as criteria for renal SLE described
below.

ii. Lupus nephritis

Renal SLE, known as lupus nephritis (LN)
or SLE glomerulonephritis, is a potentially seri-
ous, relatively common SLE manifestation
affecting the kidneys. Approximately half of
SLE patients are affected by LN [1b]. This con-
dition is often first discovered through urinalysis
(by noting proteinuria, erythrocyturia, leukocy-
turia, and/or cellular casts) and then requires
more thorough assessments to delineate the level
of glomerular inflammation and renal function,
including quantitative measurement of protein-
uria by 24 hour urine collection or urinary pro-
tein/creatinine ratio, and, in most cases, a renal
biopsy.

Renal biopsies can be utilized to deter-
mine prognosis and guide choice of treatment.
Renal biopsy also allows the categorization of
LN into specific classes. The World Health
Organization (WHO) first classified LN in 1974,
but these classifications were further extended
by the International Society of
Nephrology/Renal Pathological Society
(ISN/RPS) in 2003 [1b].

Furthermore, these classifications have
been modified or complemented through the
development of activity and chronicity indices,
which utilize systematic scoring to indicate the
level of both active inflammatory and potentially
reversible, as well as chronic irreversible LN
manifestations. These include, but are not limit-
ed to, scoring of the level of hypercellularity
(activity index) and glomerular sclerosis
(chronicity index) [1b].

Treatment

Therapies for SLE typically involve gluco-
corticoids (GCs) such as prednisone/pred-
nisolone as well as antimalarials such as hydroxy-
chloroquine (HCQ) and disease-modifying
antirheumatic drugs (DMARDs) such as
methotrexate (MTX), azathioprine (AZA),
cyclosporine A, and mofetyl-mycophenolic acid
(MMF). Important additional therapeutic modal-
ities include exercise, physical therapy, and reha-
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Table 1 ISN/RPS 2003 Classification of LN

Class | Minimal mesangial LN:

Normal glomeruli by light microscopy and mesangial immune deposits by immunofluorescence.

Class Il Mesangial proliferative LN:

Any degree of purely mesangial hypercellularity or mesangial matrix expansion by light microscopy, with mesangial immune deposits.
A few isolated subepithelial or subendothelial deposits by immunofluorescence or electron microscopy, but not by light microscopy.

Class lll Focal LN:

Active or inactive focal, segmental or global endo- or extracapillary glomerulonephritis involving < 50% of all glomeruli,
typically with focal subendothelial immune deposits, with or without mesangial alterations.

A Active lesions: focal proliferative LN.

A/C Active & chronic lesions: focal proliferative and sclerosing LN.

C Chronic inactive lesions with glomerular scars: focal sclerosing LN.

Class IV Diffuse LN:

Same criterion as general Class IIl, in addition to being divided into diffuse segmental (IV-S) LN when I 50% of involved glomeruli have
segmental lesions, and diffuse global (IV-G) LN when ' 50% of involved glomeruli have global lesions. Segmental: a glomerular lesion
that involves less than half of the glomerular tuft, including cases with diffuse wire loop deposits but with little or no glomerular proliferation.

Active lesions: diffuse segmental proliferative LN.
Active lesions: diffuse global proliferative LN.

Class V Membranous LN:

A/C)  Active & chronic lesions: diffuse segmental & sclerosing LN.

A/C)  Active & chronic lesions: diffuse global proliferative & sclerosing LN.
Chronic inactive lesions with scars: diffuse segmental sclerosing LN.
Chronic inactive lesions with scars: diffuse global screening LN.

Global or segmental subepithelial immune deposits or their morphologic sequelae by light microscopy and by immunofluorescence
or electron microscopy, with or without mesangial alterations. Class V LN may occur in combination with classes Il or IV a in which case

both will be diagnosed. Class V LN show advanced sclerosis.

Class VI Advanced sclerosis LN:

>90% of glomeruli globally sclerosed without residual activity.

bilitation [la, 1b, 2a]. Treatments may also include cytotoxic
drugs such as cyclophosphamide (CyX); and, finally, some bio-
logics are being used both off-label and, very recently, by labeled
indication in some countries.

Treatment of SLE generally includes the usage of non-
steroidal anti-inflammatory drugs (NSAIDs) a which are in fact
utilized by the majority (nearly 80%) of SLE patients a for fever,
arthritis, serositis, and headaches. In addition to treating non-
renal SLE, NSAIDs also affect renal symptoms as they target
prostaglandins, which produce inflammatory effects such as
swelling, erythema, vascular permeability alteration, and neu-
trophil chemotaxis [2a]. However, NSAIDs may also have nega-
tive effects on renal function and are not generally recommend-
ed for patients with LN.

SLE treatment often includes an induction phase to sup-
press inflammation and achieve remission as well as a mainte-
nance phase which aims to sustain the therapeutic effect. The
induction phase often involves high amounts of GCs which are
tapered to lower doses over time, and, when combined with
immunosuppressives or cytotoxic drugs (e.g. AZA or CyX),
may lower the risk of renal insufficiency and dialysis in the case
of LN patients. Recently, MMF has become an important
alternative in both the inductive and maintenance phase of LN
treatment [1b, 3]. Due to the fact that patients with focal pro-
liferative and diffuse proliferative LN (Class 111 and IV, respec-
tively) have a high risk of renal disease progression and renal
dysfunction, these types of LN should, if possible, always be
treated with immunosuppressives such as MMF or CyX [3].
This may also be true for some patients with membranous LN
(Class V).

Some studies suggest that MMF may offer advantages
over other immunosuppressives. This was shown in one of the
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largest clinical trials conducted on proliferative LN (ALMS),
which compared induction intravenous (IV) CyX (Cytoxan)
with oral MMF (CellCept) and revealed no difference in
terms of their efficacy [4]. Though the study was designed as a
superiority trial, one can argue it was a success due to the fact
that MME, although not superior, worked as well as CyX. In
addition, the safety profile of MMF is to be considered when
compared to CyX with GCs. Following DMARD treatment
with CyX, there are patients who fail to respond or even
relapse within a short time frame [5]. Progressive renal failure
was reported in up to 25 percent of patients within five years of
LN diagnosis, even after treatment with GCs and IV CyX [6].
The combination of these drugs can lead to high levels of mor-
bidity, particularly concerning premature ovarian failure and
acquisition of major infections. GCs alone, in addition to
making the patient more susceptible to infection, can lead to
obesity, diabetes, osteoporosis, and may also be linked to car-
diovascular complications [5]. Although MMF is an immuno-
suppressive agent with possible side effects, it is an important
alternative to CyX, especially in younger female patients
where it avoids the risk for ovarian failure. Dooley et al. com-
pared another immunosuppressive, AZA, with MMF and
showed that, for patients who responded to induction therapy,
MMF was superior in maintaining a renal response to treat-
ment and in preventing relapse (hazard ratio, 0.44; P = 0.003)
[7]. Also, the rate of withdrawal due to adverse events was sig-
nificantly higher with AZA than with MMF (39.2% vs. 25.2%,
P = 0.02). Another study conducted by Houssiau et al. with
the same treatments showed that renal flares occurred less fre-
quently in the MMF group, but the difference was not statis-
tically significant (25% AZA vs. 19% MMF) [8]. The number
of adverse events did not differ between the groups except for
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cytopenias, which were significantly higher in the AZA group
(P = 0.03). These results may lead one to consider MMF as
generally having a better safety profile than other immuno-
suppressive agents [3].

Biologics are potentially more effective and/or safer
therapies and have been studied with regard to their ability to
complement or possibly even replace immunosuppressives.
These include the anti-Tumor Necrosis Factor o (TNFa)
agent, infliximab; the T cell costimulation inhibitor, abata-
cept; as well as the B cell activating factor inhibitor, beli-
mumab a which holds a very special position as the first and,
so far, only biologic specifically approved by regulatory
authorities in the US and in most European countries for the
treatment of SLE. However, the subject of this review is the
monoclonal anti-CD20 antibody, rituximab (RTX;
Mabthera; Rituxan) [2c].

Rituximab

RTX has multiple immunologic effects that could benefit
patients with autoimmune diseases, including reduction of
autoantibodies, increase of apoptosis, and T-cell deactivation
[1b]. This drug was first created to target B-cell lymphoma in
the 90s, and, due to its effectiveness in treating this condition
a and later, in treating RA a it has become one of the most wide-
ly used biologic treatments [9, 10]. The double-blind REFLEX
trial demonstrated that RTX is efficacious for treating individu-
als with severe active RA who failed to respond to anti-TNFa
agents [11]. This drug is also the first new treatment approved
for ANCA-associated vasculitis since CyX several decades ago
[12]. After the US Food and Drug Administration (FDA) first

Table 2

approved RTX to treat B-cell lymphoma at the end of the last
century, it has also been used for treating not only RA or
ANCA-associated vasculitis but also several other autoimmune
diseases, such as chronic idiopathic thrombocytopenia, der-
matomyositis, type II mixed cryoglobulinemia, and Wegeneres
granulomatosis [13].

For SLE, RTX a being a chimeric monoclonal antibody
specific for human CD20, which is a non-glycosylated phos-
phoprotein expressed on the surface of most normal and malig-
nant B cells a may show promise, as it is generally thought that
pathogenic T cells activate B cells, which leads to autoantibody
production [14]. Thus far, the data showing a significant effect
of RTX in SLE treatment come from uncontrolled trials which
mostly involved patients receiving concurrent immunosuppres-
sive therapy with GCs and either CyX or MME In addition to
renal SLE, several open label studies in non-renal SLE have
shown encouraging data [14]. However, it remains unclear why
a despite almost immediate B-cell depletion following treat-
ment a it may take several months before patients improve clin-
ically [13].

In addition to the capability of synergizing with other
anticancer drugs for high-grade lymphoma treatment, RTX
has a relatively mild side-effect profile and is generally well-
tolerated [2c]. A few patients, however, have acquired danger-
ous infections when RTX was included in their treatment.
Progressive multifocal leukoencephelopathy has been docu-
mented in a few patients, which resulted in a warning from the
FDA. The risk of this often fatal complication is increased in
autoimmune disease patients and is linked with several

RTX structure, pharmacology/toxicology, and pharmacokinetics/dynamics

Description

RTX, a genetically engineered chimeric murine/human monoclonal antibody, targets the CD20 antigen found on B lymphocytes.

It is an IgG, kappa immunoglobulin with murine light- and heavy-chain variable region sequences and human constant region
sequences. The composition of the antibody has two heavy chains (451 amino acids) and two light chains (213 amino acids)
via cDNA analysis and has a molecular weight approximating to 145 kD. It has a binding affinity for the CD20 antigen

of approximately 8.0 nM.

Rituximab Murine variable a.CD20

L

Human  constant tlz/\ QSV

/

TS e Human lgGiFc

*Figure 1: Chimeric RTX structure. The binding areas from the original murine anti-CD20 (which consists of vari-
able regions of immunoglobulin heavy and light chains) are merged unto human IgG1 heavy-chain and human
kappa light-chain constant regions. The Fc portion from human IgG1 was selected for its ability to restore comple-
ment and activate antibody-dependent cellular cytotoxicity. *Figure 1: reproduced with permission, Smith MR [16]

Mechanism of action

Fab binds to the CD20 antigen on B-lymphocytes and Fc mediates B-cell lysis in vitro through stimulation of immune effector

functions. Possible mechanisms of cell lysis include complement-dependent cytotoxicity and antibody-dependent cellular
cytotoxicity. RTX can induce apoptosis in the DHL-4 human B-cell lymphoma line.

Normal tissue cross-reactivity Binding of RTX was observed on thymus lymphoid cells, the white pulp of the spleen, and large quantities of B-lymphocytes
in peripheral blood and lymph nodes. Little to no binding in examined non-lymphoid tissues was observed.

Kinetics/dynamics

When RTX is given in single doses of 10, 50, 100, 250 or 500 mg/m2 as an IV infusion for patients, serum levels and the half-life

of the antibody were proportional to the dose. In 9 patients given 375 mg/m2 as an IV infusion, four doses, the mean serum
half-life was 59.8 hours (range 11.1 to 104.6 hours) after the first infusion and 174 hours (range 26 to 442 hours)

after the fourth infusion. This variation of half-lives may reveal the variable tumor burden among patients and the changes
in CD20 positive B-cell populations with repeated administration.

*RITUXAN, Rituximab, Drugbank.ca [15].
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immunosuppressives, though whether RTX has a higher asso-
ciated risk remains unclear [2c].

Rituximab in renal lupus

Uncontrolled observations

In theory, RTX is a promising treatment for renal SLE, as
studies have suggested B cells are involved in LN pathogenesis
and B cell aggregates have been observed in renal biopsy spec-
imens from LN patients [17]. In addition, major biologic
effects are apparent in uncontrolled observations, as improve-
ments in anti-dsDNA and complement (C3) levels have been
noted [14].

Autoantibodies that are involved in SLE with renal
manifestation may indeed be affected by the RTX approach.
For example, J?nsd?ttir et al. used a Blymphoma courser of
treatment, consisting of 375 mg/m2 RTX weekly during a
total of four weeks, combined with IV CyX and IV methyl-
prednisolone (MP) for the first and last infusions, followed by
oral GCs tapered down to the lowest possible dose [18]. All
patients (n = 16) had severe and refractory LN, and at base-
line all patients had at least one BILAG A score or two BILAG
B scores for any organ system. SLEDAI-defined remission
(SLEDALI < 3) was obtained by more than half of all patients
(9/16) after a mean of three months. The same number of
patients had achieved remission, defined as the absence of any
BILAG A or B, by month six. During this time, all but three
had a 50% reduction in the SLEDAI score from baseline
(SLEDAI-50) where the mean (SD) decreased from 12.1 (2.2)
to 4.7 (1.1) and all but one had a BILAG response. The GC
doses at six months were significantly reduced (P = 0.01) [18].
Leandro et al. (n = 24) utilized two infusions of 1000 mg RTX
together with CyX and high-dose oral GCs in 18 patients or
two infusions of 500 mg RTX with the same concomitant
treatment in 6 patients and demonstrated not only major bio-
logic effects with significant reductions of anti-dsDNA (P <
0.002) and increases in complement (C3) levels (P < 0.0005),
but also a significant decrease in the global BILAG score (P <
0.00001) with an improvement in each of the eight BILAG
organ systems six months after RTX infusion [19].
Gunnarsson et al. provided more detail on seven of these
patients with severe CyX-resistant LN and found that after a
mean SLEDALI score of 15 at inclusion, the score significant-
ly decreased at month six to a mean of 3 (P = 0.0022) and
found that repeat renal biopsies confirmed the striking
improvements. All patients started with BILAG A for renal
involvement and all had improved at the six-month follow-up
[20]. More recently, J?nsd?ttir et al. demonstrated long-term
follow-up benefits. Here, 25 patients with refractory LN were
followed for a mean time period of 36 months (9-95 months),

with practically all patients on the Blymphoma courser
described earlier. Twenty-two patients had complete renal
response (CRR) or partial renal response (PRR) after a medi-
an of 12 months. After a median of 24 months, 16 patients
achieved CRR. Six flares occurred after a mean of 29 months.
Serology and complement levels were affected, showing sig-
nificant reductions of anti-dsDNA antibodies after six months
from a mean titre of 202 to 107 UIl/ml (P = 0.0009), and pro-
teinuria decreased significantly from baseline to 36 months
(from 3 to 0.1 g/day; P < 0.0002). Re-biopsies categorized
according to WHO class revealed a significant reduction in the
activity index at a mean of eight months (from 4.5 to 2.3; P =
0.001) with no changes in the chronicity index. They also
found that low baseline levels of immunoglobulin M (IgM) (r
=0.53;95% CI1 0.14, 0.84; P = 0.04) as well as longer B-cell
repopulation time (mean 10 vs. 6 months; P = 0.03) were
associated with achieving clinical remission (BILAG D) with-
in the first year of treatment [21].

A systematic review conducted by Ramos-Casals et al.
analyzed SLE studies published from 2002-2007. This review
revealed that, among 188 severe, refractory SLE patients, 171
showed a therapeutic response to RTX. Of those with LN, a
therapeutic response was seen in 91% (94/103) of patients.
This clinical response was difficult to define due to a hetero-
geneity of definitions in the literature, but in the systematic
review it was defined by the majority of studies as Bthe disap-
pearance of the symptoms motivating the use of biologic ther-
apy or significant improvement in one or more of the systemic
SLE manifestationsr [14]. Considering safety, 44 patients had
adverse events a most frequently comprised of mild infections
(19%).

Controlled studies

The only controlled trial involving RTX and LN thus
far, LUNAR (The LUpus Nephritis Assessment with
Rituximab study), was a 1:1 randomized, double-blind,
placebo-controlled phase III study to evaluate the efficacy
and safety of RTX in patients with proliferative LN concur-
rently treated with MMF and GCs [17]. A RTX dose of 1000
mg or placebo was given on days 1, 15, 168, and 182.
Treatment with MMF began with 1.5 g/day divided into three
doses and was increased to 3 g/day at week 4, which was con-
tinued through at least week 52. IV MP 1000 mg was given 30-
60 minutes prior to RTX on the first study day, and again
within three days. To prevent infusion reactions, IV MP 100
mg was administered in the same way on days 15, 168, and
182. Oral GCs 0.75 mg/kg/day (60 mg max) were given until
day 16 and reduced to B 10 mg/day by week 16. The primary
end point was renal response at week 52: namely, CRR, PRR,
or no response (NR).

Table 3 LUNAR criterion for renal response [17]
Response Criterion
CRR 1) Normal serum creatinine (if abnormal at baseline), or serum creatinine level of B 115% of baseline (if normal at baseline)
2) Inactive urinary sediment (< 5 red blood cells [RBCs]/high power field [HPF] & absence of RBC casts)
3) Urine protein:creatinine (UPC) ratio < 0.5
PRR 1) Serum creatinine level of B 115% of baseline
2) RBCs/HPF B 50% above baseline & absence of RBC casts
3) At least a 50% decrease in UPC ratio to < 1.0 (if baseline ratio was B 3.0) or to B 3.0 (if baseline ratio was > 3.0)
NR 1) Criteria for CRR or PRR were not met
2) Early termination from the study or inability to assess the end point due to missing data
3) New immunosuppressive was initiated before week 52
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Table 4 Systematic review of rituximab for off-label
refractory SLE patients

Non-renal Number

organ of responders/ % of response

involvement total patients

Cardiopulmonary 12/12 100

Hematological 50/53 94

Articular 92/101 91

Central nervous system 26/29 89

Mucocutaneous 79/88 89

*Table 4: reproduced with permission, Ramos-Casals et al. [14]

There was no significant difference between the number
of patients with active proliferative LN who achieved an over-
all renal response (CRR + PRR) with RTX compared to
placebo (n = 144; 56.9% vs. 45.8%; P = 0.18) [17]. There
were also no significant differences in CRR, PRR, or NR
(26.4% vs. 30.6%; 30.6% vs. 15.3%; 43.1% vs. 54.2%, respec-
tively; P = 0.55). However, results did confirm significant
reductions in anti-dsDNA levels and increases in C3/C4, as
was demonstrated in uncontrolled studies. In addition, a sub-
group analysis based on ethnicity of the patients did reveal
that there was a numerically higher overall response in black
patients compared to other patients (n = 40; 70% vs. 45%; P
= 0.20). They constituted approximately 30% of the total
study population, whereas in the rest of the population
(Hispanic, ~38% [55.1% vs. 47.8%]; white, ~32% [52.6% vs.
50.0%]), the study showed no meaningful numerical differ-
ences between RTX and placebo.

Rituximab in non-renal lupus

Uncontrolled observations

As mentioned earlier, the systematic review conducted by
Ramos-Casals et al. revealed that for refractory patients treated
with RTX off-label, 91% (171/188) showed improvement in one
or more systemic manifestation [14]. Over half of these patients,
however, had LN. The non-renal manifestations in this study are
shown in Table 4.

Uncontrolled observations suggest that patients with
hematological lupus benefit quite dramatically from treatment
with RTX [14], which may be due to specific autoantibodies
involved (i.e. antierythrocyte and antiplatelet antibodies) [9],
but clearly, several other non-renal manifestations in patients
refractory to first-line therapy have also improved from the treat-
ment, not all of which are known to be associated with specific
autoantibodies.

Controlled studies

The EXPLORatory Phase II/IIl SLE Evaluation of
Rituximab (EXPLORER) was the first controlled trial of RTX

conducted in SLE. It was a 2:1 randomized, double-blind,
placebo-controlled phase I1/111 trial with the objective of evalu-
ating the efficacy and safety of RTX in patients with moderate to
severe non-renal SLE manifestations receiving background
immunosuppressives (AZA, MTX, or MMF) [22]. The doses
and treatment periods of RTX were the same as those used in
LUNAR. The oral GCs given ranged from 0.5-1.0 mg/kg based
on the BILAG score and steroid dose taken upon entry. On day
16, GCs were reduced with a goal of reaching a dosage of B 10
mg/day over 10 weeks and B 5 mg/day by week 52. Patients used
the following immunosuppressive dosages, where applicable (as
based on their background therapy prior): AZA 100-250 mg/day,
MMF 1-4 g/day, and MMF 7.5-27.5 mg/week. Each infusion
was preceded by IV acetaminophen, diphenhydramine, and MP
100 mg.

The EXPLORER results revealed that RTX vs. placebo in
terms of overall clinical response (complete + partial clinical
response; Table 5) was neither efficacious nor even numerically
different for several moderate to severe non-renal manifestations
of SLE (n=257;29.6% vs. 28.4%; P = 0.97) a which were most-
ly comprised of mucocutaneous, musculoskeletal, and general-
ized lupus [22].

Interestingly, a substudy of the ethnicities of the study
population (white ~56%; black ~25%; Hispanic ~12%;
Asian/Pacific Islander ~5%; and other ~2%) did reveal a signif-
icant overall clinical response for black and Hispanic patients (n
X 95; 33.8% vs. 15.7%; P = 0.0408), who accounted for more
than one third of the study population. This may generate the
hypothesis that the pathogenesis of lupus in these patients is
more based on the involvement of B cells than in other patients.
An ad hoc analysis of the subgroup of RTX patients treated with
MTX found that mean BILAG scores had improved at week 52
compared to the placebo group (n = 98; ~5 vs. ~9; P = 0.007)
[22]. Results did confirm, as also shown in LUNAR, significant
reductions in anti-dsDNA levels and increases in C3/C4 follow-
ing RTX treatment. Although this is of interest, there is no
proven connection between anti-dsDNA antibodies and non-
renal SLE [9].

Discussion

Why do uncontrolled and controlled observations differ?

i. Rituximab and renal lupus

The reasons why the results of the LUNAR controlled
trial differed from uncontrolled observations may be complex.
One possible explanation that must be acknowledged is that
RTX lacks efficacy in LN. However, it is also possible that the
concomitant treatments utilized in LUNAR were not the most
ideal in combination with RTX. Perhaps the length of the study
was not appropriate.

We note that LUNAR utilized MMF instead of IV CyX,
as was, for example, utilized in the Jonsdottir et al. observa-

Table 5 EXPLORER criterion for clinical response [22]
Response Criterion
Complete 1) BILAG C score or better in all organs after 24 weeks without a severe flare and no moderate or severe flare after this point up till week 52
Partial 1) «BILAG C scores or better at week 24 and maintaining this response without a new BILAG A or B score for 16 consecutive weeks...»
2) «Achieving no more than 1 organ with a BILAG B score at week 24 without achieving 1 new BILAG A or B score to week 52...»
3) «Achieving a maximum of 2 BILAG B scores at week 24 without developing BILAG A or B scores in new domains until week 52
if the baseline BILAG score for the patient was 1 A score plus 2 B scores, 2 A scores, or 4 B scores...»
None 1) Failure to meet the major or a partial clinical response criterion
2) Early termination
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tional study which found higher renal responses with RTX [18,
21]. It is thus possible that MMF may not have the same syn-
ergistic effect with RTX as CyX has. The systematic review by
Ramos-Casals et al. also found that a higher therapeutic
response was observed in those patients who received concomi-
tant IV CyX (n= 97) than in patients who did not (n=91; 98%
vs. 82%; P <0.001) [14]. While the use of CyX instead of MMF
may have changed the results of LUNAR or EXPLORER, one
small study compared RTX + CyX vs. RTX alone as an induc-
tion therapy for LN patients over 48 weeks. The study suggest-
ed that RTX is effective and that no additional effectiveness
was found with the addition of CyX [23]. This is important to
keep in mind, considering the toxicity of CyX and the risk for
generating premature ovarian failure (with the vast majority of
SLE patients being female and typically of child-bearing age)
[2d]. A recent uncontrolled trial conducted by Pepper et al.
suggested remarkable efficacy in treating newly diagnosed LN
with the combination of MMF + RTX with only minimal
exposure to GCs. This finding, which was inspired by the suc-
cesses of GC-free treatments in the transplant arena, suggests
the possibility of a substantial reduction a or even complete
removal a of GCs [5]. In summary, it remains unclear whether
to use RTX as a stand-alone therapy, with or without GCs,
and/or in combination with MMF or CyX, as this must be fur-
ther evaluated.

For renal disease, clinical experience shows that long-
term follow-up is required in order to truly differentiate the
effects of different treatments [21]. With this argument in
mind, LUNARes design may not have taken into account the
patients who might proceed from a PRR to a CRR over a
longer period of time. LUNAR, with its selectively short dura-
tion (primary end point evaluation at week 52), may have thus
been designed in such a way that the potential of RTX was not
revealed a as the treatment did bring forth significant improve-
ments in anti-dsDNA and complement (C3 & C4) levels.
Finally, most uncontrolled observations studied RTX in cases
refractory to CyX or MME whereas the cases in LUNAR were
not refractory. It may be possible that RTX has notable effica-
cy for treating refractory LN patients, as was seen in the sys-
tematic review [14].

ii. Rituximab and non-renal lupus

The EXPLORER trial was designed in a similar fashion
to the LUNAR trial, namely with the primary end point being
the clinical response at week 52. Thus the aforementioned
argument also applies here, that the time of evaluation for the
primary end point may not have been appropriate.
Nonetheless, it should be acknowledged that RTX is not so
effective for mucocutaneous or musculoskeletal lupus, and
where generalized non-renal symptoms dominate a as has
been revealed in this controlled trial. There is, however, one
non-renal manifestation of SLE that appears promising to
treat with RTX. Uncontrolled observations suggest that RTX
is particularly effective for patients with hematological lupus
[14]. Unfortunately, patients with this manifestation were
only a minority of patients enrolled in the EXPLORER study
(with no specific number of patients in each category men-
tioned). Therefore a if further controlled studies are to be
conducted on non-renal SLE with RTX a it would be best to
do a study on this population, based on uncontrolled success-
es. However, the ability to conduct such an investigation
would require a very large multicenter operation to generate
enough patients, as hematological SLE is a rare disease to
begin with.
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iii. Rituximab treatment course

It is interesting to note that neither the EXPLORER nor
the LUNAR trial used a Blymphoma courser of treatment (4 x
375 mg/m?2 body surface area RTX weekly) as was done success-
fully by Jonsdottir et al. [18, 21]. Instead, these two controlled
trials used a course equivalent for treating RA (2 x 1000 mg RTX
separated by two weeks). Ramos-Casals et al. compared these
two treatment regimens (n = 73 vs. n = 42) a which are the two
most frequently used RTX regimens a and found that SLE
patients treated with the Blymphoma courser had a significantly
higher rate of therapeutic response than patients with the BRA
courser (94% vs. 83%; P < 0.001) [14]. Controlled trials involv-
ing RTX in the future should therefore consider utilizing the
Blymphoma courser of treatment, and in this case it would also
be interesting to observe if concomitant CyX can be replaced
with MME

Planned Trials

There are a handful of upcoming controlled trials that fur-
ther aim to test RTX efficacy in treating SLE. The randomized
trial, RITUXILUP (a trial of RITUXImab and MMF without
oral steroids for the treatment of LUPus nephritis), hypothesizes
that the addition of RTX to MMF without oral GCs is equiva-
lent to conventional therapy with MMF plus GCs in treating LN
patients.

While RITUXILUP will attempt to answer if oral GCs
are truly necessary in treatment of SLE, the open-label ran-
domized multicenter trial, RING (RItuximab for lupus
Nephritis with remission as a Goal), will seek to understand
why LUNAR failed to demonstrate effectiveness of treatment
with RTX combined with MMF. The aim of RING is to test
whether RTX can achieve CRR in LN patients who have per-
sistent proteinuria (>1 g/day) despite at least six months of
conventional therapy. The major difference between LUNAR
and RING is that the latter will include only cases refractory
to DMARDs. While RITUXILUP will have an arm without
oral GCs, in RING oral GCs are included in both arms. Thus,
it will be interesting to compare the future results of these new
trials.

As concomitant treatment, RING will use AZA 2
mg/kg/day or MMF 2 g/day as well as ACEI/ARB.
Antimalarials are advised and other blood pressure-lowering
drugs will be given where applicable. The dosage of oral GCs
will be B 10 mg/day except for when treating non-renal flares.
For RITUXILUP, all patients will rececive MMF starting on
day one with 500 mg twice daily and titrated up weekly (max
1.5 g twice daily), in addition to HCQ. The placebo arm will
receive oral GCs starting with 0.5 mg/kg (max 60 mg/day).
For the RTX arm, RITUXILUP and RING will feature the
BRA courser (RING: 1000 mg RTX at w0, w2, w24, w26,
w48, w50, w72 and w74; RITUXILUP: 1000 mg RTX plus
500 mg IV MP at day 0 & day 14). While the primary outcome
of RITUXILUP will again be at week 52, for RING it will be
at week 104. Consequently, one may be able to determine if
there is a difference in evaluating short- or long-term
responses.

A third upcoming controlled trial with anti-CD20
therapy which is directed at non-renal SLE is known as the
Trial of Rituximab in REfractory Extra-Renal SLE
(TREES). This double-blind randomized study hypothesizes
that anti-CD20 is superior to placebo in the management of
active refractory SLE, with a primary end point evaluation at
week 52. This trial may utilize the Blymphoma courser for
RTX infusions, which includes 375 mg/m2 plus 100 mg MP
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Diagnosis: LN

1st line of treatment:

Role for RTX
RTX as first treatment:
not currently supported by evidence
but being tested in the
RITUXILUP trial
(steroid free)

Three choices:
1. EuroLupus
2. CyX (NIH)
3. MMF

2nd line of treatment:

\\\\ R RTX

2nd as administered

(If the 1st line of treatment fails) conventional in uncontrolled studies
agent E )
Trial:
RING
RTX
3rd line of treatment: as
(If the 2nd line of treatment fails) rescue
therapy
Strongest i Only applies i Weakest
evidence V to trial-participating sites Y evidence

Figure 2: Framework of considering RTX treatment

on days 0, 7, 14, and 21. Consequently, this trial may help to
determine whether this course is more effective when com-
pared to the BRA courser used in RING and RITUXILUP.
Retreatment with the same regimen will occur at weeks 24
through 28, with no increase in oral GCs. Doses of oral GCs
may begin no higher than 30 mg daily for a maximum of four
weeks and a GC tapering regime will begin at the end of week
four (~25% dose, rounded to the nearest 2.5 mg reduc-
tion/week). The tapering will reduce the amount back to the
patientes usual pre-flare dose within eight weeks. The con-
trol arm will receive placebo plus 100 mg MP on the same
days as the treatment arm. All patients will receive 1 g parac-
etamol and 10 mg chlorpheniramine immediately prior to
infusion.

Finally, it is worth mentioning that members of the
Systemic Lupus International Collaborating Clinics (SLICC)
group have initiated the International Registry for Biologics in
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