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C3 Zrepapatovedpitida

Nopovoia pepBpovoimepmAaoctikov
NMPOTUTIOU
Evbo-ayyelakn & Meoayyelakn ekmtuén
NoBlwon omelpapdtwy
[Maxvvon omelpapatikng Pactkng pepBpavng
AumAaoLaoOC Baotkng HepHBpavng
Mnvoeldeic oxnuatiopotl

Kidney International
Volume 105 Issue 5 Pages 1077-1087 (May 2024)




AvooodBoplopnog: C3 kupiapxo

Madden et al, Kidney Int 2024
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C3 Zntelpapotovedpplitida

MepuBpavoUmepmMAQOTIKO TIPOTUTIO +
EvamoBeon kupiwc C3 otnv Bloyia vedpou.



C3G

Toward a working definition of C3 glomerulopathy by immunofluorescence

Criteria

4: C3 dominant deposits & <+2 stronger than IgG, IgM, IgA, Clq

5a: C3 co-dominant deposits with IgM

5b: C3 co-dominant deposits with IgG
IC-MPGN iy Il 6: 'sM > C3 deposits

7:1gG > C3 deposits
8: No C3 staining

Thire=n of 23 paients (5% had no dange in immuofluosseEnce  aiteds
{ boddied]
’Tmmﬁmhﬂ.?ﬁ]lﬂmiﬂﬁdhﬁwﬂmfﬂbmﬂuﬁiﬂkﬂnﬂn
5 ubeequent biopey that did mest aiteds

E Twan patients (8% had an initid biopsy that did meet orbens 1-3 and a
subsequent biopey that did not

10 patients had change in immunofluorescence criteria (43%)

Hou et al, Kidney Int 2014



Apolipoprotein E is enriched in dense deposits and is a
C3 N D marker for dense deposit disease in C3
glomerulopathy

Madden et al, Kidney Int 2024



C3 Zntelpapotovedpplitida

Xpovikn €€€ALEN TNC evanoBeonc C3 =2
Acadnc o % Twv acBevwv

H evamoBeon ApoE daivetat va ivo
xapaktnpLotiko DDD



[MpokAnoeLc otnv dtayvwon tng C3
oTELpapotovePpitidac

KAWLKNA €LKOVA TIAPOLIOLAL UE
ETepoyevrg KAWLIKN) ElKOVa QUTA AAAWY OTTELPOLATLKWV
VOO NUATWVY

2rtavio voonua. : Neppoloyikn kAwvikn MoalfNH=>
6 mepuntwoelc / 226 Broiec/2,5 €tn ~ 2 aoBeveic ava
£TOC

KaBuotepnuevn dtayvwon

Smith et al. Nat Rev Nephrol 2019



ALQYVWOTLKEC OOKLLOOLEC

e Juotada SOKLUACLWY aTapaitnTn
e C3, C4, C5b-9, IgA,G,M, genetic screening etc.

* Blobeiktec apdifoAnc 6Lavvwcru<r]q aélog

PtNo1l
174 ng/ml C5b-9 (®.T. < 245 ng/ml) 2040 ng/ml C5b-9.

Madden et al, Kidney Int 2024 Madden et al, Kidney Int 2024

KDIGO Glomerular Diseases Guideline 2021



[eveTiko umtoPabpo: EmumoAalovtec aAayec ota
VOVLOLOL TWV TIPWTEIVWY TOU KATOPPAKTN TOU
OUUTIANPWLOTOC.

* 25% TWV TEPUTTWOEWV

* MNapaAAayec CFH, CFI kot MCP
 Loss of funtion variants (Null alleles FH, FI, MCP)

* Missence variants (N-terminus of FH)
* MapaAAayeg C3, CFB, CFHR
* Gain of function variants C3, FB, and FHRs

* EmtiktntoL napayovtec (NeF / Autoantibodies)
* C3NeF, C5NeF, Anti-H, Anti-l emutoAaocpog 26-75%

Smith et al. Nat Rev Nephrol 2019
Schena et al. Int. J. Mol. Sci. 2020



H Bioyia NedppoU £xelL onpaivovta poAo otnv dtayvwon tng C3 onelpapatovedpitidog
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C3 Zntelpapotovedpplitida

Broyia Nedppou
AvooodOopLlopocg
HAektpovikn Mikpookormia

AVOGOAOYIKEC AOKLUOAOLEC
(FH, FB, C5b-9, CH50, NeFs, AutoAbs)

[EVETLIKOC EAEYXOC
(C3, FB, FH, FI, MCP, CFHR)



THE DOCTOR SAID | NEED TO
SHOP AROUND FOR A CASKET.
| ASKED FOR A SECOND OPINION
\AND HE SUGGESTED CREMATION.

[Mpoyvwon



H ekmmtwon TNC VEPPLKNC AELTOUPYLAC KAl
npoodoc oe XNN ot. 5 elvol kowo dalvopevo.

MNpwTteivoupia
Alpatoupia
Etepoyevela (XNN ot. 1
- XNN ot. 5)

E¢EALEN XNN otov xpovo

Robasco et al, Kidney Int 2015
Zand et al, JASN 2014



NTx

* 60-80% TwV acBevwv
* 50-60% amnwAsla pooxevpotoc 10 £€tn
LLETA TNV LETAMOOXEUON
* MeyaAutepoc kKivbuvoc Bvntotntog os
oXEoNn HE aoBeveic oL omoloL maoyYouv
arno aAAn veppomnabela.

e OLTTOPOUCEC EYKEKPLUEVEC
BepamevuTikec erthoyec dev datnpouv
NV VePpLkn AeLtoupyla 0TouC
METOAMOOXEVMEVOUC aloBeveic.
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Puri et al. BMJ 2020
Bomback et al. Kidney Int 2018



[MoBoduoloroyla & OepATMEVTIKEC ETUAOYEC



KDIGO 2021 Clinical Practice Guideline for the Management of
Glomerular Diseases

* C3 glomerulopathy

* 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.

* Patients who fail to respond to the treatment approaches discussed ...

should be considered for a clinical trial where available.



Eculizumab C

 Anti-C5
 aHUS, FHH 2

* Heterogenous response g
e Off Label Use

oGFR

Welte et al. BMC Nephrol 2023



Glomerular C3 deposition results in downstream
inflammation and kidney damage

Complement Dysregulation

Deposition of activated C3/C5 fragments GBM, renal
capillary subendothelial space.

| 1 C3a C5a

Chemoattractant
effect

Progressive ongoing damage in the glomeruli

Merle et al. Front. Immunol. 2015
Madden et al, Kidney Int 2024



Classical Pathway Lectin pathway Alternative pathway

IgM, 1gG1, 1gG3 Mannose residues, Tick-over, bacteria,
Immune complexes IgG4 bacterial toxin, LPS

iy |ptacopan |
-
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C5 convertase
alternative C5
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Clinical Trials .gov
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Pathway
|ptacopan
* Small molecule inhibitor : __)‘\-1
Iptacopan

< FBa
complement Factor B y
A

. .- C3
(alternative convertase) ﬁ‘é\ convertase

& C5 convertase

Alternative

* APPEAR C3G &
APPARENT Phase 3 trials.

Estebanez et al. KIR 2023



Iptacopan in native-kidney and transplanted patients with C3G

Biopsy proven native kidney C3G and reduced serum C3 % .
30

n C3G recurrence post renal transplantation
RUN in Iptacopan (BID) weekly dose escalation
(10 >25->100->200mg)

Iptacopan (BID) | Iptacopan (BID)
(200mg) (200mg)

Interim
Analysis

Renal Biopsy
Dose Tapering Week 25mg OD > Week 25 10mg OD

Safety Follow up

Estebanez et al. KIR 2023



Biopsy proven native kidney C3G and reduced serum C3

* 45% Reduction at Mo 3 2 57%
Reduction at Mo 12.

* eGFR Improvement of 1,5
ml/min/1,73 gm at Mo 12

* C3 normalized for 50% of
patients

* [ptacopan was generally well
tolerated over 12 months 1
death due to cardiac
arrhythmia.
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“ C3G recurrence post renal transplantation

e C3 deposits6x L L 4

* UPCR no significant reduction

* eGFR stable in 90% for 12 months

* C3 normalized for 78% of patients

* Well tolerated over 12 months of treatment

* Adverse events (pneumonia, acute respiratory distress syndrome,
sepsis)
* Serious adverse events: Acute Kidney Injury.

Estebanez et al. KIR 2023
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AVAYKEC

* AKPLBAC Kall Eykoaupn dlayvwon

* EAEYXOC CUUMTTWUATWVY KOl TPOTOMOoLNGCN TNE TTOPELAC VOOOU
* Meilwaon tou KivdUuvou amnwAegLoc LOoXEU LATOC

* Meiwon twv KvdUVwV tou oxetilovtal pe tnv Beparmeia

* MpooPaon oc veéec Bepareieg, BeAtiwon mototntog (wNC,
UTTEPKEPACHOC KOOTOUC PAPHOKEUTLKAC damavnc.



Kevtpa avadopac

e JITOVLOTNTO VOO LLOTOG

* EAAewn 0Lkwv oTo voonua VEPPOAOYywv

* JuXVN KOLBUOTEPNHEVN TTOPATIOUTT

* ATTOGTOLGN KEVTPOU OTTO TOV TOTIO KATOLKLOG

* EAAewpn Sdoklpaowwy avixveuvonc (screening tests).



[MpoodoC

ALEVEPYOUVTOL KALVLKEC LEAETEC OL OTIOLEC
OLlVOUV LEAANOVTLKEC TIPOOTITIKEC VLA TNV
aroteAeopatikn Beparmneia tne C3
OTIELPAOTOVEDPLTLOALC.
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NOBLE: Safety / Efficacy of pegcetacoplan in
patients w. post-Tx recurrence C3G

Randomised 3:1
Screening Pegcetacoplan Pegcetacoplan
(1080 mg twice weekly SC + SOC; n=10) 1080 mg twice weekly SC (n=13)
or observational SOC (n=3)

Primary endpoint proportion of patients with reduction of C3c staining

Key secondary and exploratory endpoints : Change from baseline eGFR, uPCR, activity
score of C3G histology index, sC3, plasma C5b9

Estebanez et al. KIR 2023



NOBLE: One year : |, C3c staining up to week
12.

* 90% Pts > 70% , in activity score — 30% had a complete reduction.
» Additionaly sC3 4* and plasma sC5b-9 normalized
* No changes observed in the control group.

Estebanez et al. KIR 2023



NOBLE: Pegcetacoplan : Reduction of
proteinuria up to week 12

* Pegcetacoplan treated Pts 23% {, in proteinuria Vs 26% 1 in control
patients.

 uPCR > 1g/g at baseline > Pegcetacoplan treated patients showed a
39% , in proteinuria Vs 2% in control patients.

* eGFR & serum Creatinine were stable over 12 weeks in both groups

Estebanez et al. KIR 2023



Pegcetacoplan : C3 and C3b inhibitor

Classical Pathway Lectin Pathway Alternative Pathway
W \/\
VN \

“TT77

C4b2a

C3bBb
v \ /

& K=
I ; Pegcetacoplan
C3b

Estebanez et al. KIR 2023




C3 Inhibitor (Pegcetacoplan)

* Binds C3 and C3b : Modulates the generation of downstream
effectors of complement inhibition

* DISCOVERY STUDY
* VALIANT STUDY

* NOBLE STUDY

* VALE STUDY

Estebanez et al. KIR 2023



DISCOVERY = Reduction in Proteinuria

* Qutcomes wk 48
* Proteinuria reduction Intent to Treat (N=7) ~ 50%
* Pre-protocol ~ 65% (N=4)
e Serum C3 1'666%
* Plasma C5b-9 {,55%

* No serious AE
* No meningitis or sepsis

Estebanez et al. KIR 2023



Factor D Inhibitors (Danicopan)

* FD catalyses FB

* Target: Alternative C3 convertase formation

* >90% Factor D inhibition is required

e Clinical investigation into danicopan have been discontinued due to

incomplete Factor D inhibition.

Nester et al. Am. J. Nephrol 2022
Estebanez et al. KIR 2023



Apolipoprotein E is enriched in dense deposits and is a marker for dense deposit disease in C3 glomerulopathy

Benjamin Madden, Raman Deep Singh, Mark Haas, Lilian M.P. Palma, Alok Sharma, Maria J. Vargas, LouAnn Gross, Vivian Negron, Torell Nate, M. Cristine Charlesworth, Jason D. Theis,
Samih H. Nasr, Karl A. Nath, Fernando C. Fervenza, Sanjeev Sethi

Kidney International

Volume 105 Issue 5 Pages 1077-1087 (May 2024)
DOI: 10.1016/}.kint.2024.02.013

DDD i ) C3GN

W Apolipoprotein E
@ cs59

() CFH and CFHR proteins



Oub06g ekdrAwong vooou

HspLBaAonuKoi MapayovTeg

[eveTikol TAPAYOVTEG




