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1/
Hey #NephTwitter!
Welcome to a [} #tweetorial #xtorial brought to you by @KIReports.

2/

Our author is Sai Achi @SaiAchi1 (nephrologist)

Our topic: C3 Glomerulopathy: Novel Treatment Paradigm
#MedTwitter #nephtwitter @ISNkidneycare #X

3/
There are no conflicts of interest. Please also check out #KIReportsCommunity educational

#blogposts at https://www.kireportscommunity.org/. FOLLOW US at @KIReports for more
expert #MedEd in #kidneydisease. #F0AMed @MedTweetorials

4/This #tweetorial/XSkytorial is based on the following articles:
— https://www.kireports.org/article/S2468-0249(23)01629-7/fulltext
—  https://www.kireports.org/article/S2468-0249(24)01961-2/fulltext
—  https://www.kireports.org/article/S2468-0249(24)01989-2/fulltext


https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.kireportscommunity.org%2F&data=05%7C01%7Csophia.ambruso%40cuanschutz.edu%7Cc53240282ee04d7f47cd08dbb3b0022e%7C563337caa517421aaae01aa5b414fd7f%7C0%7C0%7C638301341085739668%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FNlgjJgQ3ZetyAqDDWBajApZ8dFjvI045puVNrTW35Q%3D&reserved=0
https://www.kireports.org/article/S2468-0249(23)01629-7/fulltext
https://www.kireports.org/article/S2468-0249(24)01961-2/fulltext
https://www.kireports.org/article/S2468-0249(24)01989-2/fulltext

5/ C3 glomerulopathy encompasses two disease entities: C3 glomerulonephritis (C3GN) and
dense deposit disease (DDD)

5a/ C3GN is the primary focus and is defined by its complement mediated pathogenesis and
histological patterns.

v/ pathogenesis is due to alternate pathway dysregulation->causing C3 fragment
deposition in the glomeruli with trace or minimal immunoglobulin deposition.

5b/Here’s an infographic by @ghobby detailing the alternate pathway.
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5c/ C3GN can be caused by genetic factors or can be acquired (highlighted below)
https://www.kireports.org/article/S2468-0249(24)01945-4/fulltext



Table 1. Frequency of genetic and acquired abnormalities in complement proteins in patients with IC-MPGN and C3G from published cohort
studies

Complement protein(s) Reference C3G, N (%) C3GN, /N (%) DDD, n/N (%) IC-MPGN, n/N (%)
Complement factor gene variant or mutation
c3 Bomback ef af.'® 2/42 (4.8) 09 (0)

Ravindran ef al*' 6/62 (9.7)

Ravindran ef al ™ 6/61 (9.8)

Garam et al.* 1137 2.1) 1711 @.D) 2/44 (4.5)°
lafropoulos &f al” 6/50 (12.0) 0/21 (0) 6/64 (9.4)°
lafropoulos ef al.” 9/68 (13.2) 0125 (0) 5/80 (6.3)°

CFB Bomback ef af.'® 0/42 (0) 0/9 (0)
Ravindran ef al”' 1/62 (1.8)

Garam ef af. 1/37 (2.7) 011 (0) 0/44 (0)°
lafropoulos &f al.” 0/50 (0) 0/21 (0) 3/64 (4.7)°
lairopoulos &f al® 0/68 (0) 0/25 (0) 3/80 (3.8)°

CFH Servais ef al® 9/56 (16.1) 5/29 (17.2)
Bomback ef af.'® 8/42 (19.0) 3/9 (33.3)
Ravindran ef al”' 10/62 (16.1)
Ravindran ef al > 8/61 (13.1) 2/9 (22.2)

Garam et af.*® 1137 (2.7) 1711 @D 1/44 (2.3)°
lafropoulos &f al.” 3/50 (6.0) 1/21 (4.8) 1/64 (1.6)°
lairopoulos &f al.® 5/68 (7.4) 2/25 (8.0) 3/80 (3.8)°

CFHRS Bomback ef af.'® 1/42 (2.4) 09 (0)
Ravindran ef al*' 4/62 (6.5)
Ravindran ef al > 4/61 (6.6)

CFI Servais ef al® 4156 (7.1) 2/29 (6.9)
Bomback ef af.'® 0/42 (O 0/9 ()
Ravindran ef al*' 2/62 (3.2)
Ravindran ef al > 2/61 (3.3)

Garam et al.™® 1137 2.1 1711 @.D 0/44 (0)°
lairopoulos &f al.” 1/50 (2.0) 1/21 (4.8) 0/64 (0)°
lafropoulos ef al.® 3/68 (4.4) 1/25 (4.0) 0/80 (0)°

McP Servais ef al® 2/56 (3.6) 0/29 (0)
Bomback ef al'® 1/42 (2.4) 0/9 (0)
Raovindran ef af.”' 0121 (0)°

Garom et af.* 4/37 (10.8) 011 (0) 4/44 (9.1)°
lairopoulos &f al.” 0/50 (0) 0/21 (0) 1/64 (1.6)°
lafropoulos ef al.® 0/68 (0) 0/25 (0) 1/80 (1.3)°

THBD Garam et af.*® 2137 (5.4) 011 (0) 2/44 (4.5)°
lafropoulos &f al.” 0/50 (0) 1/21 (4.8) 0/64 (0)°
lafropoulos &f @l 1/68 (1.5) 1/25 (4.0) 0/80 (0)°

Complement-associated autoantibody

C3NeF Servais ef al® 24/63 (45.3) 19/22 (86.4)

Bomback ef al'® 13/42 (31.0) 191D
Ravindran ef al*' 25/61 (41.0)
Raovindran ef ol *° 30/69 (43.5) 27/59 (45.8) 3/10 (30.0)

Garam ef gl 5/11 (45.5) 11/44 (25.0)°

Garom et al.*® 7/40 (17.5) 512 (41.6) 15/67 (22.4)°
lafropoulos &f al.” NANA (54) NAMNA (44) NANA (78) NA/NA (44)°
lairopoulos &f al.® 24/62 (38.7) 18/23 (78.3) 31/77 (40.3)°

Kovala ef al.'? 211 (18.2) 0/22 (0)°

C4NeF Garam et af.* 7/40 (17.5) 1112 (8.3) 9/67 (13.4)°

CHNeF Ravindran ef al™ 1760 (1.7)

Factor B Bomback ef af.'® 0/42 (0) 0/9 (0)

Raovindran ef ol ' 5/60 (8.3)
Ravindran ef al*’ 5/59 (8.5)

Garam ef al* 3/37 (8.1) 212 (16.7) 2/67 (3.0)°

Kovala ef al.'? 213 (15.4) 117 (5.9)°

Factor H Bomback ef af'® 3/42 (7.1) 19 (11
Ravindran ef o' 3/60 (5.0)

Ravindran ef al ™ 2/59 (3.4) 1/8 (12.5)

Kovala ef al.'” 113 (1.1 1/18 (5.6)°

C, I 5 C36, pl 3 glnmarulopaﬂw, C3GN, cumplamantS glomarulonaphrrtls CFB complement factor B; CFH, complement factor H; CFHR5, complement factor H related

5; CFl, complamant factor |; DDD, dense deposit d IC-MPGN, i p diated membranoproliferative glomerulonephritis; MCP, membrane cofactor protein; NA, not

available; NeF, nephritic factor; THBD, thrombomadulin.

’Pah’snts with idiopathic IC-MPGN only (patients with secondary IC-MPGN were excluded from the study).
“Patients with C3G and monoclonal Ig only.

“Includes patients with primary and secondary IC-MPGN.

6/ C3GN clinical course includes hematuria, proteinuria and progressive CKD to ESKD in ~20
years from diagnosis.

6a/ Current treatment:



v/ Supportive measures for mild disease

v/ Immunosuppression (IST): MMF+steroids for mod-severe dz (UPcr > 0.5-1 g/d)

v/ Pts on MMF+steroids had better survival rates, lower Cr rise & more remission
compared to other IST
https://www.kidney-international.org/article/S0085-2538(15)60998-X/fulltext

9% 4 4
100 T

~
o

°
&
'y
|

n

2]
°

5

P=0.043

Renal survival (free of ESRD status)
o
o
2

(=]
5
G

0 2 4 6 8 10 12 14 16
Follow-up (months)

MMF-IST ====- Other-IST
——— No IST

Patients at risk according to months of follow-up

Group of treatment 0 2 4 6 8 10 12 14 16

MMF-IST 2 15 10 5 4 4 2 1 1
Other-IST 18 13 10 6 4 2 2 1 1
No IST 20 14 1N 7 6 6 5 R 3

Figure viewer

Figure 1 Renal survival (defined by a status free of end-stage renal disease) in patients treated with MMF (MMF-IST), other IST (other-IST), and no IST

(non-IST). ESRD, end-stage renal disease; IST, immunosuppressive treatments; MMF, mycophenolate mofetil.

7/ There are multiple agents that are being studied for C3GN
The new therapeutic agents target along the alternate complement pathway and C3 convertase
which are highlighted in the table below.



Table 1. Clinical trials of complement inhibitors in C3 glomerulopathy

Tanget in
complament Mode of Pharmaceutical Potential indication
cascade Machanism of oction Drug Type of inhibitor  ndministrasion company Clinical frigl phase Identification Status in kidney diseases
c3 inhibifian of the binding of Pegeatocoplan Pagyiated peplide sg. Agellis Phase 2 (n=21) NCTO3453619 ociva, not IgAN, LN, C3E, MN, DDD
C3 to C3bBb ond Thus of (DISCOVERY) racnuifing
e cleavops of C3
Phase 2 (m=12) NCTO4572854 (NOBLE) racruifing Postiransplant
recurrant (3 and IC-MPGN
Phase 3 (n = 90) NCTOSOT127 (VALIANT) rmcruiting €36, IC-MPEN
Phaza 3 (n = 100) NCTOS809531 (VALE) not el recruifing C3G, IC-MPGN
reduchion of production of ARO-C3 NS se Anowhend Phase 1/2a (n = 60) NCTOS083364 recruifing C3E, IgAN
c3
Focior B inhibifion of saring Iptocopan (LNPO23) small Oral Novorfis Phose 2 (n=2T) NCTO3332114 compisted C36 (native and
prolensa FB ond thus of malecule postransplanf)
the cleavops of C3 and C5
Phase 2 (n = 94) NCTO355445 rmcriting [
Phase 3 (7= 83) NCTO4B17618 (APPEAR-C3IG) racnuifing Cas
NIBO74 mAB i HNovelMed Phase 120 (n = 18) NCTO5847811 nat et recruiing [i=!c}
Foclor D inhibificn of the cleavoge  Donicopan (ALGN20400 small Oral Alexion Phose 2 (n=13) NCTO3369236 compilaied Ccas
of FB maleculs
Phase 2 (n=22) NCTO3459443 ferminsated” C3G. IC-MPGN
Phase 2a (= B} NCTO31 24368 compilaied C3E, IC-MPGN
&3] inhibifion of #he release of Eculizumab mAB iv HAlexion Phasa 1 (n = 6) NCTO1221181 compilaiad Ccae
C5a and C5b, ond
uttimalaly the foemation of
]
C5a racaphor inhibifion of the binding of Ayocopan (CCX168) small Oral ChemaCerryx Phase 2 (n=57) NCTO3301467 (ACCOLADE) complsied Ccas
Cha fo its receplor malecule
C3 converiose Factar H component: KP104 Bifunctional hiclagic iv. and sc Kim Phase 2 (n = 52) NCTOS517980 nat yet recruifing C3G. IgAN
and C5 inhibifion of C3
convertase. C5 onfibody:
inhibifion of releasa of
C5a and CS&
MASP-2 inhibifion of the cleavoge  Norsoplimab (OMST21) mAB iv.and sc Omesos Phose 2 (n = 54) NCTO2682407 complaiad IgAN, LN, C3G, MN
of C4 and C2
C3E, C3 glomerulopathy; DOD, dense deposit disease; IC-MPGM, immune ol diated liferative IgAN, IgA nephropathy; iv., intravenous; LN, lupus nephriti; mAB, monochonal antibody, MN, membranows
RNAIL, RNA i 5.0, Sub

“Terminated because of inconclusive efficacy results. No safety findings were identified.

8/ The following is a pictorial depiction of the complement pathway and the various
medications undergoing investigation, targeting the complement pathway:
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9/Pegcetacoplan
binds to C3->inhibits C3 convertase access, thereby blocking the cleaving of C3 in all
complement pathways

9a/Trials for Pegcetacoplan are outlined in the next few tweets/skeets
(phase 3 clinical trial)- more information about the trial is found in the article:
https://www.kireports.org/article/S2468-0249(23)01470-5/fulltext

9b/ - Primary endpoint is proteinuria reduction that are highlighted in the VA by @jmteakell.
seen in 50% from 3.3 mg/mg to 1.2 mg/mg
complement level improved
no severe adverse events



Clinical Safety and Efficacy of Pegcetacoplan in a Phase 2 Study

of Patients With C3 Glomerulopathy and Other Complement-

Mediated Glomerular Diseases

Population

L@ Phase 2 study,
i single-arm, open-label

6
B

€3 glomerulopathy (C3G)
v Age216years

v UPCR >0.75mg/mg

v eGFR230 mL/min/1.73 m?

Optimized treatment22 months

Intervention

Treatmentphase
pegcetacoplan x48 weeks

360 mg SC daily x 224 weeks
1080 mg SC twice weekly
\ ’

Outcomes at Week 48

Intent- Per-
to-Treat Protocol
N=7 N=4
Proteinuria o o
o CFB =i al
reduction =E 50.9% 65.4%
UPCR mg/mg CFB -2.0 -2.5

None with complete remission (UPCR <0.2 mg/mg)
Mean serum albumin normalized &

mean eGFR was stable over 48 weeks

v Antihypertensive 0,
v Antiproteinuric [ Serum €3 %CFB +666%
v Immunosuppressive Plasma

0,
v Any othertreatments pegcetacoplan safety follow-up sC5b-9 %cr8 =57.3%

for kidney disease continuedlong- period
. _ x24 weeks No serioustreatment-related AEs observed.
@ Pegcelacop!an_— !argeted ____________________________ No meningitis or sepsis cases reported.
C3 and C3binhibitor
Il-'. SC, UPCR:.

Conclusion Pegcetacoplan may provide therapeutic benefit for
C3G and has a favorable safety profile across the four glomerular
diseases studied.

Dixon B, et al, 2023
Visual abstract by:

Jade Teakell, MD PhD

X @jmteakell

KIREPORTS

Kidney Infernational Reports

9¢/NOBLE trial

https://www.kireports.org/article/S2468-0249(24)01961-2/fulltext
phase 2 trial looks at efficacy and safety with posttransplant C3GN or IC-MPGN
Outcomes: reduction of C3c in kidney biopsies after treatment, reduction in

proteinuria, reduction in C5b-C9 and increase in serum C3 which are highlighted in the VA by
@deniise_am

Efficacy and Safety of Pegcetacoplan in Kidney Transplant
Recipients With Recurrent C3G or Primary IC-MPGN

ISN

INTERNATIONAL SOCIETY
OF NEPHROLOGY

N\
\3\

NOBLE trial Pegcetacoplan-treated patients:

12 weeks of
treatment

&

50% patients achieved 22
OOM reduction in C3
staining and 80% achieved
21 OOM reduction

Prospective Mean C3G histology
activity score decreased

by >54% in 80% patients

Pegcetacoplan

Phase 2

Multicenter

Open-label -
54.4% reduction in

proteinuria
(patients with baseline uPCR

21000 mg/g)

Showed stable eGFR,
reduced plasma sC5b-9,
and increased serum C3.

- 3
Randomized controlled -
——
Efficacy and safety of

pegcetacoplan 1080 mg twice weekly +

standard of care (SOC)

Pegcetacoplan was well tolerated, and most adverse

Post-transplant patients SOC only events were mild/moderate. No discontinuations,
%%3 with recurrent C3G or n=3 treatment withdrawals, or deaths were reported.
IC-MPGN OOM, orders of magnitude

Bomback A et al, 2024 Conclusion NOBLE demonstrated efficacy, safety, and tolerability of
pegcetacoplan for patients with post-transplant recurrent C3G and primary

IC-MPGN.

KIREPORTS

Visual abstract by
Denisse Arellano, MD

X @deniise_am

Kidney International Reports




10/Iptacopan
oral small molecule that inhibits Factor B enzymatic activity
Factor B is important factor and its breakdown product Bb has proteolytic
activity on C3 convertase and C5 convertase
Iptacopan suppresses both convertases therefore regulates both the upstream and
downstream alternate pathway

10a/ - Link to the Iptacopan study:
https://www.kireports.org/article/S2468-0249(24)01989-2/fulltext

The below VA by @sophia_kidney expands upon the key features of the study

INTERNATIONAL SOCIETY
OF NEPHROLOGY

Iptacopan Reduces Proteinuria and Stabilizes Kidney ?\ ISN
Function in C3 Glomerulopathy \"

Methods Results after 12 months with iptacopan (compared to baseline)
@ Phase 2 PoC extension study, open label, 'Fé‘ 24-hr UPCR C‘l@ eGFR change E Serum C3 level
non-randomized reduction (ml/min/1.73m2) l. bGae:er::rirlc mean ratio to
C3 glomerulopathy (C3G) CohortA:
C) eGFR 230ml/min/1.73m? 0
Patients aged 218 years o
.’ Extension: Additional 9 months iptacopan < (3;3.1(’,001‘59) = (1,533’1;42'40) £ ﬁg;&‘): 2
3%: Original PoC study: Patients received open-label Cohort B:
[él iptacopan (3-month duration) * 2 1 % 0 96 t 1 96
-
n=16 CohortB: "=10 2 g
: 7 Cl(0.48, 1.31) Cl (-6.60, 4.69) Cl (1.70, 2.27)
C) (;otl'!ortése C})‘ Recurrent C3G P= 0.3151 P=0.7335 p<0.0001
Atlve (post-transplant)

UPCR, urine protein creatinine ratio; Cl, confidence interval
* Most patients had nomal 24-hour UPCR at baseline

I Combined cohort A + B C3 deposit score -7.00 Ci (-12.00, 4.00)

Nester CM et al. 2025 Conclusion These data provide a clinical rationale for further evaluation of
K | R E PO R T s long-term treatment of C3G with iptacopan.
Visual abstract by

Kidney International Reports Sophia Ambruso, DO
X @Sophia_kidney

11/Danicopan
factor D inhibitor
factor D catalyzes the cleavage of the Factor B and thus limits C3bBb

production
studies have shown that factor D inhibition allows for alternate pathway complement
suppression

11a/Danicopan (cont)
2 phase 2 studies



https://www.kireports.org/article/S2468-0249(24)01989-2/fulltext

studies were discontinued because of
lack of optimal systemic concentrations
lack of sustained inhibition ->limited and inconsistent clinical responses in
participants.

-https://pubmed.ncbi.nlm.nih.gov/36404708/

12/Vermircopan (ALXN2050, ACH-5528) oral factor D inhibitor that is in phase 2 trials for Lupus
Nephritis and IgAN but not currently for C3G

13/NM8074
humanized monoclonal Ab that targetC3/C3 convertase axis by binding to the Bb and
blocking the catalytic activity
currently being tested in its IV formulation in a phase 1b/2a trial
Primary outcomes include change in UPCr, albuminuria, and adverse effects
some trials for PNH and TMA

14/Another mechanism of action for some of the new agents is C5/C5 convertase inhibition

The terminal pathway activity plays a role in the phenotype of the C3G disease process
i.e C5 nephritic factor is seen with C3NeF in those with C3G more than DDD

15/The terminal pathway axis involvement is correlated with disease severity
C5b-C9 intense deposition in kidney biopsies correlates with the C3G

16/Eculizumab

humanized monoclonal antibody that targets the C5 epitope
C5 epitope is involved in binding alternate pathway C5 convertase, C3bBb3b, blocks cleaving of
C5 into C5a and C5b -> avoids the MAC complex formation

17/Avacopan

oral small molecule which is a C5a receptor antagonist that inhibits the C5a binding to its
receptor C5aR1

C5a is a anaphylatoxin and increase vascular permeability, induces oxidative bursting and
proinflammatory release thereby having a chemotactic effect on myeloid and lymphoid cells


https://pubmed.ncbi.nlm.nih.gov/36404708/

18/Many trials are ongoing. Some challenges are present.

identifying which patient populations would benefit from these novel therapies (ie.
those who carry poor prognosis)

understanding which therapy works for which patient population

lack of long term safety profile data

19/
Complement inhibition appears to show promising results
Further trials and studies are needed to elucidate which therapies work in which situations
an interdisciplinary approach that includes kidney biopsies, genetic testing, phenotypic
testing, etc

20/ That was so interesting and we can’t leave without testing your knowledge?

Which complement pathway is affected mainly in C3G ?
1. Lectin

2. Alternate

3. MAC

21/ The answer is Alternate Pathway. We hope this #tweetorial has increased your knowledge
on C3G and the emerging therapies. Please share this #tweetorial with your followers and
friends!

22/Thanks to @SaiAchi1 for authoring & @brian_rifkin, @MChanMD @sophia_kidney for great
feedback! #FOAMed #nephtwitter @ISNkidneycare @KIReports



