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Baoikn tra@ouoioAoyia tng Meuyppavwdoug 2N

210 ~80% TWV acBevwy, n MN gp@avifeTal Xwpig UTTOKEIMEVN AITia
Kal EPPaAvifeTal wg £10IKNA YIa TOUG VEQPOUG AUTOAVOOT) VOO OG.

To avTtiyovo-ot1oxog oto ~70% Twv aocBevwy gival o PLA2R1,
akoAouBoupuevo, o @Bivovra TToocooTd, amrd Ta NELL1, PCDH?7,
THSD7A, HTRA1 ka1 SEMA3B (kupiwg o€ TTaidid Kol veapoug
eviAikeg), NCAM1 pe dyvwoTo oto utréAoitro 10-15% Twv aoBevwyv
ME pMN.

210 ~20% TWV aoBevwy, n MN gpaviletal o cuvOuao o e AAAEG
KAIVIKEG KATAOTACEIG KOI KATNYOPIOTTOIEiTAI WG deuTepoTrad®nig MN.

O1 aoBeveig pe TrpwroTradn Kai deutepotradry MN £éxouv Trapopoleg
KAIVIKEG VEQPIKEG EKONAWOEIG.

® PLAZR (55%)

= NELL1 (10%)

EXT1/2 (7%)

THSD7A (2%)

= PCDH7 (2%)
= SEMA3B (2%)
u NCAM1 (2%)
u FAT1 (1%)

= NDNF (1%)

= CNTN1 (1%)
u PCSK6 (2%)

u Others (5%)

= Unknown (10%)

Sethi S et al. Kidney Int (2023) 104, 1092-1102



Baoikn tra@ouoioAoyia tng Meuyppavwdoug 2N

2UoXEeTioEIG €10IKWYV avTiyovwy oTn MN pe dAAeg véooug

. 1 ——| No associated disease—THSD7A, SEMA3B, PCDH7, HTRA1 |
Antigens 1s

——| Autoimmune disease—EXT1/2, NCAM1, TGFBR3 |

M-type phospholipase A2 recep | Malignancy—THSD7A |
Thrombospondin type-1 domai Negative

Neural Epidermal Growth Factc — _ titis, sarcoidosis,
NELL1 on, de novo MN after kidneyj
Exostosin (EXT1, EXT?2) [17] — e T

Neural Cell Adhesion Molecule _ 1atric manifestations
Transforming Growth Factor Re

Protocadherin 7 (PCDHY) [20] _’l NSAID—PCSK6 | lignancy
Protocadherin FAT1 (FAT1) [21] 1
Semaphorin 3B (SEMA3B) [22]
Neuron Derived Neurotrophic F 2 NCAM1
Contactin 1 (CNTN1) [24] THSD7A I(:)ﬁl-l'l-":\l 1 uropathy
Proprotein Convertase Subtilisi neg neg ggm;s neg Egg}lzs
NSAID, non-steroidal anti-inflamr EXT1/2 HTRA1

TGFBR3

Radhakrishnan Y et al. Nephrol Dial Transplant , 2024, 39 , 403-413



MeuBpavwdng N — Aiayvwon

b
PLA2Rab absent* Biopsy "
Nor.mal kidney functlpn > No biopsy
Measure PLA2Rab No immunosuppressive therapy
Immunosuppressive therapy Consider kidney biopsy*

PLA2Rab present

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

< Aegv atraiTeital TrTavra Blowia veppou yia va emieRaiwOdei n diayvwon tng MN og aocBeveig pe

VEQPWOIKO CUVOPOMO Kal OETIKO TECT AVTICWMATWY anti-PLA2R.
Sethi S et al. Kidney Int (2023) 104, 1092-1102



MeuBpavwdng N — Aiayvwon

s
o
Most Western Blot: not commercially available ;’
sensitive >
Immunofluorescence test (IFT): more sensitive than ELISA.
Detection The results of the IFT are reported as negative or positive, whereas

of PLA2Rab some centers provide semiquantitative scores based on dilutions
(+/-, +, ++, +++ 0or 1/10, 1/100, 1/320, 1/1000)

in serum
ELISA assay: using a lowest cutoff value of 14 RU/ml
Values between 2 and 14 RU/ml are equivocal, and retesting in IFT
se';les?tsi:/e may show positive results
Disappearance of
PLA2Rab (based Reison No additional
on either IFT or therapy
Measure PLA2Rab ELISA)
PLA2R-associated o ?n}ix;:th
membranous
nephropath Patients with
Gl high antibody levels*
(>150 RU/ml) Persistent presence of
— shorter interval PLA2Rab after 3-6 months Persistent Reconsider
of observation (based on disease activity therapy

either IFT or ELISA)

< KaBwg ol kKukAo@opouvTteg TiTAol anti-PLA2R oxertiovral pe Tn SpaotneIioTnTA TNG VOOOU KAl THV TTPWTEIVOUpIa,
Exouv avatrTux0ei dokipacieg Eppuecou avooo@Bopiopou (IFT) kai ELISA yia Tnv aviXveuon Toug.



KAIvikn TTopeia tng MN

2uoyxéTion anti-PLA2R kai TrpwTeivoupiag

Patients are usually missed in
this period due to insidious

onsetff MN Disease Resolution Period
o TSmmme e --:o .. - e o » o Proteinuria
¢ . 2N L ==== Anti-PLA2R
& o ‘- ]
LA - .
’ . 2N ® . rtial iaai
,'. . detectable serum Y. p.a.|a remission
e anti-PLA2ZR AR * . .complete remission
Anti-PLAZR - + + + + - -
Tissue PLA2R  +/- + o+ + + + +

/\

Kidney as a sink
hypothesis

Alsharhan L et al. Am J Kidney Dis. 77(3):440-453



MeuBpavwdng 2N — MNMpdyvwon

Low risk

« Normal eGFR,
proteinuria <3.5 g/d and
serum albumin >30 g/I

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/I'

- PLA2Rab >50 RU/ml*

« Urinary a, -microglobulin
>40 pg/min

« Urinary IgG >1 pg/min

« Urinary B,-microglobulin
>250 mg/d

« Selectivity index >0.20°

Very high risk

- Life-threatening
nephrotic syndrome

OR

- Rapid deterioration of
kidney function not
otherwise explained




KAIvikn TTopeia tng MN

Criterion

Cut-off

Validated and clinically relevant

Serum creatinine
Change in eGFR
Proteinuria

Change in proteinuria
Urinary o, M excretion

Urinary p,M excretion

Urinary IgG

Not validated, clinically useful

Serum albumin

1.5mg/dl

>20% decrease in <24 months
>8 g/day for >6 months

>50% decrease in 12 months
50 pg/min

1ug/min

250mg/day

Not precisely defined; <20 g/l
by bromocresol purple or
immunometric assay

NMapdyovTteg TTOU OXETICOVTAI JE ATTOUCIO UPEONG TNG VOOOU

Remarks

Toronto risk score combines these three parameters;
risk score denotes chance (%) of progression;
requires follow-up of 12-24 months

Unlikely to progress; high likelihood of remission

Urinary 3,M cannot be measured if urine pH <6;

a,M easier to use in clinical practice; can be used

at baseline, accuracyis equal to Toronto risk score;
accuracy increases with repeated measurement after
6-12 months

Less accurate than urinary low-molecular-weight
proteins

Large bias between different albumin assays; cut-off
values not validated

Serum PLAZR antibody levels

Not precisely defined:;
>150RU/ml

In univariate analysis prognostic predictor; levels
>150RU/mlcan be considered high

Ronco P. et al. Nat Rev Dis Primers. 2021 Sep 30;7(1):69.




O£PATTEUTIKES ETTIAOYEG

Mevikd péTpa

< A&loAdynon Tou KapdiayyelakoU KIVOUVoU Kal Evapén KAaTaAAANAwYV TTapeuBACEWV.

< XpRon RAASI oTtn péyioTtn duvartn d6on Kai puduion tng Al <120-80 mmHg.

< ZUMBOUAEG yia aAAayn TpOTTOU {WHG, CUMTTEPIAAUBAVONEVWYV TTANPOPOPIWYV OXETIKA UE TOV
O1aTPOPIKO TTEPIOPICHO TOU VATPIOU, TH SIOKOTTH TOU KATIVIOMATOG, TOV EAgyX0 TOU BApoug Kal
TNV AoKNON.

< EKT6G a1rd TOV JI1aITNTIKO TTEPIOPICHO vaTpiou, Kapia 101K d1aTpo@IKN TTapEUPaon dev EXEI
atrodeix0ei 611 petaBaAAer Tnv rpdyvwon otnv IgAN.

< O dIITNTIKOG TTEPIOPICTHOG TOU vaTpiou o€ <2 g/d (<90 mmol/d) gival TTpwTapXIKAG ONUACiag yia
TOoV €AgyXo TNG All Kal Tn BEATIWON TNG TTPWTEIVOUPIAG AVESAPTNTA ATTO TN PAPHUOKEUTIKI AyWYn.

<+ E&ao@dAion erapkoug diatpo@Iikng TTpdoAnywng mpwrTeivwy (0,8-1,0 g/kg nUePNCiwg), ME UWPNAR
TPOoAnYn udartavlpdkwy (35 kcal/kg 16aviké B, ekTdg gdv gival TTaXUCAPKOI) yia Th
MEYIOTOTTOINON TN XPNONG TG TTPWTEIVNG.




O£PATTEUTIKES ETTIAOYEG

AVTITINKTIKN aywyn

Prophylactic anticoagulation during transient high-risk events

- Low-dose anticoagulation (e.g., unfractionated heparin 5000 U subcutaneous twice per day)
» Low-molecular-weight heparin: dose reduction may be advised with creatinine clearance <30 ml/min
(unadjusted for body surface area); avoid in kidney failure

Full warfarin anticoagulation for thromboembolic events

« Intravenous heparin followed by bridging to warfarin is preferred

« Higher than usual heparin dosing may be required in nephrotic syndrome due to antithrombin Ill urinary loss

- Long-term experience with warfarin makes it the anticoagulant of choice until pharmacokinetic studies are
performed with newer agents

- International normalized ratio should be monitored frequently, since warfarin-protein binding may fluctuate
with changing serum albumin

- Target international normalized ratio is 2-3

« These recommendations are not supported by randomized controlled trials

« Be watchful of interactions of warfarin with other medications

Serum albumin
<25 g/l

Yes

High venous
thromboembolism risk

Assess bleeding risk
GN tools*

High
bleeding risk
Low
bleeding
risk

Warfarin

No

Serum albumin
<32g/

Yes

Estimate arterial
thromboembolism risk

Framingham risk score,

estimated glomerular filtration
rate, diabetes, previous arterial

thromboembolism

Additional risk due to
nephrotic syndrome

Risk

No warfarin

>20/1000
patient-years

Aspirin

< XopRynon avrITTNKTIKAG aywyng o€ acteveic ue aABoupivn opou < 2,5 g/dl.

No

No aspirin

Risk
<20/1000
patient-years




O£PATTEUTIKES ETTIAOYEG

AvoookKaTtaoTaATIKN aywyn: Eival yia 6Aoug;

< To~40% Twv acBevwyv TTOoU dev Aaupdavouv Bepartreia, dev ep@avi{ouv VEQPIKN AVETTAPKEIA KAl
TTOAAOI AVATTTUCOOUV QUTOUATN UPECT) TNG TTPWTEIVOUPIAG.

< H Bgpartreia pe KUKAOQWO@AMidN Kal KOPTIKOOTEPOEIDN OXETICETAI JE ONMUAVTIKEG AVETTIOUUNTES
evépyeleg. YITooTnpieTal o TTEPIOPIOUOG TNG BepaTtreiag pe KUKAOQwo@apidn o€ acOeveig pe MN
Kal UPnAS Kivduvo VEQPIKNG AVETTAPKEIAG.

< H BeATioTtotroinon tTng Bepartreiag (améd dmrown 1I00PPOTTIAG KIVOUVOU-ATTOTEAECUATIKOTNTAG)
ATTAITEI TRV £yKaAIpN KAl AKPIRA avayvwplion Twy acBevwy 1Tou Ba e§eAix0ouv o€ veQPIKA
avetrdpkeia ([ 0a avatrTi{ouv ocoBapég ETTITTAOKESG TOU VEQPWOIKOU ouvdpdou) Kal ThV
E1I0AYWYH ATTOTEAECHATIKWY, AIYOTEPO TOSIKWYV BEPATTEIWYV.

Ronco P. et al. Nat Rev Dis Primers. 2021 Sep 30;7(1):69.



O£PATTEUTIKES ETTIAOYEG

Moloi dev xpridouv £10IKAG BepaTtreiag

< Agv atraITEITAl AVOOOKATAOTAATIKN) BgpaTtreia o€ aocBeveig pe MN, Trpwreivoupia <3,5 g/nuépa,
Agukwpartivn opou >30 g/l (noB BpwHokpeodAn (BCP) R avoooueTpik avaAuon) kai eGFR >60
ml/min ava 1,73 m2.

< Ymrapxel 45% mlavoTnTa auTOaTNG UPEONG O€ aoBeveig pe TTpwTEivoupia >4 g/nuépa PETA ATro
6 MAVES oUVTNPNTIKAG aywYNAGS, 34% TTI0avOTnNTa AUTONATNG UPECNG OE a0BEVEIG NE TTPWTEIVOUpPI
>8 g/d yia ravw atrd 6 pRveg kai mlavoTnTa 25%-30% 1Tapd TNV UPnAn atTéKKPIon oTa oupa
XOHMNAoU popiakoU BAPOUG TTPWTEIVWIV.

Jan A.J.G. van den Brand. Clin J Am Soc Nephrol 7: 1242-1248, 2012
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O£PATTEUTIKES ETTIAOYEG

AvOOCOKATAOTAATIKA CXAHAT

Na acBeveig pe MN kail TouAdyxioTov £évav TrTapdyovTa Kivouvou yia
€¢EAIEN TG véoou, cuvioTdTal N XpRon

< PITOUSIMANTING

< KUKAOQWOQANiONG EVOAAGE PE XOprRyNon YAUKOKOPTIKOEIOWYV Yia 6 MAVES 1
< Bgpartreiag pe Baon Toug CNI yia 2 6 piveg,

M€ TNV £mmAoyn BgpaTtreiag avaAoya PJE TNV EKTIMNON KIvOUvou.

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/I'

- PLA2Rab >50 RU/ml*

- Urinary a, -microglobulin
>40 pg/min

« Urinary IgG >1 pg/min

« Urinary B,-microglobulin
>250 mg/d

- Selectivity index >0.20°



Cyclophosphamide
(cyclical)

Cyclophosphamide
(continuous)

Rituximab

Tacrolimus

Cyclosporine

O£PATTEUTIKES ETTIAOYEG

AvOOCOKATAOTAATIKA CXAHAT

«» Methylprednisolone 1 g i.v. for 3 consecutive days at start of month 1, 3,and 5
» Prednisone 0.5 mg/kg/d in months 1, 3, and 5
« Cyclophosphamide 2.5 mg/kg/d in months 2, 4, and 6*

« Methylprednisolone 1 g i.v. for 3 consecutive days at start of month 1, 3,and 5
« Prednisone 0.5 mg/kg/d every other day in months 1-6, with taper thereafter
« Cyclophosphamide 1.5 mg/kg/d in months 1-6*

« Rituximab 1 g i.v. administered twice within 2 weeks*
« Rituximab 375 mg/m’ given 1-4 times at weekly intervals

« Tacrolimus 0.05-0.1 mg/kg/d, target trough level 3-8 ng/ml (3.7-9.9 nmol/l), duration
12 months'

« Cyclosporine 3.5 mg/kg/d, target trough level 125-225 ng/ml (104-187 nmol/I)*




O£PATTEUTIKES ETTIAOYEG

Cyclophosphamide

%

100
Partial + complete remission
sol Table 2. Clinical status at the last follow-up visit
1=-- Chlorambucil  Cyclophosphamide
0 Status (44 patients) (43 patients)
Follow-up (median) 36 42
40 Complete remission 12 (27.2%) 16 (37.2%)
Partial remission 24 (54.5%) 24 (55.8%)
20 Stable 7 (15.9%) 1 (2.3%)
Worsened 1(2.3%) 2 (4.6%)
0 0 35 42 = o Mean proteinuria (g/d) 2.11 = 2.89 1.69 = 2.36
° ¢ 12 w2 months Mean plasma creatinine 1.25 * 1.37 1.32 >+ 1.72
Figure 1. Cumulative probability of obtaining partial or complete (mgl dl)

remission of the nephrotic syndrome or complete remission alone as
a first event in patients given methylprednisolone plus chlorambucil
(-=—-) and in patients given methylprednisolone plus cyclophospha-
mide (—). Data were calculated every 6 mo.

< O1 RCT €xouv 5¢igel 11 N KUKAOQWO@apidn odnyei o€ UPECT TOU VEQPWOIKOU CUVOpOUOU.

Ponticelli C et al. JASN 9(3):p 444-450, March 1998
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Rituximab

MENTOR

C so
40 100
| 80 enrolled ‘ 30
20 =
10 Baseline (n=55) Month 3 (n=48) Month 6 (n=51) ] 754 Rituximab
3 withdrew consent 0 3
-10 .
-20 . < s
. R 3 2
| 77 randomized ‘ -40 - g 254
-50 =] Cyclasparine
| 60 ok
] ¥ 70 r T : |
39 assigned to NIAT and -80 6 12 18 24
assigned to an 38 assigned to NIAT -90 Months since Randomization
Rituximab e kk
100 )
No. at Risk
Rituximab 65 59 48 48 44
Cyclosporine 65 56 42 20 13
Rituximab  Cyclosporine Risk Difference P Value for P Value for
Evaluation Time Point (N=65) (N=65) (95% CI) Noninferiority Superiority
Table 3. Results of efficacy analysis at last follow-up no. with complete or Noninferiority
- - - partial remission (%) margin percentage points
End Point NIAT-Rituximab Group, n=37 NIAT Group, n=38 P Value G et penod 39 (60) 34.(52) E = 8 (9t025) 0.004 -
Remission, complete and partial® 24 (64.9; 49.5 to 80.2) 13(34.2;19.1 t0 49.3) =<0.01 at12 mo !
Protein-to-creatinine ratio, mg/g 2194.8 (1309.8-5310.0) 4701.1 (2027.8-8265.3) 0.02 End of follow-up at 24 mo 39 (60) 13 (20) ; i : . '—-n'— ‘ 40 (25 to 55) 0.001 0.001
Serum albumin, g/L 32 (26-35) 27 (20-30) 0.03 -45 30 -15 0 15 30 45 60
Serum creatinine, pmol/L 101 (87-135) 97.2(78.5-133.5) 0.50 Mindiniab inferior to Cyclosp
eGFR, ml/min per 1.73 m? 61.1(48.7-83.4) 73.1 (50.4-90.5) 0.48 S ——
b Superior to Cyclospori

/

< O1 RCT €xouv &¢igel 611 TO rituximab évavTl TG UTTOOTNPIKTIKNG AYWYAS KAl TG KUKAOOTTOPIVNG
EXEI KAAUTEPO ATTOTEAEOUATA.

J Am Soc Nephrol 28: 348-358, 2017. N Engl J Med 2019;381:36-46.



O£PATTEUTIKES ETTIAOYEG

KukAooTtropivn — Mepikn R} TTARPNG UPEO

Analysis 10.3. Comparison 10: Calcineurin inhibitors + steroids versus placebo/no
treatment/supportive treatment/steroids, Outcome 3: Complete or partial remission

CNI Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

10.3.1 Complete or partial remission (< 2 years)

CYCLOMEN 1994 2 10 4 11 12.4% 0.55[0.13, 2.38] .

Cattran 2001 11 28 3 23 15.9% 3.01[0.95,9.52] L e
Kosmadakis 2010 6 10 10 10 25.3% 0.62[0.37, 1.03] J———

Subtotal (95% CI) 48 44  53.6% 0.99 [0.30, 3.22] ‘

Total events: 19 17

Heterogeneity: Tau? = 0.80; Chiz = 8.14, df = 2 (P = 0.02); 12 = 75%
Test for overall effect: Z = 0.02 (P = 0.99)

10.3.2 Complete or partial rer (= 2 years)

Praga 2007 15 25 4 23 18.7% 3.45[1.34, 8.89] [
Braun 1995 30 44 16 22 27.7% 0.94[0.68, 1.30] -

Subtotal (95% CI) 69 45  46.4% 1.69[0.39, 7.28] ?
lotal events: 45 20

Heterogeneity: Tau2 = 0.99; Chi2 = 8.56, df = 1 (P = 0.003); 12 = 88%
Test for overall effect: Z = 0.71 (P = 0.48)

Total (95% CI) 117 89 100.0% 1.21[0.62, 2.38] ’

Total events: 64 37

Heterogeneity: Tau? = 0.40; Chi? = 17.65, df = 4 (P = 0.001); I = 7% o 02 : >
Test for overall effect: Z = 0.56 (P = 0.57) More with control More with CNI

Test for subgroup differences: Chiz = 0.32, df = 1 (P = 0.57), 12 = 0%

Von Groote TC et al. Cochrane Database of Systematic Reviews 2021
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KukAooTtropivn — YTroTpoTri

Analysis 10.6. Comparison 10: Calcineurin inhibitors + steroids versus placebo/no treatment/
supportive treatment/steroids, Outcome 6: Relapse after complete or partial remission

CNI Control Risk Ratio Risk Ratio
Study or Subgroup Events Total [Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cattran 2001 10 21 2 5 347% 1.19[0.37, 3.81]
Braun 1995 18 44 5 22 65.3% 1.80[0.77 , 4.20]
Total (95% CI) 65 27 100.0% 1.56 [0.79, 3.09]
Total events: 28 7
Heterogeneity: Tau? = 0.00; Chi?=0.32,df =1 (P=0.57); > = 0% 0.01 01 1 10 100
Test for overall effect: Z = 1.27 (P = 0.20) More with control More with CNI

Test for subgroup differences: Not applicable

Von Groote TC et al. Cochrane Database of Systematic Reviews 2021



O£PATTEUTIKES ETTIAOYEG

KukAooTtropivn — TeAiké kaTtaAnkTiké XNN V

Analysis 10.2. Comparison 10: Calcineurin inhibitors + steroids versus placebo/no
treatment/supportive treatment/steroids, Outcome 2: ESKD (dialysis/transplantation)

CNI Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kosmadakis 2010 0 10 0 10 Not estimable
Praga 2007 0 25 0 23 Not estimable
Cattran 2001 1 28 0 23 6.2% 2.48[0.11, 58.20]
CYCLOMEN 1994 3 10 1 11 13.9% 3.30[0.41, 26.81] —! =
Cattran 1995 1 9 4 8 15.6% 0.22[0.03, 1.60] - =
Braun 1995 4 44 2 22 22.8% 1.00[0.20, 5.04] N "
Howman 2013 6 36 4 37 41.6% 1.54[0.47 ,5.01] — .
Total (95% CI) 162 134 100.0% 1.18 [0.54 , 2.60]
Total events: 15 11 ?
Heterogeneity: Tau? = 0.03; Chi2 = 4.13, df =4 (P =0.39); 2= 3% O_IOI 0’_1 1 ll() 160
Test for overall effect: Z = 0.42 (P = 0.68) Less with CNI Less with control

Test for subgroup differences: Not applicable

Von Groote TC et al. Cochrane Database of Systematic Reviews 2021



O£PATTEUTIKES ETTIAOYEG

AAKUAIWTIKOI TTapdyovTeg + CS vs. KukAooTtropivn + CS — YTToTpoTTi

Analysis 11.6. Comparison 11: Calcineurin inhibitors + steroids versus alkylating
agents * steroids, Outcome 6: Relapse after complete or partial remission

CNI Alkylating agents Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

11.6.1 Relapse after complete or partial remission (< 2 years)

He 2013 0 23 0 18 Not estimable

Liang 2017 2 15 0 12 11.5% 4.06 [0.21, 77.37] — !
Ramachandran 2016 5 23 0 31 122% 14.67 [0.85, 252.61] - .
Peng 2016 2 25 1 22 16.7% 1.76 [0.17 , 18.11] R

Xu 2013a (1) 3 29 1 42 18.0% 4.3410.48, 39.73] [
Chen 2010a 6 33 5 22 41.6% 0.80[0.28, 2.30]

Subtotal (95% CI) 148 147 100.0% 2.13 [0.71, 6.37] _q_‘

Total events: 18 7

Heterogeneity: Tau? = 0.46; Chi? = 5.65, df = 4 (P = 0.23); I* = 29%
Test for overall effect: Z = 1.35 (P =0.18)

11.6.2 Relapse after complete or partial remission (2 2 years)
Liang 2017 3 15 0 12 21.2% 5.69 [0.32, 100.45] — =
Ramachandran 2016 7 31 2 30  78.8% 3.39[0.76 , 15.02] 1
Subtotal (95% CI) 46 42 100.0% 3.78 [1.01, 14.18] ’
~TOTar Events: TO
Heterogeneity: Tau2 = 0.00; Chi2 = 0.10, df = 1 (P = 0.75); I* = 0%
Test for overall effect: Z = 1.97 (P = 0.05)
Test for subgroup differences: Chi? = 0.43, df =1 (P = 0.51), 2 = 0% 0.(;02 Cli 1 IIO 560
Less with CNI Less with alkylating agents

Von Groote TC et al. Cochrane Database of Systematic Reviews 2021



O£PATTEUTIKES ETTIAOYEG

CNIs vs. Cyclophosphamide + Corticosteroids

os
4
Table 5. Renal function at presentation and outcome of disease in patients who received CNIs or Cyclo based regimes, without second line treatment. a
E
CNIsonly (n = 312) Cycloonly (n = 79) 3 o
last follow up last follow up P
Screat (mg/dl) 17409 1.09+0.4 0.03 0z Cids
eGEFR (ml/min/1.73m?) 55.1424.6 67.8+17.8 0.01 -
Uprot (g/24hr) 2112 1.5+2 NS .
CompleteRemission 162 (51.9%) 47 (59.5%) NS 2 o - \‘:’ o s N
ollow up (months|
PartialRemission 74 (23.8%) 26 (32.9%) NS
NoResponse 76 (24.3%) 6 (7.5%) 0.001
WithoutRelapses 183 (58.7%) 51 (64.5%) NS D 10
1 Relapse 69 (22.1%) 24 (30.3%) NS
>2 Relapses 60 (19.2%) 4 (5.1%) 0.002 i
g os
z
3
L2
5
o 04
CNis
02 1
00
00 10000 20000 30000 400 00

Follow up (months)

Stangou M et al. PLoS ONE 14(8): 0217116



O£PATTEUTIKES ETTIAOYEG

AcOeveic upnAou Kivouvou — KukAootropivn

108 randomly assigned

!

¥

38 assigned to supportive therapy alone

33 assigned to prednisolone and chlorambucil

37 assigned to ciclasporin

‘ 1 did not meet inclusion criteria ]4*

v

v

[ 1 did not meet inclusion criteria Iq—

A

37 eligible patients assigned to supportive
therapy alone
37 received allocated intervention
0 did not receive allocated intervention

33 eligible patients assigned to prednisolone

and chlorambucil
32 received allocated intervention
1 received ciclosporin

36 eligible patients assigned to ciclosporin
35 received allocated intervention
1 received prednisolone and chlorambucil

3 lost to follow-up

1 major deviation from protocol
1 withdrawn by physician

2 minor deviations from protocol

2 had >2 months delay [ 11 minor deviations from protocol [4—]
between randomisation and
start of treatment
9 minor deviations from
protocol
v v v v v

0 lost to follow-up
11 major deviation from protocol
9 temporary cessations because
of toxicity

2lostto follow-up

6 major deviations from protocol
6 temporary cessations because
of toxicity

37 analysed by intention to treat

33 analysed by intention to treat

36 analysed by intention to treat

100+

—— Prednisolone and chlorambucil
Ciclosporin
Supportive therapy only

50
- o
g —
9 T T 1
0 1 2 3
Time to 20% decline in GFR (years)
Number at risk
Prednisolone and chlorambucil 33 21 15 10
Ciclosporin 36 1 7 4
Supportive therapy only 37 12 7 6

< AoBeveig upnAou Kivduvou e KpeaTiviv opoU < 3,4 mg/dl kai peiwon Tng ve@pikng AsiToupyiag
KaTd TouAdxiotov 20% o€ 2 xpovia.

X/
L X4

OepatreuTIKA TTPOCEYYION.

H aywyn 6 pnvwyv pe rpedvi{oAdvn Kal XAwpauBoukiAn gival n KaOAUTEPA UTTOOTNPIJOMEVN

Howman A et al. Lancet. 2013;381(9868): 744-751.
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AcOeveic upnAou Kivouvou — KukAootropivn

59 —— Prednisolone and chlorambucil Supportive therapy only
—— Ciclosporin

G
c
[
]
e
[=N
=
-+
~
£
2]
o
c
2]
S

,15 -

-20 T T T T T T T T 1

I
0 3 6 9 12 15 18 21 24 30 36

X Months since randomisation
Number of patients

Prednisolone and chlorambucil 27 20 19 12 14 15 13 11 14 13 11
Ciclosporin 29 24 23 17 17 16 14 10 13 12 13
Supportive therapy only 29 24 19 16 14 12 14 11 15 17 15

< H pegiwon Tng rpwreivoupiag ATav HeyaAUTEPN OTNV ONAda TTou EAaRe TTPeEdVI(OAOVN Cuv
XAwpaupBoukiAn. H dia@opd oTn pEON HEIWON TG TTPWTEIVOUPIAG VIO TNV KUKAOOTTOPIVN éVaVvTI
TNG UTTOOTNPIKTIKAG @povTidag pévo nrav -0,7/24h.

Howman A et al. Lancet. 2013;381(9868): 744-751.



O£PATTEUTIKES ETTIAOYEG

KukAo@wo@apidn vs. Tacrolimus & Rituximab

The STARMEN trial indicates that alternating treatment with corticosteroids and

cyclophosphamide is superior to sequential treatment with tacrolimus and rituximab in primary

A

@ 86 adult patients

Biopsy-proven
 Primary Membranous
Nephropathy

Serum albumin <3.5 g/dl

membranous nephropathy.

» Methylprednisolone at
months 1, 3 and 5

» Cyclophosphamide at
months 2, 4 and 6

t

N=43

6 months
observational
period

» Oral tacrolimus (full-dosée
for 6 months and tapering
for another 3 months)

» Rituximab 1g at month 6

N=43

eGFR 245 ml/min/1.73m?
@ Proteinuria >4 g/24h

( , )

0 0 » Immunological
83.7 /° 60% response significantly
faster in Corticosteroid-
Cyclophosphamide
group.
PRIMARY SECONDARY||> Relapses: 2.7% in
ENDPOINT MN_T Corticosteroid-
Complete/Partial Com_ple_te Cyclophosphamide
Remission Remission group, 12% in
Tacrolimus-Rituximab
group.
» No differences in
26% serious adverse

events.

58.1% |
CONCLUSION: Treatment with Corticosteroid-
Cyclophosphamide induced significantly more

) kidney

" INTERNATIONAL

Fernandez-Juarez et al, 2020

remissions of nephrotic syndrome than treatment
with Tacrolimus-Rituximab.




O£PATTEUTIKES ETTIAOYEG

CNIs / Rituximab vs. Cyclophosphamide + Corticosteroids

< O1 RCT €xouv &¢igel 61 1o rituximab kan Ta CNI au§dvouv To TTO000TO TTANPOUG KAl HEPIKAG
U@eons. To KAAUTEPO TTPOWIA TTAPEVEPYEIWV AUTWYV TWV QAPHAKWY EUVOEI TN XPRON TOUG EVAVTI
TNG KUKAOQWO@ANidng wg apXIkn Oepartreia og aocBeveig pe MN kai diatnpnpévn VEQPIKN
AgiToupyia.

< To uwnAod TTooooT6 UTTOTPOTTHG META TN BepaTreia pe CNIs atroteAei Adyo avnouyiag Kai
povoBepaTtreia JE AUTOUG TOUG TTOPAYOVTEG BIKAIOAOYEITAI HOVO O€ a0Beveig pe PETPIO KivOouvo
e¢EAIENG TG vooou.

< O1 aAKUAIWTIKOI TTapAyovTeG OXI HOVO augdvouv To puBuod U@eong aAAd, HEIWVOUV ETTIONG O€
MEYAAO BaOuO6 TOV KivOUVO VEQPIKAG AVETTAPKEING.




O£PATTEUTIKES ETTIAOYEG

CNIs / Rituximab vs. Cyclophosphamide + Corticosteroids
< Ta CNI gival atridavo va TrpokaAéoouv SYin avoooAoyIKK UQEoT.

< X€ aoBeveig pe eripova augnuéva anti-PLA2R, ta CNIs ptropouv va
Xpnoigotroin@ouv o€ cuvduaouo Je rituximab.

<+ H g§avrAnon Twv B KUTTApWYV €ival aveTrTapKnAg Yia va KPIBEi N ATTOTEAECHATIKOTNTA
TNG Oepartreiag pe rituximab.

< EmimrAéov do0o¢€Ig ptTopEi va AngBouv utréywn akoéun Kail av ta B KUTTapa oT1o
TTEPIPEPIKO aia atroUCIAlouV R gival TTOAU XaMNAdL.




O£PATTEUTIKES ETTIAOYEG

NMapakoAouBnon Tng vooou — MéTpnon emmrédwy anti-PLA2R

Measure PLA2Rab

S « Rituximab —» no additional rituximab

« Cyclophosphamide + glucocorticoids —»

PLA2Rab: absent’ stop cyclophosphamide + glucocorticoids

« Calcineurin inhibitor + prednisone —
taper calcineurin inhibitor + prednisone

« Rituximab —» continue with rituximab 2 g*

Rituximab

O|Rux|ma « Cyclophosphamide + glucocorticoids —»
Cyclophosphamide + glucocorticoids PLA2Rab: present Stop t:yclc.aphosphamlde + glucocorticoids,
OR add rituximab

« Calcineurin inhibitor + prednisone —»
taper calcineurin inhibitor, add rituximab or
cyclophosphamide + glucocorticoids

Calcineurin inhibitor + prednisone

« Rituximab —» continue with rituximab 2 g*

« Cyclophosphamide + glucocorticoids —»
stop cyclophosphamide + glucocorticoids
and carefully watch

« Calcineurin inhibitor + prednisone —»
continue calcineurin inhibitor for another
6 months and re-evaluate at 6 months

PLA2Rab: present,
but decreased to low
levels (<50 RU/ml)

< H mapakoAouBnon Twv emmrédwy anti-PLA2R 6 ppveg HeTd TNV évapén Tng Bepartreiag
MTTOPEI Va gival XpAOIKN YIA TV aloAGYNoN TG AVTATTOKPIONG KAl JTTOPEi va
Xpnoipotroinbei yia va kafodnynoel rTpocappoyEG oTn Bepartreia.
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AtTOoTUYXiO APXIKAG AYWYNS

Initial treatment Resistant disease* 2nd treatment’
Evaluation ——— Evaluation
Calcineurin ~ Noresponse
eGFR stable inhibitor -2ter3months_{ - Cyclophosphamide
+ rituximab + glucocorticoids'
Rituximab
eGFRdecreasing] Yclophosphamide
+ glucocorticoids'
No response Crclosh h i
- eGFR stable Rituximab —2fter2months +YCISfocZSrFt)icZ?c\Jls*e Resistant to
CNI 9 rituximab and Consult
. cyclophosphamide expert center*
eGFR decreasing Cyclophosp.hamlcfle + glucocorticoids’
S + glucocorticoids
N -
eGFR stable Rituximab ater 3 monihs O SRlioSPaiide
Cyclophosphamide + glucocorticoids’
+ glucocorticoids'
Cyclophosphamide
eGFR decreasing SRl

+ glucocorticoids’



O£PATTEUTIKES ETTIAOYEG

ATToTUYXiO BEPATTEUTIKWYV ETTIAOYWV

< AV n AsukwpaToupia eTTIPEVEL, EVW N aABoupiv opou £xel augnOei, utTrTadpxel uPnAn
moavoTnTa yia deutepotradn FSGS.

< AV AeUKwpaATOUpIa + @UOIOAOYIKA aABOUpiv | EHHEVOUC O AEUKWHATOUPIO TTAPA TV
gga@avion Twv PLA2R gvdeikvuTal n eTTavaAnTrTiki Bloyia.

< Mo aoBeveig TTou dev £xouv avtatrokplBei oto rituximab & ponticelli, T@avn
Xopnynon meipapatikwy Bepatreiwyv (bortezomib, anti-CD38, belimumab).




O£PATTEUTIKES ETTIAOYEG

Y1roTpoTr} TG VOOoOU

< YTmroTrpoTtrA: augnon Tng Asukwparoupiag >3.5g/d

lo 4 GO’GSVT’] TTOoU £iX€ £-|-|-|-|-0X£| NSPIKT'I r'l -|-|-)\r'lpn Initial treatment Relapse after remission*

, Evaluation’

upeon.
% Av 10 PCR &xeI peiw0ei o€ Tipég 2,5-3 g/d, xwpic pitinib fegestiiipdab

augnon TnG TIMAG TG aABouUpivng oTO

ucloAoyiko, N eTTakoAoudn augnon Tou PCR Ba Salanentin nhibitag fytaxlipaR

gpéﬂ&l V¥1 Bs,u:lpaiml GVGSK':"IIKI'] 3?,)0_?); Kall 6XI + prednisone Calcineurin inhibitor + rituximab

UTTOTPOTTH). i
o T Bevr . o I IoDhOSph Slike g.ytﬂoip:rl;\:;phamide+glucocortlcmds
’ 8’00' VR HE HEpIKD U(pS?'I‘], U1TOTp’0 T Elvel iglugocorticolds C;Ic?neurin inhibitor + rituximab

augnon Tou PCR pe Tautéxpovn MEIWON TNG

aABoupivng opou.
<+ [Mpoooxn ora PLA2R!
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NMPOMETANOOXEUTIKN TTOPAKOAOUBNON

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

High risk of
@ recurrence
Known PLA2Rab- (50%)"
associated MN -
Measure @ Antibodies have :::::::I;:ef
PLA2Rab disappeared Giok):
PLA2Rab unknown Retrieve native
S) kidney biopsy © Medium risk
and stain for of recurrence
PLA2R antigen (30%)"

< H amroucia anti-PLAZ2R avTICWPATWY TN OTIYMA TG HETAPNOOXEUONG OXETICETAI HE XOUNAO
Kivduvo utroTpotriG. AvTifeTa, edv utrdpxouv anti-PLA2R, o Kivduvog uttoTpotrig €ival uynAog.

< Av Kal pEAETEG EXOUV UTTOOEISEI OTI Ta UYPNAOTEPAa eTTiTreda anti-PLA2R (>45 RU/ml) oxeTifovral pe
augnuévo Kivouvo, BEV UTTAPXOUV ETTAPKIK OEOOUEVA VIO TOV KOBOPIOHO CUYKEKPIMEVOU Opiou.



O£PATTEUTIKES ETTIAOYEG

Y1mroTrpotr) o MeTapooxeupévo aoBevi

Peri- and post-transplant monitoring:

« Measure proteinuria every month — if proteinuria 1 g/d— biopsy of kidney

« In patients with known PLA2Rab-associated MN: measure PLA2Rab every 1-3 months depending on pretransplant
antibody status

— PLA2Rab increasing — increased likelihood of recurrence, consider early kidney biopsy

— PLA2Rab decreasing — lower likelihood of recurrence, perform kidney biopsy only if clinically indicated

Treatment of recurrence:

- Treat with angiotensin-converting enzyme inhibitor/angiotensin ll-receptor blocker

« Ensure adherence to the transplant immunosuppression regimen, including monitoring drug levels

« Proteinuria <1 g/d — evaluate/monitor at 1-3 month intervals

- Proteinuria >1 g/d — rituximab 1 g at day 1 and day 15




NewTepeg OEPATTEUTIKES ETTIAOYEG

O¢epartreieg EvavTi Twv B kKuttdpwyv — Obinutuzumab

< To obinutuzumab gival éva VeOTEPO AVOPWITOTTOINHMEVO HOVOKAWVIKO QVTICWHA KATA TOU Jopiou
CD20 T1rou éx&1 dnuioupynoOsi yia va evioXUOEl TRV ATTOTEAECHATIKOTNTA TOU OTNV £{AVTANON TWV
B-KUTTApWYV HECW HNXAVIOHWY OTTWG 0 ANECOG KUTTAPIKOG BAvaTOog, N eSapTWHEVN ATTO
AVTICWHATO @AYOKUTTAPWON KAl N EEAPTWHEVH ATTO AVTICWHATA KUTTAPIKI) KUTTAPOTOSIKOTNTA.

<  EmimmAéov, £xel atrodeix0ei OT1 TTpoKaAei HEYOAUTEPN HEIWON TWV B-KUTTAPpWYV OTA Acp@OEIdN
opyava Kai deiypata oAIKoU aipaTtog o€ ocuykpion ME To RTX.

< ETTi TOU TTapOVTOG, N AC@AAEIA KAl N ATTOTEAEOUATIKOTNTA TOU Obinutuzumab otn MN
agloAoyouvTtal pEow dUo KAIVIKwY doKipwyv (NCT04629248, NCT05050214).

Radhakrishnan Y et al. Nephrol Dial Transplant , 2024, 39 , 403-413



NewTtepeg OepaTTEUTIKEG ETTIAOYEG

O¢epartreieg EvavTi Twv B KuTTdpwyv — Belimumab

< To Belimumab gival éva povokAwviko avriowpa IgG-Lambda trou ouvdéeTal pe Tn diaAuTh
TTPWTEIVN dIeyEPTN TWV B-Agpgpokuttdpwy (BLYS), évav TrTapdyovra atrapaiTnTo yia Tn
dla@opoTtroinon Twv B-KUTTApwWV 0€ TTAOCHATOKUTTAPO KOl TNV ETTIRiWON TOUG.

< 2Z€ MIA AvOoIXTH, TTPOOTITIKA PEAETN TTOU aloAoyouoe Tn Bepartreia pe belimumab (10 mg/kg kG0 4
EBOONGOES YIa 2 Xpovia) o€ 14 acBeveigc pe PLA2R-0eTikl MN, T0 64% (9/14) avag@épOnke OTi
TTETUXE TTARPN KAl NEPIKA U@eoN padi pe TN peiwon Twyv anti-PLAZR.

< H amoreAeopatikéTnTa TOU belimumab og cuvduaoud pe RTX og oUykpion pe RTX pévo yia tnv
emriteugn TARpoug U@eong otn MN agioAoyeital péow piag RCT (NCT03949855).

Radhakrishnan Y et al. Nephrol Dial Transplant , 2024, 39 , 403-413



NewTtepeg OepaTTEUTIKEG ETTIAOYEG

Oepatreieg EVAvTI TTAOCHATOKUTTAP WYV

< To Daratumumab (avBpwTtrotroinuévo IgG1-k), To isatuximab (XipepIKO IgG1-k) kai To felzartamab
(avBpwTtrotroinuévo IgG1-AGuda) gival JOVOKAWVIKA AVTICWHATA TTOU oToXEUuouv To CD38 1Tou
EKQPACETAI OTA TTAACMATOKUTTAPA, KOl TTPOKAAOUV £EAVTANCT TWV TTAACHATOKUTTAPWV.

< H ao@dAsia kal n atrotreAecpartikdéTnTa Tou felzartamab og PLA2R-8eTikil MN agioAoyouvTai €TTi
TOU TTapOVTOG 0€ U0 KAIVIKEG DOKINEG (NCT04145440, NCT04733040). ETritrAéov, n XpARon Tou
felzartamab og aoBeveig Trou amétuxav oto RTX agloAoyeital €mriong og GAAN KAIVIK HEAETN
(NCT04893096).

Radhakrishnan Y et al. Nephrol Dial Transplant , 2024, 39 , 403-413



NewTtepeg OepaTTEUTIKEG ETTIAOYEG

AvaOTOAEIG TOU TTPWTEACWHATOG

< H Boptelopiptrn €ival £vag avaoTOAEAG TTPWTEACWHATOG TTOU 0dnyeEi o€ eEAVTANCH TWV
TTAOOUATOKUTTAPWYV HECW TNG CUCCWPEUCTG HN AVASITTAWHEVWYV TTPWTEIVWV TTOU EUTTAEKOVTAI
OTNV KUTTOPIKI aVvATTTUSN Kal diagopoTtroinon.

< YTTAPXOUV OPKETEG AVAPOPES TTEPICTATIKWYV HE XPpAon Boptelopiputrng oe avBekTikl MN 1TOU £XE&I
odnynoel og avoooAoyIKA Kal KAIVIKH UQEoN.

Radhakrishnan Y et al. Nephrol Dial Transplant , 2024, 39 , 403-413



NewTtepeg OepaTTEUTIKEG ETTIAOYEG

AvaOTOAEIG TOU CUUTTANPWHOTOG

X/
L X4

To Iptacopan, atroteAEi EKAEKTIKO avaoToAéa Tou TrTapdyovTta B TTou odnyei o€ avaoToAn Tng
EVOAAOKTIKAG 080U TOU CUUTTANPWHATOG, MEAETATAI £TTI TOU TTaPOVTOG o€ Jia RCT TTOU OUuyKpivel
TNV RTX o€ aoBeveig pe PLA2R-0eTikil MN (NCT04154787).

To Narsoplimab, atroreAgi e§avOpwTiIopévo povOKAWVIKO avricowpa IgG4-Lambda, avaotoAéa
évavTti TnG MASP-2 1Tou TTpoKaAgi KATAOTOAR TNG 000U TNG AEKTIVNG KAl HEAETATAI ETTi TOU
TTApOVTOG O€ KAIVIKI) SOKIMA YIa TRV A§IOAGYNOoN THNG ATTOTEAECHATIKOTNTAG TOU O€ SIAPOPES
oTeEIPpANATIKEG ao0Eveleg ouptTEpIAauBavopévou TG MN (NCT02682407) .

Radhakrishnan Y et al. Nephrol Dial Transplant , 2024, 39 , 403-413



OepATTEUTIKOG OAYOPIONOG

Risk factors for disease progression

i | I |
Low Risk: Moderate Risk: High Risk: Very High Risk:
Normal eGFR « Normal eGFR eGFR <60 Life-threatening

Proteinuria < 3.5 g/d
and/or serum albumin >
3.0 g/dL

Watchful waiting

Proteinuria > 4 g/d and
no reduction >50% after
6 mo of conservative
therapy with RAASI
PLAZR Ab < 50 RU/mI

ml/min/1.73m?
Proteinuria > 8 g/d for
>6 mo

PLAZ2R Ab > 150 RU/ml

nephrotic syndrome
Rapid decline of kidney
function not otherwise
explained

Watchful waiting
or
RTX or CNI

RTX or
CP or
CNI+ RTX

CP

Alsharhan L et al. Am J Kidney Dis. 77(3):440-453







