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MembpaHo3Hasa HecpbponaTus

Electron-dense
deposits

on the subepithellal
aspect of a thickened
GBM

5-10 cnyyaeB/mnH/r B EBpone, = 12 cny4yaeB /mnH/ roa B CLUA



HedpoTnyeckmm cuHapom y B3pOCrbIX

MpuunHbl HC (y CnoHTaHHbIe Mon/Bo3pact
o pemuccum
MuHumanbHble 15%
N3ImeHeHusn
®crc 25-30% 1.5-3.0% M
MIH 15-40% 30% M/cTtapuwe 50 net
MKIH 10% 5-6% M/monoxe 30 net
Amunongos 10%

OwnabeTnueckasn 10%
HedponaTua

PacnpoctpaHeHHocTb UHC - 30-50 /mnH/ron



MemOpaHo3Has HedpomaTus

I [leppuunas/mauonarudeckas (70 - 80%0)

F Bropuunas (20-30%0)

- UMMYHHbI€ Hapyuienusa npu CKB, PA,
ncopuase, C-m Illerpena, Tupeongure,
CapKOU103€

- 3JI0Ka4Y€eCTBEHHbIC HOBOOOPA30BaAHUS : TTOYKA,
JICTKHUE, JICUKO3bI, TOJICTAsA KUIIIKA

- uHexkuu: renatut B, pexe — renartut C

- JeKapcTBa: neHuniaMug, 301010, HIIBC,

KarTOIPHII
- ApyIrve NPpUYHHBI : JHA0ET , CCpIOBUIHOKICTOUYHAS aHEMMS



EcTtectBeHHOe TeyeHue MI'H

Pemuccus cnoHtaHHas - 5-33%
B TeyeHue 5 ner

CtabunbHasa npotenHypma n pyHkuma - 33%
NMporpeccupoBaHue o XIH - 33%

Peungus B ATI1 - 10%

TXMH y 14% 6onbHbLIX K 5 rogam 6onesHu,
y 35 % - k10 rogam
y 41 % - 15 ropgam




IHoueunass BbiKHBaeMocTh npu MI'H

IIPH €CTECTBCHHOM TCUCHUMN
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Fig. 1. Probability of renal survival from a pooled analysis of all 32
studies (reproduced with permission from the National Kidney Founda-
tion) [20].
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Fig. 4. Probability of surviving without developing end-stage renal
disease according to baseline proteinuria: group A, 24 patients, 0-3.4
/24 hr; group B, 73 patients, 3.5-10 g/24 hr; and group C, 43 patients,
10 or more g/24 hr (P < 0.0001). A vs. B (NS), A vs. C (P < 0.001), and
B vs. C (P < 0.0001).

Donadio J.V. et al 1988, 2002



Anroputm Tepanun MIrH (KDIGO 2012)
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Phospholipase A2 Receptor

FNII

e 185-kD rmukonpoTenH Ha HopMarsibHbIX nogoumTax
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* Found in immune deposits of patients with idiopathic MN g CILDS/1-9
* PLAZ2R and IgG4 co-localize on biopsy specimens from pts Fi
with idiopathic MN in a typical granular pattern i)
Pt o - g T . Extracellular space L]
. 70-80% of patients with idiopathic, but not secondary, m\,,{&mmkulx{,lw,{ ?:g;; AR
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+ anti-PLAZR
antibodies

Merge

Beck et al., NEJM, July 2, 2009
Rees & Kain, Nature Reviews Nephrology 5, 617-618 (November 2009)



[TaToreHe3 nepBn4HON MemMbpaHO3HON HedponaTun
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* Anti-PLA R against PLA R CysR domain @ PLA R CysR domain A PLA_R FNIl domain
Ao Anti-PLA R against PLA R CTLD1 domain [ PLA R CTLD dormains {1-8)

* Anti-PLA R against PLA R CTLD7 domain E) PLA R transmembrane and intracellular domains

P. Ruggenenti, F.C. Fervenza, G. Remuzzi. Nat Rev.Nephrol 2017; 13:563-579 <



YpoBeHb aHtTuTen K PLA2R npu MMIH

KoppenupyeT ¢ akTUBHOCTbIO 60ne3Hu

AntiPLA2R and proteinuria

35000+
s o
£ 30000 .
-
o o
250004 oo
) ] *
5 2 o
;-é 20000+ " .0' T
g
S 150004 R
[+ 4 o
< oo a
j 10000+ a .r ] a = -
& .0 - ]
- *
= 502(2:0. . . - . r= % ',;51
. S p<
o4md o —— ; )
0 5 10 15 20 25

Proteinuria (g/day)

BbiCcOkMi ypoBEHb aHTUTES —MNPEeanNKTOpP
HebnaronpusTHOro ncxoga

HW3kuin ypoBeHb aHTUTEN — NPEaUNKTOP
pemMmccnn

Hofstra J M et al. CJASN 2011;6:1286-1291
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Resolution of proteinuria (with treatment) lags behind
disappearance of antibody by weeks/months.
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MueHN MOHOKNOHAAbHbIX aHTUTET HA MOBEPXHOCTU
B-K1€TOK M aHTUTENI0-CEKPETUPYIOLLNX KTETOK.

Activated
B cell

Mature
B cell

Immature

Pre-B cell 8 cell

cD20

Pro-B cell

Antibody-secreting
cell {including
plasmablasts, plasma
cells and long-lived
memaory cells)

BAFF-R—%, = 4

BCMa  B-BLyS Anti-PLA R

or TACI x
*—AmHHSDM

Targets for anti-BLyS
antibodies (e.g. belimumab)
L J
Targets for anti-CD20 monoclonal antibodies
[e.g. rituximab or ofatumumah)

P. Ruggenenti, F.C. Fervenza, G. Remuzzi. Nat Rev.Nephrol 2017; 13:563-579

Targets for anti-CO 38
antibodies

(e.q. daratumumab

or isatuximab) and
protease inhibitors
(0.9, bortezomib)



Putykcumab ( Rtx)

UXuMepnyeckme MOHOK/IOHaIbHbIe aHTUTeNa I1gG1,
asses(QVENesalhocarkboossasss  MHrMOUPYlowe CD20-meaMMpPOBaHHY1O

' 1) I npoandepauymio 1 gucbdepeHuymaymio B-
SN0 mmdoumTos

Extracellular

OMouwHasa cneymdumyeckasa aHTU-B-KnetoyHas
y TepanuAa

dMoxeT 3aMeHnTb 601ee TOKCHMYHbIe npenapaThbl
O O6bnagaet xopownm npodpunsiem 6e€30nacHOCTH
UJ/IMueHsnpoBaH gna nevyenua HXJ1, PA

UdB 2011r. nMueH3upoBaH gna nedyeHna AHLA-
Backyautos B CLUA

B 2013r. amMuyeH3npoBaH ana nevyeHua AHLA-
BacKyamTtoB B Poccuu



KoHdpurypaumsa CD-20 — aHTureHa B-anmmopoumTa

Rituximab
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KonnyecTso LUUPKYAMpPYIOLWKMX B KNETOK U NpOTEUHYpUA
NPW pasHbIX pexnmax npumeHeHua Rix

Ritwamab
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Cravedi P. Remuzzi G. Ruggenenti . Rituximab in Primary Membranous Nephropathy: First-Line Therapy, Why Not?
Nephron Clin Pract 2014;128:261-269




Pe3ynbraTtbl Tepanuu putykcumadbom MIMH

nokasaTte/b Remuzzi G. | Ruggenenti P. | Fervenza P.S. |FervenzaP.S.
et al., et Cattran D., Cattran D.

2002 al.,2012,2015 | 2011 2014

KONN4YecTBo 8 100 15 20
M/ X 72/ 28 13/ 2 17/ 3
Rtx, mr/m2/Hep

375 N 4Hep, 1000 N2 375 N4
Onnt Habnatoa, mec 31 12 24
Cyr Y r/cyr 8,4 9.1 (5.8;12.8) 13+5.7 11.9+£4.9
Pemuccumn % 62 65 53 80
Peunpgus % 25
Mporpeccup % 4 15 4



Rituximab in Primary Membranous Nephropathy
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Fig. 1. Kaplan-Meier curves for the percentages of subjects with
primary MN achieving complete remission, partial remission, or
both in 100 patients treated with rituximab [26], and in two co-
horts of patients given combination treatment with methylpred-
nisolone and cyclophosphamide, and in the corresponding cohort
of controls given supportive therapy alone [7, 8].

Fig. 2. Kaplan-Meier curves for the percentages of subjects with
primary MN achieving >20% reduction of eGFR from study
enrolment in 100 patients treated with rituximab [26], in the
prednisolone + chlorambucil, and in the support therapy cohort
[16].

Cravedi P. Remuzzi G. Ruggenenti . Rituximab in Primary Membranous Nephropathy: First-Line Therapy, Why Not?

Nephron Clin Pract 2014;128:261-269



UccnepgosaHune GEMRITUX:
6- mec - HecbponpoTekuna+Rtx 375 mr/m2(1 u 8 AHK) B cpaBHEHUN C HEPONPOTEKLUMEN TOMNBKO

A 50
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Karine Dahan et al, on behalf of the GEMRITUX Study Group. J

Am Soc Nephrol 28: 348-358, 2017




UccnepnosaHne GEMRITUX:
6- Mmec - HepponpoTeKuma+Rtx 375 mr/m?(1 n 8 4HWU) B CpaBHEHUN C
M30/IMPOBAHHON HEPPOMPOTEKLIMEMN

[MpoueHT 6onbHbIX,

80% cHu>KeHne aHTU-PLA2R K 3 mec Tepanuu [OCTUrLLIMX pemmuccim K 17 Mec.
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P. Ruggenenti, F.C. Fervenza, G. Remuzzi. Nat Rev.Nephrol 2017; 13:563-579 .



UccneposaHne MENTOR

130 60onbHbIX ¢ mopdonormyecku sepudunumposaHHon MMM, c
ypoBHeM npoTenHypuun bonee 5 r/c. u CKP He HUKe 40 ma/MUH.,
nony4yaswmnx MANP/BPA no KpaiHe mepe 3 mec. U He CHU3UBLUUX

NpoTenHyputo Ha = 50%.

PasaeneHbl Ha gBe rpynnbi:

65 60nbHbIX, KOTOPbIM BBOAUACA Rtx B BUAe 2 nHdy3mn no 1000 mg ¢
nHTepsasiom 14 aHen ( c NOBTOPHbIM BBeAeHUEM Yepe3 6 mec. npu
4aCTUYHOM OTBETE).

65 60bHbIX, KOTOPbIM Ha3HAYaANCA LUKNOCNOPUH (HayanbHasa 0033
3,5 mr/kr/c) (CO 125-175 Hr/mn) Ha cpoK 6 mec, ecnm pa3BmBaiacb
nosiHaA pemuccusa, nam 12 mec., ecim K 6 mec bbiaa YacTYHas

pemmccuna (CHUKeHMe NPoTeENHYPUN Ha = 25%).

AdnumenbHocmb HabawoeHusa 24 mec.

[pY CHUXKEHUN NPOTEUHYPUN K 6 Mec. meHee Yem Ha 25% B obeunx
rpynnax KOHCTaTUPOBaAOChb oTcyTcTBUE 3dbdeKTa Tepanum

llepeuvyHaa KOHeYHAA MOYKA — NOAHAA UnU Yacmu4yHaA pemuccus K

24 mec. HabawoeHus.
Fervenza F.C. et al. New Engl ) Med 2019, Jul 4, 381 (1) 36-48



UccneposaHne MENTOR

lMepeu4yHasa KOHEYHAA MOYKA — CYMMAPHOE YUC/O MOJHbIX Unu
YacmuyYHbix pemucculi K 24 mec. HabarwoeHus.

N3 obuwero yncna 130 naumeHToB, NpoWeaLnx paHa0MU3aLUIO,
K 12 mec. docmuzHymel nosHbie uau 4YacmuyHsle pemuccuu

B rpynne Rtx y 39 n3 65 60abHbix — 60%

B rpynne UMA y 34 n3 65 6onbHbiX - 52%,

T.e. UnA He yctynaet Rtx, P=0.004.

K 24 mec. nosHble uau Yyacmu4yHsie pemuccuu

B rpynne Rtx y 39 n3 65 60abHbix — 60%

B rpynne UuA y 13 n3 65 6onbHbIx - 20%, (P<0.001)

CHu»KeHune ypoBHA aHTU-PLA2R-aHTUTEN bbino 6osee bbicTpbim, a
TaKKe 6onee 3HaYnTeNbHbIM U MPOAO/IKUTENbHBIM B rpynne Rtx.

Cepbe3Hble HeXkenaTesibHble ABNeHMA Habatogannco
vy 17% B rpynne Rtx u 32 % 8 rpynne LUnA (P=0.06).

Fervenza F.C. et al. New Engl ) Med 2019, Jul 4, 381 (1) 36-48



KnnHuKo-gemorpadpmyecKkas xapaktepuctmuka 60abHbIX C nepBUYHON MeMBpPaHO3HOM

HedponaTnen, neyeHHbix RTX

— o

My>K/>KeHLy 34/11

Bo3spacr 5610 n
KpeaTHUH CbIBOPOTKU KPOBU 120+46 mkmonb/n
CyTouyHaa npoTenHypua 9,3+7,6r

O6wun 6enoK CbiIBOPOTKUN KPOBU 52,5+7,9r/n
AnbbyMUH CbIBOPOTKU KPOBMU 26,6%5,7r/n
AnntenbHOCTb HePppPOTUUECKOro 14,5+10,8 mec.
CMHApPOMA

OnutenbHOCTb HabaoaeHusn 25114,4 mec.

Yucao 60abHbIX € noBbil aHTU-PLA2R 23 13 29 60NbHbIX

Rtx BBoaunca no 375 mr/m? x 4 ¢ nutepeanom 7 aHen unm no 1000 mr x1 p B 2 Heaenwu




Pesynkrathbl nevyeHus

NunHamumka npotenHypumn (N = 45)
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[MonH + yacT. Pemuccum 66%

CHMXXeHMe NPOTEUHYPUN He
paHee 6 mec. OT Ha4yana
Tepanum

be3 adpd — 33 % (15 6-x)
Y 8 passunacb TXINH
Y 2 — peunams HC

28 28 28 28

ncxoagHoas 6 mec 12 mec 24 mec

NPOTENHYpPUA




3AKITIOHEHME

AHTH-B-KJIeTOYHAA Tepanus NepBUYHON MeMOPaHO3HON HedpomaTu
RtX Hame/JieHa HA OCHOBHOM MATOreHETUYECKUI MEeXaHU3M 3TOI0
3a00J1eBaHuA — noAaBJeHue npoaykuuu PLAZR- anTuTe, 4To
o0ecreunBaeT CeJIEKTUBHYI0O HMMYHOCYIIPECCHIO.

RtX He ycTynaer 1o 3ppeKTUBHOCTH TPAAULMOHHOM
KOMOMHUPOBaHHOU Tepanuu KC 1 mMTOCTATHKAMH, CYyIIECTBEHHO
IPEBOCXOA €€ M0 0e30MACHOCTH NPUMEHEHHUS, U MPEBOCXOAUT IPPeKT
UHUTHOUTOPOB KAJbIUHEHPUHA.

/Aunarnocruka nepsuuynon MI'H, kak 1 MOHUTOPHMHT €€ TeUeHUHA
TpedyeT 00513aTe/IbHOI0 KOHTPOJIsA YpoBHA aHnTHTEa K PLAZR.

IIpu Tepanuu RtX 3¢ dekr Jedyenns B Buae CHUKEHUS NMPOTEMHYPUHU He
cJIeayeT O:KMAATH paHee 6 mec. PazBurne peMmuccuu BO3MOKHO K 24 Mec.
[HOCJIC Tepanuu.



