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Abstract

Complement 3 glomerulopathy (C3G) is a rare renal disease which has been diagnosed and distinguished for the
past 10 years. The disease is not only caused by genetic disorders but also acquired during a person’s life. The main
mechanism is abnormal control of complement activation with deposition of complement 3 (C3) component in the
kidneys leading to glomerular inflammation as well as glomerular damage. The clinical presentation of C3G varies
from generalized edema, hypertension, microscopic hematuria, proteinuria, nephrotic syndrome, acute kidney
injury to chronic kidney disease. The most common finding from light microscopy from kidney biopsy was
membranoproliferative glomerulonephritis together with immunofluorescence has found complement 3 using
dominant staining. Almost one half of patients with C3G present low serum C3 level. Currently, C3G cannot be
completely cured due to a lack of randomized control trials; therefore, treating C3G refers to an observational
study only. Prognosis of disease depends on the severity of renal pathology and cause of the disease; 70% of
patients progress to end stage renal disease, on average 10 years while the relapse rate after kidney transplant

can reach 50%.
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C = complement, F = factor, FH = factor H, FI = factor |, B = factor B, D = factor D, P = properdin, DAF = decay
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1. Classical pathway
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2. Alternative pathway
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MsuresTzEEEILSn (C1,C2,C0) dndlvgjgnnseduann
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3. Lectin pathway
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ARnmuRaUnafilelduanseiy faansy ansed 1
gu CFHR5 ﬁa&‘i%mﬂnﬁwuﬂaaﬁqm Wuauiinuni
WUU autosomal dominant @uAnainnisSessafiaund
U310l axon2,3 Y8381 CFHRS ian1ssiuiuvesdunaneidy
FHR5-FHR5
2. Uadeiignnszduanewds drulugjiinainnisaing
wouAvefrelusiulusruumeunduiluseanie Wunavili
SEUUABUNAIWIYUAAUNR wouRueRfinules laun
wouRUBAR® C3bBb (C3 convertase) w30 C3 nephritic
factors Sinaviil C3bBb vhemldunnTuuasuiuiu aansa
wuueuRvefnindnfisTesar 50-80 Tugfue C3G"° uae
A91891unULeURUBRARD C3bBaC3b (C5 convertase) %58
C5 nephritic factor'!
* C3 nephritic factor . autoantibody #ifimne
§im C3 convertase 1% C3 convertase Laaaiuﬁﬂﬁu
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M19197 1 anveen1siialsn C3 glomerulopathy Miinduainiugnssuiinules

Genetic testing abnormal Chromosome Renal pathology
Fusion protein
FHR2, ,-FHR5, 1931.3 DDD
FHR5, -FHR5 1931.3 C3GN
FHR3, ,-FHR1, , 1932 C3GN
FHR1, ,-FHR5 1932 DDD, C3GN
FHR1,,-FHR1, 1932 C3GN
FHR1, -FHR2, , 1932 C3GN
Mutation
ADAM19 (ADAM metallopeptidase domain 19) 5g33.3 DDD
CFD (complement factor D (adipsin)) 19p13.3 DDD
CFl (complement component 1) 4925 DDD
CR1 (complement component receptor 1) 1932 DDD
MCP (also known as CD46, membrane cofactor protein) 1932 C3GN
AN5197 2 ANvRYeIN1TiAlIA C3 glomerulopathy Aatunends
Frequency (%) Mechanism Renal pathology
C3 nephritic factor 50-80 Dysregulation of C3 convertase (C3bBb) DDD
C4 nephritic factor 24 Dysregulation of C3 convertase and C5 Non specific
convertase in classical and lectin pathway MPGN
C5 nephritic factor 50 Dysregulation of C5 convertase (C3bBbC3b)| C3GN > DDD
Factor H autoantibodies 1.0 Affects factor | cofactor activity DDD, C3GN
Factor B autoantibodies 25 Activated C3 convertase activity and DDD, C3GN
increase C3a level
C3 autoantibodies 1.5 Activated C3 convertase activity and C5 DDD > C3GN
convertase activity
Monoclonal immunoglobulins Activated alternative pathway C3GN > DDD
associated with multiple myeloma,
monoclonal gammopathy of
renal significance (MGRS)
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21n15vedlsnaInTauaneantavatesULuy tnefesay
90-95 wwhengueInisadniaunilusiululaans Sevas

27-55 wuen1suankuunguiunlisiin fevay 24-76 wu
Aududongs Sesaz 64-85 anataanznuidindonuas
warsouar 14-59 wun1svinuvadlnanas®  siudeenns
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anwauz microscopic hematuria kavsosay 23 [Wudnwuy
macroscopic hematuria %39 red cell casts 16 a529lUsAU
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nephrotic syndrome fis3agaz 26.5 wunsvinauvedlnanas
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1. N19A579R1ENa89RanssAl (light microscopy)
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proliferative glomerulonephritis (31]1'7; 2) Sovay 21-28
WU mesangial proliferative glomerulonephritis gz 8-29 wu
diffuse endocapillary proliferative glomerulonephritis Lag
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chronic fibrotic wag sclerotic glomeruli lausgnin**
2. 1150573 immunofluorescence (IF) WUNISANG
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¥iindu q iensialinunsindvesnoundusiau 1 e
e C1 war C4 ufe1amsaanunIsindaes IgM USiany
subendothelium %38 subepithelium 17" UaNINIS.

919NUN13AAAVRY light chains 1 lnewulugUae C3

glomerulopathy 911n17% monoclonal gammopathy'®

UM 2 wedanniilaannndesganssail light microscopy
WUdnwag membranoproliferative pattern An mesangial

hypercellularity and capillary wall doublecontours (PAS x 400)

gﬂﬁ 3 gy immunofluorescence WUSNwWMY intense

staining C3 i glomerular capillary loops Wag mesangial

LUV coarse granular pattern

3. N1IASIANINAD99aNTIAUBLANATOU (electron
microscopy) fiauisnsunsgulunisasiauenlsasening
DDD uag C3GN lagidldnuaugiuanaaiu ¢ail (Ui 4)
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* DDD U electron-dense gﬂ‘ﬁwmﬁau sausage-
shaped %38 Chinese calligraphy-like 3112UN
ag'maiu%u lamina densa ¥83 ¢lomerular
basement membrane Wara1INUTAUTIIN
Bowman’s capsule uag tubular basement
membrane 5678

* C3GN nuanuazved electron-dense wuulalfisuing
Faruvsednunzimiloudusgfiuiina mesangium,
subendothelium 38 subepithelium wazaIuIY

294 electron-dense wutleunin DDD™
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(uu) C3 glomerulonephritis Wy electron-dense
wuulsifisuisdnnuniednuasmiloudu nszanesogin 4
agjﬁu‘%nm mesangium, subendothelium 950 subepithelium
(819) Dense deposition disease WU electron-dense JU314
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mﬂa&‘jmsﬂwﬁy’u lamina densa U84 glomerular basement
membrane Ludmusnn
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USuauagseiunsyinauvesneunduyiluiden loun
seiu C3 way C4 Tuiden Tnedthwdwlngasiany 3 Tu
Genanadladedosas 4176 Tuvazdisesiu Ca Tudonanaa
Wioederay 1-23 Wil wazRansandmsiasedu serum
soluble C5b-9 level, serum C3 nephritic factor (C3Nef)
Ly autoantibodies against factor H Tu@ﬂ?m‘ﬁuiﬁa SRGE
sgaumsunauludeauaazyin awisaldlunisitdads
wonlsalgsad®
* 52AU serum C3 diulngjanasiaudnlu DDD
* 526U serum soluble C5b-9 Lﬁu"ﬁu‘tuﬂﬂ’m C3GN
« 594U C3 nephritic factor (C3Nef) luidoniistusouas
40-60 lu C3GN wazifinduldunndedesay 80-90
Tu DDD
« syFuleuFvense factor H asvanuldlua C3GN
uay DDD WAnUINAAMUENRUSHUNSIAANTIE aHUS
FIUGE
« syduleuFvense factor B asaanulgluis C3GN
ez DDD

wig19lsAN1UNNTASIATEAY serum soluble C5b-9
level, serum C3Nef, autoantibodies against factor B way
autoantibodies against factor H 1u Felaildunmsgu
Wesandldeanuaziistatung uenanfinaad1eduy
wal seauppundiuiludenaiunsaldluniswennsailsa
aﬂﬁﬂ:ﬂﬂ’ﬂi@uLLi\‘i‘U’eNIiﬂLLazmiﬂoﬂLﬁm‘ﬁlﬂ%{'ﬂﬁﬂﬁﬂlmé’eﬁ\‘i
iz&lsqmﬁﬁﬁﬂﬁ WU serum C3 amadg, serum soluble C5b-9
level Wudu uay serum C3Nef iiady!”
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dlomnfianuddrysensiadulalunissne uwasmnnsa
nuauAaUnAn1iugnssuetvlinevaustion1sinw
A1881nandauiu’® nsdansianuiaunfvesduuag
ns3esfBulutlagiiu annsadeinegiadonvieduile
ATIIANURAUNAN UGN 5NN TIY polymerase chain
reaction (PCR) wan1samialdiiatuseaia 2-7 u laeidl
nsnsaadunguuesdu (gene panel) mmsgiufisinneli
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\imlsA C3G Aa C3, factor B, factor H factor I, MCP uway
CHFR5® uona1nddafinisdensiadudu 9 Anslsaladn
falandlu A1s5199 1

n133NYT
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$nunlsalimevinld desarndulsafinvlives 3ad
%Jaai’wﬁ’fﬂumﬁﬂmmLLasﬁ%'ﬂ’ﬁslumi%’ﬂmIﬁﬂﬂfjufT AN
nMefnyinuudanamsniuarsenudiieyintuds a1
i 4* TnsuuziinissnuiuuuuseAulseaaanienis
USudsung@nssy muauanduidenuazanlusiuia
Tuaanizeen angiotensin-converting enzyme inhibitors
(ACEl) %39 angiotensin-receptor blocker (ARB) uaz
Asanszivleiuluden Wudy uenaniinsranuaniy

monoclonal gammopathy TungurUaegeens 91afia15a4

USnwergsunnglsadon ieviin1snsiaidaduiiaiu
wazn1slgalvIUnmulsnTIningIany

A19190 3 o1n1skareInisuansinulalug Uiy C3

glomerulopathy
Signs and symptoms | Frequency(%)

Glomerulonephritis 90-95
Proteinuria 90-93
Edema 40-70
Hypertension 24-76
Microscopic hematuria 64-92
Renal impairment 14-59
Low serum C3 and normal serum C4 70-80

A19197 4 Toyan1sAnwIveen1sinelia C3 glomerulopathy Tutagdu

Interventions |Study design| Follow-up | Outcomes
Rabasco A, et | MMF + steroid Prospective |47 months |60 Renal survival 100% in MMF
al 2015 vs other + steroid | study Clinical remission 80% in MMF
Bomback AS, |Eculizumab Prospective |12 months |6 N=1: lower proteinuria
etal 2012 study DDD=3 N=2: reduced serum creatinine
C3GN=3 |N=1: stable creatinine
Le Quintrec M, | Eculizumab Retrospective | 14 months | 26 Global clinical remission 23%
et al 2018 study Partial clinical remission 23%
No response 54%
Kurtz KA, Plasmapheresis | Case series 15-year old | Stable serum creatinine
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