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Aphereses en Néphrologie
Quelle place en 2026 ?

Alexandre Karras
Néphrologie — HEGP Paris

CRMR atteintes rénales des maladies _
systémiques et des anomalies du complément / omx

@ Université
Paris Cite

’P(’ATIS
Ca dm ascular

Ce nte %
PARcc@
H E G P




" CMR

% CENTRE MALADIES RARES

9
@
&
L
L ]
® ®
VASCULARITES | SCLERODERMIES
0 [ GOUGEROT-SJOGREN 1 LUPUS

Liens d’interét :
CSL-Vifor
GSK
Roche
Novartis
Astra-Zeneca
Bohringer-Ingelheim
Novonordisk

Poaris

Cardiovascular

] Université

Cénter

Paris Cité : PARCC@)

GROUPE FRANCAIS
FE O ETU0k bES
VASCULARITES

‘/ HOPITALX
| UNNERSITARES
@ PARIS DUEST

Hopital guUIDpesn Ecuvge:\-anmduu




Indications en 2026

-Vascularites a Ac anti-MBG
-Vascularites a ANCA
-Syndrome Hémolytique et Urémique

-Syndrome catastrophique des antiphospholipides
-Vascularite cryoglobulinémique sévere
-Vascularite a IgA sévere

-Syndrome néphrotique idiopathique réfractaire



Vascularite a Ac anti-MBG et plasmaphérese

e Premiere maladie auto-immune avec démonstration du réle pathogene des
auto-anticorps circulants

Tur Jovaxat or INMUNCLOGY Vel. 36, No. 3, Decttmber 1068
Copyright @ 1980 by The Wilinms & Wilking Co Printed in U.8.4.
THE PRESENCE OF ANTI-GLOMERULAR BASEMENT MEMBRANE

ANTIBODIES IN PERIPHERAL BLOOD!
J. J. McPHAUL, JR. axo FRANK J. DIXON
From ke Senapps (linse and Rezearch Foundation, La Jolla, California 92037

Reseived for publiestion July 25, 1964
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e Premiere maladie auto-immune avec démonstration du réle pathogene des
auto-anticorps circulants

e Une des premieres indications historiques de la plasmaphérése thérapeutique

THE LANCET, APRIL 3, 1976 711

Clin. exp. Immunol. (1976) 24, 218-222,
IMMUNOSUPPRESSION AND
PLASMA-EXCHANGE IN THE TREATMENT OF
GOODPASTURE’S SYNDROME

Treatment of Goodpasture syndrome with cyclophosphamide,

C. M. Lockwoop A. J. REES
T. A. PEARSON D. J. Evans prednisone and plasma exchange transfusions
D. K. PETERS
Department of Medicine, Hammersmith Hospital, Royal R. D. ROSSEN, J. DUFFY, K. B. McCREDIE, M. A. REISBERG, J. T. SHARP,
Postgraduate Medical School, London W12 OHS E. M. HERSH, G. EKNOYAN & W. N. SUKI Departments of Microbiology, Immunology and
Medicine, Baylor College of Medicine, Department of Developmental Therapeutics, University of Texas at
C. B. WiLsoxN Houston and Laboratories of Immunology Research at the Veterans Administration, Methodist and M. D.

Department of Immunopathology, Scripps Clinic and Anierson Hosplas, Hossiom, Tt TN, HLS.A

Research Foundation, La Jolla, California, U.S.A.
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e Premiere maladie auto-immune avec démonstration du réle pathogéne des
auto-anticorps circulants

e Une des premieres indications historiques de la plasmaphérése thérapeutique

e Un seul petit essai randomisé... .
Johnson, Medicine 1985 2 WIMGROSURFIERSION
2
17 patients (9 IS, 8 IS+plasmaph) =

-corticoides ( 2mg/kg/i
-cyclophosphamide 2 mg/kg/j
+/- plasmaphérése/3j jusqu’a neg

IMMUNOSUPPRESSION

&
ae PLASMA EXCHANGE

% BINOING | = CSGBM

Cinétique des Ac anti GBM 0 UL N N

6c B8O tDD
DAYS
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e Premiere maladie auto-immune avec démonstration du réle pathogéne des
auto-anticorps circulants

e Une des premieres indications historiques de la plasmaphérése thérapeutique

. . . 7 Durar i Serum Serum Ch
* Un seul petit essai randomise... — uration of - peatinine  Creatinine Chronic , Change in
ahIen v “, rapy at End of at Dialvsis oA 'lfnctmn4
(weeks) Therapy Ihischarge During Therapy
Johnson, Medicine 1985 Gioon 1 ’
1 10 15.0 115 +* |
2 i 15.0 10.5 +* ]
. 3 12 1.1 L - =5
17 patients (9 IS, 8 IS+plasmaph) . K 128 B !
-corticoides ( 2mg/kg/j 6 24 o 08 - 1
-cyclophosphamide 2 mg/kg/j 8 34 12.4 170+ :
+/_ pIasmaphérése/3j jUSQU'é neg Mean =+ S EM. 4.7+ 3.7 9.5 + 0.7 9.2 = (.7
Group 1
10 20 jo. 549 + 1
11 24 1.4 1.4 — —
12 H 12.4 12.0 + -
14 20 1.4 1.4 - |
14 3 2.4 2.4 - 1
15 24 1.2 1.2 1
Evolution clinique 19 o= i e !
q 17 b N e v 4.2 ‘_T"‘
Mean = S.E.M. 18.9 = 3.1 4.4 * 06 41205 _
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Facteurs prédictifs de réponse au traitement Levy, Ann Int Med 2001

(combinant corticoides, cyclophosphamide et plasmaphéreses) Etude monocentrique
rétrospective Hammersmith
(1975-2000)
Traitement CORT+CYC PO
+plasmapherese quotidienne
pdt 14j ou jusqu’a neg ds Ac



Vascularite a Ac anti-MBG et plasmaphérese

Facteurs prédictifs de réponse au traitement Levy, Ann Int Med 2001
(combinant corticoides, cyclophosphamide et plasmaphéreses) Etude monocentrique
rétrospective Hammersmith
» Fonction rénale au diagnostic (dialyse ?) (1975-2000)
Traitement CORT+CYC PO
100 +plasmapherese quotidienne
pdt 14j ou jusqu’a neg ds Ac
80
o0 wcréate500pmol/L  N=19, creat médiane 207 (53-475)
40 ® créat> 500 umol/L n=13, creat médiane 700 (305-955)
20 ® Dialyse n=35
0

Surviea 1 an Survie rénale a
1an
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Facteurs prédictifs de réponse au traitement Levy, Ann Int Med 2001
(combinant corticoides, cyclophosphamide et plasmaphéreses) Etude monocentrique
rétrospective Hammersmith
» Fonction rénale au diagnostic (dialyse ?) (1975-2000)

Traitement CORT+CYC PO
+plasmapherese quotidienne
Dialysis = O & pdt 14j ou jusqu’a neg ds Ac

<500 n=19, creat médiane 207 (53-475)
>500 n=13, creat médiane 700 (305-955)

750 H

Creatinine Concentration at 1 Year, ymol/L

Dialyse n=35
500 — B
C ®
250 - O "
u L o B ]
0 T T T i
0 250 500 750 Dialysis

Initial Serum Creatinine Concentration, pmol/L
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Facteurs prédictifs de réponse au traitement Levy, Ann Int Med 2001
(combinant corticoides, cyclophosphamide et plasmaphéreses) Etude monocentrique
rétrospective Hammersmith
» Fonction rénale au diagnostic (dialyse ?) (1975-2000)

Traitement CORT+CYC PO
+plasmapherese quotidienne
pdt 14j ou jusqu’a neg ds Ac

B
=

» Histologie rénale 100
(% croissants)

Last follow-up : £ »

o : dialysis-dependent

® : dialysis-independent . . w

25

Crescents on Biopsy, %

« no patient who required
immediate dialysis and : =
had 100% crescents 0 L B = T T {
recovered renal function » 0 2% 20 0 Dialysis

Initial Serum Creatinine Concentration, pmol/L
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Recommandations KDIGO (2021)

Recommendation 11.2.1: We recommend initiating
immunosuppression with cyclophosphamide and
glucocorticoids plus|plasmapheresis|in all patients
with anti-GBM GN except those who are treated
with dialysis at presentation, have 100% crescents
or >50% global glomerulosclerosis in an adequate
biopsy sample, and do not have pulmonary hem-
orrhage (1C).
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Comment affiner le pronostic pour les patients dialyse-dépendants ?

Glomerulonephritis

Beula Vincent” fan A, Bain ' and hgebong M. oy’

4 Predicting Outcome in Patients with Anti-GBM

Emow £ van Daalen” L Charfes Jonnetie” Sigpben P, McAdoa” Charles D. Pusese” Manco A. AR’ Camline [ Positon
Rowr Witk Tt . Nosyen* Roe) Goldsefumeeling * Bamam Al ” Mony! Grifithn* famak R oo Zoysa”

JASN 34: 505-514, 2023

123 patients

|
Dialysis
dependent (n=69)

[ |

Focal n=0 Focal n=0
Crescentic n=4 Crescentic n=47
Mixed =2 Mixed n=8
Sclerotic n=0 Sclerobic =8

Dialysis
Kidney funchion dependent/
recovery (n=6) transplanted

{n=63)

1

Dialysis
independant
(nw54)
[ |
Focal n=14 Focal n=1
Crescentic n=12 Crescentic n=9
Mixed =8 Mixed n=7
Sclerobic n=1 Scleratic n=1
Dialysis
Stable kidney dependent/
function (n=386) transplanted
{n=18)

~

Patients with sclerotic class biopsy sample (>50% sclerotic glom) or

@0% cellular crescents did not recover from dialysis dependency )

Reral Survwal

Risk Stratification to Predict Renal Survival in
Anti-Glomerular Basement Membrane Disease

Lawren Floyd,'* Sebastian Bate.* Abdul Hadi Kafagi," Nina Brown,'> Jennifer Scott,*”
Mukunthan Seikantharajah,” Marck Myslvecek,”'® Graeme Reid,"’ Faten Ageel,"?
Doubravks Frausovs,”™’” Marek Koliar,"® Phuong Le Kieu," Bilal Khurshid® Charles D, Pusey,”
Ajay Dhaygude,? Viadimir Tesar,”*? Stephen McAdoo,® Mark A. Little,*” Duvuru Geetha,'?

and Sike R Brix"™*

RRS Groap

0-1 points

8-11 points

_» % de glom. normaux j

JASN 34: 505-514, 2023,

% of normal glomeruli

>2 points

eGFR at the time of
diagnosis (mimin/1.73m2)
>15 = 0 points
£15 = 3 points
129/173 pts dialyse-dép. au Dg
33/129 (25.6% ont récupéré)

Facteurs prédictifs de recup :
> RRS
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Anti-glomerular basement membrane
disease—treatment standard !

Stephen . McAdoo (97 and Churles D, Pussy'?

Present

Nephrol Dial Transplant, 2026, 41, 42-54
https://doi.org/10.1093/ndt/gfaf190
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Imlifidase : une alternative aux plasmaphéreses ?°

lgG wigG Flab), & Fc

N

v

\
7
RN

= Y
Imbificlase \ imlifidase o
i s -

anti-glomerular basement membrane
antibodies in patients with refractory anti-glomerular
basement membrane disease

Inga Soveri', Johan Mélne", Fredrik Uhlin™", Thomas Nilsson ', Christian Kjellman®, Elisabeth Sonesson’
and Marten Segelmark’

Endopeptidase produite par Strepto Pyogenes
Action sur IgG plasmatiques et fixés in situ
Inhibition des mécanismes effecteurs

des 1gG (ADCC, CDC)

Effet rebond au bout de 7-15jours

Ne peut étre utilisée qu’une seule fois
(apparition d’Ac neutralisants)

1 The IgG-degrading enzyme of Streptococcus R Greca b rores
1 l pyogenes causes rapid clearance of
|
[

see commentary on page 1068

Soveri, Kidney Int 2019
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Imlifidase : une alternative aux plasmaphéréses ?  Endopeptidase Cleavage of Anti-Glomerular Basement
Membrane Antibodies in vivo in Severe Kidney

*  GOOD-IDES-01 trial : Essai pilote, multicentrique Disease: An Open-Label Phase 2a Study
° 15 patients avec antiGBM et DFG <15 Fredrik Uhlin, ™ Wladimir Szpln,’Andreas Kronbichler =, * Annette Bruchfeld,'*

Inga Soveri,” Lionel Rostaing ! Eric Daugas ,* Arnaud Lionet,” Nassim Kamar,'?

HFep ’ H . H : H Av/e Cédric Rafat,”' Marek Myslivecek,'? Viadimir Tesar 0, '? Andees Fernstrom,’
*  Critere d'exclusion :anurie >48h ou dialyse>5 jours, HIA s@vere Gt e schden o

* CORT, CYC, pas de plasmapherese sauf si rebond des antiMBG ingeborg Bajema, * Elisabeth Sonesson, ' and Marten Seaalmark &7
JASN 33: 829-838, 2022

26 patients with anl-GBM antibodies screenad

> | T

6 eGFR < 15 but 15 patients included and 5 eGFR >15

axclusion criteria troated with imifkiasa

&

5 5 5
Digdysis and Dialysis but Nol dialysis
aliguric not oliguric but eGFR <15

5/10 (50%) des patients dialyse-dépendants Y A ‘
au diagnostic, sont hors dialyse a M6 | 2 el
A I
{ '2 1%
1 | Dialysis and in 2|,. o , 10
Dead aliqunc oot 1 oo M6 outcome
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Imlifidase : une alternative aux plasmaphéreses ?

* GOOD-IDES-02 trial : Essai de phase 3, multicentrique
* Contro6lé, randomisé, en ouvert

* 25 patients x2 avec anti-GBM et DFG <20

*  Critere d’exclusion :anurie >24h ou dialyse>14 jours
* SOC (CORT, CYC, plasmaphereése) vs SOC+Imlifidase



Vascularite a Ac anti-MBG et plasmaphérese

Imlifidase : une alternative aux plasmaphéreses ?

* GOOD-IDES-02 trial : Essai de phase 3, multicentrique A priori I’a plasr_napherese
* Contr6lé, randomisé, en ouvert reste nécessaire dans la

* 25 patients x2 avec anti-GBM et DFG <20 vascularite a anti-MBG

*  Critere d’exclusion :anurie >24h ou dialyse>14 jours
* SOC (CORT, CYC, plasmaphereése) vs SOC+Imlifidase

Lund, Sweden, 16 December 2025, Hansa Biopharma AB, “Hansa" (Nasdag Stockholm: HNSA), today
announced that GOOD-IDES-02, a global pivotal Phase 3 trial in anti-glomerular basement membrane
(anti-GBM) disease, did not meet its primary endpoint. The endpoint was renal function at 6 months,
evaluated by estimated glomerular filtration rate (eGFR).

Approximately 60% of patients treated with imlifidase followed by the standard of care (SoC) protocol
defined in the trial did not require dialysis at 6 months, which represented a substantial improvement and
clinical benefit compared to what has been observed in historical control cohorts. Outcomes generally
observed in these patients reflect only 20-25% who do not require dialysis at 6 months, which also was
the basis for powering the trial. However, the treatment response was similar in patients in the control

arm treated with the defined SoC alone.

In the trial, SoC was defined as immediate and intense plasma exchange (PLEX) together with
cyclophosphamide (CYC) and glucocorticoids.
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Pathogénicité des ANCA ?
Modele animal de vascularite a ANCA antiMPO Ab

MPO injection

antiMPO

antiMPO ab

/J\\ %
(no T or B lymphocytes)

Splenocytes | Xiao et al JCI 2002

RPGN
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Etude MEPEX : bénéfice rénal des EP si creat >500

A

+137 patients GPA/MPA avec b =2
atteinte rénale sévere (creat >500)
*Les deux groupes regoivent :

CYC PO 2.5 mg/kg/j

Cort : 1 mg/kg/j dés J1
*Randomisation :

-Echanges plasmatiques

-Solumédrol IV (1000 x3)

05—

Imedrol

05—

04—

Le risque de d’ IRT est réduit
de 24% dans le gp EP

0.2 GEroup
—PE
—— WP

Proportion of patients without ESRD

Q0

Jayne, JASN 2007
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Etude MEPEX : bénéfice rénal des E_P si creat >500

L] by 'E
Quid a long terme ? §
= 0.75
Suivi moyen 3.9 années g
. w
Table 3| Long-term primary and secondary outcomes by Y 050 4
treatment group 3
IV MeP, PLEX, HR S oos
Outcome n =68 (%) n=69 (%) (95% CI) P-value EL
o
Death or ESRD 46 (68) 40 (58) 0.81 (0.53-1.23) 032 o4
Death 35 (51) 35(51) 1,08 (067173) 075 T 7 i : : I
3 Time (years)
; - : dumber at risk
Relapse® 16 (21) 10 (14) 056 (026-1.21)  0.14 v Mop 8 o 03 s . 1
PLEX 69 32 26 13 5] 0
Manque de puissance car mortalité trés élevée+++ IV MeP  ——==- PLEX

(dose de CYC non adaptée au DFG)

Walsh, Kidney Int 2013

Intérét des EP dans les stades
plus précoces ? => étude PEXIVAS
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Etude PEXIVAS :

+704 patients VAA avec
atteinte rénale ou HIA
*Les deux groupes regoivent :
Solumedrol, puis Pred
CYC (PO ou IV) ou RTX
*Randomisation :
-EP (60 ml/kg x7 en 2 sem)
-Pas EP
-Critéres d’ évaluation :
-Primaire : décés ou dialyse

Proportion with an event (Death/ESRD)

At Risk
No PLEX :
PLEX :

100% -

75% +

50% -

25% +

0%

Results: PLEX - Primary Composite
No effet of plasma

PLEX: %&ﬁga n g e Control: 109 (31%)

Hazard Ratio 0.86 (95% CI 0.65 - 1.13; p=0.27)

No PLEX
PLEX

e
0 365 730 1095 1460 1825 2190
Time (Days)
352 244 183 136 83 46 10
352 253 186 135 83 44 10

Walsh, NEJM 2020
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Etude PEXIVAS :

+704 patients VAA avec
atteinte rénale ou HIA
*Les deux groupes regoivent :
Solumedrol, puis Pred
CYC (PO ou IV) ou RTX
*Randomisation :
-EP (60 ml/kg x7 en 2 sem)
-Pas EP
-Critéres d’ évaluation :
-Primaire : décés ou dialyse

Unadjusted

Per-protocol population
Censored at M12
Subgroups

<60 years
> 60 years

Creat >500
Creat <500

PR3-ANCA
MPO-ANCA

No lung hemorrhage
Mild lung hemorrhage
Severe lung hemorrhage

IV CYC
Oral CYC
RTX

0.89 (0.68-1.17)

0.85 (0.66-1.16)
0.77 (0.56-1.06)

1.20 (0.73-1.97)
0.75 (0.54-1.04)

0.98 (0.65-1.48)
0.77 (0.53-1.11)

0.84 (0.51-1.36)
0.84 (0.62-1.21)

0.95 (0.69-1.31)
0.64 (0.33-1.24)
0.67 (0.28-1.64)

0.79 (0.55-1.14)
0.98 (0.61-1.57)
0.87 (0.38-1.96)

PRIMARY COMPOSITE Hazard Ratio (95%Cl) P-value
ENDPOINT

0.42

0.35
0.11

0.13
0.38

0.91

0.49

0.79

Walsh, NEJM 2020
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. SECONDARY PLEX Control H d Ratio (95%Cl) P-val
Etude PEXIVAS - -

Death, n (%) 46 (13) 53 (15) 0.87 (0.58-1.29)
-704 patients VAA avec ESRD, n (%) 57 (19) 71 (20) 0.81(0.57-1.13) 0.65
atteinte rénale ou HIA Sust. remission, n (%) 200 (57) 197 (56) 1.01 (0.89-1.15) 0.48
*Les deux groupes regoivent :
Solumedrol, puis Pred SAESs, n(%) 224 (64) 225 (64) 1.00 (0.90-1.12) 0.99
CYC (PO ou IV) ou RTX
*Randomisation : Incidence ratio
-EP (60 ml/kg x7 en 2 sem) (95%Cl)

-Pas EP
-Critéres d’ évaluation :
-Primaire : décés ou dialyse

Ser. infections n (%) 119 (34) 93 (26) 1.16 (0.86-1.56) 0.34
during year 1

La fin des échanges plasmatiques dans la vascularite a ANCA ?

Walsh, NEJM 2020
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Puis arriva la métanalyse

MORTALITE

Yes/No
Study Treatment Control Risk ratio
(95% CI)
Rifle 1980  1/5 /7 < ; >
Pusey1991 5/20  7/16 < >~—
Cole1992  2/14  0/16 = f >
Jayne 2007 19/51  16/51 ——
Szpirt 2011 2/14 0/16 =« >
Walsh 2020 25/327  32/320 —‘—
Overall ——
Test for heterogeneity: 12=0.00; 025 05 1

12=0.00%; H?=1.00

Pas d’effet sur la mortalité mais amélioration du pronostic rénal a M12

Weight Risk ratio

(%, (95% CI)

186 1.33(0.10t0 17.28)
1227  0.66(0.24t01.78)

0.16 41.00 (0.01 to 2.8e+05)
37.03  1.14(0.64 to 2.02)

0.16 41.00(0.01 to 2.8e+05)
48.53 0.78(0.47t01.29)
100.00 0.90(0.64t01.27)

IRCT M12

Yes/No
Study Treatment Control Risk ratio
(95% CD
Rifle 1980 2/4 7/1 —e@
Pusey 1991  1/24 5/18 .
Cole 1992 3/13 5/11 ¢

Guillevin 1997 3/16 1/12

Jayne 2007  10/60 22/45 4—0—'—

Szpirt 2011 0/16 4/12 ]

Walsh 2020  48/304  59/293 _._’._
Overall e
Test for heterogeneity: 1=0.04; (.25 0.5 1

1’=14.84%; H>=1.17

Weight
%)

9.75
3.31
8.51
3.08
2411
0.19
51.04
100.00

Risk ratio
(95% CI)

0.38(0.12t01.22)
0.18(0.02 to 1.46)
0.60(0.17 t0 2.10)
2.05(0.24t0 17.63)
0.44 (0.22 t0 0.85)
0.01(0.00 to 81.26)
0.81(0.57 t0 1.16)
0.62(0.39 t0 0.98)

Walsh M, BMJ 2022
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INFECTION SEVERE

Yes/No

Study Treatment Control Risk ratio Weight Risk ratio
(95% CI) (%) (95% ClI)

v

Cole 1992 4/12 2/14 1.80 2.00(0.42t09.42)

Jayne 2007 20/50  17/50 — 1410 1.13(0.65t0 1.96)

Sepirt2011  2/14  1/15 > 082 200(0.20t019.97)

Walsh 2020 119/233  93/259 - 8329 1.28(1.02t01.61)
Overall - 100.00  1.27 (1.08 to 1.49)
Test for heterogeneity: t=0.00; (025 05 1 2 4

12=0.00%; H*=1.00
Walsh M, BMJ 2022

Au prix d’'une majoration du risque infectieux...
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Risk group for
end stage kidney
disease (ESKD)

Baseline serum
creatinine level

Baseline risk of
developing
ESKD at 1 year

Absolute risk
reduction of
ESKD at 1 year

Absolute risk
increase of serious
infection

Low to

moderate

<200 pmol/L >200-300 umol/L

<2.5% >2.5-7.5%
0.1% 2.1%
2.7% 4.9%
\ )
V

We suggest IS alone
without plasma exchange

>300-500 pmol/L > 500 pmol/L
>7.5-25.0% >25.0%
4.6% 16.0%
8.5% 13.5%

We suggest IS with
plasma exchange

Zeng , BMJ 2022
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EULAR recommendations for the management of
ANCA-associated vasculitis: 2022 update

LoE SoR FV (%) LoA (0-10)
Plasma exd’oang* may be considered ps part of therapy to induce remission in GPA or MPA for 1a* B* 95* 8.0+1.7
those with a serum creatinine >300 pmol/L due @) omerulonephritis.*

LoE : Level of evidence, SoR : Strenght of Recommendation, FV : Final vote, LoA : Level of Agreement HeIImich, Ann Rheum Dis 2024

KDIGO 2024 Clinical Practice Guideline for the Management of
Antineutrophil Cytoplasmic Antibody (ANCA)-Associated
Vasculitis

Practice Point 9.3.1.9: [Consider Jplasma ex: tients with SCr >3.4 mg/dl (>300 pmol/l), patients requiring
alysis_ or with_rapidly increasing SCr, and patients with diffuse alveolar hemorrhage who have
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Eléments a considerer dans la discussion
* Presence d’anti-GBM associés aux ANCA ?
* Quelle cinétique de la créatinine ?
* Manifestations extrarénales séveéres de la vascularite ?
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Eléments a considerer dans la discussion
* Presence d’anti-GBM associés aux ANCA ?
* Quelle cinétique de la créatinine ?
* Manifestations extrarénales sévéres de la vascularite ?

Figure 1. One year survival in PEXIVAS by plasma exchange (PLEX) and severity of diffuas alveciar
hemorrhiage (DAM), adjusted for age, sex, ANCA type, kidney Anction, and insal treatments

ol o . -
ol S e Severe DAH with PLEX
PEXIVAS : el Severe DAH without PLEX
191 DAH <1
™ J
o
61 severe DAH | -
(Sa02 <85% or LA : A . i
mechanical support) ] 100 200 300 400
Analysis sme
[ ——— NoDAH/PLEX "~ No DAH/No PLEX
Non Severe DAH/PLEX Non Severs DAH/ No PLEX |
[ SawmDAHIPLEX = —— SewmOAH/NoPLEX |
Died 3 months | Diedt 1 ywar Effect of PLEX |
g PLEX NoPLEX, PLEX & MNoPLEX MR (956%Cl) "‘:"'r::.“"
Overall (18(51)| 2160) | 25(71) | 32091} | D74[044% 128 |
No DAH _1?;4 )'yA 9{35) | 176 6) | 'hy’:ﬁ} Al}:’l‘,ﬂf:\l-:u'.ﬂl_ - | .
Any DAM B{B6.3) [ 12{125)] 8{84) $5(166) | 052 (02110 1.24) aar Fussner, Am J Resp Crlt Care Med 2024
Non-severe DAM | 1(18) | 3(4%) | 2(37) | S8} |04 0@wadn) 042

SevemDAH 5(181)] B300) | 6{104) | 10(33] | 0450140 140) 044 |



Vascularite a ANCA et plasmaphérese

Eléments a considerer dans la discussion
* Presence d’anti-GBM associés aux ANCA ?
* Quelle cinétique de la créatinine ?
* Manifestations extrarénales séveéres de la vascularite ?

Essai émulé GFEV

184 HIA séveres . : ‘ - SMD

Treatment,

Surdval prodabilty

(Sa02 <85% or
mechanical support)

— Contol

Time {carys)

vahse Number at risk

Traatmant

Absence d’effet des EP sur la mortalité

a 30 jours dans les HIA sévéres des VAA Time {cayz)
Sanna et al., Am J Respir Crit Care Med 2026
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* Presence d’anti-GBM associés aux ANCA ?
* Quelle cinétique de la créatinine ?
« Manifestations extrarénales sévéres de la vascularite ?
» Vascularite réfractaire sous traitement IS ?
« Patient fragile ou a haut risque infectieux ?
» Résultats de la biopsie rénale ?



Vascularite a ANCA et plasmaphérese

Eléments a considerer dans la discussion
* Presence d’anti-GBM associés aux ANCA ?
* Quelle cinétique de la créatinine ?
* Manifestations extrarénales séveres de la vascularite ?
» Vascularite réfractaire sous traitement IS ?
» Patient fragile ou a haut risque infectieux ?
» Résultats de la biopsie rénale ?

A 3 ') 'K TR T Lt b t" ‘
- 3 & \('(J R N ‘5};‘:‘?‘:'" , -<'~ .\‘ - _‘_
PEXIVAS : Post-hoc analysis of PLEX efficacy according to renal pathol

e 1R T . | : - ". - W Ej,}"_'lﬁ_:,:\ ~ —

Y
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Vascularite a ANCA et plasmaphérese

CLINICAL RESEARCH | www jasn.org

Kidney Histopathology Can Predict Kidney Function
in ANCA-Associated Vasculitides with Acute Kidney

Injury Treated with Plasma Exchanges Score with renal biopsy
= 70 I
= - Average treatment effect
g 60 | ---- Predicted treatment effect . .
Q Variable Score points
Retrospective study of the FVSG x 507 mg‘: o ;
187 pts treated with PLEX, T 40 RLV 3
233 pts without PLEX T PR3 positive -10
= 30 - — MPO positive -3
c e Serum creatinine
2 20 il 251..400umoll. 5
S B 401...600 umolL 8
T _anaaa >600 gmol/L 16
10 ===
3 Brix score = 7 1
0 Berden score
g 0 Crescentic 6
2 _0 Mixed -8
5 —10-
o
< 20

2-101 2 3 456 7 8 9101112
Score threshold to recommend PE Nezam. JASN 2022



Microangiopathies thrombotiques et échanges plasmatiques

Thrombotic Microangiopathy

identified based on presence of MAHA,

thrombocytopenia +/- end-organ involvement*

PLASMIC score
A scorn of & 6 confurs high
pre-test protubdity of TP (13
1t takes IM0 account:

Widnasy Injury s mid or sbsern
Vo other TMAY [vevere)

Hodiogs arn

abnent, theit presence may
wigpest C

ADAMTS13 activity
Severe defickensies [< 500 e
charscterisee of TTP |14

Mikd/moderate deliciencies tan
be seen in other TMAS

ADAMTS13

inhibitor or Genetic
antibody

A Poaitive g evakiates for

highly wuggests
mmue TTP

hererttary 119

o £ ch a o

Stool shiga-toxin

confirrn diagnosis

Oener afecBon. such a6

Streptococoss
Preomoniae can case
rhwcron-ndoond WLS

Genetic Testing
RN CFL CF8, MER CY
evaliotes for hereditary

>mee

CFH antibody
may sentity sutoimeine
e when vapecind
N antBodies e been
reporied, but thee
spnicance b unclear [15)

fEMSG C309 €3, Cd) e
neither sersitine noe
specic

* Hypenension b &
common presesting
Sndng

« Kidney iovolvement is 4
Sflmark of TA-TMA, other
orgam may be bwoked

» ThiA may be focal
Lbsact perptend MAMA|
116], st may overlap
with 01 TMA

Clinical diagnosis
Sevoral diagnoatic criverta

Aone Boen devoloped o
2 In dlagnosds [ 16,17, s
wed 35 2 recently
arvrloped progrostic
maodel | 18]

» Certan drups maw Luse
TP [20-22) whkeh moy bw
corthaed with DETMA In
DETMA, severe ADAMTS 1)
defickency is sbsent.

Immune
© Cerwnt s watally acute [19]
« D
testiog muay help idermity
aulprt drug, but does not
e owe dlagnoss (1]

Non-immune
© Onset 5 usaaly grooual
and dose-dependent (1)

The following diseases and
syndromes can cause TMA:

«DIC
* Hypertensive Crisis

Ll
{eg HIY, HCV, CMV, COVID1Y)

{e.g MDS, PCD, solid tumors)

* Rheumatologic

|e.g. antiphaspholipid syndrome.
SLE, systemic stlerosis, vasculitis,
connective tissue disease)

* Pragnancy-associated
{eg preeclampsia, HELLP)

le.g. defective B12 metabolsm,
due to MMACHC gene mutation)

« Coagulation-mediated TMA
(=g genetic mutations in DGKE
thrombomadulin, plasmincgen)



Microangiopathies thrombotiques et échanges plasmatiques

Principes thérapeutiques des échanges plasmatiques dans la MAT :

-Epuration des auto-anticorps potentiellement pathogenes (anti-ADAMTS13, anti-CFH...)
-Apport de protéines régulatrices du complément dans le SHU atypiques génétiques
-Elimination de toxine dans les SHU « typiques » a STEC ou d’'un médicament

dans les MAT iatrogenes ?
-Modification de la réponse immune si maladies systémiques (SAPL, sclerodermie...) ?

Classiqguement proposés en tant que traitement initial,
le temps de compléter le bilan étiologique complet




Microangiopathies thrombotiques et échanges plasmatiques

Etiologies des MAT en France *PTTﬂs%)éHUaE3A)|Z|
DGKE co@aalf:re's E SHUBTEC+Z

CHU Tours, 564 patients (2009-2016)

Diagnostic de MAT retenu si au moins 3 critéres :
-Hb<12 g/dI

-majoration LDH

-diminution hapto

-schizo>0.5%

-plaquettes <150

Formes secondaires: 94%

Plusieurs causes identifiées dans pres de
50% des formes secondaires+++

HTABmalignel
Bayer G. et al. CJASN 2019



Microangiopathies thrombotiques et échanges plasmatiques

Disease/condition Indication Procedure Category Grade
Thrombotic microangiopathy, I Factor H autoantibody TPE I 2C I
complement mediated Complement factor gene mutations TPE 111 2C
Thrombotic microangiopathy, drug I Ticlopidine TPE 1 2B
induced Clopidogrel TPE 1 2B | category Description
= : 1 Disorders for which apheresis is accepted as first-
Gemcitabine TPE v 2C line therapy, either as a primary standalone
Quinine TPE v 20 treatment or in conjunction with other modes of
treatment
Thrombotic microangiopathy, STEC-HUS, severe TPE/IA 111 2C n Disorders for which aplseresis is accepted as
2 2 3 second-line therapy, either as a standalone
infection associated pHUS TPE 111 2C treatment or in conjunction with other modes of
4 z 2 treatment.
Thrombotic mncméngnopalhy. Pregnancy associated, severe TPE 111 2C | Oxtincim viké o spheinil (hetags e ok
pregnancy associated Extremely preterm preeclampsia, TPE/LA 11 2C e LRy Mk e
severe”
Thrombotic microangiopathy, TPE 1 1A
thrombotic thrombocytopenic
purpura
Thrombotic microangiopathy, TPE 111 2C

transplantation associated

American Society For Apheresis (ASFA) 2022 Guidelines



Microangiopathies thrombotiques et échanges plasmatiques

Développement des traitement spécifiques

(" Anti-C5 ( eculizumab, ravulizumab) dans les C-TMA)

A Platelet Count, Trial 1

Mean Change from Baseline
Count (x10-*laer)

L2002 M4 16 18 J0 37 24 26
Weeks of Eculizemab Treatment
B Estmated GFR, Trial 1

S
O 2 4

Pretreatment
55+ Period
50 w
‘.‘_{ ..

w-: -

35
101

5

Mean Change from Baselice GFR
{milfeming173 )
=
4.

4§
B 4+—rrt—Trrrr-r-—rrr Tt
642074 G31012M161870222402678)032
Weeks

\_ Legendre, NEIM 2013

4 Anti-vWF (caplacizumab) dans le PTT )

Placebo

Caplacizumab
Outcome (N=72) (N=«73} P Value
Primmary outcome
Tirne o noemalization of platelet cownt
75th Percentie (35% CIj — days 175 (165-1.87) 154 {1.70-2.54)
50th Percentie (95% Cl} — days 2.69 (1.89-2.83) 233 (2.68-156)
75th Percentite (959% Cl) — days 295 (2.85-3.81) 450 3.78-7.79)
Rate ratia for normalization of pletelet coum, 155 (1.09-2.19) 00
caplacizumab vs, placebo (955 CIy*
Key secondury outcomes
Compasite of TTPrelated death, recusrence of TTP, 912 36 (49) <0001
of major thromboembalic event during the
double-blind treatment pericd — no. (%)
TT#.related death 0 3
Recurrence of TTP: exacerbaticat 34) 23 (38)
Major thecenboembolic event & (3 6{8)
Recurrence of TTP at any time during the trial — no, (%)1 ?(12) 28 (18] «<0.001
Dwing the double-blind treatment period: exacerbation 34 23 (38)
During the foliow-up period: relapsel 6 [3) 0
Refractory TTP — no, (%6)§ 0 34 0.08
Median time to narmalization of argan-demage markers 2,86 (1.93-3.86) 336 [1.B8-7.71)
(95% C1) — days
Other secondary cutcomesy
Number of days of plasma exchange
Mean {95% C1) 5.5 (4368 94 {7.5-11.0)
Median [range) 5.0 (1,0-35.0) 7.0 {3.0450)
Volume of plasma exchanged — liters
Mean {95% C1) 213 (18.1-265) 359 (27.6-442)
Median [range) 18.1 (5.3-10237) 6.9 {40-2540)

\_ Scully, NEIM 2019 Y,




Microangiopathies thrombotiques et échanges plasmatiques

Toward a Restrictive Use of Plasma Exchanges in
Thr()mb()tic Microangiopathies JASN 36: 150-152, January, 2025

Marie Frimat@®,"” Nora Schwotzer@®,” Francois Provot,' and Fadi Fakhouri®’

Non-plasmapheresis Approaches for Managing Severe
Renal Thrombotic Microangiopathy: A Report of 7 Cases

Marie Frimat, Mehdi Maanaoui, Nora Schwolzer, Celine Lebas, Arnaud Lionet, Sylvain Dubucquoi,
Viviane Gnemmi, Fadi Fakhouri, and Francois Provot

AJKD Vol 85 | Iss 3 | March 2025

Do we still need plasma exchanges for thrombotic
microangiopathies? No

Fadi Fakhouri!, Eva Jenny?, Francois Provét? and Marie Frimat?~ Nephro] Dial ']"ransp]ant’ 2025,




Microangiopathies thrombotiques et échanges plasmatiques

Suspected HUS
ghobin <10 gidL, schistocytes = 2%, kactate dehydrogenase »450 RIL,
platelets «150 000/L, acuto kidowy injury
L Jaama Theambatic Shiga toxin-prodicing STECHUS
theombocytopenic purpura enterchemorrhagic Eschenichio Supportive management
caplacizumab < ADAMTSTS aetivity and coll (STEC) "
ADAM- | ADAMTSIS sutcwntbuodies Stoal or rectal s culture, Shiga
TSz Shiga tomin POR o serclagy Sain
acvity P
«10%
F i Metaboli inted HUS Streptococoes prevmonioe HUS Streptococcus paeutnenice-
wral folinic acid. and btaine Cobalamin € and cobalamin G Blood aulture, chest x-ray, lumtar Hus
g ... Cisease, hamocysti low p Coonbs test, N Cephalospaemand
enathiceine, high of low Tantigen testing vancemycin, washed red
wrethylmalonic acid bicod cells, and supportive
Genetics: MMACHC and MTR Imanagement
Secondary HUS Infection-associated HUS
Swsterric lupus erythematown, Evaluate if climcally indicated
iy pid vy
madgrant byperteosion, drugy,
mugrancy, tremplan
Atypical HUS

i | €3 G4 Tactor M, Fackor |, COMB,
L gl an-facter Hantibody P
Genetion: (73, (7), CDa5, THMD, (3.

(7@
l— MPLA: (FFiR1-E, CPHRYCRH

Suppoithve managoment. DGKE-HUS and WT1-HUS

No reported banefit of Larlyommet (<2 years of age).

eaflzemab or plasma - Whole-exome sequencing If ot
akeady inchuded in the genetic
pocel

Firstine caskeumab within 24 h of  not avaslable, start plysma exchange
weth fresh frozen plas=a or plasma in

.
I e Mini M. Lancet 2022




Microangiopathies thrombotiques et échanges plasmatiques

Eculizumab as first-line treatment for patients with severe
presentation of complement factor H antibody-mediated hemolytic

uremic syndrome Pediatric Nephrology (2025) 40:1041-1047

Paula A. Coccia' - Laura F. Alconcher®<" - Veronica Ferraris' " « Lucas I. Lucarelli® - Maria A. Grillo' " .
Maria Andrea Arias® - Mariana Saurit® - Viviana M. Ratto® - Celia dos Santos®"’ . Analia Sanchez-Luceros®(

Anti-CFH-associated hemolytic uremic syndrome: do we still need

plasma exchange? Pediatric Nephrology (2024) 39:3263-3269

Marion Ferri' - Federica Zotta? - Roberta Donadelli’ - Claire Dossier' - Charlotte Duneton' - Carine El-Sissy* -
Véronique Fremeau-Bacchi® - Thérésa Kwon' - Lisa Quadri® - Andrea Pasini® - Anne-Laure Sellier-Leclerc® -
Marina Vivarelli? - Julien Hogan'"”"

Stratégie « anti-C5 first », méme dans les SHU par Ac anti-CFH ?



Microangiopathies thrombotiques et échanges plasmatiques

Adult patient with a first episode of TMA

v

Rapid ADAMTS13 test Plasma exchange ?

TTP confirmed TTP ruled out
Caplacizumab Short-acting C5 blocker

Anti-B cell therapy
Recombinant ADAMTS137?

Discontinue C5 blocker

JASN 36: 150-152, January, 2025



Plasmaphérese dans d’autres indications néphrologiques

Category | : accepted as first-line therapy, alone or in combination
Category Il: accepted as second-line therapy, alone or in combination
Category lll: optimum role of apheresis is not established

Disease/condition Indication Procedure Category Grade
Cryoglobulinemia Severe/symptomatic TPE/DFPP 11 2A
IA I 2B
Vasculitis, IgA Crescentic rapidly progressive TPE 11 2C
glomerulonephritis
Severe extra-renal manifestations TPE 111 2C
Catastrophic antiphospholipid TPE I 2C
syndrome
Systemic lupus erythematosus Severe TPE 11 2C
Focal segmental glomerulosclerosis Recurrent in kidney transplant TPE/IA I 1B
All types LA I 2C
Steroid resistant in native kidney TPE I11 2C

American Society for Apheresis 2022 Guidelines



Conclusions

La place des aphéréses thérapeutiques devient plus restreinte ces dernieres années,
notamment avec l'arrivée de traitements spécifiques pour chaque pathologie.

Sa place reste incontournable dans la vascularite a Ac anti-MBG, mais peut aussi étre
discutée, au cas par cas, chez les patient avec vascularite a ANCA et insuffisance rénale
sévere (creat >300), en association avec les IS

Son interét est plus débattu dans le SHU, mais peut étre parfois utile le temps de
compléter le bilan étiologique ou si I'’eculizumab n’est pas disponible

L’utilisation de I'aphérése peut étre proposée en 2¢ ou 3¢ ligne dans les formes de
ou de
, méme si le niveau de preuve reste insuffisant a ce jour.
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