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PosaiA 3. Mem6paHo3Ha HedponarTis
3.1. AiarHos

IIpaxmuyunuii nynkm 3. 1. 1. Bioncist HUPKU He MOTpiOHA 1St
MiaTBEpAXEHHS JliarHo3y MeMOpaHo3HOiI Hedpomnatii (MH) y
TMAIliE€HTIB 3 HEPOTUIHUM CHHIPOMOM i IIOZUTUBHUM TECTOM

Ha anTuTina to PLA2R.

Hpaxkmuunuii nynkm 3.1.2. Tlauientu 3 MH noBunHi Oyt
00CTeXeHi Ha HasgBHICTh acOIlilOBaHUX CTaHIB HE3aJIEXKHO Bifl
TOro, BiACyTHi uM Hi aHTuTinma 1o PLA2R i/abo antutiza mo

THSD7A.

Chapter 3: Membranous nephropathy

3.1. Diagnosis

Practice Point 3.1.1: A kidney biopsy is not required
to confirm the diagnosis of membranous nephropathy
(MN) in patients with nephrotic syndrome and a posi-
tive anti-PLA2R antibody test.

Practice Point 3.1.2: Patients with MN should
be evaluated for associated conditions, regardless of
whether anti-PLA2R antibodies and/or anti-THSD7A
antibodies are present or absent.

CKPUHIHT Ha 31105IKICHI
HOBOYTBOPEHHA* (BIAMOBIAHO e
[0 BiKY | nonynswii) -

PeHTreH rpygHoi KniTku
(capkoigos)

IcTopis BXMBaHHS
—p  Npenapartis (HN3M,

Y3/ HUpoK 3 1
30/10T0, NeHiLunamiH)

—

HBV, HCV, Bl/l Ta
iHbiKyBaHH: TPEMOHEMOt0
(3a NoKa3aHHAMMK)

AHTUHYKNeapHi aHTuTINa

¢

MoBHWI1 aHamHe3
(cucTeMHi 3axBOPIOBaHHS, WUTONOAIGHA
3a03a TOLLO) | 30BHILLHIW BUTNSA
(wKipa, cyrno6u)

Screening for
malignancies* (population -
and age-appropriate) N

Chest X-ray (sarcoidosis)

History of drug use
— (NSAIDs, gold,
penicillamine)

Ultrasound
of kidneys

HBV, HCV, HIV, and
treponemal infection
(on indication)

Antinuclear antibodies

¢

Full history
(systemic diseases, thyroid disease etc.)
and physical exam (skin, joints)

PucyHok 29. OuiHka nadieHtis i3 MH wogo cynyTHix cta-
HiB. MayieHTa 3 MH Heob6XxigHO 06CTEXUTHU Ha HasIBHICTb
CcynyTHIX CTaHIiB He3aneXHo Bif HasiBHOCTi Y/ BifCyTHOC-
1i aHTnTin o PLA2R a6o aHtutin go THSD7A. *3anexHo
Bif KpaiHu; pe3ynbTaTUBHICTb CKPUHIHTY paKy He AyXe
BUCOKa, 0co6/1MBO B MoJioAuX nayicHTiB. baraTo LeHTpiB
BUKOHYBaTUMYTb PeHTreHorpacbito rpyaHoi Kitku abo
KomITroTEPHY Tomorpadpiro (KT), BusisnatumyTe gecpiLut
3asiza U BUMaratumyTb Bif nayicHTIB y4acTi B Hayio-
HaJbHi nporpami CKpUHIHIY Ha paK MOJIOYHOI 3arno3u i
TOBCTOI KULLIKU; TECT Ha npocTaTtocrneynghiyHni aHTUreH
(PSA) npoBoauTbCs B BOPOCIINX YOOBIKIB BikoM > 50-60
pokis. HBV — Bipyc renatuty B; HCV — Bipyc renatuty
C; BlJ1— Bipyc imyHogegpiynty nroguum; HMN3IM — HecTe-
PoigHI npoTn3anasnbHi 3aco6m

Figure 29. Evaluation of patients with MN for
associated conditions. Patient with MN should be
evaluated for associated conditions, independent of
the presence or absence of anti-PLA2R antibodies
or anti-THSD7A antibodies. *Varies per country; the
yield of cancer screening is not very high, especially
in younger patients. Many centers will perform chest
X-ray or computed tomography (CT) scan, look for iron
deficiency, and require the patients to participate in
the national screening program for breast and colon
cancer; a prostate-specific antigen (PSA) test is done
in adult males aged > 50-60 years. HBV — hepatitis
B virus; HCV — hepatitis C virus; HIV — human
immunodeficiency virus; NSAIDs — nonsteroidal anti-
inflammatory drugs
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3.2. MMporHo3

Ilpakmuynuii nynkm 3.2.1. Y nauientiB i3 MH Bukopuc-
TOBYITE KIIiHIUHI i TaOOpaTOPHi KPUTEPIl 111 OLIHKU PU3UKY
nporpecyruoi BTpatu ¢pyHKIiT HUpoK (puc. 30).

3.3. AikyBaQHHS

ITlpakmuunuii nynkm 3.3. 1. PexoMeHaliii moao JikyBaHHs
MAali€HTIB i3 TepBuHHOI0 M H:

— yci manieHTH 3 nepBuHHOI0 M H i mpoTteinypi€io moBUHHI
OTPUMATH ONITUMAJIbHY TiATPUMYIOUY JTOTTOMOTY;

— iIMyYHOCYIIpeCHMBHA Tepallis MOBUHHA OyTHM OoOMeXeHa B
Malli€HTIB 3 PU3UKOM MPOTPEeCcyrodyoi BTpaTu (DYyHKILiI HUPOK
(puc. 31).

Ilpakmuunuit nynkm 3.3.2. IMyHOCynpecuBHa Teparisi He
notpioHa mauieHTam i3 MH, niporeinypieto < 3,5 r/no0y, ajib-
OyMiHOM y cupoBaTtii > 30 r/1 3a JaHUMU OPOMKPE30JI0BOTO
dionetoBoro (BK®) a6o imyHomeTpruHoro aHajizy i plIIK®D
> 60 mi/xB/1,73 M2

Ilpakmuynuii nynkm 3.3.3. IMyHOCcynpecuBHa Teparisi He
noTpiOHa nawieHTam i3 MH, HepoTMIHNM CUHIPOMOM i HOP-
manbHow pIIK®, sgxiio Hemae xoua 6 0gHOro (hakToOpy pU-
3UKY MTPOTPeCyBaHHS 3aXBOPIOBaHHS a00 HAsSIBHUX CEPHO3ZHUX
YCKJIaIHEHb He(pOoTUUHOro cuHapomy (Hanpukiaan, ['YH, iH-
dexitii, TPoMO0eMOOIiUHi SIBUIIA).

3.2. Prognosis

Practice Point 3.2.1: In patients with MN, use clini-
cal and laboratory criteria to assess the risk of progres-
sive loss of kidney function (Figure 30).

3.3. Treatment

Practice Point 3.3. 1: Considerations for treatment of
patients with primary MN:

— All patients with primary MN and proteinuria
should receive optimal supportive care.

— Immunosuppressive therapy should be restricted
to patients considered at risk for progressive kidney in-
jury (Figure 31).

Practice Point 3.3.2: Immunosuppressive therapy is
not required in patients with MN, proteinuria < 3.5 g/d,
serum albumin > 30 g/1 by bromocresol purple (BCP)
or immunometric assay, and eGFR > 60 ml/min per
1.73 m2.

Practice Point 3.3.3: Immunosuppressive therapy is
not required in patients with MN, nephrotic syndrome,
and normal eGFR, unless at least one risk factor for
disease progression is present or serious complications
of nephrotic syndrome (e.g., AKI, infections, thrombo-
embolic events) have occurred.

Husbkuin pusnk

MomipHUI pu3mnk

Bucokuii pusuk

[ly>xe BUCOKUM PU3UK

— HopmanbsHa pLUK®,
npoTeinypisa < 3,5 r/oeHb

i CMpOBaTKOBUIA anbOyMiH
>30r/n

ABO

— HopmanbHa pLLUK®,
npoTeiHypisa < 3,5 r/oeHb
a60 3HWxeHa > 50 % nicns

— HopmarnbsHa pLUK®,
npoTeiHypia > 3,5 r/aeHb i
6€e3 3HMXKEHHSA > 50 % nicna
6 MicsiLiB KOHCEpPBATUBHOI
Tepanii iANd/BPA

— He BignoBigae kputepiam
BWCOKOIO pU3NKy

— pLUK® < 60 mn/xB Ha
1,73 m?* i/abo npoTeiHypis
> 8 r/meHb NpoTarom > 6

— HedppoTniHui cuHgpom,
LLIO 3arpoXye XMUTTIO
ABO

MmicsuiB — LliBMake noripLueHHs
ABO YHKLUiT HAPKKN 6€3 iHLoro
— HopmarnbHa pLLUK®, NOSICHEHHS

npoTeiHypia > 3,5 r/geHb i
6€e3 3HMKEHHA > 50 % nicns

6 MicsiLiB KOHCepBaTUBHOI
Tepanii IAM®/EPA

6 MicsLiB KOHCepBaTUBHOI
Tepanii iIAN®/EPA

| LLOHAMMEHLLE opgHe 3
HaCTyMHOro:

— CUPOBATKOBMI anbOyMmiH
<25 r/nt

— PLA2Rab > BigH.op/mMn®
— Ce40BuM 0, -MiKpO-
rno6yniH > 40 MKr/n

— ceyoBuii IgG > 1 MKr/xB
— Ce40BUM f3,-MiKpOo-
rno6yniH > 250 Mr/geHb
— iHOeKCc cenekTUBHOCTI

> 0,208

PucyHok 30. KniHi4Hi KpuTepii oyiHKu pu3unky nporpecyroyoi BTpatu ¢pyHKUYii Hupok. LLUK® i CBK
BUKOPUCTOBYIOTbCS B PYTUHHIV KJiHiYHI BOMOMO3i. IHLi 6ioMapKepu MOXYTb 6yTU BOCTYIHI HE B YCiX LleHTpax;
Yys1 Tabnuusi MiCTUTb Ornisif KOpUCHUX 6iomapkepis

*BinbLicTe gocnigXXeHb BUKOPUCTOBYBAaJIN 3HaA4YEHHSI CUPOBATKOBOIro KpeaTtuHiHy (SCr) Ans o6rpyHTyBaHHS JliKyBaHHS, a 3Ha-
4eHHs1 SC > 1,5 mr/an (133 MmMosb/i1) YaCTO BUKOPUCTOBYIOTLCS A1 BUSHAYEHHS HUPKOBOI HegocTaTtHOCTi. 3HaqyeHHs1 pLUK®
60 mn/xB Ha 1,73 M? BU3Ha4a€ HUPKOBY HE[OCTATHICTbL Yy MOJIO[OI noanHN. Baxxnneo posymitu, wo pllIK® 3meHLwwyeTbCs 3
BiKkom, a 3Ha4eHHs1 SCr 1,5 mr/an (133 mmonb/n) Bigobpaxae pLUK® 50 mn/xs/1,73 M? y nayieHta 60 pokis i 37 Mmn/xe/1,73 m?
y 60-piyHoOi nauieHTkn. OTXe, 3acTocoByroyun plUK® ansa ouiHku pu3unky, cnig BpaxoByBaTu BiK. TAnb6yMiH cupoBaTku crig
BUMiptroBaTu 3a gornomoroto BK® abo imyHomeTpuyHoro aHanisy. £PisHi 3Ha4yeHHs1 He nepesipeHi. AHTuTIna go PLAZ2R cnipg Bu-
miproBaTu 3 iHTepBasniom Bif 3 Ao 6 MicsLiB, KOPOTLUMI iHTepBas NOTPi6beH nayieHTam 3 BUCOKMUM piBHeM aHTUTin o PLA2R Ha
noyartky gocnifxeHHs. IMoBipHi 3miHn piBHsa aHTUTIN Bo PLA2R nig 4ac crioctepeXxeHHs1 fo[aTv [0 OUiHKN PU3UKY. SHUKHEHHS
aHTuTin go PLA2R nepepaye KniHi4Hiv pemicii i Mae npu3secTy 4o yTpuMaHHs Bif AoAaTKoBoi Tepanii. letanbHux gaHnx 6pakye.
SIHaekc ceneKTUBHOCTI po3paxoByeTbes sk KnipeHc IgG/knipeHc anb6yminy. IAM® — iHri6iTop aHrioTeH3MHNEPEeTBOPIOYOro
hepmeHTy; BPA — 6510kaTtop peventopiB aHrioreH3uHy Il; BK® — 6pomkpe3osoBuii ¢pionetosui; plUK® — po3spaxyHkoBa
WBUAKICTb Ky604KOBOI ¢hinbTpayii; IgG — imyHorno6yniv G; PLA2Rab — aHTuTina npotu peyenropa ¢gpoceponinasun A2 tuny M
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Low risk Moderate risk High risk Very high risk
— Normal eGFR, — Normal eGFR, proteinuria | — eGFR < 60 ml/min/1.73 m?* [l Ri{=RisC=EACllaleNaleTelgIfe]i[e3
proteinuria < 3.5 g/d and > 3.5 g/d and no decrease | and/or proteinuria > 8 g/d for  EEYale[ge]y[
serum albumin > 30 g/l > 50 % after 6 months of > 6 months OR
OR conservative therapy with OR — Rapid deterioration of
— Normal eGFR, proteinuria | ACEi/ARB — Normal eGFR, pro- kidney function not other-
< 3,5 g/d or a decrease AND teinuria > 3.5 g/d and no wise explained
> 50 % after 6 months of — Not fulfilling high-risk decrease > 50 % after 6
conservative therapy with criteria months of conservative
ACEIi/AR8 therapy with ACEi/AR8
AND at least one of the fol-
lowing:

— Serum albumin < 25 g/It
— PLA2Rab > 50 RU/ml
— Urinary a,-microglobulin
> 40 pg/min

— Urinary IgG > 1 pg/min
— Urinary ,-microglobulin
> 250 mg/d

— Selectivity index > 0.208

Figure 30. Clinical criteria for assessing risk of progressive loss of kidney function. eGFR and PCR are used
in routine clinical care. Other biomarkers may not be available in all centers; this table provides an overview
of useful biomarkers

*Most studies have used serum creatinine (SCr) values to guide management, and SCr values > 1.5 mg/dl (133 mmol/l) are often
used to define kidney insufficiency. An eGFR value of 60 ml/min per 1.73 m? defines kidney insufficiency in a young adult. It is
important to realize that eGFR decreases with age, and an SCr value of 1.5 mg/dl (133 mmol/l) refiects an eGFR of 50 ml/min per
1.73 m? in a 60-year-old male patient and 37 ml/min per 1.73 m? in a 60-year-old female patient. Thus, when using eGFR in risk es-
timation, age should be taken into account. 'Serum albumin should be measured by BCP or inmunometric assay. Cutoff values
are not validated. Anti-PLA2R antibodies should be measured at 3-to-6-month intervals, the shorter interval being performed
in patients with high anti-PLA2R antibodies levels at baseline. Changes in anti-PLA2R antibodies levels during follow-up likely
add to risk estimation. Disappearance of anti-PLA2R antibodies precedes clinical remission and should lead to refraining from
additional therapy. Detailed data are lacking. $Selectivity index is calculated as clearance of IgG/clearance of albumin. ACEi —
angiotensin-converting enzyme inhibitor; ARB — angiotensin Il receptor blocker; BCP — bromocresol purple; eGFR — estima-
ted glomerular filtration rate; IgG — immunoglobulin G; PLA2Rab — antibodies against the M-type phospholipase A2 receptor

| Mem6paHo3Ha HedponarTis |

Y
| OuiHka pusuky* (gme. puc. 30) |
|
Y v v Y

HW3bKnin pr3mnK | | MomipHuin pr3mnk | | Bucokuin puamnk | | [ly>xe BUCOKMIA pU3NK
A A4 \4 A
OuikyBaHHS i cnocTepe- OuikyBaHHS i cnocTe- Putykcumab, ABO Linknodpocdhamig + rnto-
XKEHHS pexeHHsi, ABO puTykK- uuknodoctamin + KOKOpTUKOign®
cumab, ABO iHribiTopu rnokokopTukoign, ABO
KanbLWHEBPUHY + iHriGiTOPN KanbUMHEBPU-
FNOKOKOPTMKOIan® HY + pUTyKCMmMaob!

PucyHok 31. JlikyBsaHHs MH 3 ypaxyBaHHSIM pU3NKy

*Aus. npakTndHui nyHKT 3.2.1 i puc. 30 ans aetanbHOro onucy ouiHku pusunky. 'MoHoTepanis iHriGiTopamu KanbLUUHEBPUHY
(IHK) BBaxcaeTbcsi MeHLI eqpeKkTuBHOIO. JlikyBaHHs IKH npotsarom 6—12 micsilis 3i LWBUAKOI BiAMIHO NOB’A3aHe 3 BUCOKOIO Yac-
ToTOM0 peunansiB. lpoTe NMoro 3acTocyBaHHs MOXe 6y TH PO3r/siHyTe B NauieHTiB 3 HopmasibHoto pLUK® i nomipHum pusnkom
nporpecyBaHHs1, OCKiNlbK1 B 6araTbOX i3 LUnX nauieHTiB po3BUBaETbLCS CIIOHTaHHa pemicisi. 3actocyBaHHsi IKH ckopoTuts nepios
nporteinypii. MayieHTam 3 BUCOKUM PU3NKOM FMPOrpecyBaHHsi PEKOMEHAYETbCS AOAATH PUTYKCUMAG riicsisi 6 micsauiB niKyBaHHS
IKH, 3a BUHTKOM, MOXJINBO, Nayi€HTIB 3 OKYMEHTa/IbHO NMiATBEPAXEHUM 3HUKHEHHSIM aHTUTIN fo PLAZ2R nicns nikysaHHs IKH.
fHemae gocraTHix fOKa3iB TOro, Wo pUTYKCUMab y cTaHAapTHUX f[03ax 3anobirac po3BUTKY HUPKOBOI HEAOCTATHOCTI. SIKLO
PLUK® nagae Hux4e 3a 50 mn/xs/1,73 M?, fo3un ynknogocehaminy cnip 3meHLWNTH BABIYi. [NayieHTam, siki He NepeHoCsTb LUKITO-
¢hocghamip abo 6inbLie He MOXYTb 3aCTOCOBYBaTU LUKIogocghamin, MOXHA 3arporoHyBaTU pUTyKcumab. PekomeHay€eTbCS
MPOKOHCYNIbTYBAaTUCS 3 eKCrnepTHUM LeHTpomM. PLIK® — ouiHeHa wBuakicTb Kiy6o4koBoi inbtpayii; MH — mem6paHo3Ha
Hegpponaris; PLA2R — peuentop ¢gpocgponinasun A2 tuny
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| Membranous nephropathy |

v

|Risk evaluation* (see Figure 30)|

|
Y v v v

| Low risk | | Moderate risk | | High risk | | Very high risk
v v v v
| Wait and see | Wait and see Rituximab Cyclophosphamide +
OR rituximab OR cyclophosphamide + glucocorticoids®
OR calcineurin inhibitor + glucocorticoids
glucocorticoids® OR calcineurin inhibitor +
rituximab®

Figure 31. Risk-based treatment of MN

*See Practice Point 3.2.1 and Figure 30 for a detailed description of risk evaluation. tCalcineurin inhibitor (CNI) monotherapy is
considered less efficient. Treatment with CNI for 6—12 months with rapid withdrawal is associated with a high relapse rate. Still,
its use may be considered in patients with normal eGFR and moderate risk of progression, since many of these patients will
develop a spontaneous remission. The use of CNI will shorten the period of proteinuria. In patients with high risk of progression,
addition of rituximab after 6 months of treatment with CNI is advised, with the possible exception of patients with documented
disappearance of anti-PLA2R antibodies after CNI treatment. ‘There is insufficient evidence that rituximab used in standard
doses prevents development of kidney failure. If eGFR falls below 50 ml/min per 1.73 m?, the doses of cyclophosphamide should
be halved. In patients who do not tolerate or can no longer use cyclophosphamide, rituximab could be offered. Consultation with
an expert center is advised. eGFR — estimated glomerular filtration rate; MN — membranous nephropathy; PLA2R — M-type
phospholipase A2 receptor

Bumipsatu PI_.A2I_R*ab — Putykcumab — 6e3 [oaaTkoBOro putykcumasy
Ha 6-My micaui — Lmknodoctamig, + rioKOKOPTUKOIAM — NPUNUHUTK
—>| PLA2Rab BigcyTHi® l—» umnknodocdamif + rnroKOKOPTUKOIAN
— [HriGiTOpY KaNbUMHEBPUHY + NPEQHI30H — 3HU3UTU
iHriGITOPY KanbLUMHEBPUHY + NPEeHI30H

Putykcumas, — Putykcrmab — npoAoBXuTH puTykcuman 2 re

ABO — Lmknodoctamig, + rioKOKOPTUKOIAN — NPUNUHUTK
umknodocdamig + rnto- : umknodocamig + rMIOKOKOPTUKOIAN, AOAATU PUTYK-
KOKOPTUKOIOK, :I PLA2Rab HasBHi |—> cuvab

ABO — [HriGiTopy KanbUMHEBPUHY + NPEAHI3OH — 3HU3UTK
iHriGITOPY KanbLMHEBPU- iHriGITOpN KamnbLUMHEBPWUHY, [OOATU pUTYKCMMad abo
Hy + NpegHi3oH umnknodocdamia + rnroKOKOPTUKOIAN

— PuTykcumab — npogoBxuTu putykcumab 2 re
— Lmknodoctamig + roKOKOPTUKOIAN — NPUNUHUTK

PLA2Rab HasBHi, umnknodocdamia + rnoKOKOPTUKOIAN, YBAXKHO CMOCTe-
> ane 3HWXeHi —>{ piratu
(< 50 BigH.0g/Mn) — [Hri6iTopn KanbUMHEBPUHY + MPEQHI30H — Mpono-

BXWUTW iHri6ITOPU KanbLUMHEBPUHY Ha 6 MICALIB i NOBTO-
pUTK OLIHKY Yepes 6 MicsLiB

PucyHok 33. ImyHonoridHu moHitopuHr MH nicnsi noyatky teparnii.
AuBiTbCcs TEKCT A151 NOTOYHUX rpadpikiB niKyBaHHs

lMpumitka: KymynsTusHa Ao3a ynkioghocghaminy He NoBUHHA nepesuLlyBaTu 36 r 3 ornisiAy Ha pU3uK 37105IKiCHOCTI (po3gin 1).
3 ornspy Ha 6e3neKy My 3a3BuUYai o6MeXyemMo KyMynsaTuBHy o3y Ao 25 r (y YonosikiB Baroto 80 Kr 6-micsiSHUI LuKioghoc-
hamin y no3si 2,5 mr/kr/po6y aopisHioe 18 r i 6-micssyHnN WoReHHNN ynknogochamin y ao3si 1,5 mr/kr/po6y aopisHioe 22 r).
lNayieHTKkam, siki 6axkaroTb 3aBariTHiTU, cnig 3actocoByBaTu MeHLLUi go3u (makcumym 10 r). IKH HaBpsg 4v cripuynHUTL Mi3HIO
iMyHonoriuHy pemicito; y nauieHTiB i3 cTiikumun aHTutinamm go PLA2R ui npenapat MOXxHa 3acTocoByBaTu B KOMG6iHaLii 3
PUTYKCUMa60M. BucHaXKkeHHs1 B-KJiTUH HE[OCTAaTHbO, 06 CYAUTU MPO eheKTUBHICTL Teparnii puTykcumabom; foaaTkosi [o3un
MOXYTb 6YyTH PO3INsSIHYTi, HaBiTb AKLWO B-KniTMHn B nepughepuyHivi KpoBi BigcyTHi abo ayxe HMU3bKi. OgHaK UM nadieHTam
PEKOMEeHAYETbCS KOHCYNbTaLlisl 3 eKCrepTHUM LEeHTPOoM. pLUK® mae 6yTy cTabinbHOO; SAKLLO Hi, TO 3aBXAU HEO6XI[HO OLIHUTH
HasiBHICTb IHLUMX MPUYUH, | IKLLO 3HMXKEeHHS pLUK® nos’sizaHe 3 aktusHictio MH, cnip 3aBxan HagaBatu gofAaTtKkoBy Teparniro.
*flesiki ueHTpyu 6yRY T BUMiptoBaT aHTUTINa o PLA2R Ha 3-my micsiyi vi agantyBaTu nikyBaHHs B ey 4Yac. Y 6inbLiocTi naui-
€HTIB BiANoOBiAb HacTae NpoTsarom 3 mMicsyiB nicns no4artky teparnii. tHeratuBHuii imyHogbiyopecLeHTHUI TecT CBifYUTL MPo
iMyHonoridHy pemicito. SIKLLO BUMIpPIOETLCS 3a JOMOMOI O iMyHOGhepMEHTHOro aHanisy, A7si BU3Ha4eHHs1 NoBHOI iMyHOori4YHoi
pemicii cnig BukopucToByBaTU rpaHN4He 3Ha4eHHs 2 BifH.oq/mn. [loBTOpHe NiKyBaHHS PUTYKCMMAa6oM Crlif npoBOAUTU TaK
camo, siK i no4aTtkoBe niKyBaHHs: 1 a6o 2 iHgpy3ii no 1 r putykcumaby KoxHa 3 iHtepBanom y 2 TuxHi. IKH — iHri6iTop kasb-
ymHeBpuHy; plIK® — ouiHeHa wBMAKICTL Ky604K0oBOI pinbTpayii; MH — mem6paHo3Ha HegpponarTisi; PLA2Rab — aHTuTtina
npotu pevenropa ¢ocgponinasu A2 tuny M
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Pexomendayis 3.3.1. Tlauienram i3 MH i npuHaiiMHi of-
HUM (HaKTOPOM PU3UKY TMPOTPecyBaHHSI 3aXBOPIOBAHHS MU
PEKOMEHJIyEMO BMKOPHCTOBYBAaTU PUTYKCHMMAO abo IIMKJIIO-
docdamin i TIIOKOKOPTUKOINM IO 4Yep3i mpoTaromM 6 micsi-
iB abo teparmito Ha ocHoBi IKH mpotsirom 6 wmicsiB 3 BU-
OOpOM JIiIKyBaHHS 3aJIeXXHO Bij olliHku pusuky (puc. 30, 31)
(1B).

Ilpakmuunuii nynkm 3.3.4. TpuBasnii MOHITOPUHT DPiBHIB
aHTuTi1 aHT-PLA2R uepe3 6 micsiliB micis movyaTky Teparii
MOXe OyTM KOPHUCHMM JUISI OLLIHKM BiAIIOBiAi Ha JIIKyBaHHS B
nauieHTiB i3 MH i MmoXe BUKOPUCTOBYBAaTUCS [IJII KOPUTYBaH-
H# Tepartii (puc. 33).

3.4. OcobauBi cutyauii

lIpakmuunuii nynkm 3.4.1. AnropuT™m JiiKyBaHHS mMa-
mieHTiB i3 MH i moyaTKoBUM peuMIMBOM IIiCIsI Teparil
(puc. 34).

Tpakmuunuii nynkm 3.4.2. ANTOpUTM BeIeHHSI TAIliEHTIB 3
pe3ucTeHTHO a0 jJikyBaHHs MH (puc. 35).

ITlpakmuunuii nynkm 3.4.3. OuiHKa pelumieHTa TpaHCTUIaH -
ToBaHOi HUpKU 3 MH (puc. 36).

Ilpakmuunuii nynkm 3.4.4. Anroput™ BeneHHs miteit i3 MH
(puc. 37).

Ilpakmuunuii nynkm 3.4.5. IlpodinakTuyHa aHTUKOATy-
JIIHTHA Tepalisl y nauieHTiB i3 MH i HehpoTUUYHUM CUHAPO-
MOM MOBMHHA 0a3yBaTHCSl Ha OLHII PU3MKY TPOMOOTUYHUX
MoMii i pU3MKy YCKJIagHEHb KpoBOTeui (puc. 38).

Recommendation 3.3.1: For patients with MN and
at least one risk factor for disease progression, we re-
commend using rituximab or cyclophosphamide and
alternate month glucocorticoids for 6 months, or CNI-
based therapy for 6 months, with the choice of treat-
ment depending on the risk estimate (Figure 30, 31)
(1B).

Practice Point 3.3.4: Longitudinal monitoring of
anti-PLA2R antibody levels at 6 months after start of
therapy may be useful for evaluating treatment response
in patients with MN, and can be used to guide adjust-
ments to therapy (Figure 33).

3.4. Special situations

Practice Point 3.4. 1: Algorithm for the treatment of pa-
tients with MN and initial relapse after therapy (Figure 34).

Practice Point 3.4.2: Algorithm for management of
patients with treatment-resistant MN (Figure 35).

Practice Point 3.4.3: Evaluation of a kidney trans-
plant recipient with MN (Figure 36).

Practice Point 3.4.4: Algorithm for management of
children with MN (Figure 37).

Practice Point 3.4.5: Prophylactic anticoagulant
therapy in patients with MN and nephrotic syndrome
should be based on an estimate of the risk of thrombo-
tic events and the risk of bleeding complications
(Figure 38).

Measure PLA2Rab [ gi;;ximab — no additional rituximab
at 6 months — Cyclophosphamide + glucocorticoids — stop cyclo-
—>| PLA2Rab: absentt |—> phosphamide + glucocorticoids
— Calcineurin inhibitor + prednisone — taper calcineurin
Inhibitor + prednisone

Rituximab — Rituximab — continue with rituximab 2 g*

OR . — Cyclophosphamide + glucocorticoids — stop cyclo-
Cyclophosphamide + [ PLASRaD: . phosphamide + glucocorticoids, add rituximab
glucocorticoids g ab: presen > — Calcineurin inhibitor + prednisone — taper calcineu-
OR ) o rin inhibitor, add rituximab or cyclophosphamide + glu-
Calcm_eurln inhibitor + cocorticoids

prednisone

— Rituximab — continue with rituximab 2 g*

— Cyclophosphamide + glucocorticoids — stop cyclo-
phosphamide + glucocorticoids and carefully watch

— Calcineurin inhibitor + prednisone — continue calci-
neurin inhibitor for another 6 months and re-evaluate at
6 months

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

Figure 33. Inmunologic monitoring in MN after start of therapy.
See text for current treatment schedules

Note: The cumulative dose of cyclophosphamide should not exceed 36 g in view of the risk of malignancy (Chapter 1). To stay
on the safe side, we usually limit the cumulative dose to 25 g (in an 80 kg male: 6 months cyclical cyclophosphamide at a dose
of 2.5 mg/kg/d equals 18 g and 6 months daily cyclophosphamide at a dose of 1.5 mg/ kg/d equals 22 g). Lower doses (maximum
10 g) must be used in patients who wish to conceive. CNI are unlikely to induce late immunologic remission; in patients with
persistent anti-PLA2R antibodies, these drugs may be used in combination with rituximab. B cell depletion is insufficient to
judge the efficacy of rituximab therapy; extra doses may be considered even if B cells in the peripheral blood are absent or very
low. However, in these patients, consultation with an expert center is advised. eGFR should be stable; if not, then it is always
necessary to evaluate for other causes, and if eGFR decrease is attributed to MN activity, always provide additional therapy.
*Some centers will measure anti-PLA2R antibodies at month 3, and adapt treatment at that time. In most patients, response oc-
curs within 3 months after start of therapy. A negative immunofiuorescence test indicates immunologic remission. If measured
by enzyme-linked immunosorbent assay, a cutoff value of 2 RU/ml should be used to define complete immunologic remission.
fRetreatment with rituximab should be given similarly to the initial treatment with 1 or 2 infusions of 1 g rituximab each adminis-
tered 2 weeks apart. CNI — calcineurin inhibitor; eGFR — estimated glomerular filtration rate; MN — membranous nephropathy;
PLA2Rab — antibodies against the M-type phospholipase A2 receptor
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Peungme nicns pemicii*

MouaTkoBe nikyBaHHSA Ouinkat

MoBTOPUTK PUTYKCUMAO |

A

Putykcumab |

Putykcnumaé
IHriGiTOPKN KanbUMHEBPUHY + pUTYKCMMAa6

Y

IHriGiTOpU KanbUMHEBPUHY + MNPEaHI30H

Linknodpocchamig + rnokokopTmKoign®
Putykcnumad
IHri6ITOPK KanbUMHEBPUHY + pUTYKCMMab

Linknodpocchamig, + rioKOKOpTMKOign

Y

PucyHok 34. JlikyBaHHs1 no4yaTkoBoro peunauBy nicas Tepanii MH. JJoknagHi BigomMocTi npo 3aranbHOonpunHATI
cXemu JliKyBaHHs1 HaBefeHi Ha puc. 32

*BusHa4yeHHs peunamnsy € pisHum. [lesiki aBTopu BU3Ha4aroTb peLyu[muB nicsis pemicii ik 36inbLueHHs1 npoTteiHypii > 3,5 r/go6y y
nauieHTiB, y IKUX PO3BUHYacsl 4HacTKoBa abo nosHa pemicisi. My npornoHyemMo BUKOpUCTOBYBAaTH AJ1s1 OLiHKU BMICT CUPOBaTKO-
Boro anb6ymiHy vi CBK. Slkuwjo CBK 3Hu3unnochk 4o 3HavyeHb Mix 2-3,5 r/go6y 6e3 nigBuLyeHHs piBHA cUPOBaTKOBOIro anb6ymiHy
A0 Hopmu, noganeLue nigsuuweHHss CBK cnig BBaXcatu CTiIKUM 3aXBOPIOBaHHSIM, a He peynanBOM ricnsi pemicii. Y nayieHTis i3
4acTKOBOIO peMicieto (Lo XxapaKTepu3yeTbCsi HOpMasi3alieto piBH CUPOBaTKOBOro anbbyMiHy) peLuuanB cnif BU3Ha4YaTu 3a
nigBULYEeHHAM NpoTeiHypii napanenbHO 3i 3HWXXEHHSM PiBHSI CUPOBATKOBOIo anbbymiHy. 'Y unx cutyauyisx oco6imBo Bennke
3Ha4YeHHs1 Mae iMyHOJIOriYHUI MOHITOPUHI. SIk6u B nepios «KniHiYHOI pemicii» aHTuTina go PLA2R Bce e 6ynu no3nTMBHUMMU,
ye 6ys1io 6 fOKa30M CTiIKOro 3axBoptoBaHHsl. OTXe, y nayieHTiB 3 NO3UTUBHUMMU aHTUTINamu go PLA2R gouinbHo ouiHoBaTu
aHTuTtina go PLA2R nig 4ac pewmicii i peungunsy. Kypc aHtutin go PLA2R noBuHeH nepeaysBaTy KniHiYHOMY repe6iry. Y nayieHTiB
3 AyXe paHHiM peynanBoOM BaXKJIMBO BPaxoByBaTU NMPUYUHU HeeheKTUBHOCTI rnornepeaHboi Teparnii (Hanpuknas, KOMINIaeHc,
HU3bKWV piBeHb npenapary, HeAOCTaTHE BUCHaXeHHS B-KJiTUH, HasiBHICTb aHTUTIN fo putykcumasby). Lnknogpoccpamin moxHa
NoBTOPUTH; OBHAaK JliKapi NMOBUHHI BpaxoByBaT MaKCMMaslbHO MepeHoCUMy A03Y: KyMyNsaTUBHA J03a He MOBUHHA nepeBuLLly-
Batu 10 r, AKLLO noTpi6bHe 36epexeHHs1 ¢hepTunbHocTi. CyKyrnHa fosa He noBuHHa nepesuLLyBaTv 36 r, o6 O6MEXUTU PUSUK
35105KicHUx HoBoyTBOpeHb. MH — mem6paHo3Ha Heghponarisi; CBK — cniBBigHoLeHHSs 6inka/kpeaTtuHiny; PLA2R — peuenTop

¢hoceponinasu A2 Tuny M
Relapse after remission*
Initial treatment Evaluation®
Rituximab I :I Repeat rituximab
Calcineurin inhibitor + prednisone > Rituximab

Calcineurin inhibitor + rituximab

Cyclophosphamide + glucocorticoids®
Rituximab
Calcineurin inhibitor + rituximab

Cyclophosphamide + glucocorticoids

Y

Figure 34. Management of initial relapse after therapy in MN.
Details of commonly used treatment regimens are shown in Figure 32

*The definition of relapse is variable. Some authors define relapse after remission as an increase in proteinuria > 3.5 g/d in
patients who developed a partial or complete remission. We suggest that the course of serum albumin and PCR should be
used in the evaluation. If PCR decreased to values between 2-3.5 g/d without an increase of serum albumin to normal, the
subsequent rise in PCR should be considered resistant disease rather than relapse after remission. In patients with a partial
remission (characterized by normalization of serum albumin), a relapse should be defined by an increase of proteinuria paral-
leled by a decrease in serum albumin levels. timmunologic monitoring is of particularly great value in these situations. If, in the
period of “clinical remission”, anti-PLA2R antibodies were still positive, this would be evidence for resistant disease. Therefore,
in patients with positive anti-PLA2R antibodies, it is advised that anti-PLA2R antibodies be evaluated at the time of remission
and relapse. The course of anti-PLA2R antibodies should precede the clinical course. In patients with very early relapse, it is
important to consider reasons for the failure of the previous therapy (e.g., compliance, low drug levels, insufficient B cell deple-
tion, presence of anti-rituximab antibodies). £Cyclophosphamide can be repeated; however, physicians must take into account
the maximal tolerable dose: the cumulative dose should not exceed 10 g if preservation of fertility is required. The cumulative
dose should not exceed 36 g to limit risk of malignancies. MN — membranous nephropathy; PCR — protein-creatinine ratio;
PLA2R — M-type phospholipase A2 receptor
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MoyaTkoBe PeancteHTHe 3axBoptoBaHHA™  [pyre nikyBaHHsA'

NiKyBaHHS OuiHka — > OuiHka
Hemae Bignosipi
pLLUK® IKH + puTyK- | nicna 3 micauis | | luknodpocchamin +
cTabinbHa cumab ~| rniokokopTukoign®

Putykcrmab

Linknodhocchamip +
TIOKOKOPTUKOIANT

pLLUK® napae

Hemae Bignosigi

pLUKD -—> nicn 3 wionus | LMKNOOCAMIA + | IFoeo) o s 1o MpOKOHCYTb-

i TIOKOKOPTUKOIANT o b
crabinbHa PTVIKOIA puTYKCMMaGy 1 Lm- TyiTeCh 3
Lnobocchamia + Knodpochamigy + > €KCNepTHUM
1 > [MIOKOKOPTUKOIAMT eHTpOM®
PLUK® napae rMIOKOKOPTUKOIaNT HenTP

Hemae Bignosigi X
nicna 3 micauis HMKHOd)ocq)aI\{!m +
TMIOKOKOPTMKOI AUt

pLUKD
Linknocpocepamip +| | cTabifbHa

TMIOKOKOPTUKOI gt
pLUK® nagae lexnoqaoccbaw_!m +
TMIOKOKOPTUKOIANT

PucyHok 35. JlikyBaHHs pe3aucteHTHoi MH. [eTtani 3aranbHonpuuHATUX cXem JliKyBaHHs NoKa3aHo Ha puc. 32

*OuyiHKa: y nayieHTiB 3 pe3UCTEeHTHUM 3aXBOPIOBaHHAM CJlif NepeBipsiTU AOTPUMAaHHSI i KOHTPOIIOBAaTH eqheKTUBHICTL (Hanpuknaa, Bianosiagb
B-KkniTuH, aHTMTINA [0 puTYKCMMaby, piBHi IgG, nevikoyuToneHis nig Yyac ynknogpocepaminy, pisHi IKH). Crivikoi npoTeinypii HegocTaTtHb0 Ans By-
3Ha4YeHHS1 Pe3NCTEHTHOCTI. SIKLWO npoTeiHypia 36epiracTbcsi, a CMPOBaTKOBUI anib6yMiH NiABULUNBCS, CNifj PO3IJIIHYTN BTOPUHHUIA (hOKaIbHUN
cermeHTapHui rnomepynockniepos (PCIrC). Lle Takox nigTBepAXyeTbcsi 3HUKHEHHAM aHTUTIN npotu PLA2R. Y nauyieHTiB 3i cTilikoto npoTeiHypi-
€10 3 HOPMasIbHUMM a60 6IN3bKUMU 1O HOPMAJIbHOIO PIBHSIMU CUPOBAaTKOBOIro anb6yMiHy abo nauieHTam 3i CTilikoro npoTeiHypicto, He3Baxkaro4m
Ha BTpaTty aHTuTin go PLA2R, cnig po3rnsitHyT MOXI/IMBICTb NpoBeAeHHs 6ioncii HupKkn Ans nigresepaxeHHs aktusHoro MH. t[lpyre nikyBaHHsi
3aNeXuTb Bif TSXXKOCTI noripleHHs pLUK® 3a noka3aHHAMM. SIKLLO pUTYKCMMab o6paHo ANs ApYroro JiiKyBaHHs, BiANoBiAb NpoTeiHypii Ta aHTu-
Tin go PLA2R cnig ouinntn Yyepe3s 3 micsui. JlikysaHHs umknoghocghamigom cnig npoBoaNTH 3 ypaxyBaHHSM MaKCUMasibHO repeHoCcUMoi fo3u:
KymynsiTuBHa fo3a He rnosuHHa nepesuwjysaty 10 r, AKLO MOTPi6He 36epexeHHs hepTubHOCTI. CyKynHa Ao3a He NoBUHHa nepeBuLLyBaTn 36 r,
1jo6 0O6MEXUTN PU3MNK 3/105IKICHUX HOBOYTBOPEHb. EKcnepTHi LeHTpu Bce Lje MOXYTb BUKOPUCTOBYBAaTH GinbLue, BUXOASIYUN 3 OLIIHKU PU3NKY
Ta Kopucri. “[layieHTam, siKi He pearyBanu Ha puTykcumab abo umnknogpocehamif, Cifi MPOKOHCYNbTYBaTUCS 3 €KCNEPTHUM LeHTpoM. Lli eHTpu
MOXYTb BUGpATU eKCriepuMeHTaslbHy Teparnito (6opTe3omi6, aHTn-CD38-Tepanisi i 6enimyma6) a6o Buwly [o3y TpaAuUiiHOI imyHocynpecuBHoi
tepanii. IKH — iHriéitop kanbunHespuHy; pLUIK® — ouiHeHa LwBUAKICTb Ky604KkoBOi inbTpayii; @CIC — ¢hoKanbHO-cermeHTapHUi riomepyrio-
cknepo3; MH — mem6paHo3Ha Heghponarisi; PLA2R — peuentop ¢hocchoninasun A2 tuny M

Putykcumab

Initial treatment Resistant disease* 2" treatment’
Evaluation ———> Evaluation

Calcineurin | Noresponse

eGFR stable inhibitor + | 2ter 8 months _ | Cyclophosphamide
rituximab ~| + glucocorticoidst

eGFR decreasing| | CYclophosphamide
+ glucocorticoids®

No response X
—>|eGFR stable| | Rituximab IM C!ﬂﬁggggﬁmﬂgf > Resistant to
g rituximab and - Consult expert
- cyclophosphamide center®
T s o

No response

L alter 3 months | Cyclophosphamide /
eGFR stable| | Rituximab |—> + glucocorticoidst

v

Cyclophosphamide
+ glucocorticoidst

Cyclophosphamide

6GFR decreasing + glucocorticoids?

Figure 35. Management of resistant disease in MN.
Details of commonly used treatment regimens are shown in Figure 32

*Evaluation: In patients with resistant disease, compliance should be checked and efficacy monitored (e.g., B cell response, anti-rituximab anti-
bodies, IgG levels, leukocytopenia during cyclophosphamide, CNI levels). Persistent proteinuria is not sufficient to define resistance. If proteinuria
persists, while serum albumin has increased, one should consider secondary focal segmental glomerulosclerosis (FSGS). This would be further
supported by the disappearance of anti-PLA2R antibodies. In patients with persistent proteinuria with normal or near-normal serum albumin levels
or patients with persistent proteinuria despite loss of anti-PLA2R antibodies, a kidney biopsy should be considered to document active MN. 'Se-
cond treatment is dependent on the severity of deterioration of eGFR as indicated. When rituximab is chosen as second treatment, the response
of proteinuria and anti-PLA2R antibodies should be evaluated after 3 months. Cyclophosphamide treatment should take into account the maximal
tolerable dose: the cumulative dose should not exceed 10 g if preservation of fertility is required. The cumulative dose should not exceed 36 g to
limit risk of malignancies. Expert centers may still use more, based on weighing risk and benefits. “Patients who did not respond to rituximab or
cyclophosphamide should have a consultation with an expert center. These centers may choose experimental therapies (bortezomib, anti-CD38
therapy, and belimumab) or a higher dose of conventional inmunosuppressive therapy. CNI — calcineurin inhibitor; eGFR — estimated glomerular
filtration rate; FSGS — focal segmental glomerlosclerosis; MN — membranous nephropathy; PLA2R — M-type phospholipase A2 receptor
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OuiHka oo TpaHcnnaHTauii: MakcMMym 3ycunb At BCTaHOBMEHHS, Yn acouiioBaHa MH 3 PLA2Rab*

Binoma PLA2Rab- ® | Bucokmit puank
acovujrioBaHa MH J peunamBy (50 %)t
BuwmipsnTe
PLA2Rab @ | AwntuTina | Husbkuit pramnk
PLA2Rab — 3HUKIK “| peumnomsy (10 %)t
HeBigoMi 3HangiTb HaTMBHY
HWPKOBY GIiOMCito | BU- S = —
Q| KowaiiTe 3aGapenerks Ha > CepepHit pn3nk
PLA2Rab peumamsy (30 %)'

O6roBopiTb PU3NK peLuamnBy:

— Pu3uK peumamBy 3anexuTb Bif OLIHKM NPUYUHU aHTUTIN

— Pwv3uk peungmey moxe 6yTy BULLIMM MiCNSA TpaHCMaHTawii Big X1BOro CnopigHeHOro ooHopa, ane nepesaru
TpaHcnnaHTauii Big XX1BOro 4OHOPA BULLI 3a PU3MK MOXITMBOIO peLmamBy 3aXBOPIOBaHHS

MoHiTopuHr g0 i nicnsa TpaHcnnaHTawii:

— BumiptoriTe npoTeiHypito Lwomicaua — AKLWwo 1 r/geHb — 6ioncis HUPKK

— VY nauieHTiB 3 Bigomoto PLA2Rab-acouinosaHoto MH: Bumiptorite PLA2Rab koxHi 1-3 micaui 3anexHo Big nepeg-
TpaHcnnaHTaLinHoro ctaHy aHTuTin

— PLA2Rab 3pocTaTb — NigBULLEHHSA NMOBIPHOCTI peunamBy, PO3IMAHLTE PaHHIO 6iOMNCit0 HUPKK

— PLA2Rab 3HMXY0TbCA — HMXK4Ya MMOBIPHICTb peunamBy, MPOBOAUTM GIOMNCI0 HUPKM NULLE 3a HAABHOCTI KNiHiY-
HWUX MoKa3aHb

JlikyBaHHSA peunpuBy:

— Jlikynte iAN®/BPA

— YneBHITbCA B JOTPUMAHHI PeXUMY NPUIMOMY iMyHOCYNPECUBHUX Npenaparis, BKIOYHO 3 MOHITOPUHIOM PiBHIB
npenaparty

— lMNpoTeiHypia < 1 r/aeHb — ouiHoWTe/MOHITOPYITE 3 iHTepBanom 1-3 micsaui

— lMNpoTeinHypia > 1 r/geHb — putykeumad 1 ry geHb 11 gexb 15

PucyHok 36. OuyiHka peyurieHTa TpaHcrnaaHToBaHoi HUpku 3 MIH

*[ocTynHi o6meXxeHi AaHi, ane Tou caMuii anropuTMm, iMoBipHO, 3aCTOCOBYETLCA A0 aHTU-THSD7A-acouyiiosaHoi MH. 'Kniniynni peunams. OLiHe-

Ha cepepaHs YacToTta peunausiB y nayieHtis 3 MH i HeigeHTughikoBaHum aHTUreHom. Mu BBaXxaemo, Lo B UnX NayieHTIB 4YacToTy peLunanBIB MOXHa

Kpalle 3po3yMiTv, OLiHUBLUM Nalyi€eHTa Ha HasiBHICTb aHTUreHy/aHTutin THSD7A. MH — mem6paHo3Ha Heghponarisi; PLA2Rab — aHTutina npotun
peuyenropa ¢poceponinasu A2 tuny M; THSD7A — gomeH Tpom6ocrnoHanHy Tuny 1, o mictute 7A

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

Known PLA2Rab- ® | High risk of
associated MN J recurrence (50 %)’
Measure —
PLA2Rab @| Antibodies | [ Low risk of
PLA2Rab peared P recurrence (10 %)*
unknown Retrieve native kidney )
biopsy and stain > Medium risk of
© for PLA2R antigen recurrence (30 %)'*

Discuss recurrence rate:

— Recurrence risk depends on the evaluation of the causative antibodies

— Recurrence risk may be higher after living-related donor transplantation, but the benefits of living-donor donation
outweigh the possible harm of disease recurrence

Ped- 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 pretrans-
plant 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 11-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

Figure 36. Evaluation of a kidney transplant recipient with MIN

*Limited data available, but the same algorithm likely applies to anti- THSD7A-associated MN. *Clinical recurrence. “This is the estimated average
recurrence rate for patients with MN and unidentified antigen. We suggest that in these patients the recurrence rate can be better estimated by
evaluating the patient for THSD7A antigen/antibodies. MN — membranous nephropathy; PLA2Rab — antibodies against the M-type phospholipase

A2 receptor; THSD7A — thrombospondin type-1 domain-containing 7A
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—»I BukoHainTe 6ioncito HUPKK

Oco6n1BOCTi NiKyBaHHA AiTelr NOPIBHAHO 3 [OPOCAMMMU:

— Crtpareria cnocTepexeHHs i ovikyBaHHS nuLle 3 Tepaniero nig-
TPUMKM 3a3BMYa HE BUKOPUCTOBYETLCS B AiTEN

— [Jitenn 3 MH 3a3Bu14ai nikytoTb NPeAHI30HOM LLIOHaNMeHLLe
8—12 TnXHIB JO3amu, LLIO 3aCTOCOBYIOTLCA A1 ifionaTU4HoOro He-
PPOTUHHOrO CUHAPOMY

Putykcnmaob i iHri6iTopy KanbUUHEBPUHY BUKOPUCTOBYIOTb Y CTaH-
[apTHUX fgo3ax

Y

Hemae nokasoBux gaHux
ans ynpasniHHa MH y pgitei

BukntounTn BTOPUHHI hopMm (CUCTEMHUIA HEPBOHUI BOBYAK, XPO-
HiYHWI renatuT B, pigko — HOBOYTBOPEHHS)

3a moxnueocTi BumipaTn Tutpm PLA2Rab i THDS7ab:

— AKLLO NO3UTUBHI, TUTPU MOXHA BMKOPUCTATW AN NiATBEPLXEH-
HS peMicii 1 nepefdadYeHHs peunaney

— SIKLLO HeraTuBHi, 0CO6/MBO B AiTer < 6 poKiB, po3risiHeTe porib
iIMYHHOI BifnoBifi O KaTIOHHOrO KOPOB’A40ro CMPOBATKOBOIO
anbbyMmiHy

Y

—>| Oiten 3 MH noTpi6HO nikyBaTy B €KCNEPTHOMY LIEHTPI

PucyHok 37. BegeHHs gite i3 MH. HBV — Bipyc renatuty B; MH — mem6paHo3Ha Heghponaris; PLA2Rab —
aHTuTina npotu perenrtopa gpoceponinasn A2 tuny M; THSD7Aab — aHTUTINa npoTy Tpom60CcrnoHAuHy TUny 1,
Lo MicTUTb OMEH 7A

4,| Perform a kidney biopsy

Treatment peculiarities in children vs adults:

— Wait-and-see strategy with supportive therapy alone is usually
not adopted in children

— Children with MN are usually treated with prednisone for

at least 8—12 weeks at doses used for idiopathic nephrotic
syndrome

Rituximab or calcineurin inhibitors are also employed at standard
doses

Y

No evidence to guide
management in children
with MN

Exclude secondary forms (most frequently systemic lupus
erythematosus or chronic HBV, rarely neoplasia)

If possible, measure PLA2Rab and THSD7Aab titers:

— If positive, their titers can be used to confirm remission and
predict relapse

— If negative, especially in children aged < 6 years, consider role
of immune response to cationic bovine serum albumin

Y

—>| Children with MN should be treated in an expert center

Figure 37. Management of children with MN. HBV — hepatitis B virus; MN — membranous nephropathy;
PLA2Rab — antibodies against the M-type phospholipase A2 receptor; THSD7Aab — antibodies against
thrombospondin type-1 domain-containing 7A
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Hi
CupoBaTKoBWiA asb- > Bea acnipuHy
. 6yMIH HuabKWin prank
Hi 1 <30r/n < 20/1000 nau-
; 6pPOMKPE3010BUIA EHTO-pOKiB
CvpoBaTKoBUii anb- Cb'é)ge/TOB”M OWiHNTY PU3MK apTepi-
GymiH g rm . anbHUX TPOMB0EMBOMIN- [ Bucokit prank
<20r/n pOMKp?SOﬂOBMM Tax | HUX NopgjiN > 20/1000 naui-
6p0MerSOJ'IOBV||7| 3e/ieHnn €HTO-POKIB
ioneToBuin AcnipuH
<25r1/n BU1COKMI pU3mnK
6pPOMKPE30/10BUN B
- . apdapuiH
3eNeHui Bucokuin pusvik OUHATY PU3VIK KPO- ABOp(p p
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PucyHok 38. AHTukoarynsiHTHa teparnisi y xsopux Ha MH. AgantoBaHo 3 Kidney International,
Tom 89, Bunyck 5, Hofstra J.M., Wetzels J.F.M. Yu cnig 3actocoByBaTtu acnipvH 4151 NepBUHHOI npoginakTmku
TPOMOOTUYHUX MOAIN y NaLieHTiB 3 MeMbpaHo3How HeghponarTieto? C. 981-983, Copyright Copyright 2016,
3 go3Bosy MixHapogHoro ToBapucTsa HeghpoJiorii. 3anponoHoBaHUI anropuTmM aHTUKoaryasHTHoI Tepanii
B nayieHTiB 3 Mem6paHo3Hot Heghponarieto (MH). Lievi anroputm gae pekoMmeHagauii ans KNiHiYucTiB.
3anpornoHoBaHi rpaHn4Hi 3Ha4eHHs1 6a3yI0TbCSs1 HA BUCHOBKaX eKcrepriB.
Posrnsparoyumn repanifo aHTUKoaryJnssHTaMmun, BaXxJnBo 36anchyBam nepeBarv Ta pU3NKH.
Hux4e HaBeeHO BaXknuBi MipKyBaHHS:

1. PU3nk TpoM60TUYHUX MOAIV NMOB’sI3aHNI 3 PiIBHEM CUPOBATKOBOIo anb6ymiHy. BaXnnBo Big3Ha4YuTH, Lo € BesKa pisHULA MiXX pe3ynbTatammu
aHanisie Ha cupoBaTKoBuIi anb6ymiH. KoHUeHTpalisi cupoBaTkoBoro anv6ymiHy 25 r/n (2,5 r/gn) 3 6pomkpe3onosum 3eneHum (BK3) gopisHioe
KOHUeHTpauii 20 r/n (2,0 r/an) 3 6pomkpe3onosum ¢pionerosum (BK®) abo imyHoHeghenomeTpiyHiv oyiHyi. IMOBipHO, Lo GinbLuicTb gocnigXeHb
BUKOpUCTOBYBanu aHania bK3. Po3rnsHbTe MOXINBICTb BUKOPUCTaHHS 25 r/n (2,5 r/an) sk noporoBoro 3Ha4yeHHs1 npu sukopuctaHHi BK3 i 20 r/n
(2,0 r/an) npu BukopuctaHHi BK® a6o imyHoHedpenomerpii.
2. OUiHNTU pU3NK BEHO3HOIo TPOM603y ¥ pu3nK KposoTedi (https://www.med.unc.edu/gntools/bleedrisk.html).
3. Mauientn 3 MH i He¢hpOTUHHUM CUHAPOMOM TaKOX MaroTb PU3UK PO3BUTKY apTepianbHUX TPOMGOTUYHMX NOAIN. PU3NK apTepiansHoi Tpom60o-
em6onii (ATE) 3anexuTb Bif BiKy, aHamHe3y ronepeaHix nogiv, LyKpoBoro giabety, WBUAKOCTI Kiy6o4koBoi ¢hinbtpayii (pLUK®), naniHHsa i TsX-

KocTi HeghpoTnyHoro cuHapomy (HC). OUiHKY pu3nKy MOXHa 3po6UTH 3a JONOMOroo ®PpemMiHreMCcbKoi LUKamm pu3nKy, BKJIIOYHO 3 rornepeaHimm
nogiamu vi npoteinypieto.

4. BukopucTtaHHs acnipuHy € HefJoCTaTHIM AN 3anobiraHHs BeHO3Hi Tpom6oemb6onii (BTE); 3acTocyBaHHs BapghapuHy € BOCTaTHIM Ans 3arno-
6iraHHs ATE.

5. JlikyBaHHs BapghapnHOM: iCHYE€ 6inbLua BapiabesibHiCTb MiXKHapOAHOIro HopmarizoBaHoro cnissigHoweHHsi (MHC) npu HeghpoTnyHOMY cuHApPO-
Mmi Vi Hu3bKi LLIK®; 36inbLuyeTbcst pu3nK TpoM60YTBOPEHHS BiApa3y nicsisi no4atKy npuiomMy BUCOKUX 03 BapghapuHy. Po3rnsiHbTe MOXNBICTb
po3rnoyYyaty aHTUKoarynsiHTHy Tepanito 3 HU3bKUX AO3 HU3bKOMOJIEKY/ISIPHOro renapuHy, a notim goAaatn BapghapmH i, Konn ye TepanesTM4HoO
06rpyHTOBAaHO, MPUIMUHUTY NMPUIOM renapmHy. [Jo6poro anbTepHaTUBOIO € BUKOPUCTAHHS HU3bKO/J030BaHOr0 HU3bKOMOJIEKY/ISIPHOIO renapuHy +
acnipuH npotsarom 3 micsuis nepes nepexoaom Ha BapghapuH, L0 [O3BOJISIE OLiHUTY nepebir npoTeiHypii.

6. CMioKoKopTHKOIAM NiABULLYIOTL PUBUK TPOMOOYTBOPEHHSI; OTXE, HE MOXXHA MPOMNyCcKaTh aHTUKOAarysiHTHy Teparnito nalieHTam, siKi MoYnHaKTh
Teparnito npeaHi30/10HOM.

7. Pusuk ATE oyiHoeTbCs1 3a Jonomororo ®pemiHreMCcbKoi LKanu pusnKky 3 JIORaTKOBUM PUSUKOM y pa3i Hn3bkoi pLLIK® a6o Bucokoi nporeiHypii.
OuiHka pu3nky 3a ®peMiHreMcbKOI0 LUKaslo BpaxoBye BiK, KYpiHHS, piBeHb X0NecTepuHy B CMPOBaTLi KPOBi Vi KpOB’IHUIA TUCK.
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Figure 38. Anticoagulant therapy in patients with MN. Adapted from Kidney International,
volume 89, issue 5, Hofstra J.M., Wetzels J.F.M. Should aspirin be used for primary prevention of thrombotic
events in patients with membranous nephropathy? Pages 981-983, Copyright Copyright 2016, with permission
from the International Society of Nephrology. Proposed algorithm for anticoagulant therapy in patients with
membranous nephropathy (MN). This algorithm provides guidance for the clinicians.
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HactaHoBu / Guidelines

The proposed cutoff values are based on expert opinion. When considering anticoagulant therapy, it is
important to balance benefits and risks. The following are important considerations:

1. The risk of thrombotic events is related to the level of serum albumin. It is important to note that there is a large difference
among the serum albumin assays. A serum albumin concentration of 25 g/l (2.5 g/dl) with bromocresol green (BCG) equals a
concentration of 20 g/l (2.0 g/dl) with bromocresol purple (BCP), or immunonephelometry. It is likely that most studies have
used the BCG assay. Consider using 25 g/l (2.5 g/dl) as a threshold when using BCG, and 20 ¢/l (2.0 g/dl) when using BCP or
immunonephelometry.

2. Assess risk of venous thrombosis and risk of bleeding (https://www.med.unc.edu/gntools/bleedrisk.html).

3. Patients with MN and nephrotic syndrome are also at risk of developing arterial thrombotic events. The risk of arterial throm-
boembolism (ATE) is dependent on age, history of previous events, diabetes, estimated glomerular filtration rate (eGFR), smo-
king, and severity of nephrotic syndrome (NS). Risk assessment can be done using the Framingham risk score, and including
previous events and proteinuria.

4. Use of aspirin is insufficient to prevent venous thromboembolism (VTE); use of warfarin is sufficient to prevent ATE.

5. Treatment with warfarin: there is more international normalized ratio (INR) variability in nephrotic syndrome and low eGFR;
there is increased risk of thrombosis immediately after starting high-dose warfarin. Consider starting anticoagulation therapy
with low-dose low-molecular-weight heparin and then folding-in warfarin and, when therapeutic, stopping the heparin. A good
alternative is to use low-dose low-molecular-weight heparin + aspirin for a period of 3 months before switching to warfarin, al-
lowing for judgment on the course of proteinuria.

6. Glucocorticoids increase the risk of thrombosis; thus, anticoagulant therapy should not be omitted in patients who start
prednisone therapy.

7. ATE risk is estimated using the Framingham risk score, with added risk in case of low eGFR or higher proteinuria. The Fra-
mingham risk score takes into account age, smoking, serum cholesterol, and blood pressure.
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