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MeauumHckuu ueHTp Konymbuuckoro yHusepcuteta (CLLA)
/3 nauueHTa

* [lpoBeaeH aHanM3 KapT Bcex NauneHToB ¢ C3-rnomepynonaTtmen c
1997 rno 2015 .

* Hedpobuontatbl naumeHToB Ao 2010 roaa 6bIAM NepecmoTPEHbI U
66110 NPU3HAHO, YTO OHU COOTBETCTBYIOT Npodunio C3
rmomepynonaTtnum Ha oCHoBe KoHceHcyca 2013 r

* [MonHaa pemuncecuna - ctabunbHaa nam yayyweHHaa pCRKP co
CHUXeHnem npoTtenHypumn ao <0,5 r/r KpeaTUHUHA)

* YacTnyHaa pemuccusa (ctabmnbHaa nnm ynydweHHaa pCRP co
CHUXeHuem npoTenHypum Ha 50% no 0,5-3,5 r/r KpeaTUHUHA)

* CpegHu¥ nepuop HabaoaeHmna 32 mecaua

Rupali S. Avasare, Pietro A. Canetta, Andrew S. Bomback, Maddalena Marasa, Yasar Caliskan, Yasemin Ozluk, Yifu Li, Ali G.
Gharavi and Gerald B. Appel. Mycophenolate Mofetil in Combination with Steroids for Treatment of C3 Glomerulopathy:
A Case Series. Multicenter Study. Clin J Am Soc Nephrol. 2018 Mar 7;13(3):406-413.
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Gharavi and Gerald B. Appel. Mycophenolate Mofetil in Combination with Steroids for Treatment of C3 Glomerulopathy:
A Case Series. Multicenter Study. Clin ] Am Soc Nephrol. 2018 Mar 7;13(3):406-413.



F'pynna MM@ + KC - 30 naumeHTOB

CpenHuun Bo3pact — 25 net

CpeaHuint yposeHb npotenHypumn 3200 r\r KpeaTUHUHA

MM® 1000 mr x 2 pa3a B AeHb B cpegHem 24 mecAua

28 + KC, 25 + nAll®, nunn bPA

20 oTBETUIM Ha Tepanuto (YaCcTUYHaA, AN MONHAA PEMUCCUA)

14 — C3- HedpUuTHYecknin paktop, unn AT K daKkTopy H

22 — NONHO3K30MHOEe CeKBeHUpPOBaHUe

Y 12 BbiaBNeHO 18 BepOATHO NaTOreHHbIX reHeTUYeCKMX BapuaHTOB

Hu oauH 13 3TUX BapnaHTOB paHee He bbl/1 U3BECTEH, KaK NAaTOreHHbIN
12 3TUX BapUaHTOB Obl/IN Y OTBETUBLUMX Ha TEPANUIO U 6 Y PE3UCTEHTHbIX

RupaliS. Avasare, Pietro A. Canetta, Andrew S. Bomback, Maddalena Marasa, Yasar Caliskan, Yasemin Ozluk, Yifu Li, Ali G.
Gharavi and Gerald B. Appel. Mycophenolate Mofetil in Combination with Steroids for Treatment of C3 Glomerulopathy:
A Case Series. Multicenter Study. ClinJ Am Soc Nephrol. 2018 Mar 7;13(3):406-413.



* «In our analysis, no clinical, histologic, or genetic variable was
associated with response to therapy»

* B Hawem aHanu3e He bblJI0 OTMEeYEeHO CBA3MU mexagy otBetom Ha
Tepanmio n KaIMHM4eCkMmun, TMCToZ1Iornt4eCKMMnN UM reHeTUu4HeCKnMu

BapuaHTamMMm.

Rupali S. Avasare, Pietro A. Canetta, Andrew S. Bomback, Maddalena
Marasa, Yasar Caliskan, Yasemin Ozluk, Yifu Li, Ali G. Gharavi and Gerald
B. Appel. Mycophenolate Mofetil in Combination with Steroids for
Treatment of C3 Glomerulopathy:

A Case Series. Multicenter Study. Clin J Am Soc Nephrol. 2018 Mar
7;13(3):406-413.



PeTpocnektusHoe, mynbTULlIeHTpoBOe, obcepeaumoHHOe
uccnepnosaHue. 35 He@ponoruyeckux otaeneHun , ob6beAUHEHHLIX B
the Spanish Group for the Study of Glomerular Diseases

* 97 NAUMEHTOB NOAY4a AN MUMMYHOCYNPECCULO

* 1995-2018rr

* CpeaHui nepmnoa HabaroaeHnsa 46 mecaues (22-112 mecaues)
« 81 C3GN + 16 DDD

* 42 naumeHTa MMO® + KC

Caravaca-Fontan F. et al. Mycophenolate mofetil in C3 glomerulopathy
and pathologic drivers of the disease. Clin J Am Soc Nephrol 15: 1287—- 1298, 2020



NcnaHckoe uccnepnosaHue 2020r

* NMonHana pemuccus : pCKP > 60 ma/muH / 1.73 m2 n npotenHypus <0.5 r/24 v.

* YacTM4yHaa peMunccusa: ymeHblieHne npotenHypumn Ha 50% n bonee

( ypoBeHb npoTenHypum < 3.5 r/244 y nauneHToB ¢ HeGPOTUYECKMM YPOBHEM
NPOTENHYPUM A0 /IeYeHna) natoc ctabununsauma (£25%) , nam ynyyweHume pCKP

Caravaca-Fontan F. et al. Mycophenolate mofetil in C3 glomerulopathy
and pathologic drivers of the disease. ClinJ Am Soc Nephrol 15: 1287- 1298, 2020



McnaHcKkan KOoropTa

74 %

32+21 years B3p0CJIbIe

A y 54% male
26 %

JleTHn




HNcnaHckas KOroprTa

AHTHTeJIa IIPOTHUB

KOMIIOHEHTOB KOMIIYIEMEHTa
30%

C3 HeppuTHYeECKHIT paKTOP

AHTH-paKkTOp H

O 2 4 6 8 1012 1416 18 20 22 24 26



HUcnmaHcKas Koropra
I'eHeTHUKA

118 peaKuUx BapuaHTOB

BapuaHTBI HeoNlpeJe/IEHHOIo 3Ha4YeHHud
N=58

Jlo6poKayecTBeHHbIE
BapUAaHThI

IlaToreHHesie BAPHAHTHBI N=42

N=18

CFH, CFI, C3, CFB, CFHRs




HcnmaHcKasa Koropra
JIedeHMe

KopTukocrepouasbl

KC + MM®

IHHuknaodochbamupg

AzatuonpuH BN

KHHU po2

PutykcuMao BS¥

IKYy/IU3ymMmao




TToyeyHas sbIkMBAEeMOCTb Y naumeHTos Ha MM@ + KC no
CPABHEHUIO C APYrUMU BAPUAHTAMU Tepanuu

PATIENTS WITH PATHOGENIC VARIANTS PATIENTS WITH AUTOANTIBODIES
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Fernando Caravaca-Fontan et al. Mycophenolate Mofetil in C3 Glomerulopathy and Pathogenic Drivers of the Disease. Clin J Am Soc Nephrol. 2020 Sep 7; 15(9): 1287-1298



NcnaHckoe uccneaosaHue 2020r

* «The therapeutic superiority of corticosteroids plus MMF was observed
both in patients with complement abnormalities and with autoantibodies.
However, patients with pathogenic variants in complement genes only
achieved partial remission, whereas complete remissions were common
among patients with autoantibody-mediated forms».

* TepaneBTUYECKOE NPEMMYLLECTBO KOpTUKocTeponaos natoc MM® nepepn
APYrMMU MeToaaMm Tepanmnm Habataanoch KaKk Y NaLMEHTOB C
aHOMANUAMU KOMMJIEMEHTA, TaK U Y NAUMEHTOB C ayTOaHTUTE/IaMM.
OAHaKo, Yy NaUMEHTOB C NAaTOreHHbIMW BapnaHTaMm reHOB KOMNieMeHTa
AOCTUranacb TONIbKO YaCTUYHAA peMUnCccua, B TO BpemaA KaK y NaumnMeHTOoB C
BapMaHTammn, onocpegoBaHHbIMU ayTOAHTUTENAaMK , YaCTO OTMeYa/InCb
NOJIHble pemuccum

Caravaca-Fontan F. et al. Mycophenolate mofetil in C3 glomerulopathy
and pathologic drivers of the disease. ClinJ Am Soc Nephrol 15: 1287- 1298, 2020



Peleg Y. Appel J.B. Mycophenolate Mofetil Treatment of C3
Glomerulopathy. CTJASN 15: 1234-1236, 2020.

* «Interestingly, although autoantibody-positive patients had numerically higher response
rates with more complete remissions than patients with pathogenic genetic variants,
both groups had improved kidney survival with corticosteroid and MMF compared with
other therapies. Thus, the defect in the complement system did not predict response to
treatment in this study».

* «MIHTEepecHo, 4YTOo, XOTA Y NALUEHTOB C NOJIOXKUTENIbHbIM PE3y/IbTaTOM Ha ayTOaHTUTEeNA
6bina 60onee BbICOKAsA YacToTa oTBeTa ¢ 6onee NoNHbIMU peMUCCUAMMU, YEeM Y
NaUMEHTOB C NAaTOreHHbIMU reHeTUYECKMMU BapuaHTamm, obe rpynnbl yayywinam
BbI’KMBAaeMOCTb MOYEK NPU NPUMEHEHUN KopTUKocteponaos u MM® no cpaBHEHUIO C
APYyrumu Bugamm nedeHuna. Takum obpasom, xapakrep gedeKra B cucteme
KOMMNJIEMEHTA He NpeACcKa3biBas OTBET HAa JiIeUeHMe B 3TOM UCCNea0BaHUNY.



PekxomMmeHayeMblid noaxon K ne4eHuio Cg-rnumepynunamn“
Recommended treatment approach for C,G*

Bee nauwmeHThl

« ONTUMansHoe apTepuansHoe AaeneHve (peKoMeHoyemoe apTepmansHoe gaenedue Hke 30% Hopmel y neTei
u = 120/80 MM pT. CT. ¥ B2pOCHLIX)
- [NpropuTETHEIMK NPenapaTaMn AENAITCA WHIMOWTOPEI aHTMOTEH2MH-NPpeEpalLalowero gepmedTa u Gno-
KaTOpbl PEUEenTopa aHrMOTEH3WHA
« ONTUMANBLHOE NUTaHWE KaK ANA HOPMANBHOIO pocTa AeTell, Tak U AnA NoAOePKAHWA HOPMANEHOW Macchl Tena
Y E2POCbIX
* KoHTpOnb IMNnaHoro obMmexa

JaboneeaHue
cpegHei cTene-
HW TSKECTH

OnuncaHue.

* benok moun Bonee 500 mr/cyT, HECMOTPSA Ha NOAASPAKUBAIOLLYID TEpanuio

WK

- Bocnaneuwe cpeaHeil cTenedu BbIpakeHHOCTH B nodYedHom GuonTtaTte

WK

* HepaeHee NOBLIWEHWE YPOBHA KPeaTUHMHA ChIBOPOTKM, YKA26IBAIOWEE HA PUCK NPOrpeccupoBaHua DoNnesHm
PakoMeHaaLlmn

* [peaHnz0noH

* Mukodenonata mogetin

JaboneeaHne T4-
Henoi ctenedw

OnucaHue

* benok moun Bonee 2000 mr/cyT, HECMOTPSA HA UMMYHOCYNPECCHEBHYIO MNK NOAASPHMEAIOLLYIO TEpaNUIo

WK

« Tsokenoe Bocnanedwe, NPeacTaRNeHHoe 3HO0- WK 3KCTpakanMnnapHoi nponudgepauveit ¢ wnm Se2 dopmmn-
POBaHWA NOMYNYHWIA, HECMOTPA HA UMMYHOCYNPECCHUEHYO MW NOAOSKWBAIOLLYID TEpanuio

WK

* [10BEbILLEHHBIA YDOBEHE KPEATWHWUHA ChIEOPOTEM, YKA2bIEAOLWIA HA PUCK NpOrpeccupoeaHna bone2qu e gedioTe,
HECMOTPSA HA UMMYHOCYTNPECCUEHYIO UK NOALE DKWBAIOLLYID TEPANWIO

PakomeHOaLmMm

« [Tynbc-Tepanua MeTUNNPeaHU20N0HOM TaK e, Kak ApYrad aHTUKNeTO4YHAaA MMMYHOCYNPECCUBHAR Tepanus,
MMEET OrpaduyeHHbIl 3 derT Npu OBICTPO Nporpeccupyoweii GonesHmn

* HepocTaToyHo OaHHbX ONA peKoOMeHIaunK 3Kkynn2ymaia Kak Nnpenapara nepeci NMHWK 4ns nevyeHns OuicTpo
nporpeccupylowein bonezHm

2 OcHOBAHLI HA 20WHUYHBIX HeDONbLLIWMX npocnekTHEHLIX HCCNeA0BaHWAX, ONUCaHKWAX CNyYaeE W MHEHWK SKCNepTOoR.

Kidney Disease: Improving Global Outcomes  Complement--Mediated Kidney Diseases. Hedpornorusi(2018) 1.22.

KDIGO Controversies Conference on

N4




KDIGO 2021 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF
GLOMERULAR DISEASES

 8.2.2 C3 glomerulopathy

* Practice Point 8.2.2.1: In the absence of a monoclonal gammopathy, C3G in patients with
moderate-to-severe disease should be treated initially with MMF plus glucocorticoids, and if
this fails, eculizumab should be considered.

* Practice Point 8.2.2.2: Patients who fail to respond to the treatment approaches discussed
in 8.2.2.1 should be considered for a clinical trial where available.

* [aunentam c C3IT1, nocae UCKIOYEHUA MOHOKNOHANbHOM raMmManaTnm n Npu cpeaHe-
TAXKENOM UK TAXKENOM TEYEHMU B KaYeCTBe Tepanum nepBon AMHUK npeanaraetca MMO +
IIOKOKOPTUKoMAbI. Mpu Heyaadve aTon Tepanmun cneayet noaymaTtb 06 akynmsymabe.

e B cnyyae otcytcTBUA 3dPeKTa oT Tepanum NaumeHTbl A0AKHbI PacCMaTPUBATLCS

anAa BkAr4YeHnA B KIMHN4YeCkne UcciieoBaHuUA .

F Kidney Disease: Improving Global Outcomes




KDIGO 2021 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF
GLOMERULAR DISEASES

* Practice Point 8.2.1.3: For patients with idiopathic ICGN and proteinuria <3.5 g/d, the
absence of the nephrotic syndrome, and a normal eGFR, we suggest supportive therapy
with RAS inhibition alone.

* MMauymeHtam c nauonarnueckum UKIH n nporenHypueir <3.5 r/aeHb, oTcyTcTBUMK
HedpOTUUECKOro CMHAPOMA U HopMmanbHOU PpCK® mbl npeanaraem ToNbKO

noaaepXXnBatoLLyo Tepanumio ¢ npumeHeHnem nHrnbmutopos PAAC

& Kidney Disease: Improving Global Outcomes




L 31N FRONTIERS

mﬁ\\ W nar

0630p Tepanuu

: \
' Proteinuria 05-1 gm/day =+ ACE / ARBs = Monitor g3-6 months

| :

' Proteinuria >1 gm/day —H + MMF and steroids

R

} Proteinuria >1 gm/day Proteinuria <1 gm/day

\

+ Eculizumab

Smith R.J. New insight into clinical
management of C3G.



UpToDate anpens 2022r

 Haw nogxoAa K Ha4yazly MMMYHOCYNPECCUBHOM TEPANMM OCHOBAH Ha
TAXKecTU 3aboneBaHumA. icxoaa n3 cobcTBEHHOTO KAMHNYECKOTro
OMnbiTa Mbl BblOpPann NPOU3BOJIbHbLIA MOpor NnpotenHypun 1,5 r/oeHb.

Authors: Tal Kopel, MD, David J Salant, MD
Section Editors: Richard J Glassock, MD, MACP, Fernando C Fervenza, MD, PhD
Deputy Editor: Albert Q Lam, MD



IleyeHue cpegHe-TaXENbIX U TAKENLIX
(POPM MeHee arpeccuBHbIX, Yem BITIH

MM® — 1000 mr x 2 pasa B AeHb
[NpeaHn30oH 20 mr exxeaHeBHO, nan 40 mr yepes aeHb

MOHUTOPUPOBAHME NPOTENHYPUMU N KPEeaTUHMHA CbIBOPOTKM

Crabunusauus
MM® — 6 mecaues?

[MpeaHW30H 9 mecAueB

MoHuTOopupoBaHue 1

Peungms — Bo3obHoBneHne Tepanum : MMO® - nonro

Kopel T, Salant D. UpToDate 2022



6 mecaues Tepanum MM2 + KC
HeTt agpgexta u/unu yxyaweHue noveyHoU pyHKLUU

* [pekpatnte MM® n KC
* IKyNn3ymab, uam yyactme B KIMHUYECKOM UCCNeJ0BaHUN

* [lpn reHeTn4Yeckom aedekte paktopa H — npekpatnte MM® n KC

!

* UHPy3unm C3I nam nnasmoobmeH

Kopel T, Salant D. UpToDate 2022



BTIMH

* MetnnnpegHusonoH B\ 500 mr — 1000 mr — 3 gHA noapaAa, 3aTem

* [lpeaHN30H Yepe3 poT 60 mr B AeHb A0 AOCTUXKEHUA PEMUCCUMN,
3aTeM CHUXeHue U oTMeHa Yepes 6 mecAaues

* U® yepes pot 1,5 -2,0 mr/kr/aeHb — 3-6 mecAaLes B 3aBUCMMOCTU OT

apdeKTa

e MM® (BmecTo LIP) yepes poT 1,5 - 2,0 r/aeHb no KpanHen mepe 6
mecaues
Kopel T, Salant D. UpToDate 2022

* + Ikynnsymab 1200 mr B\B Kaxable 2-4 Hegenn. OTmeHa npu
OTCYTCTBMM 3P PEKTA Yepe3 3 mecaLa

Quintrec M. L. et al. Patterns of Clinical Response to Eculizumab
in Patients With C3 Glomerulopathy. Am J Kidney Dis. 2018
Jul;72(1):84-92.



BTTIH npu aewpekre paktopa H

* UMmmyHocynpeccua + nnasmoobmeH nnn nHeysmm C3r1

Krmar RT, Holtback U, Linné T, et al. Acute renal failure in dense deposit disease:
complete recovery after combination therapy with immunosuppressant and
plasma exchange. Clin Nephrol 2011; 75 Suppl 1:4.



IKynu3ymab npu peppakTepHOM
TeYyeHUuu

* He npnBoAUT Y YMeEHbLUEHUIO Aeno3nunmn KomnoHeHTos C3 B r/iomepynax
* [lpegnouTntensHee, yem npogonkeHne MM® + KC

* B\B 900 mr B Hegento 4-5 Hepenb, 3aTem

* 1200 mr KaxXable 2 Heaenu

* Mpun 3pPpeKTe — NpoaoKUTENbHOCTb 12 mecAaues, Npu peunanse nocne
OTMeHbl — BO30OHOBNEHME Tepanmm

* [Tpn otcyTCcTBUM 3P PEKTA — OTMEHa Yyepes 3 mecAaua

Quintrec M. L. et al. Patterns of Clinical Response to Eculizumab
in Patients With C3 Glomerulopathy. Am J Kidney Dis. 2018
Jul;72(1):84-92.



TTnasmoobmeH v uHpysum C3T1

* Y NAUNEHTOB C reHeTU4YeCKMM aedpeKTom pakTopa H, U, BO3MOXKHO, C
ayToaHTUTeNnamm K daktopy H npu HeaddpekTnusHoct MMO + KC

* 1 pa3 B2 Hegenu 6-12 Hepenb
* MnazmoobmeH c C3I1 (He anbbymuH)
* [Mpn addeKkTe — Npoao/XKUTb. Kak aonro?

* [Tpn otcyTCcTBUU 3 DEKTA OTMEHUTDL

Kopel T, Salant D. UpToDate 2022



Putykcmumab - npotmsopeumsbie AaHHbIE

* Ycnex — Giaime P, Daniel L, Burtey S. Remission of C3 glomerulopathy with
rituximab as only
immunosuppressive therapy. Clin Nephrol 2015; 83:57.

* Heynaya

Daina E, Noris M, Remuzzi G. Eculizumab in a patient with
dense-deposit disease. N Engl J Med. 2012 Mar;366(12):1161-
3.



bopTe3zomunb

e 21-neTHnM myxumHa c C3IMNH
* AyToaHTMUTENa K pakTtopy H
* TAXKENbIN HEPPOTUYECKUN CUHAPOM CO CHUKEeHnem CRP

* HecmoTpAa Ha neyeHne MM® + KC, akyiMaymabom, putykcumabom m
nnasmadepesom

* bopteszomunb — 4 mecaua Tepanum :1,6 mr x 2 pa3a B Heagento — 2
Heaenun, 3atem nepepobiB 1 Heaens: 6bICTPO CHU3UANCL YPOBHMU
aytoaHTuten, C3 B HOpme, yaydlnnacb Mopdoaornsa - pemMmccus

Hui JW, Banks M, Nadasdy T, Rovin BH, Abbott JK. Use of
Bortezomib in the Treatment of C3 Glomerulonephritis
Refractory to Eculizumab and Rituximab. Kidney Int Rep.
2020;5(6):951



HecMmoTpAa
Ha TEeKYIYI0O Tepanuio

C3r'1l
4acTo nporpeccupyert

AfanTnpoBaHo
n3 Nester C.M.
2022




He Tonbko akynusymab, He Tonbko al'YC u TTHI

dakTop D

HUHTUOUTOP
Danicopan

C5aR

HUHT'UOUTOP
Avacopan

dakTop B
HUHTUOUTOP
Iptacopan

C3
UHTUOUTOP

Pegcetacoplang

ALanTUpPOBaHO
n3 Nester C.M.
2022



Bosspat C3I'TT nocne TpaHcnnaHTaumm

* MpoTenHypus cybHedppoTndeckas <3,5 r/cyt ctabunbHasa pCRO :
nAMN®) nnm 6PA (2C).
Llenb: npotennypua <1 r/geHb n A1<130/80 mm pT.CT.
PeXXmm MMmMmyHOCYNpPeccum NpexHmm
PaccmoTpeTb BO3MOXKHOCTb Nna3amoobmeHa, nHdy3unm C3I1, putykcumaba, skynmsymaba

[na nauneHToB ¢ npotenHypueit 23,5 r/cyt u BIMNMH MepopanbHbin MM® 750 mr x ABa pasa
B leHb) + B\B nyabcbl MM 500 mr B AeHb B TeYeHUE Tpex AHel),3aTemM MUKodeHonaT B TOM
¥e [103e ¢ nepopanbHbiM NpeaHn3oHom (1 mr/Kr/aeHb) ¢ makcumanbHo no3om 60 mr B
CYTKWU. DTOT PEXMM MOXKHO NPOA0/IXKATb A0 PEMUCCUN UNN MaKCMMmym 12 Hepenb.
[launeHTam, nonydatowme a3aTMONPUH caeayeT NpPeKpaTUTb 3TOT NpenapaTt BO Bpems
npuema MM®O.

+ PaccmoTpeTb BO3MOXHOCTb N1a3Mo0obmeHa, 0cCObeHHO Npu reHeTUu4Yeckom aedeKrte
daKTopa H.

Authors: Anuja Java, MD, Daniel C Brennan, MD, FACP
Section Editor: Christophe Legendre, MD
Deputy Editor: Albert Q Lam, MD UpToDate 2022



3aKknroyeHue

* BHe 3aBUCMMOCTU OT MeXaHW3Ma aKTUBaLLMK dJ/iIbTEPHATUBHOIO NYyTU
KOMMNJ1IEMEHTA TePalunAa.

nepson AnHum - MM® + KC,
BTOPOW IMHUN — 3KY/IU3YMab
Mpu BMNTH — nynbcol MM + U nam MM® + akynmsymab

BO3MOXHbI pUTYKCMMAb nNpm ayTOMMMYHHbIX BapMaHTax 1 Na1a3moobmeH u
MHPYy3mnm C3T1

e Uenbit paa npenapaTtoB, 6AOKNPYIOLWLMX KOMONEMEHT , NpOXoaAT
KNNHUYECKME NUCMbITaHUA

* BepoATHO, 3P PEeKTUBHOCTb PA3/INYHbIX BNOKMPYIOLLMX KOMNNEMEHT
npenapaToB N/UAN UX coyeTaHu byaeT 3aBMCeTb OT MexXaHM3ma 6onesHu



CIAGHBO- - SHUMARHE!
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