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Primary FSGS 
MCD

Idiopathic Nephrotic Syndrome 

Podocyte Injury  

10-15% of nephrotic syndrome in adults
75% o nephrotic syndrome in children

30% of nephrotic syndrome in adults
20% of nephrotic syndrome in children

Vivarelli M CJASN 2017

Sahali D Seminars Immunopath2014

Idiopathic nephrotic syndrome (INS) is a primary glomerular

disease, which includes two histological variants MCD and primary

(FSGS)



o Hodgkin lymphoma

o Successfull use of B cell-

depleting agents

o Anti-UCHL1 IgG

autoantibody in mice 37

o B cell-induced local IL-4 

induces foot process

effacement & proteinuria
38, 39

• sensitivity to steroids and 

immunosuppressive drugs

• HLA-risk loci involved in 

adaptive immunity (GWAS) 43-

45

o Atopy and TH2 cell

mediated immunity 28-36

o Treg dysfunction causes

CD80 overexpression 41

o Alterations to the 

distribution and/or 

function of T cell 

subsets 42

B Lymphocyte 

Dysfunction

Circulating permeability
factor(s) 17-21

?

T Lymphocyte 

Dysfunction

Podocyte Alteration

Immune dysregulation

Current pathophysiological processes

Gauckler Autoimmunity Reviews 2020



Colucci Frontiers in Immunology 2022

Growing evidence for a key role of B lymphocytes in the            

pathogenesis of INS

Sensitivity of the disease to anti CD20 monoclonal antibodies 





Treatment of MCD in adults
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• 1: ISKDC, 1981

• 2: Fujimoto & al, 1991

• 3: Mak & al, 1996

• 4: Nakayama & al, 2002

• 5: Nolasco & al, 1986

• 6: Korbet & al, 1981

Adults

Children

Hogan J JASN 2013

Initial treatment for MCD in adults : High-dose oral steroids





Oral versus IV  
81 patients 

n = 29   IV pulses 1 gr 3jrs followed by oral steroid regimen from 30 to 

40 mg/day during 4 to 8 weeks

Vs 

N= 52 1mg/kg/jr 4 à 8 semaines

Fukudome K Nephrology 2012

 Delay of remission 15,2 jrs +/- 10 (IV) 

26,7 jrs +/-17 (oral)

 Remission rate 12 weeks

86,2% (IV) vs 96,2% (Oral)

p =0,0266

p =NS

Shinzawa CJASN 2014

Initial treatment for MCD in adults : High-dose oral steroids

Similar remission rates and no changes in subsequent relapse rates 



STUDY DESIGN OF MSN trial 
Fifty-eight patients were randomly assigned in each group without significant differences regarding baseline characteristics 

Steroid sparing option : MMF and low dose of steroids (MSN study) 

Remy  KI 2018

Initial treatment for MCD in adults : Alternative first line 

therapy



23.1% of relapses among

patients with CR at 4 weeks

Remy KI 2018

Initial treatment for MCD in adults : Alternative first line 

treatment



Chin JASN 2021

Initial treatment for MCD in adults : Alternative first line 

treatment
Steroid sparing option with Tacrolimus and low dose of steroids
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N= 50

25 Tacrolimus 0.05mg/kg X2 day levels 6 to 8 ng/ml 

During 20 W
25 steroids 1mg/kg/day max 60 mg/day during 16 W

Relapses  17/23 (steroid) and 16/22 (tacro) p =0.99 follow-up 78 W

Medjeral- Thomas CJASN 2020

Steroid sparing regimen with Tacrolimus but without steroids

Initial treatment for MCD in adults : Alternative first line 

treatment



Initial treatment for MCD in adults : Alternative first line 

treatment

Steroid sparing regimen : Exclusive anti CD20 therapy
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International recommendations 

24 semaines au total 



International recommendations 



French recommendations  (PNDS) 

1. Steroids 1mg/kg/day

CR 57,9% W4 

CR 70 to 84% W8

2. IV in cases of acute complications or severe abdominal pains

3. Total duration 24 W in adults :  but possibly shorter (children PNDS and 

international recommendation total 2240 mg/m2 for 8 W) 

4. Contraindications or risk of side effects

(24 W of treatment) 

Remy et al KI 2018 Medjeral- Thomas CJASN 2020 Chin JASN 2021

 Low dose  0.5 mg/kg/jr + MMF

 Tacrolimus alone

 Low dose 0,5mg/kg/day + 

Tacrolimus



Cyclophosphamide / MMF

22 patients Cyclophosphamide SNDS FRNS

2-2,5 mg/kg/jr  during 8 W

CR 86% (at one year) 74% (at 3 years) 

and 63% (at 5 years)

Mak NDT 1996

Waldman M CJASN 2007

20 patients Cyclophosphamide

During 11,5W

CR 55% 

CR 80% for SDNS et 50% for FRNS

Frequently relapsing/ steroid dependent MCD 

(Observational study )

Hogan J JASN 2013

Steroid dependant

 14 à 30%

Frequent relapses ( two or more relapses per 6 M)

 11 à 29%

(Observational study)

10 patients MMF

CR 65% 

Relapses 35%
29 patients MMF Mean follow-up 32M

CR 86%

Sandoval CKJ 2017

(Observational study)



Frequently relapsing/ steroid dependent MCD 

Cyclosporine/ Tacrolimus

(Multicenter randomized controlled trial)

73 patients (11 adults 62 children) 

MCD = 31 SDNS/FRNS

Cyclophosphamide 2,5mg/kg/day (8W) 

vs 

Csa 5 mg/kg/mois (9M)

M9 p=NS

CR 64% Cyclophosphamide

CR 74% Csa

Relapse at M24 

75% (Csa) > 37% 

(Cyclophosphamide)

Ponticelli NDT 1993

(Prospective cohort )

26 patients SDNS adults

N =14 Cyclophosphamide IV 750 mg /4 W

during 24 W

N= 12 Tacro during (24 W)

CR Tacro 90,9% / Cyclophosphamide 76.9% à W24 NS 

Relapses Tacro 50 % Cyclophosphamide 40%  NS
Li NDT 2008



 SDNS
24 patients Ritux (4 X 375mg/m2) et 24 placebo

Delay without relapses 267 days jrs vs 101days  p<0,001) 

Prospective randomized controled trial 

Ijima Lancet 2014

Rituximab a new therapeutic relevant option in children 

Frequently relapsing/ steroid dependent MCD 



 SDNS 

1) Retrospective study

17 patients Mean age 29,4 y  10 patients traités en RC 

Munyentwali H KI 2013

16 patients avec SNLGM  

(13 SDNS, 2 FRNS 1 SRNS)

Median follow-up 44 mois           13 patients treated in CR

Bruchfeld A NDT 2013

2) Retrospective study

1,32

0,16

Incidence of relapses lower 20% vs 57% when Ritux

is administered in patients with CR 

3) Observational sudy )

Iwabuchi Y Medicine 2014

Frequently relapsing/ steroid dependent MCD 
Rituximab a new therapeutic promising option  in adults



Frequently relapsing/ steroid dependent MCD 

phase IIb, randomized, open-label, parallel group, in a 1:1 ratio, active controlled, 
multicenter trial testing the efficacy and safety of two injections of Rituximab separated 
by one week 375mg/m2 compared to the standard regimen of oral steroid alone 
(progressively tapered within 24 weeks) from initial episode of MCD in adults.

The primary endpoint will be the incidence of MCD relapse during the 12 months following 
randomization

In the future : early use of Rituximab to prevent subsequent relapses ? 

PHRC PI : Audard V 



International recommendations 



24

French Recommendations 

KDIGO 2021

Fisrt line Rituximab

Single-dose: 1g or 375 mg/m²

2x 1g fixed-dose, 2 weeks apart
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Fixed-/Tailored-interval
(e.g. 4-6 months intervals, tailored 

according to relapse history)

Clinically-driven
(e.g. proteinuria and/or CD19 monitoring)
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g

Single-dose
(1g / 500 mg)

o
r

Wait & expect response for 4-6 months

Stop RTX after 24 months of remission and continue monitoring.

First line MMF
500-1000 mg twice daily 

For 1-2 years

second line CNI
CSA: 3-5 mg/kg/d starting dose

TAC: 0.05-0.1 mg/kg/d start

Following 3 months of stable remission. 
Tapering to minimum required dosage, 
for 1-2 years



Rosenberg CJASN 2017

De Vriese Nature Reviews Nephrol 2021 

First challenge : differentiate primary from secondray forms of FSGS 

Treatment of primary FSGS in adults



Patients with FSGS lesion on renal biopsy : steroids
and/imunusuppressive drugs versus supportive
therapy
Qui traiter 

KDIGO 2021



40%20% 60% 80%0%

Remission: Complete Partial

Lim 1974

Jenis 1974

Velosa 1975

Newman 1976

Cameron 1978

Beaufils 1978

Response with low dose of steroids



40%20% 60% 80%0%

Remission: Complete Partial

St Hillier 1975

Miyata 1996

Miyata 1993

Cattran 1998

Ponticelli 1999

Schwartz & 
Korbet 1999

Response with high doses of steroids



Duration Complete 

Rémission rate 

< 16 weeks

> 16 weeks

15 %

61 %

Ponticelli AJKD 1999

Définition of steroid resistance : 1 mg/kg during 16 weeks

Remission 47 à 66% (CR 32 à 47% and PR 19 à 29%)

Korbet JASN 2012

Steroids : Optimal duration of steroids therapy is not 
known



International recommendations 



International recommendations 

Cyclosporine 3mg/kg/jr AND

steroids 0,5 mg/kg/jr during 3 mois 

VS 

steroids 1mg/kg/jr from 3 to 6 M

Retrospective study

 Remission 87,7% % vs 62,5% (NS)

Goumenos Nephron Clin Pract 2006

MMF 1gr X 2 /jr AND steroids

0,5 mg/kg/jr during 6 M (n=17)

VS 

Steroids 1mg/kg/jr from 3 to 6 mois (n=16)           

Prospective study

 Remission 70% vs 69% (NS)

 Delay 6 W vs 10 W(NS)

 Relapse 23% vs 18% (NS)

Senthil Nayagam NDT 2008



Steroid resistant FSGS 

W26 P < 0.001 à W104 P < 0.05. 

49 adults

• 26 csa (3,5 mg/kg/jr)

• 23 placebo 
During 6 mois 

In association with low dose of steroids (0,15mg/kg/jr)

Remission at 6M 69% (CR 12% et PR 57%)

placebo remission (4%)  

Mean delay of remission 7 W (1 to 25)    

Major concern 60% of relapses after 78 W of follow-up  

Cattran D KI 1999

Ciclosporine A

RP

RC

RP- Placebo

CsA

40 à 60 % of cases 



Treatment of steroid resistance and resistance to CNI 

 Identifying a potential associated genetic diagnosis

 Major therapeutic implcations

 Immunusuppressive agents should not be continued in 

patients with monogenic SRND 

 Primary versus secondray forms of FSGS (intial

exstensive screening for a secondary cause ?) 

 FSGS in patient from African ancistry 

 Polymorphisms in the gene for apolipoprotein L1 (APOL1) 

should be investigated 

 Successful use of steroids and immunosuppressive drugs in 

these patients remains to be determined



Treatment of steroid resistance and resistance to CNI 

A place for Rituximab therapy ? 

Gauckler Autoimmunity Reviews 2020 

If patients have not responded to 
glucocorticoids or a CNI, the therapeutic 
choices for primary FSGS are limited

Can be tested 



Only a minority (1 of 8) in our series of adult patients with FSGS showed 
positive effects of high doses of RTX (8 weekly doses of 375 mg/m2)

A place for Rituximab therapy ? 

Treatment of steroid resistance and resistance to CNI 

Fernandez-Fresnedo CJASN 2009  

Roccatello Am J of Nephrology 2017 

Only a minority (three of eight) of patients in 
our series of adult patients with FSGS showed 
a positive influence of rituximab.

Can be tested 



Moret KI Reports 2021

21 adults
FSGS 12 et MCD 9 
SD-INS 9,5%
SR-INS 90,5%

Delay between initial diagnosis and
apherisis onset = 10 months

Median number of apheresis sessions 
= 12

CR  or PR 7/21 (33%) 

Treatment of steroid resistance and resistance to CNI 

A place for Apherisis ? 



KDIGO /HAS  2030 FSGS ?  



RCP SNI X 1 /mois  
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