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Polling question I

Did you study the chapters  membranous nephropathy and 
MCD/FSGS of the 2021 KDIGO guideline?

A: no
B: yes
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Polling question II

How many patients with  “active” membranous nephropathy 
or MCD/FSGS are in your care?

A: < 4
B: 4-10
C: 10 -20
D: > 20



q membranous nephropathy

q Beyond the guideline: PLA2Rab added value in therapy?

q MCD/FSGS

Note: KDIGO guidelines: few recommendations, many practice
points (limited evidence from RTC’s; practice point = “old”
graded X recommendation)

Overview



2009: MN breakthrough: discovery of aPLA2R

Auto-immune disease: antibodies against M-
type phospholipase A2 receptor (aPLA2R) in 
70% of patients with iMN

Beck et al, NEJM 2009
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aPLA2R as biomarker: pathognomonic for MN diagnosis

KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

A biopsy is not needed for diagnosis, can be useful in special conditions

KDIGO_MN/MCD/FSGS

* IFT positive or ELISA > 14 RU/ml; IFT is more sensitive



q Supportive therapy in all patients with proteinuria (ACEi or
ARB, lipids, smoking, body weight, dietary sodium)

q Non-nephrotic à no immunosuppression, regular follow-
up

q Nephrotic:
o Risk evaluation
• Arterial and venous thrombosis
• Kidney disease progression

membranous nephropathy: treatment 
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

membranous nephropathy: anticoagulant therapy

Serum albumin cut-off values: not validated; differences between assays
Risk of bleeding vs risk of thrombosis
Take into account arterial thrombotic events à aspirin
Warfarin start: à initial higher risk of thrombosis
Steroid pulses: thrombogenic



KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

Risk prediction:

The usual suspects:

Serum creatinine
Proteinuria
Serum albumin

Additional markers

Duration of proteinuria
Risk score (Toronto)
Urine LMW proteins
PLA2Rab
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

membranous nephropathy: risk evaluation

Clinical course should be considered in risk evaluation



Membranous Nephropathy: what do the studies tell us?

GEMRITUX: RITUXIMAB + conservative vs conservative

• Rituximab more remission: 65% vs 43%
• 35% failure in RTX
• 43% remission rate in placebo group

MENTOR: RITUXIMAB vs CsA

• Initial response comparable: 60% remission rate
• More persistent remission with Rituximab



MN: what do the studies tell us?

Bergamo RTXcohort/GEMRITUX/MENTOR: 
• Rituximab is ineffective in 35% of patients

STARMEN: TAC+1g RTX vs cyclophosphamide + steroids
• Cyclophosphamide more remissions than TAC/RTX
• Rituximab prevents relapse after TAC withdrawal

Ri-Ciclo: Rituximab vs cyclophosphamide + steroids
• Rituximab not inferior to cyclophosphamide
• Underpowered study, moderate risk patients, subgroup analysis

suggests superiority of cyclophosphamide in high risk patients
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Novel emerging treatment guidelines

KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

Not all patients respond to current therapies



Kidney transplantation in MN
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276
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Beyond the guideline



q We can measure PLA2Rab in serum and detect PLA2Rag in
kidney biopsy

q Sensitivity: biopsy > WB > IFT > ELISA
• ELISA provides quantitative levels

q PLA2Rab can be absent in PLA2R-associated MN:
• “Kidney as a sink”à repeat measurement after 3-6M
• “immunological remission”à precedes proteinuria remission

q Weak correlation PLA2Rab levels vs Proteinuria

q Should we measure IgG4 or total IgG?

MN PLA2Rab: what have we learned?



q Do we need a kidney biopsy to diagnose membranous
nephropathy? à NO

q Can PLA2Rab levels be used as prognostic biomarker?

q Can PLA2Rab levels be used as predictive biomarker?

q Can PLA2Rab levels guide therapy?

MN PLA2Rab: what have we learned?
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Natural course, untreated

Response to therapy

MN: useful biomarker? FDA definition

KDIGO_MN/MCD/FSGS



PLA2Rab as prognostic biomarker
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aPLA2R1ab levels at baseline of 
patients with normal serum creatinine 
with progression (n = 39) and or 
spontaneous remission (n = 46).

Logt van de AE, Anti-PLA2R1 Antibodies as Prognostic Biomarker in Membranous Nephropathy. Kidney Int Rep. 2021 Apr 22;6(6):1677-1686. 

PLA2Rab levels: 

Limited prognostic value

KDIGO_MN/MCD/FSGS



Piero Ruggenenti et al. JASN 2015;26:2545-2558

©2015 by American Society of Nephrology
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PLA2R antibodies as predictive biomarker

Predictive =

Response to therapy

(Rituximab)

(Confirmed in MENTOR)

KDIGO_MN/MCD/FSGS



Association of Anti-PLA2R Antibodies with Outcomes 
after Immuno- suppressive Therapy in iMN. 

Bech et al CJASN 2014

We should aim for 
immunological remission

KDIGO_MN/MCD/FSGS



q Do we need a kidney biopsy to diagnose membranous
nephropathy?

q Can PLA2Rab levels be used as prognostic biomarker?

q Can PLA2Rab levels be used as predictive biomarker?

q Can PLA2Rab levels guide therapy?

MN PLA2Rab: what have we learned?
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PLA2Rab guidance of therapy

Bech et al CJASN 2014

KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

WCN- membranous nephropathy 



MN: new antigens
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q2009: PLA2R: M-type phospholipase A2 receptor
q2014: THSD7A:Thrombospondin type 1 Domain 7A
q2019: EXT1/2: exostosin1/2 
q2020: NELL-1:Neural epidermal growth factor like 1 protein
q2020: SEMA3B: Semaphorin 3B
q2021: PCDH7:protocadherin 7
q2021: HTRA1: high temperature recombinant protein A1
q2021: NCAM1:  neutral cell adhesion molecule1
q2021: NTNG1: Netrin G1 (abstract ASN2021)
q2021: CTN1: Contactin 1 (abstract ASN 2021)

Disclosure: validation cohort lacking; clinical data not always
available; few patients; many IgG1!; many not present on 
podocytes! Many associated with underlying disease

KDIGO_MN/MCD/FSGS
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

Minimal change disease in adults: treatment
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

FSGS in adults: diagnosis and definition
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

FSGS in adults: management
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Beyond the guideline

MCD and pFSGS: a disease continuüm?

pFSGS: remissions take time to occur
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Maas et al. Nat Rev Nephol 2016

MCD and FSGS: a continuum?
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Rood I et al. Kidney International Reports 2022;7:87-98

Treatment of FSGS: it takes time

Retrospective study

Patients with pFSGS (clinical)

No CR after 8 weeks

(NB only 2/53 patients treated
with prednisone had CR after
8 weeks)
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Treatment of FSGS: it takes time

Rood I et al. Kidney International Reports 2022;7:87-98
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Treatment of FSGS: it takes time

Rood I et al. Kidney International Reports 2022;7:87-98
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Treatment of FSGS: define non-responders

Rood I et al. Kidney International Reports 2022;7:87-98

Change in proteinuria after 8 
weeks may help to identify
responders

Note: need validation
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Glassock and Fervenza. Kidney International Reports 2022;7:9-12

Treatment of FSGS: an algorithm?

Adult patiënt with
an FSGS lesion

Nephrotic syndrome + FPE > 80% 
and no secondary causes

After 8 weeks

Start prednisone

< 20% reduction in 
proteinuria

> 20% reduction in 
proteinuria

Continue therapy
Consider additional
immunosuppression

(CNI;MMF)

Add CNI

Genetic
testing

No 
response
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QUESTIONS
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

FSGS in adults: secondary and genetic
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

FSGS in adults: secondary and genetic
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KDIGO guidelines glomerular disease Kidney Int 2021;100:S1-S276

FSGS in adults: FSGS unknown cause



KDIGO guidelines (and beyond)

membranous nephropathy

MCD/FSGS

Em.prof.dr. Jack F Wetzels, nephrology


