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Polling question |

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 |l

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

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

d membranous nephropathy

1 Beyond the guideline: PLA2Rab added value in therapy?

J MCD/FSGS

Note: KDIGO guidelines: few recommendations, many practice

points (limited evidence from RTC'’s; practice point = “old”
graded X recommendation)
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2009: MN breakthrough: discovery of aPLA2R

A Western Blotting
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Beck et al, NEJM 2009

febr 2022 KDIGO_MN/MCD/FSGS Radboudumc



aPLA2R as biomarker: pathognomonic for MN diagnosis

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

~ PLA2Rab absent* »,:-
Normal kidney function ;-
—> . >
Measure PLA2Rab No immunosuppressive therapy

~ Immunosuppressive therapy >_

« Unusual clinical course; rapid decrease in eGFR
« Serological abnormalities, in particular
positive nuclear antibodies
~—— «Unresponsive to immunosuppressive therapy —»_
and progressive kidney injury (decrease in eGFR)
OR persistent nephrotic syndrome despite
disappearance of PLA2Rab

~ PLA2Rabpresent

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

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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membranous nephropathy: treatment

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

[ Non-nephrotic 2 no immunosuppression, regular follow-
up

J Nephrotic:
o Risk evaluation
* Arterial and venous thrombosis
* Kidney disease progression
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membranous nephropathy: anticoagulant therapy

Serum albumin No = -
No <309/ E—
* bromocresol purple — Low risk
Se S, <3291 Estimate arterial | <20/1000 py
rum album —
bromocresol green  v..” thromboembolic :
kb o Yes | aventrisk | Highrisk
bromocresol purple | 20/1000 py
<25g/L —_
bromocresol green HiohTi
gh risk
; s s _ Assess bleeding risk:
Yes thromboembolic - wwwgntools.com
events | Lowrisk

Should aspirin be used for primary prevention of thrombotic events in patients with membranous nephropathy? Pages 89:981-983, Copyright
Copyright 2016, with permission from the International Society of Nephrology.** Proposed algorithm for anticoagulant therapy in patients with

Serum albumin cut-off values: not validated; differences between assays
Risk of bleeding vs risk of thrombosis

Take into account arterial thrombotic events = aspirin

Warfarin start: = initial higher risk of thrombosis

Steroid pulses: thrombogenic

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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Risk prediction: T

+ eGFR <60 ml/min/1.73 m#*

The usual suspects: and/or proteinuria >8 g/d
for >6 months

Serum creatinine OR

Proteinuria « Normal eGFR,

Serum albumin proteinuria >3.5 g/d and

no decrease >50% after 6

Additional markers months of conservative

therapy with ACEi/ARB
. o AND at least one of the
Duration of proteinuria following:
Risk score (Toronto) « Serum albumin <25 g/I
Urine LMW proteins - PLA2Rab >50 RU/ml’
PLA2Rab «UalM >40 pg/min

«Ub2M >1 pug/min
«UlgG >250 mg/d
- Selectivity index >0.20°

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-5276
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membranous nephropathy: risk evaluation

Low risk

» Normal eGFR,
proteinuria <3.5 g/d and
serum albumin >30 g/l

OR

« Normal eGFR,
proteinuria <3.5g/d ora
decrease >50% after 6
months of conservative
therapy with ACEi/ARB

Moderate risk

« Normal eGFR,
proteinuria >3.5 g/d and
no decrease >50% after 6
months of conservative
therapy with ACEi/ARB

AND

« Not fulfilling high-risk
criteria

High risk

+ eGFR <60 ml/min/1.73 m**
and/or proteinuria >8 g/d
for >6 months

OR

« Normal eGFR,
proteinuria >3.5 g/d and
no decrease >50% after 6
months of conservative
therapy with ACEi/ARB

AND at least one of the

following:

« Serum albumin <25 g/’

« PLA2Rab >50 RU/ml*

» Urinary al-microglobulin
>40 pg/min

Very high risk

- Life-threatening
nephrotic syndrome

OR

- Rapid deterioration of
kidney function not
otherwise explained

*Urinary[ .U b2M >1 pg/min
+ Urinary| -UIgG >250 mg/d

>250 mg/d
« Selectivity index >0.20°

Clinical course should be considered in risk evaluation

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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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
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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

Radboudumc



Novel emerging treatment guidelines

High risk

Membranous - eGFR <60 ml/min/1.73 m?*

and/or proteinuria >8 g/d
for >6 months
nephropathy oR
- Normal eGFR,
] proteinuria >3.5 g/d and
no decrease >50% after 6
months of conservative
therapy with ACEi/ARB
AND at least one of the
following:

i i * - Serum albumin <
RlSk e.valuatlon . lS7LA2RatI)b>50 RU./2an*g/I
(see Figure MN4) - sopeimi

- UIgG >250 mg/d
I \ - Selectivity index >0.20°
1 - -

Low risk Moderate risk High risk Very high risk

Wait and see Wait and see Rituximab Cyclophosphamide
OR Rituximab OR Cyclophosphamide + steroids*
OR Calcineurin + steroids
inhibitor + steroids’ OR Calcineurin inhibitor
+ rituximab?'

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-5276
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Not all patients respond to current therapies

Initial treatment

Resistant disease* 2nd treatment'

Evaluation’

—— Evaluation’

No response
after 3 months

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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Kidney transplantation in MN

Pretransplant evaluation: maximal efforts to ascertain if MN is associated with PLA2Rab*

®

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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Beyond the guideline
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MN PLA2Rab: what have we learned?

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

1 Sensitivity: biopsy > WB > IFT > ELISA

* ELISA provides quantitative levels

] PLA2Rab can be absent in PLA2R-associated MN:

* “Kidney as a sink” =2 repeat measurement after 3-6M
* “immunological remission” = precedes proteinuria remission

J Weak correlation PLA2Rab levels vs Proteinuria

1 Should we measure 1gG4 or total 1gG?
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MN PLA2Rab: what have we learned?

(d Do we need a kidney biopsy to diagnose membranous
nephropathy? - NO

(1 Can PLA2Rab levels be used as prognostic biomarker?

(1 Can PLA2Rab levels be used as predictive biomarker?

Radboudumc



MN: useful biomarker? FDA definition

Prognostic Biomarker
Created: December 22, 2014.

Definition

A biomarker used to identify likelihood of a clinical event, disease recurrence or progression in patients who

have the disease or medical condition of interest.
mm====) | Natural course, untreated

Predictive Biomarker
Created: December 22, 2014.

Definition
A biomarker used to identify individuals who are more likely than similar individuals without the biomarker to
experience a favorable or unfavorable effect from exposure to a medical product or an environmental agent.

“ Response to therapy \
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PLA2Rab as prognostic biomarker

10000
© PLA2Rab levels:
C
= 1000 Limited prognostic value
[
whed
l;
§ 100
5
® 10
(o))
o
-
1 T T
\Oo \OQ aPLA2R1ab levels at baseline of
-\69 096 patients with normal serum creatinine
Qg'& o& with progression (n = 39) and or
o 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.
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PLA2R antibodies as predictive biomarker

e 1.001 e
> Lowedt Predictive =
I, o TIIE
22 075 sl [ Response to therapy
§. o Middle
8 @ I
g g 050 - A — I (Rituximab)
25 oo —
e 8 uon fof el Hightst | (Confirmed in MENTOR)
T rrli"t - v
a .l’......f"'
i 0.00 - o HR (85%CI):4.198(1.919-8.185); p<0.0001
HR (95%Cl): 2.298 (1.001-5.230); p=0.048
0 6 12 18 24 30Mo.
Patients at risk according to Tertlle
Lowest 27 15 8 6 4 3
Middle 27 22 16 8 3 2 _ _
Highest 27 22 20 14 1 6 Piero Ruggenenti et al. JASN 2015;26:2545-2558
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Association of Anti-PLA2R Antibodies with Outcomes
after Immuno- suppressive Therapy in iMN.

Survival In Remission

10094 ——— _
e 7. PLAZR negative
80 1"—-- J__
| SN
=
60- Tea
40 LAZR positive
p<0.001
20-
0 . ] I
0 20 40 60

Time (months)

We should aim for
immunological remission

Bech et al CJASN 2014
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MN PLA2Rab: what have we learned?

(J Do we need a kidney biopsy to diagnose membranous
nephropathy?

(J Can PLA2Rab levels be used as prognostic biomarker?
(J Can PLA2Rab levels be used as predictive biomarker?

(d Can PLA2Rab levels guide therapy?
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PLA2Rab guidance of therapy

Measure PLA2Rab antibodies
at 6 months'

— s —

Survival In Remission

100 ———
1'——1 PLAZ2R negative
80 ———‘__L
60- el
40 PLA2R positive 0,001 KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
p<0.
20
0 T T 1
0 20 40 60
Time (months) Bech et al CJASN 2014
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MN: new antigens

(12009: PLA,R: M-type phospholipase A, receptor

(J2014: THSD7A:Thrombospondin type 1 Domain 7A
(12019: EXT1/2: exostosinl/2

(J12020: NELL-1:Neural epidermal growth factor like 1 protein
(J2020: SEMA3B: Semaphorin 3B

(J2021: PCDH7:protocadherin 7

(12021: HTRA1: high temperature recombinant protein Al
(J2021: NCAM1: neutral cell adhesion moleculel

(12021: NTNG1: Netrin G1 (abstract ASN2021)

(12021: 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
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Minimal change disease in adults: treatment

§disg;se__tn..adults. |
lnltial,therapy

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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FSGS in adults: diagnosis and definition

FSGS lesions on
light microscopy

rlgule 49| Proposed classification of FSGS. FSGS, focal segmental glomerulosclerosis.

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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FSGS in adults: management

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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Beyond the guideline

MCD and pFSGS: a disease continuim?

PFSGS: remissions take time to occur
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MCD and FSGS: a continuum?

c Dy, [EmSmms e ——————
o =
B i
%2 —_
i 2 ¥
o O | MCD N
o D v
© il ~rmsasmmonnesrmmmmmn fommememmoy Tip variant
S < \ \ 4
= R ettt TELLE S e Rt P L s Collapsing variant| | §
i) =
o L)
= 4 < 3 %
------------------------------- FSGS NOS ©
o
Point of no return §‘
Disease recurrence - Transplantation EST(D K
in allograft a

Nature Reviews | Nephrology

Maas et al. Nat Rev Nephol 2016
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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)

Rood | et al. Kidney International Reports 2022;7:87-98
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Table 1. Patient characteristics at time of kidney biopsy

Characteristics

Total (n)
Age (y)
Gender (male/female)
BMI (kg/m?)
Hypertension
AKI
Serum creatinine (umol/1)
Serum credtinine no AKI
Serum creatinine AKI
eGFR® (ml/min per 1.73 m?)
eGFR no AKI
eGFR AKI
Serum albumin (g/l)
Urinary protein excretion (g/24 h or g/10 mmol creafinine)
Histologic features
Interval between onset of symptoms and biopsy (d)
Complete podocyte foot process eflacement at EM”
Pathologic FSGS variant
NOS
Tip
Collapsing
Cellular
Perihillar
Not defined

Cohort

51
46.7 (31.8-58.3)
31/20
26.0 (24.3-29.5)
47 (94)
1 (22)
94.0 (77.3-141.0)
89.0 (73.0-102.5)
1755 (106.3-212.3)
77 (52-98)
85 (62-101)
38 (25-54)
209 + 6.1
8.7 (63-12.7)

112 (34-144)
27 (93)

25 (49)
20 (39)
24
1
0O
3 (6)

Radboudumc




Treatment of FSGS: it takes time

l . l
] CR PR NR
o
S 8 weeks 0 10 41
2
17)
¢ | — 1
Q CR PR NR
13)
p 16 weeks 0 16 35
§ _//T
2 \ 4
- CR PR NR
@©
g 24 weeks 1 23 27
“5 _—’ﬁ
5 v
o CR PR NR
8 > 24 weeks 9 18 24

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

51
>
o
¢ v v l
b= CR PR NR
2 = 9 18 24
(o]
K] 1 hlﬁ
g = 2 v
fg‘ No add Rx Add Rx Add Rx No add Rx
ic & n=4 n=7 n=22 n=2
ﬁ -
'g T ‘rlﬁ 1
5 CR PR CR PR NR
2 2 5 3 11 8
mine v v l v v
% &
< % 4 7 1 4 6
” CR PR CR NR " PR CR PR NR CR PR NR
& (1% 3 1 4 3 1 2 1 1 1 4 1
q" *
B = vy v vy v v ¥
@ T @©
(14 c w
8 & 3 1 1 1 1 1 1 1
B ®
” CR PR PR CR PR PR PR PR PR
14 1 2 1 1 1 1 1 1 1
| 1

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

Change in proteinuria after 8
weeks may help to identify
responders

Note: need validation

Figure 4. Protenuria at tatof therapy and § wegks. Red ines: prmary nonvesponders; black es: responders; green ine: cutff of 6%
Missing dta: = 16 no data at start of coricaseroids or ot week ). Paents who were notevaluale n = 2] were excuded.

Primay nomesponders (1) Responders (1) Todl
<20 dereaseproinuro 1 3 10
>00% deteaseprokinuto I A o
Tohl § ) 3

Proteinuria (%)

200+
190+
1804
1704
160+
150+

1204

Time (weeks) after start corticosteroids

Rood | et al. Kidney International Reports 2022;7:87-98
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Treatment of FSGS: an algorithm?

Adult patient with
an FSGS lesion?

Nephrotic syndrome + FPE >80%
and no secondary causes®

|

START immunosuppression
(e.g., corticosteroids)

|

AFTER 8 wks

A

>20% reduction in < 20% reduction in
proteinuria proteinuria

| |

Continue therapy Add additional
immunosuppression

|

No response?

!

Genetic test

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

Adult patiént with
an FSGS lesion

l

Nephrotic syndrome + FPE > 80%
and no secondary causes

!

Start prednisone

!

After 8 weeks
> 20% reduction in < 20% reduction in
proteinuria proteinuria
Continue therapy Add CNI
Consider additional l
immunosuppression )
(CNI;MMF) No Genetic

— )
response testing
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QUESTIONS
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FSGS in adults: secondary and genetic

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-5276
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FSGS in adults: secondary and genetic

« Familial
« Sporadic
« Syndromic

«When there is a strong family history and/or clinical features
suggestive of a syndromal disease

« Aiding in diagnosis, especially if the clinical features are not representative
of a particular disease phenotype

« Limiting immunosuppression exposure, especially in situations where
patients appear to be resistant to treatment

» Determining the risk of recurrent disease in kidney transplantation

- Allowing for risk assessment in living-related kidney donor candidate,
or where there is a high suspicion for APOLT risk variants

« Aiding in prenatal diagnosis

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276
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FSGS in adults: FSGS unknown cause

KDIGO guidelines glomerular disease Kidney Int 2021;100:51-S276

febr 2022 KDIGO_MN/MCD/FSGS Radboudumc



KDIGO guidelines (and beyond)

membranous nephropathy

MCD/FSGS

Em.prof.dr. Jack F Wetzels, nephrology
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