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01  Método

19 pacientes con GC3 trasplantados desde 1999 - 2016 (12 GNC3y 7 EDD) evaluados en el
Centro de Enfermedades Glomerulares del Centro Méedico de la Universidad de Columbia

* Seguimiento de 76 meses
* 14 recibieron Inmunosupresion
previa




Table 1. Baseline Characteristics of C3G Patients Who Underwent Kidney Transplantation

Age at Cod ent
Age at First HLA Antigen rma or Paraprotein
1D Sex Dx,y T, v LN oS U, ion Tx Ty;pn Mismatch enetic M ion ld_-'lfhd
C3GN1 M 12 21 Steroids, MM X LURT" [N CD46 mutati NT
rituximakb
C3GHNZ M 18 23 gﬁmids, CY0C, F, LRRT® [N NT MNT
1
CE3GN3 M 12 28 Steroids, MMF, ritdkimab, LRRT 3 of B C3Mef MNT
eculizumaly
C3GN4 M 36 3 Mone LRRT" M C3Mef MNT
C3GNE M 35 4 Steroids, MMF LURT A NT MNT
C3GNE F 18 1 MNone LRRT A MNT MNT
C3GN7? F 26 2 Steroids LRRT" 0 of 6 NT MNT
C3GNB M 17 1 MNone LRRT A NT MNT
C3GNS F oo 2 Steroids, CYC DDRT [N MNone NT
C3GN10 M [:1v] 7 Steroids DDRT 3 of 6 MNT lgGx
C3GMN11 M 22 2 Sterocids, MMF, CHNI LRRT" [N CEhMef Mo
C3GN12 M 33 3 Mone LURT® M NT Mo
DDD1 F 43 4 Steroids DDRT Oof 6 Anti-CFH Ab, lgGA
homozygous CFHAS
deletion
DDDZ2 MM 30 41 Stercids LRRT G of 6 C3Mef MNT
DDD3 M 22 23 None LRRT* 0 of 6 CFl deficiency, MNT
heterozygous CF)
miltation
DD D4 F 37 41 Steroids, CYC LURT 2 of 6 C3Nef lgGx
DDDS ! 28 31 Eculizumab LRRT" 3Iof6 MNT MNT
DDDe M &0 ) Steroids, CYC DDRT Oof 6 NT Mo
DDD7 M 7 18 teroids LURT MNA C3Mef Mo
Abbreviations and definitions: Ab, antibody; G306, lomerulpGathy, CIGEN, &3 glomenlonephritis; C3MNel, C3 nephr famr:n el, G5 nephntic factor; COWE, the
gena Eﬂmdmg meambrane cofactor protein (MCP); C t factor H; CFL complesment factor I SMI, calcinaurin TCYC, f.-,n:lc.pl‘mplﬂrrh:le DOD, denses
depaosil d : DDRT, dec donor renal transplam Dix, diagnosis: LRRT, living related renal m;ﬂaﬂd LURT, living unredated renal transpl ; BMMF, ry olate

mofetd, A, data not avadable; NT, not tested; Tx, transplantaton.
*Preemplive transplantation.

Pérdida del injerto

9/19 PACIENTES
(6/7 €DD Y 3/12
GNC3)
7%
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Table 2. Treatment of Recurrence and Occurence of Graft Failure

1D Dx of Recurrence Rituximab TPE Other Therapy Graft Failure
C3GN1 True Mo Mo Steroids Mo
C3GMN2 True Mo Mo Mo Mo
C3GN3 Mo Mo Mo Mo Mo
C3GN4 Probabile Mo Mo Steroids, ACTH Yas
C3GNS True Mo Mo Increased MMF Mo
C3GNG True Mo Mo Mo Yas
C3GMN7 True Mo Mo Increazed MPA Mo
C3GNB True Mo Mo Mo Mo
C3GEND True Mo Mo Mo Mo
C3GMN10 Probabile Mo Yes Switched from tacrolimus to belatacept Mo
C3GN11 True Mo Mo f
C3GN12 Mo Mo Mo

DDD1 True Yes Steroids and oral CYC

DD D2 Probable Mo Mo

DDD3 Probable Yes Mo

DD D4~ True Yes Mo

DDDs Mo Mo Mo

DDD& True Mo Mo

DDD7 True Mo Mo

DDD7 Probable Mo CDX-1135

DDD7e True Mo Mo

Abbreviatons and definitions: ACTH, m’ln:ntmE(GSGN 3 glnMnlm-\ephnhs CD-1135, expenmental complement blocker, CYC, cyclophospharmde; DDD, denze
deposil dissase; Dx, dagnnsas MMF, mycophenolate mofetl; MPA, mycophenclic acid; probable recurrence, ight microscopy pattern of meﬂﬂ:-annprnl:f‘erame
glormerulor it glomerudonephritafthrombotic microangopathy with C3-dominant or codominant slaimng with s 1 of

rmediated di and exchsion of other causes; TPE, thermpeutic plasma exchange; true recurmence, meels consensus criteria for O3 glomerulopathy uf lighit ke
scopy pattem of membranoproliferative glomerilor gioproliferative glomerulonephrtis with C3-dominant siaining
D00 first beopesy.

DDDT first allograft.

“DOD7 second allograft.

“DOOT third allagraf

Rituximab: 3/ 3
pérdida del
injerto
€Eculizumab:7/5
pérdida del

injerto

A pesar de [a triple terapia
inmunosupresora, el aumento
o cambio en [a misma (a
recurrencia de esta
enfermedad es frecuente.
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Objetivo

Evaluar la eficacia
de diferentes
tratamientos para la
recurrencia de GC3
en pacientes
trasplantados

207 estudios

12 estudios

incluyeron

7 estudios de cohorte

5 series de casos

122 paciente Tx con
GC3

73GNC3 49 EDD
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Table 1. Characteristics of the included studies in this systematic review of outcomes of KTx patients with C3GN.
C3GN among KTx Reclplents
Time to Median Mo Therapy
Age at Time of . . ) Coraft
Dialysis ar Median Time from Rituximab,  Eculizumab, FLEX + far
Authors Tg':d"f P‘;‘;““ m“""‘"'l;m"’ F ‘:"‘“' KTX, ’*Kp‘m"f c;"":;l‘;“ Fallowlp  KTxto  Recumence  Graft  GraftFailure  Steroids, Graft  Recumence, F:J::'L"
¥ " Ed_l’*“""P" d , ) Median jibnarmally pgonthel  Recurrence Failure i) ") Fadlure (ub Craft |
an (Years {Months) Months) Failure (n) =
CDds, 1
8, ves 31
LEKTx,7 | C3Mef,2 oy )
“‘ﬁﬂ“:l"“i'ﬂ“ﬂ,'m" Cohert 12 n 3 “® LUKTx 3 | CONef, 1 7% orcheble? o () e with 10 92 3
- DDETx, 2 Pona, 1 FLEX]
Not done, 7 na }
1+ plus
autnlogous
Zand et al., 2014 - LKTx, 17 14, ves peripheral stem
5] Cohert 21 ME 9 423 DK, 4 719 - o 13 00 e e 10,0 7
1 treated with
steroids alone, 1
LRKTx, 3
F"';“"".‘* b e 17 &7 N . LUKTx 3  CFHRS, 17 157 ) A, yos oo 00 22 14.3 5
2019|71] DOKTx, 1 49, probable
Home, 2
Sematal 308 Came 3(e 66 1 . DDKTx, 3 Anti-CFH ab, . ] 3 de nava 11 0 0 22 3
[72] SCTIES o) i
“‘"““TE;"' ME Cam ”m:m], %5 2 . DDKTx, 4 . . o 2 ves o 0 0 21 1
Maslaretal, X6 oy 5 374 3 DOKTs, 1 as 2,ves o 10 0 11 1
7] LLIKTs, 1 ;
mmlc;:?].. o M . i . . . . 15 9, ves i a2 [ 0 z
]
Bomback et al, Case - {1 treated with
A
2013 2] 3 3 2 /3 28 2 - 1,0 0 i
PLEX, sterodds)

Abbreviations: KTX, kidney transplant; LKTx, living donor kidney transplant, LRKTx, living-related kidney transplant; LUKTx, living unrelated kidney transplant; DDKTx, deceased
donor kidney transplant; PLEX, plasma exchange.



Tasa de pérdida del injerto

427 despues de
la Plasmaferesis

33% despues del
eculizumab 01

De estos 122/66
o : pacientes no
81% despue? del 03 04‘ Recibieron tto por Fr
rituximab estable con una
pérdida del injerto del
40% ( GNC3 32% y 53%
EDD)
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Casos1,2,3

3 pacientes ( 9-12-13 anos)
recibieron eculizumab por
GC3 de sus rinones
nativos con mejoria de la
proteinuriay de la funcion
renal en los tres casos.

Reporte de 4 casos

Caso 4

Paciente 17 anos con Dx GC3, con pérdida
de su primer trasplante.
Estudio Genético sin mutacion y Factor
nefritico c3 -.
Recibe su 2do Tx renal con recurrencia a
los 6 meses postx
* Recibi6 eculizumab durante 5 meses por
reactivacion viral, rechazo humoral y
nefritis por BK ---> SE SUSPENDE
* 3 meses despues se reintroduce tto con
una franca mejoria de la proteinuria y de
la funcion renal

Conclusion

El eculizumab se puede
retirar tras la remision
completay reincorporar
en casos de recaidas
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Successful Use of Plasma Exchange to Prevent Recurrence of
C3 Glomerulonephritis after Kidney Transplantation: A Case
Report

Pipeleers L.", Sennesael J.7, Massart A2, Geers C_*? Goodship T#,
Stordeur P.%, Wissing K.M.!

Universitair Ziekenhuis Brussel, Department of Nephrology and
Hypertension, Brussels, Belgium, 2Erasme Hospital ULB, Department
of Nephrology, Dialysis and Renal Transplantation, Brussels, Belgium,
*Universitair Ziekenhuis Brussel, Department of Pathology, Brussels,
Belgium, *Newcastle University, Institute of Human Genetics,
Newcastle upon Tyne, United Kingdom, *Erasme Hospital ULB,
Department of Immunoclogy, Brussels, Belgium

Background: Complement-mediated glomerulonephritis relapses in
about 80% of patients with a history of disease recurrence in a previous
graft. There is so far no efficient treatment to prevent recurrence.
Methods: Case report on the use of intermittent plasma exchange to
prevent recurrence of C3 glomerulonephritis (C3GN) in a second kidney
transplant, after loss of a previous graft due to disease recurrence
Results: Our 26 year-old patient was initially diagnosed with type 1
membranoproliferative glomerulonephritis with isolated C3 deposits.
She developed end stage renal disease and received a first kidney
transplant in 2007. The post-transplant course was complicated by
an early graft loss due to biopsy proven recurrence of C3GN (after 9
months). Persistent activation of the alternative complement pathway
{low C3, high C3d and normal C4) was noted before, during and after
transplantation. Thus far no underlying pathogenic mechanism has
been found despite extensive evaluation of the complement pathway.
Because of specific anti-HLA antibodies against more than 85% of the
donor panel the patient was admitted to the Eurotransplant Acceptable
Mismatch program. A second kidney transplantation was performed in
January 2011. We combined standard triple immunosuppression with
plasma exchange (40mlL/kg body weight per treatment) at decreasing
frequency, with a maintenance schedule of 1 exchange every two weeks
after the first month. One year after transplantation no rejection has
occurred and the patient maintains good graft function (creatinine 1.3
mg/dL) without signs of complement activation, microscopic hematuria
and proteinuria. A protocol biopsy 3 months after transplantation showed
no signs of disease recurrence on immunoflucrescence and electron
microscopy.

Conclusion: Prophylactic plasma exchange might correct the underlying
pathogenic mechanism in patients with C3 glomerulonephritis, thereby
preventing uncontrolled complement activation and recurrence of disease
after kidney transplantation. Plasma exchange could be a cost-effective
and widely available alternative to the recently developed C5 inhibitor
Eculizimab in this indication.

Supplement to Transplantation November 27, 2012, Volume 94 Number 105

Reporte de caso sobre el uso de
plasmaferesis intermitente para prevenir la
recurrencia de GNC3 en un segundo
trasplante renal.

Pacte de 26 anos en su segundo trasplante,
recibe una combinacion esquema
iInmunosupresor estandar + plasmaferesis (2
recambios semanales a partir del primer mes)
para prevenir la recurrencia

Un ano despues del trasplante el paciente
mantiene una buena funcion del injerto, sin
signos de activacion del complemento,
hematuria microscopicay proteinuria



Las normas KDIGO recomiendan

No excluir candidatos con MPGN del trasplante renal; sin embargo, el

riesgo de recurrencia debe ser considerado y discutido con el candidato
(1B)

Recomiendan investigar una causa infecciosa, autoinmune o mediada por
paraproteinas antes del trasplante para guiar el tratamiento e informar el
riesgo de recurrencia (1C)

Sugieren tratar la causa de MPGN antes del trasplante, incluida la EDD vy
GNC3 (2C).

Sugieren que los candidatos con C3G se evaluen en busca de causas
geneticas o adquiridas para la desregulacion de la via alternativa del

complemento para guiar el tratamiento e informar el riesgo de recurrencia
(2C)



Qué hacemos...
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Original Investigation

AJKD

Kidney Transplantation in C3 Glomerulopathy: A Case

Series

Renu Regunathan-Shenk, Rupali S. Avasare, Wooin Ahn, Pietro A. Canetta, David J. Cohen, Gerald B. Appel,

and Andrew S. Bomback

Rationale & Objective: C3 glomerulopathy
(C3G), a form of glomerulonephritis associated
with dysregulation of the alternative complement
pathway, occurs either as dense deposit disease
(DDD) or C3 glomerulonephritis (C3GN). Few

in patients with DDD (6 of 7) than in patients
with C3GN (3 of 12), oceurred at a median time
of 42 months posttransplantation, and was
attributed to recurrent disease in half the
failures. A rare genetic variant or autoantibody

Piereed o vulvv\'vvu.v-

Complete author and article
information provided before
references.

Correspondence fo
R. Regunathan-Shenk

rsherd@mfanmwnady] | oo



Esquema de inmunusupresion

SN N

MMF
monoclonales

Corticoides Tacrolimus



Todos los
trabajos
reportados
utilizaron
~ eculizumab

ante la
~ recurrencia

En resumen...

02 No hay nada

escrito sobre su
uso preventivo

\\u
\N estro planteo es

No utilizar |
eculizumab de

forma preventivay

estar atento a la
recurrencia y asi

iniciar tratamiento

D e oot
o



preguntas

1. Alguno utilizaria timoglobulina ?

2. Otra sugerencia respecto a la
INMunosupresion?

3. Utilizarian plasmaferesis de forma
preventiva para evitar la recurrencia?



Factores de riesgo de recurrencia

Abstract? A41

Biological Markers to Predict Recurrence of C3 Glomerulopathies
After Renal Transplantation. M. Le Quintrec.’® M. Rabant,® M.
Marinozzi,? M. Buchler,* C. Mousson.” F. Bridoux.® C. Legendre_.”
M. Delahousse,! WV. Fremeaux-Bacchi.5? ‘Nephrology and Renal
Transplanttaion, Foch Hospital, Suresnes, France; *UMRS 872, Cordeliers
Cenrer Research, Paris, France,; ‘Anatomopathologie, Necker Hospital,
Paris; “Nephrology and Renal Transplantation, Hopital Brefornrneai,
Tours, France, “Nephrology and Renal Transplantarion, CHU, Dijon.
Frarnce,; "?Ve_phm!og’ and Renal Transplantation, CHU, Poiriers, France,
"Renal Transplantation, Necker FHospiral, Paris, Frarnce; *Tmmunology
Laboratory, HEGE Paris, Frarnce.

C3 glomerulopathies (C3G) (Dense Deposits Dhisease (DDDY) and glomerulonephnitis
with isolated C3 deposits (GINC3)) and MPGN type I are complement-mediated
diseases. Afier renal transplantation. recurrence i1s common and responsible for
graft loss._

Aidm: Identify risk factors for recurrence and graft cutcome in particular the role of
alternative pathway consumption and complement deposits (C3d. C5b9) in graft.
Methods: Panents with MPGIN type I or €3G on native kuidney with renal
transplantation were selected from 8 Transplant Unats. All patients had complement
mvestigations (C3 and sCS5b9 plasma levels. C3 Wef and genetic screeming) and
C5b9 and C3d staiming on biopsies. Climical recurrence was defined by proteinuna
(=1g/g). renal failure (creatinine =30% of baseline). positive C3 deposits and absence
of other nephropathy on graft biopsy.

Results: Fifty seven patients were selected. with DDD (n=16). MPGIN type I {(n=21)
or GINC3 (n=20). Mean age at diagnosis. ESRF. and renal transplantation was 23,
30 and 38 vears old. Graft survival was sigmificantly lower 1in patients with clinical
recurrence than in those without recurrence (p=0.05). MPGIN type I recuurred more
frequently than DDD (HR:- 3.19 (1.39-7_30), p=0.0069_ A fier renal transplantation,
low plasmatic C3 and high soluble C5b% are associated with the higher recurrence
nisk compared normal plasmatic C3 (HR= 3 20 p=0.031) and normal sC5b9 (HR
11.54. p=0.0001). Positif C3Nef was not associated with recurrence risk (p=0.6).
CS5b9 staining was positive in 76%6 patients with clinical recurrence (n=13/17) and
in all who lost their graft du to recurrence (n=7).

Conclusion: Persisting unceontrolled pathways activation (low C3 and sCS5b9)
and C5b9 staiming m C3IGMPGI type I after RT are predict markers for severe

TEeCUITEIICE

C3 bajo Después de
Csbg aumentado Tx renal

La recurrencia se definio

Proteinuria > 1gr
Alteracion de la funcion renal (aumento
de la Cr >30% de su valor basal)
Depositos de C3y Csbg en la BR en
ausencia de otra nefropatia
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