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Membranous 
nephropathy (MN)

• The most common cause of nephrotic syndrome  in adult 
(approximately 20 to 30% )



Figure 1 

American Journal of Kidney Diseases 2021 77440-453DOI: (10.1053/j.ajkd.2020.10.009) 
Loulwa Alsharhan, Laurence H. Beck . Membranous Nephropathy: Core Curriculum 2021 American Journal of Kidney Diseases Volume 77 Issue 3 Pages 440-453 (March 

2021) 

PLA2R-associated MN 70-80%Non-PLA2R-associated MN

Primary membranous nephropathy 75 to 80 %

Secondary MN: 20-25%
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¶ In most patients who achieve an immunologic remission, a remission in proteinuria usually 
follows within 12 to 24 months.



aPLA2R1ab levels at baseline of patients with normal serum creatinine with progression (n = 39) and or spontaneous 
remission (n = 46).



Natural history of MN (Likelihood of 
spontaneous remission)

• the rate of ESKD in untreated 
patients who remain non-
nephrotic as low as 2 % at 10 
years .

6

5 to 30 % 

25 to 40 %

30-70 %

ESKD in untreated patients with 
nephrotic syndrome is 14 % at 5 
years, 35% in 10 years, 41% in 
15years.
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Target is 
induction of 
remission 
complete or 
partial.

Translated  in 
improved kidney 
survival with long 
follow-up (**). 

*van de Logt et al., 2016. Expert Rev Clin Pharmacol 9: 1463–1478 .
**Ponticelli et al., Kidney Int 48: 1600–1604, 1995



Remission in MN

Rituximab 

Cyclosporine 

cyclophosphamide

Conservative treatment
Low salt, diuretics. 
Adjust protein intake 
Treat HTN
ACEI, ARBs 
Lipid lowering agent
Anticoagulant

+ Corticosteroids 







Cyclophosphamide +steroids Vs conservative treatment

Remission rate  is 83% in cyclophosphamide vs 38 % on conservative treatment
Renal 10 years survival was 92% cyclophosphamide vs 60% conservative treatment . 

Ponticelli et al., Kidney Int 48: 1600–1604, 1995



Response 12 months after rituximab treatment in the 11 patients with no response (NR), 2 
with LR, 12 with PR and 2 patients with CR at 6 months. NA = Not available.

50% PR and CR at 6 months 
reach to 60% at 12 months

Michel et al.: Rituximab in Membranous Nephropathy. Nephron Extra 2011;1:251–261 



Rituximab induced remission in 64% of patient
However, the number of non-responders 36% and relapses 30%.

Ruggenenti P, Cravedi P, Chianca A, et al. Rituximab in idiopathic membranous nephropathy. J Am Soc Nephrol. 2012;23(8):1416–1425.



Rituximab is inferior to cyclophosphamide.
The partial remission rate was lower in the rituximab-treated cohort

van den Brand et al., . J Am Soc Nephrol 28: 2729–2737, 2017

They compared two European cohorts that were treated with either rituximab or cyclophosphamide and steroids. 



• Patients treated with 
cyclophosphamide, antibodies 
disappeared in almost all 
patients, independent of 
baseline level. 

• In contrast, patients treated 
with rituximab disappearance 
of aPLA2R was less likely in 
with an aPLA2R titer higher 
than 152 relative units/ml.

Evaluation of  patients treated with cyclophosphamide (1.5 mg/kg/d, duration 8–24 weeks; Nijmegen cohort) or rituximab (cumulative 

dose 1.5–2.0 g; French cohort).

Van de Logt et al., Kidney 
International
2018 93(4):1016-1017

https://www.researchgate.net/journal/Kidney-International-1523-1755


In Very high risk patient 

Immunological remission (decrease aPLAR 1ab  ) is high with 

cyclophosphamide

Anne-Els van de Logt, and Jack F. Wetzels Kidney360 

2021;2:1699-1701

©2021 by American Society of Nephrology

86% (12 of 14) decrease aPLAR 1ab23% (three of 13) decrease aPLAR 1ab



Membranous Nephropathy

19

Risk evaluation



Algorithm for management of patients with 
treatment-resistant membranous nephropathy

20*Evaluation: In patients with resistant disease, compliance should be checked and efficacy monitored (e.g., B cell response, anti-rituximab antibodies, IgG levels, leukocytopenia during cyclophosphamide, 
CNI levels).

Second treatment is dependent on the severity of deterioration of eGFR as indicated

The efficacy of rituximab in patients with kidney insufficiency is unproven. Thus, there 
are no data to support its use in patients with reduced eGFR



Twenty-four-hour proteinuria from baseline (month 0) to 12 mo after rituximab administration in two cohorts of patients with idiopathic 

membranous nephropathy (IMN) and a baseline tubulointerstitial (TI) score of <1.7 (responders) or ≥1.7 (nonresponders) wh...

Piero Ruggenenti et al. CJASN 2006;1:738-748©2006 by American Society of Nephrology

Rituximab is of limited benefit in patients with severe kidney dysfunction

Rituximab in MN. Who can benefit?



Remission in MN

Rituximab 

cyclophosphamide

+ Corticosteroids 

Higher renal survival 92%.
Higher rate of immunological remission 
86 Vs 23%.
Recommended by guidelines for very 
high-risk patient, resistance , patient with 
low eGFR.
cost effectiveness.

Lower rate of immunological (23%) and clinical 
remission (86%).
Can not be use in very risk patient, limited effect on 
patient with low  eGFR.
Expensive.



On the basis of the evidence (and the calculated 
cost efficacy), international guidelines 

recommended treatment with cyclophosphamide 
and steroids for patients with membranous

nephropathy, nephrotic syndrome, and high risk 
for disease progression.




