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ORGANIZA:

Incidentes Prevalentes
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ANZDATA

AUSTRALIA &

NEW ZEALAND
DIALYSIS & TRANSPLANT
REGISTRY

Prevalencia etiologia ERC en TRDF

Not reported

Miscellaneous kidney disorders

Other systemic diseases affecting the kidney

Tubulointerstitial disease

Familial / hereditary kidney diseases
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Diabetic kidney disease

o
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ANZDATA 46th Annual Report 2023 (Data to 2022)




OPTN ORGAN PROCUREMENT AND
TRANSPLANTATION NETWORK

Number of transplants

Primary Cause of ESRD

———

2010 20m 2012 2013 2014 2015 2016 2017 2018 2019
Year of initial waitlisting

- Hypertension - Glomerulonephritis - Other cause/unknown

Rate per 100 patient-years

By Primary Cause of ESRD

_— -

2012 2013 2014 2015 2016 2017 2018 2019
Year of initial waitlisting

- Diabetes - Hypertension = Glomerulonephritis - Other cause/unknown

2020

Data source: USRDS ESRD database and OPTN waitlisting history. All patients were followed until December 31, 2019. Transplants
included kidney-only transplants and excluded simultaneous pancreas-kidney transplants.




PREVALENCIA DE RECURRENCIA GN EN T 0 enfermedad de base)

17,8%5a




Diferentes tiempos de seguimiento

Datos incompletos biopsias

\_ v
AN
é A
Biopsias por indicacion clinica/protocolo.Variabilidad indicacion
biopsia.
\ /

N

i
Diferentes criterios de inclusién ( GN primarias/secundarias ),
recidivas histologicas o clinicas
v
Epoca TR
Variabilidad geografica
<
Umbrales diferentes acceso TR
v
4
Recurrente vs de novo
/
\
Solapamiento con otras causas de disfuncion renal
/

10logy. 2019.Vol 10,Art 1944
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CAUSAS PERDIDA INJERTO*
1980-2000 0; 0% 2001-2022

19; 4%

1;0%

AN

* GN/RECIDVA " RECHAZO AGUDO INJERTO = DISFUNCIGN CRONICA INIERTO = GN/RECIDIVA = RECHAZO AGUDO INJERTO = DISFUNCION CRONICA INJERTO
VIRUS BK » MEDICO-QUIRURGICAS u OTRAS CAUSAS VIRUS BK = MEDICO-QUIRURGICAS « OTRAS CAUSAS

*Censurada por muerte y trombosis vasculares precoces



DISFUNCION CRONICA INJERTO

Direct versus indirect allorecognition
Donor-host mismatch
Subclinical inflammation
Co-stimulatory signaling
Inadequate immunosuppression

Cellular immunity

Autoimmunity

|

Tertiary lymphoid tissues
Ectopic accumulations of
lymphoid cells in cases
of chronic inflammation

Immunological factors

Nonimmunological factors

Recidiva GN

Transplantation

Pregnancy

l

Transfusion

|

Preformed DSA

Acute, subacute
or chronic rejection

/

Suboptimal

exposure

\

De novo

DSA

Nonadherence
to treatment

Cardiovascular
comorbidities

|

Age

Inappropriate use of
nephrotoxic drugs:

Chronic DGF : :
dysfunction (NSAIDs, cidofovir, foscarnet,
aminoglycosides etc)
Recipient
~ CNI
nephrotoxicity
Diabetes Infection
Dyslipidemia ~ Hypertension

CNI, calcineurin inhibitor; DGF, delayed graft function; DSA, donor-specific antibodies.

1. Jevnikar AM et al. Clin J Am Soc Nephrol 2008;3(Suppl 2):556—67; 2. Pazhayattil GS et al. Int J Nephrol Renovasc Dis 2014;7:457-468; 3. Sellarés J et al. Am J
Transplant 2012;12(2):388-399; 4. Lefaucheur C et al. ] Am Soc Nephrol 2010;21(8):1398-1406. 5. Koenig A et al. Front Immunol 2016;7:646; 6. Valenzuela NM et al.
Methods Mol Biol 2013;1034:41-70; 7. Siedlecki A et al. Am J Transplant 2011;11:2279-2296; 8. Puttarajappa C et al. J Transplant 2012;2012:193724.



Acute
Rejection
N=340

@)
[/I_ﬂ\ 862 TR con GN

Proportion Surviving

1.00

p-value
0.757 0.81 (rejection vs recurrence)

0.72 (rejection vs Both)

Acute

0.50 Rejection
0.25 Recurrent
0.00

Follow-up Time, years

Singh et al. Clinical Transplantation. 2019;33:e13738




1996-2006

1317 TR. 330 pérdidas.

138 éxitus con injerto funcionante
39 no funcidn primaria

A Unknown
715%

Acute rejection

Medical/surgical 18 /12%

25/ 16%

Glomerular disease

56 / 37%
Fibrosis/atrophy

47 1 31%

153 biopsiados ( 98%)

MAYO
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Y
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El-Zohgby et al. AJT. 2009;9;527-535




Estudios basados en biopsias de
protocolo (0, 4, 24, 60,120 m) y no
guiado por manifestaciones clinicas

Biopsias estudiadas
sistematicamente con MO, IF y ME

Recurrencia: histologia compatible
con GN

GNM, NIgA, GNMP, GEFS

MAYO
414 GN antes de TR CLINIC

1282 no GN @

0.6

© GN before transplantation
O Non-GN diagnoses

0.5

0.4

0.3

0.2

Incidence of graft glomerulonephritis

0.1

0.0 &

| | 1 1 | 1 1 1 | 1 1
0 12 24 36 48 60 72 84 96 108 120
Months posttransplantation

Cosio et al. Kidney International (2017) 91, 304-314




Hazard ratio (death censored)

N W A 00 OO N @

6.79
(2.69-17.2)*
4.97
(2.45-10.1)*
3.44
5 59 (1.22-9.71)*
(1.85-3.63)"
1.36
(0.27-6.76)

All GN MPGN FSGS IGA MN

nephropathy

Cosio et al. Kidney International (2017) 91, 304-314



RECIDIVA GN | g
=1\  Escasa Informacion

TRASPLANTE - Gran variabilidad de incidencia

recidiva/causa perdida de injerto

RENAL

» Dx por biopsias de protocolo/indicacion
clinica.

 Pacientes jovenes con IS previa al TR

 Empeoran SV injerto >que RA

* Heterogeneidad




Four most common recurrent GNs:

« IgA *
| nephropathy

Membranous
nephropathy

Risk of clinically-significant recurrent disease
LN, AAV, Anti-GBM IgAN, FSGS, MN, MPGN
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2018 Crp 1,1 mg/di
Prot 2 g/d >BR~>

NIgA ( M1 EO SO TO

C0)
4

Tto soporte
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3er m: Crp

Prednisona 6 m. TRDV 2022 ( hermano ) 1,7 mg/d|
2> MMF Crp 1.4 mg/dI Prot 1.2 g/d
DSA neg
4 4 =
~
Prednisona oral Estudios Crp 2,6 mg/d
6 meses At i ' ioDSi
genéticos sin Prot 1,4 g/d Rebiopsia

Aumento MMF

alteraciones

/ /




RECURRENCIA NEFROPATIA IGA

Prevalencia recurrencia 10-20 % a 10 afios en biopsias por indicacion clinica, hasta 50% biopsias de protocolo.

Retrospective Cohort Study

Pérdida injerto hasta un 20-30 % a 10 a TANG® il TANGS) Project
Tiempo medio: 3,4 afios & e

v

« Uffing et al. TANGO Project. CJASN 16: 1247-1255, August, 2021 \&\ \oA nephropathy diagnosis

January 2005 to
December 2015

Estudios reportan mas riesgo en protocolos sin esteroides vs mantenimiento ( HR 4,17).
Visger et al. Clin Transplant 2014: 28: 845-854

Estudios reportan menos riesgo en protocolos induccion timoglobulina.
Berthoux et al. Transplantation 2008;85: 1505-1507

Mayor riesgo en TRDV, compatibilidad HLA
Jovenes, menor tiempo en dialisis.

DSA pretrasplante y de novo > riesgo ( HR 2,74; HR 6,65)

Uffing et al. TANGO Project. CJASN 16: 1247-1255, August, 2021
Curso agresivo/semilunas en RN pueden predecir > riesgo
Variantes genéticas en CFHR protein 5 (CFHR5) se han asociado a susceptibildad en RN ( recidiva TR?)
Mousson et al. Transplantation Proceedings, 39, 2595-2596 (2007)

Tan et al. Sci Rep. 2021 Mar 9;11(1):5467.

Zhai et al. 3 Am Soc Nephrol. 2016;27(9):2894



BIOMARCADORES
+ IgA1 deficiente galactosa sérica * IgA sérica (>222,5 mg/dl)
+ Complejos IgG-IgA séricos * APRILsérico
« Complejos IgA-sCD89 » Protedmica urinaria
+ AutoAc especificos IgA1 (SERPINAL
deficientes ga|actosa transfemna,APOA4,RBP4)
Putative Factors Involved
N O' N wl w
) . @ PRETR POSTR
T ' \ ‘ >
Alteration of Genetic Aberrant Infections Food
microbiota factors mucosal antigen
immune Garnier et al. PLoS ONE. (2018) 13:e0196101.
Berthoux et al. JAmSocNephrol. (2017) 28:1943-50.
k/ & responses Berthelot et al. Kidney Int. (2015) 88:815-22
l Abstracts Congreso TTS 2020
Intestinal
: Epithelium
" ANTIGEN Peyer’s ; : :
\l Patch deposit
-, ) V4 T cell
@ : : :
4y C
v g ¥ IgA* B cell »
Dendritic P : : \:k?\
cell TcE . od : : Spde
K R P " VR y
BAFF A e . N ~ : 2844
T-cell dependent  Class Gd-lgAl | E GAAZ
@PRID CSR switching : T
Increased circulating Creation of antibodies Formation of IgA Nephropathy
galactose-deficient directed agaist pathogenic IgA1- Mesangial deposition
& "L IgAl i galactose deficient containing immune : of immune complexes,
TACI 7 357_ ) IgA1 (IgG/IgA) complexes inflammation/glomerular
BCMA CCRa# ) / injury
B IgA* B cell
B cell T cell-independent

HIT1 HIT2 HIT3 HIT4

Gesualdo et al. Seminars in Immunopathology (2021) 43:657-668



Como trataria la recurrencia

Extrapolado de estudios de RN
Triple terapia TAC+MMF+PRD
Si IMTOR=convertir

Treatment strategies Level of evidence

IgA nephropathy Antiproteinuric ¢
Corticosteroids
Calcineurin-inhibitor®
Corticosteroid + calcineurin-inhibitor
Antimetabolite
Alkylating agent (for crescentic form) ¢
Tonsillectomy ¢

Class | evidence # - treatment(s) is recommended based on current evidence/consensus; Class Il evidence ¢ - treatment(s| should be considered based on
current evidence/consensus; Class ll evidence ¢ - treatment[s) is not recommended based on current evidence/consensus. °Continue with or restart/inifiate
calcineurin-inhibitor [either cyclosporine or facrolimus]. GN, glomerulonephrifis.

Persistent proteinuria despite

conservative therapy:

¢ Maximized RAS blockade

« BP management

* Address modifiable cardiovascular
and lifestyle risk factors

Y

!

eGFR <30 mL/min/1.73 m?

eGFR 230 mL/min/1.73 m?

(not RPGN)
' !
Institution of SGLT2i Consider enroliment
if eGFR >25 mL/min, in a clinical trial
consider enroliment
in a clinical trial |
l l Y
| Continue conservative Rx | No contraindications to Contraindication*
corticosteroids: consider to corticosteroids,

TESTING study regimen
(see “remaining questions” box)

!

patient prefers to avoid

(see “remaining questions” box)

Y
Parallel or subsequent institution Institution of SGLT2i
of SGLT2i if eGFR >25 mL/min if eGFR >25 mL/min

Important remaining questions:
* Relationship between race, age, baseline proteinuria, and

steroid response

Safety of concurrent use of corticosteroids and SGLT2i
Lower limit of eGFR benefiting from corticosteroids, SGLT2i
Relationship between biopsy findings and effectiveness of

corticosteroids

Efficacy of targeted-release budesonide, complement-targeted
therapies, endothelin antagonists — costs, tolerability profile

*« Diabetes mellitus
* Obesity (BMI >30 kg/m?)
* Latent infections (e.g., hepatitis, TB)
* Secondary IgAN (e.g., liver cirrhosis)
e Active peptic ulceration
* Uncontrolled psychiatric illness

Lim et als. Frontiers in Inmunology. 2019 Vol 10 Art 1944
Reich et al. CJASN 17: 1243-1246, 2022




CORTICOIDES EN NEFROPATIA IGA

Estudio Medicacion Dosis inicial Desescalada Exposicion
total

TESTING Metilprednisolona 0,4 mg/kg/d( max 32 mg/d) 2 m Reduccion 4 mg/mes 4 meses 6 m
2022
TESTING Metilprednisolona 0.6-0.8 mg/kg/d( max 48 mg/d) 2 Reduccion 8 mg/mes 4 meses 6 m
2017 m
Manno et al Prednisona | mg/kg/dia 2 m Reduccion 0,2 mg/kg cada mes 4 m 6 m
Lv et al Prednisona 0,8-1 mg/kg/d 2 m Reducir 5-10 mg/14 dias 4 m 6 m
Pozzi et al Metilprednisolona iv Metilprednisolona | gr iv 3 dias no 6 m
Stop-IgA +prednisona oral mes 1,3,5 y prednisona oral 0,5

mg/kg/48 h 6 m
NEFIGARD TRF- Budesonida 16 mg/d 9 m Reducir dosis 8 mg/semana 2 9m

s€émanas, suspender




Target Prospective therapy
Q Mucosal . Gluten free diet
hyperrespon81veness
Rituximab ——— K B cell J#—bk T cell / Mé? i EiEs Bsii Antibiotics/Prebiotics
MUCOSA/ = '

BONE MARROW

‘\’ Plasma cell J \ Steroids
. . Fecal microbiota
\\7 Z:‘\:mOglobuhn i @ Hheropiot ransplantation

V » v B-cell activation and X .
“ Anti-glycan 1gG @ Enteric | proliferation; intestinal Enteric budesonide

Gd-p-IgAl and local inflammation
Immune-complexes Iptacopan
________________________________________________ Avacopan_ Toll-like receptors and Hydroxychloroquine
Narsoplimab —— nece cytokine production Y Y q
KIDNEY s
- . Complement activation Eculizumab
x ( ‘ Growth factors and N—— i% b— Atacicept Atacicept
_— \ ) cytokine production g : : |— Biisibimod | BAFF/APRIL inhibitor Blisibimod
= VIS649
Mesanglal cell / Leukocyte 3 MPA/AZA — VIS649
Q Mesangial cell proliferation . "
Fibrosis — N @\‘ — Bortcsomi illz;isgil:to ;:ell proteasome Bortezomib
© = Riximab B-cell depletion therapy Ri X mab
|— Obinutuzumab Obinutuzumab

Soporte: sparsentan( PROTECT TRIAL), espironolactona,
finerenona

Gesualdo et al. Seminars in Immunopathology (2021) 43:657-668
Infante et al. Clinical Kidney Journal, 2020, vol. 13, no. 5, 758-767







TRDF 2007 Retraso
funcion injerto. 1er mes
Crp 3 mg/dl, Prot 5 g/d

No AF de Enfermedad
renal

2001: Crp 2 mg/dl Prot

11 g/d> GEFS il Al

Crp 3 mg/dl Prot 5 g/d

PF ( 10 sesiones) RTX (2d) Reinicio HD 2012 Exitus 2013 por HSA




» suPAR sérico
+ AutoAc CD40
* AcantiAT1IR

BIOMARCADORES Riesgo de recurrencia bajo

+ suPAR urinario

Genetic FSGS

High penetrance/low frequency
(e-.g., nephrin mutation, COL4A3/A4/A5) L .
Low penetrance/high frequency Medication-associated FSGS

(e.g., APOL1 high-risk variants) Direct podocyte toxicity o
(e.g., pamidronate, lithium, mTOR inhibitors)

PRETR : POSTR

Aumentan en recurrencia:
Apolipoproteina A1-b urinaria,
alfa 1 antitripsina, CLC-1

14
Lim et al. Frontiers in Inmunology. 2019 Vol 10 Art 1944 WO SONORONONOK 6
» -
| )
¢ .' //.,—-a\
|
2 Ac antinefrina ( NPSH1)
5 3000 o
e .
< 1000 .
=l
o
=2 oo
< 500 Adaptive FSGS/Hyperfiltration
£ Overload/stress injury
=T S 620008 g .88 g Risk factors:
[} 009 soe® . . H
Z o0 e — St gyn-?; Iﬂggﬁlece?mass
£ Healthy MCD anti-PLAR + Obesity
(n=30) (n=62) (n_54) Recurrent AKI

(A

©
wWB bt ® ol
Halleke et al.August 2022 | ASN Kidney News | 25
Watts et al. JASN 33: 238-252, 2022
Hattori et al. AJT.Vol22, Issue 10




RECURRENCIA GEFS

Precoz ( media 1,5 meses)

Tasa recurrencia 30 %

Pérdida injerto hasta un 30-50 % a 5 a

Factores de riesgo: variables en distintos estudios ( TRDV, no asociacion con histologia, jovenes,
enfermedad agresiva en RN ( sin sd. nefrotico poco riesgo), recurrencia previa 80%

rve TANG®

STUDY

Post-Transplant
Glomerular Diseases

11742 TR
176 GEFS
idiopética

-

Raza blanca
> Edad al dx RN
Bajo IMC

Nefrectomia RN pretrasplante
Recurrencia en injerto previo = 45 %; 100 % 2°

injerto

~

4

Uffing et al. CJASN 15: 247-256, 2020
Uffing et al. CJASN 16: 1730-1742, 2021




Como trataria la recurrencia

Empirico

No ensayos clinicos

La > parte de las series régimen de
plasmaféresis + RTX

Refractariedad?: LDL aféresis,
adalimumab, abatacept, galactosa oral,
ACTH ( case reports)

Response Rate
Complete
Treatment Study Population Design Total (1) Dosage Remission+ Partia Comments
Remission */No
Remission (%)
Plasmapheresis Ponticelli et al. Children and  Review of case 144 Variable 98 out of 144 (68%)M Review of case reports, therefore publication bias|
2010 (82) adults series and
case reports
Gonzalez et al. Children Retrospective, 17 Unknown 15 out of 17 (88%) W Treatment of recurrent ESGS not described in
2011 (78) single center methods
Schachter ef al. Children and  Retrospective, 12 PP: 4-48 sessions 8 out of 12 (75%)
2010 (83) adults single center
Mansur et al. Children and ~ Retrospective, 61 PP: median 20 sessions [l 22 out of 61 (36%) |l Patients also received high dose steroids (70%)
2019 (84) adults single center Some patients also received RTX (16%)
Francis et al. Children Retrospective, 20 PP: 10-92 sessions 15 out of 20 (75%) [l Many other treatments used: iv CsA, CP, RTX,
2018 (85) multicenter high dose steroids, ABT, galactose
Plasmapheresis + Alasfar et al. Adults Prospective 40 PP: >10 sessions RTX: 35 out of 40 (87%) [ Not all participants received RTX (50%)
rituximab 2018 (80) single center 1—22 doses (375 mg/ No definition of recurrent FSGS
m’)
Utfing et al. 2020  Adults Retrospective, 61 Variable 35 out of 61 (57%) M Large differences between treatment regimen
(5) multicenter between patients
Not all patients received RTX (57%)
Garrouste et al.  Adults Retrospective, 19 PP: unknown 12 out of 19 (63%) [l Some patients also received iv CsA (26%)
2017 (86) multicenter RTX: 1-4 doses (375
mg/m?)
Alachkar et al. Adults Retrospective, 24 PP: median 15 sessions [l 19 out of 24 (79%) [ Not all patients received RTX (54%)
2013 (87) single center RTX: 1-2 doses (375
mg/’ mz)
Staeck et al. 2015  Adults Retrospective, 12 PP: median 11 sessions [ 11 out of 12 (92%) [ Not all patients received RTX (50%)
(88) single center RTX: unknown Other treatments used: iv CsA, high dose steroidg
Immunoadsorption  Allard et al. 2018  Children Retrospective, 12 TA: median 129 sessions |8 10 out of 12 (83%) | Many other treatments used: PP, iv CsA, RTX,
(25) multicenter ABT, BTZ, CP, saquinavir, galactose
Plasmapheresis + Canaud et al. Children and ~ Prospective, 10 PP: 25-39 sessions 10 out of 10 (100%)@ All patients also received high dose oral steroids
iv cyclosporine 2010 (89) adults single center CsA iv: 14 days
(target level 200-400)
Oral cyclosporine Shishido et al. Children Prospective, 10 CsA oral: target level 9 out of 10 (90%) [ All patients also received high dose iv steroids
2013 (90) single center 4500-5500 ng*h/ml
ACTH gel Grafals ef al. Adults Retrospective, 14 ACTH: 80 units twice 5 out of 14 (36%) [ Many other treatments used: PP, high-dose
2019 (91) two centers a week steroids, ABT, Bela, RTX
ACTH used as “last resort.” In patients without]
PP, ACTH did not result in response
Study sponsored by pharmaceutical company
Alhamad et al. Adults Retrospective, 20 ACTH: 40-80 units twicdl 10 out of 20 (50%) l ACTH used as “last resort” if PP and RTX did
2019 (92) two centers a week not work. Divergent definition of CR and PR

Researcher funded by pharmaceutical company

Uffing et al. CJASN 16: 1730-1742, 2021




rve TANGD

STUDY A B
Post-Transplant
Glomerular Diseases
Complete
remission Partial/complete remission

n=13 (21%)

176 pac GEFS idiopatica
56 pac recurren ( 32 %)

100
90 -
80
70

n=18 (69%)

Partial/complete remission
n=17 (49%)

60 - |

50
40
30 -
20
10 |
0 T T T T T 1

0 1 2 3 4 5 6

Graft survival (%)

Uffing et al. CJASN 16: 1730-1742, 2021

—— Complete remission —— No remission
— Partial remission




Como prevenir la recurrencia

Recurrence Rate Per Group

Treatment Study Population Design Total (1)  Genetic Testing Dosage Recurrence/No Remission Comments
(%)
Plasmapheresis Ohta et al. 2001  Children Retrospective 21  Noinfo 2-3 sessions PP pre- PPP: 5 out of 15 (33%) No information on
(75) PPP versus none transplant None: 4 out of 6 (67%) exclusion of genetic
FSGS
Multiple allografts per
patient
Gohh et al. 2005  Adults + Retrospective 10 No info 8 sessions PP peri-Tx PPP: 3 out of 10 (30%) No control group
(76) 1 child Single group Large differences in time
(PPP) point PP was started
Hickson ef al. Adults + Retrospective 30  Not performed 1 or more sessions  PPP: 6 out of 7 (86%) Study was designed to
2009 (77) children PPP versus none Familial FSGS PP pre-Tx None: 7 out of 23 (30%) define patients with
excluded high-risk for FSGS
recurrence, not to
assess effects of PPP
Gonzalez et al. Children Retrospective 34  NPHS2 tested in 10 1-10 sessions PP PPP: 9 out of 17 (53%) 1 patient had a
2011 (78) PPP versus none patients pre-Tx None: 10/17 (59%) heterozygous NPHS2
mutation
Verghese et al. Children Retrospective 51  NPHS?2 tested in PPP 1-3 sessions PP PPP: 7 out of 26 (27%) Historical control group,
2018 (79) PPP versus none group pre-Tx, 5 sessions  None: 8 out of 31 (26%) significant differences
(historical post-Tx between groups
cohort) No genetic testing in
control group
Plasmapheresis +  Alasfar ef al. Adults Prospective 66  Genetic FSGS 3-10 sessions PP PRTX and PPP+PRTX: 23  Prophylactic treatment on
rituximab 2018 (80) PPP+PRTX and excluded, no info peri-Tx out of 37 (62%) the basis of high/low
PRTX versus on number of 1-2 doses RTX None: 14 out of 27 (52%) risk
none patients tested No differentiation
between PRTX only
and combined
PRTX+PPP
Rituximab Fornoni et al. Children Retrospective 41  No info 1 dose RTX PRTX: 8 out of 27 (30%)*  Study was designed to
2011 (23) PRTX versus (375 mg/m?) None: 10 out of 14 (71%) investigate mechanisms
none (historical of rituximab, therefore
cohort) limited clinical data
and significant
differences between
groups
LDL-apheresis + Sannomiya et al.  Adults Retrospective 5 No info 1 dose RTX (100 mg) PRTX+LDL: No control group
rituximab 2018 (81) Single group and 2 sessions 0 out of 5 (0%) Exclusion of secondary
(RTX + LDL- LPL-apheresis FSGS not mentioned
apheresis) pre-Tx

PPP, prophylactic plasmapheresis; PP, plasmapheresis; Tx, transplant; PRTX, prophylactic rituximab.
“No clear definition of FSGS recurrence; numbers are on the basis of treatment with plasmapheresis within 1 month after transplant.

Ningun estudio ha demostrado
eficacia PF/RTX profilactica
(pequeno tamafo, retrospectivos,
no randomizados)

Monitorizacion proteinuria
precozmente posTR

ONGOING TRIALS

- PRI-VENT FSGS ( PF+RTX)
- BLESELUMAB ( ANTICDA40)
- ACTH
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Sd. Nefrético 2° a GNM
(27 a). PLA2 R
desconocido

Tto tacrolimus > ERC
progresiva >DP 2a

TRDF 2014
PLAZ R neg

Injerto inicialmente
funcionante ( Crpl,4
mg/dl)

2 a: Crp 2,17 mg Prot
1,8 gr/24 h. DSA neg

BR: Recidiva GNM
PLA2 R, THSD7A neg

Tto soporte—> Crp 1,8
mg/dl Prot 0,4 g/24 h

2018: Crp 6,5 mg/dl-> RAH+

Recidiva GNM (PLA2 R
positivos).FIAT intensa.
Inicia HD

Actualmente en HD, en
LEre TR

©,

d 38 a




Prevalencia; 10-50 %

Pérdida injerto: 10-50%

RO S e e e o e e

BN R TM, 5338

&&3‘55&;&53&&533&3
— 1c

RECURRENCIA GNM

PRETRASPLANTE

XN

TRASPLANTE POSTRASPLANTE

<

RIESGO DE RECURRENCIA ELEVADO

AC ANTIPLA2 R ELEVADOS ( >29
RU/ml, 45 RU/ml)

CURSO AGRESIVO RN
RECURRENCIA PREVIA

Polimorfismos riesgo recidiva locus
HLA-D Yy PLA2R1 : rRes9271188 ( intergenic

between HLA-DRB1 AND HLA-DQAZ2) at the HLA-D locus
along with rs6726925 and rs13018963 at the PLA2R1 locus)

TITULO AC ANTIPLA2 R
IS con anticalcineurinicos

- MONITORIZACION AC PLA2 R( 3-6 M)
- PROTEINURIA
- BIOPSIA SI POSITIVIZACION PLA2R?

Berchtold et al. Kidney International (2021) 99, 671-685
Uffing et al. CJASN 16: 1730-1742, 2021

Gupta et al. Clin Transplant 2016: 30: 461-469
Quintana et al. Transplantation 2015; 99:1709-1714



Proteinuria

Kidney
Transplant

Immunosuppression

Time

Proteinuria

Early clinical

Kidney recurrence

Transplant

Time

Gupta et al. Clin Transplant 2016: 30: 461-469




COMO TRATARIA LA RECURRENCIA

Series de casos, estudios retrospectivos

unicéntricos

Antiproteindricos

Deterioro fx renal, sindrome nefrotico, evento
trombotico o > 1 gramo tras medidas

antiproteinuricas ?-->1S

1998-2013

Recurrencia n=30
(47,6%)

Rituximab de eleccion ( dosis MENTOR) 63 GNM

Refractariedad: bortezomib, obinutuzumab,

ofatumumab ( case reports) MAYO
CLINIC

No tratamiento preventivo ( salvo si recidiva en (7§

TR previo con PLA2 R elevados)

No recurrencia( 52,4%)
N=33

Tto soporte(n=13),43 %
No progresion clinica (n=7)
No progresion (n=2)
Pérdida de seguimiento (n=3)

Exitus (n=1)
A
Tratamiento RTX (n=17), 57 % |
RC (n=9)
RP( n=5)
NR ( N=3)

-

82 % éxito terapéutico
40 % resolucion histoldgica

Grupper et al. Transplantation 2016;100: 2710-2716
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Recidiva 1 afio posTR

Injerto funcionante Crp
1,5 Prot 0,2

Eculizumab 4 afos

GNMP tipo | isada C3
DP 2 a SUE )_d TRDF 2015 >
TRDE 2004 Tto so!oort_efresterm es
Pérdida injerto 2008
v
Estudio genético ¢’ sin
2017: Crp 1,9, prot 1,7 BR:GNMP altegraciones >
disE IF C3+++ Elevacion c5b9
v

Pérdida injerto 2021

(disfuncion crénica+

agudizacion tras cx
cardiaca)

HD en la actualidad




Membranoproliferative Glomerulonephritis
— A New Look at an Old Entity

Sanjeev Sethi, M.D., Ph.D., and Fernando C. Fervenza, M.D., Ph.D.

N ENGLJ MED 366;12 NEJM.ORG MARCH 22, 2012

MPGN
— NolIC,noc —» MAT
—» C4GN
Capillary wall and mesangial immuno- Negative immunoglobulin, mesangial
globulin and C3 deposits and capillary wall C3 deposits
Immunoglobulin-positive, Immunoglobulin-negative,
complement-positive MPGN complement-positive MPGN
Electron rrllicroscopy
Circulating immunoglobulin ‘ &
or immune complexes
C3GN DDD
. Autoimmune or Monoclonal
Infections -
rheumatologic gammopathy
diseases (dysproteinemia) Dysregulation of the alternative pathway
of complement
Idiopatica
Mutations or antibodies to complement
factors or complement-regulating proteins

C3 GLOMERULOPATHY

IMMUNE-MEDIATED MPGN

“OVERLAP” DISEASE
RECURRENCE ++ (late) +++ (early) +++ (early) +++ (early)
| PATHOGENESIS _Classical or lectin complement system Alternative complement system >
I HISTOLOGY Glomerular immunoglobulin deposition (+C4d) Glomerular C3 + electron dense deposits
SCREENING C3/4 level + plasma cell dyscrasia C3/4 nephritic factor and genetic mutations
(monoclonal proteins) of complement regulatory proteins
INVESTIGATIONS: Kidney biopsy (LM,IF (Ig subtypes),EM, proteomic), serum/urine QEP, SFLC, | antibodies/geneti i >
bone marrow aspirate/ trephine, hepatitis serology

Lim et al. Frontiers in Inmunology. 2019 Vol 10 Art 1944




GNMP mediadas por complemento

Loss of function mutation in

factor H+l

Autoantibody against factor H

. Mutations in
+monoclonal IGs against factor H

complement regulators
Factor H

Antibodies Factor |
MCP/CD46
-<

C3 convertase Complement CFHR S

C3 convertase-stabilizing  (C3 nephritic ~ regulators CFHR 3-1
autoantibody (IgG) factor) > Factor H
(C3NeF) o Factor |
. f Factor B

Abnormal C3

convertase activity

Complement-mediated MPGN

Fatores genéticos:

25% portan variantes raras en los genes relacionado con el complemento
- Genes convertasa C3: Codifica factor 3 del complemento

- Genes CFB: Codifica el factor B del complemento

- Genes CFH Y CPI: Codifica factores de H e |

- Genes CFHR5: Codifica proteina 5 relacionada con el factor H

Gain-of-function mutations in C3 that
lead to resistance to regulation by
factor H

Allele
variants

Factor H
c3 Mutations in

MCP

®

complement factors
C3

C5 convertase stabilizing autoantibody (C5NeF)

Barbour et al.. Am J Transplant. 2015 Feb; 15(2):312-9.

Factores adquiridos:
Autoanticuerpos: Factores nefriticos C3. + freq contra C3bBb.
80% DDD, 50%C3GN.
Factores nefriticos C5. + C3GN
Factores nefriticos C4, Ac-Factor H, AC-Factor B: 10%
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Recurrence of immune complex and complement-mediated
membranoproliferative glomerulonephritis in kidney
transplantation

Fernando Caravaca-Fontdn (3'-?, Natalia Polanco?, Blanca Villacorta®?, Anna Buxeda®, Armando Coca ¢

Ana Avila’, Rocio Martinez-Gallardo®, Cristina Galeano?, Rosalia Valero'?, Natalia Ramos'?,
Natalia Allende!2, Lednidas Cruzado-Vega'?, Maria José Pérez-Sa

* Proteinuria, hematuria, HTA, deterioro
FG

» (C3 bajo en mediadas por ¢/, suele
preceder manifestacion clinica

» Puede parecerse a glomerulopatia del
trasplante ( dobles contornos)

o?, Esther Gonzalez?,

33/54 que recurren ( 61%) fallo injerto

Recurrence of immune complex and complement-mediated
membranoproliferative glomerulonephritis in kidney transplantation

Membranoproliferative glomerulonephritis (MPGN) Few studies have analyzed post-transplant
Background _é‘ represents a histologic pattern of glomerular injury recurrence of MPGN according fo current
“ which may be due to several etiologies. classification.

Methods Results

37% The main predictors were
Retrospective cohort 15% Ki : development of rejection
idney failure
* 11 hospitals . B Complement-mediated 4 and recurrence
* 1981-2021 MPGN
* Median follow-up "“’“”’I‘e diored 25% Over a median of 16 months
79 months 85% complex-mediafe Disease recurrence affer kidney transplantation
. . 25% Higher Dysproteinemia (67%)
220 kldney gl‘dh re‘C|p|en1's ‘ recurrence Comp|emenf-medicﬂed (62%)
. B.|opsy-proven native B Recurrence
disease jue fo MPGN No recurrence e Early time to recurrence:
* Assessed recurrence emission eGFR < 30 ml/min/ 173 m?

75% determinants Serum albumin < 3.5 g/dI

One-fourth of patients developed recurrence in the allograft, especially in cases with

Conclusion complement-mediated disease or in those associated with dysproteinemia.
ih—,ﬂ T Caravaca-Fontdan F., et al. NDT (2022)
mﬂ:;sunm‘non @NDTSocia |

Caravaca-Fontan et al. NDT (2023) 38; 222-235




TTO ETIOLOGICO

COMO TRATARIA LA RECURRENCIA

TTO SOPORTE

L —,

MPGMN

—| No IC, no c |—>| MAT |

1

Capillary wall and mesangial immuno-
globulin and C3 deposits

b

Immunoglobulin-positive,
complement-positive MPGN

l

Circulating immunoglobulin
or immune complexes

Megative immunoglobulin, mesangial
and capillary wall C3 deposits

Immunoglobulin-negative,
complement-positive MPGN

Electron microscopy
|

C3GMN

w

| C4GN | DbhD

L

Monoclonal
gammopathy
(dysproteinemia)

Autoimmune or
rheumatologic
diseases

Infections

v

Idiopatica

|

Dysregulation of the alternative pathway

of complement

|

Mutations or antibodies to complement

factors

or complement-regulating proteins

A 4

Moderada: aumento prednisona
1mg/kg. Aumento MMF
Severa: ?? RTX/PF/MP/CF?7?

Treatment of C3 Glomerulopathy in Adult Kidney
Transplant Recipients: A Systematic Review

Maria L Gonzalez Suarez !-**, Charat Thongprayoon **, Panupong Hansrivijit >,
Karthik Kovvuru ¥, Swetha R Kanduri **, Narothama R Aeddula 7",

Aleksandra I Pivovarova ' , Api Chewcharat 600, Tarun Bathini 7, Michael A Mao ¥ X
Arpita Basu " and Wisit Cheungpasitporn 1*

Gonzalez-Suarez et al. Med Sci, 2020,8,44

Pérdida
injerto C3

Pérdida
injerto DDD

Eculizumab 33% 22%
Plasmaféresis 42% 56%
Rituximab 81% 70%
No tto 32% 53%

Niveles C5b-9 predictor de respuesta a
tratamiento



Farmacos en desarrollo GN Efficacy and Safety of Iptacopan in Patients
With C3 Glomerulopathy

. COHORTS AND METHOD
Alternative

Classical Lectin th Multicenter, open-label, single- n=16 Ipt twi
pathway PathWay pa way arm, non-randomized study P _acoPan ice
| Native Cohort daily ;
Native cohort : Adults with C3G
C3 “tick-over” in native kidney; Recurrent KT =
- cohort : Adults with C3G ' n=11 s C3 deposit score
recurrence in transplant graft #=#" Recurrent KT Cohort 10-100 mg until day 21 p=0.03
200 mg from day 22-84 :
Both cohorts received oral

alternative complement _
F. pathway inhibitor Iptacopan OTHER OBSERVATIONS
a. ratu m U m a. C3 (H20) - Factor D 1 twice daily for 84 days
um C3 levels Complement .
AntiCD28 ( C3 asociada a 4 Endpoint was change in UPCR malized in most hyperactivity :"‘:‘:;3'“3 curdng
. in native cohort and C3 D e
gammapatia monoclonal) deposit score of kidney
C3 convertase - RCLO AL CC U LU 3G C3 glomerulopathy KT Kidney transplant UPCR urine protein creatinine ratio
C3(H,0)Bb
5 Wong E et al, 2023 Conclusion Iptacopan resulted in statistically significant, clinically

K I R E PO R T s important reductions in UPCR and normalization of C3 levels in the

i ” 5 : 4
Kidney International Reports i ;":‘”;;i‘ub;,enma‘sa. mp.ompons,  Native cohortand reduced C3 deposit scores in the recurrent KT cohort
X @krishnadoctor1 with favorable safety and tolerability.

catalitico Factor B

C3 convertase
st D -~

Amplification

Pegcetacoplan loop
C3 inhibitor [ ¢

C5 convertase

C4b2b3b - T —
W - C5 convertase
\ C3bBb3b

%
Eculizumab* .
C5 inhibitor
C5a G A . C5b
\/ C6 C7 C8 C9 Legend
C5aR E . MAC 4 Proteolytic cleavage

Therapeutic targets
* Already approved in other indications

Bomback et al.Kidney Int Rep (2022) 7, 2150-2159



Recidiva GN posTR es
la 3* causa de pérdida
de injerto censurada

por muerte

CONCLUSIONES

Evidencia muy baja

Distintas entidades

Infradiagnosticadas

Informacion
epidemioldgica, clinica
y terapéutica muy

variable

ORGANIZA:

Necesario generar
estudios de calidad
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