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Advanced progress in immunosuppressive therapy for
idiopathic membranous nephropathy

FAN Yaobing, LI Yanyan, WU Hongchi
(Department of Nephrology, First Affiliated Hospital of Harbin Medical University, Harbin 150001, China)

Abstract Idiopathic membranous nephropathy (IMN) is one of the most common causes of nephrotic syndrome, and
its incidence rate is increasing year by year. There are 30%-40% of IMN patients with persistent urinary protein
which can develop to an end-stage renal disease, so it seriously affects people’s health. In recent years, various new
immunosuppressive agents have been introduced into clinic, such as new monoclonal antibodies, proteasome
inhibitors, complement inhibitor, has provided a new treatment regimen for IMN.
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BRI T B TMN R (0 At e 52 ) sl o 400 7 %
3K — A 8 T T 9 o 2 R R A ) R0 36 9 )
] 5 2 A S B )5 AR R I RS T v, b
e 2 I B L2 PR A PERRA G L
PEIBEDE ¢ (1L FRIFBATERG ) . Fiffa i m R 4 2 25
HOAN RO o 5 5 Y A 2 B TR I A ) 5 7

i FHER ROV D, AR 255 % R T
LEIRIMN AR T BURFIAE £, 7 255K BT

HYRIT . BEERAEFIARE, M T IFZ R
AR 2, WM T BIER T LA
ARHHT BITZERAHT . WK, XY
XTIMNIG T I A FEA R KL . EH M IMN
T A R AR IR BEA T 250

1 IMN K& R H

TN (14 2500 HL T R 2 B /N Bk i e 2
'%/J\fj?%ﬁtﬁﬂ;%(glomerular basement membrane,
GBM) | g M m] U /b 5w 5 21 /N UKL, E T AT
EYRIE A, BRI MG IS . S M i R 1g G RIC,
ABURLIR T B N ER B AN BEDCR, WAEA T
ZREMEG ., RELEYWEEMIgE . K Y
LR A R b A 1 B o A Al R
IMNEZ M A GPERA 4R BEIEEEA,Z &
(phospholipase A, receptor, PLA,R). /R
ﬁ'\j%?ﬁf*@iﬂﬁ7A(thrombospondin domain-containing
7A, THSD7A). R4 E FHmegalin(podocyte
membrane protein megalin, LRP,)HIH 4 P ikl
(neutral endopeptidase, NEP)., PLA,RIHfVITIRE
PR HE . BE b, PLA,RZS 508 A 5 A vk
A, BIEDNA ik, IS HRR
Mg & RN, MHPLARYUA R 8Tk
GEL IR, THSD7ATE I 40 i 2 i il
BAEH], THSD7AH 504K TT G878 45 1 F1 ) fig
BB SR B E s, SBUE R,
JE LR R ™M . LRP X/ 2 B A Y o3 45 L 5 ¢
HE, U HEOMIEE A, PILRPPUAID H
THREH MR, HESEAERRS ALY
MIE LY. NEPS 514 2 HLUA I8 1% M R 1 K
o3 A, BUNEPYUAAR AT 68 i BT A 05 1, &
O INER IR 30 35 L P B E o R A E N D fiE
Bl AE

IMNGE i 3 B G s S-S 350 /N BR 48 i 1) fg
Lo THINMAE oy RGP SCHAET, AR A
JLEA AR, S BB A M IS A R B AR L P
RN . SR A A3 40 i 45 T Bh 40 SR Y 554K

M7 26 58 AN AR B A T o e A B S ie bk
PR Pl P ERAE S ik A BB R R
51 % LgG o E PR N, T T A B
BB, FEBANNE ™ A R A R UA, B TR
WEEY, B DU SN B i 52 1 3 506 T 2
IMN & AR o B3 s RMAOE 3L
BRI S, AMA C o 5 T A0 1 SRR
fREH MR, SFEEEHRKE.

2 IMN 5 &4 5 5 #)  7)

2.1 IR AR

WL (cyclophosphamide, CTX)j&—Fhif&
G ALY, RE W TIRIT REN SRS
INBRPENR , BRI L Ao X B A A Ik B A R A A
Ji 5 AE R R IR 0 . CTXH AN (L £ P, RS
() BT T2 A R 4- 5 JE IR R R I, 7 5 IS 3 1Y)
DNA%EZ [H) N HRAC e, PRI T THIBHRE
i X CTX A AE I ARAR flR , e 0/ BAN M 7 A= bt
Mijfﬁ"%%UﬁQC[mo iHowman%[lg]B@ﬁ:%qﬂ,
108 I IMN H 35 B B ML 70 0 I R B G 28 T W A JT
4. PR R . SRR MU, &
M RIEA R T R AT A1 Drag ™ R XUES B A1
TXFHRYL, HERA S BARA 2SS, HiEE
BRAERTREITUA BN AR, fE—
T [l BB 5T 20, 16 LI TMN 8 3 B 43 S 9034 4
(n=121) X FEIA T 4H (n=40) . BEVT & FLWITA 464
A2 H 58 &0 3 m TXT A, X —f
IR W 7E 5 5 5 1 4 A5 FH e e 00 o) 50 A 1l T i
BRFERENTG.

2.2 fhsEEH

i 5 5L F] (tacrolimus, TAC)AE b —Ff 5 i i 28
WEERBEM I, J& B Al A S0 e i il 2 —.
XiF CD 4% Bl P T Ik B 40t A9 305 b 7R 384 B A R G 3o
PERIIIRIAE T, XTIMN A Z A, TACHE i3 B IR
£ PR %) 2 35 T 200 ) 95 0 Ok e 4 L A s 1R Y
YEFH o TACTT 3 3= 52 1 f2 200 16 200 1t 15 28 1 s e 1 ke
WD E PR Ramachandran%[mﬁﬁglﬁllﬁ%Fﬁ
PUXT BRSO UE B . TACHLTE 61 H K I 2 fift % (TAC
4 N74%, CTXH H60%)m T CTX 127 H 1Y 2 fit
F(TACH N71%, CTXH N77%), MATLER ., —
T4 A 408 BITMNIH BASBIF 58 PG5 R E B . TACIAYY
Ja6 M H . 124 H R4 H 1) R2BUE 5 88 e 2% i
ROMINS0% ., 63%HM67%, KK N3IT.3%, 4R
IEB/ NI TACIBITIMNA A, M %E H66%,
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(B R A o ARG ™ i 6 T TACH 2 34
SPWER AU . TACHLIMNHE# 0 I 1
G5 CTXAMML, K I 3 CTXALB .
CTXYUA B A1 N80 1 XU ) . 5 T TAC
H, TACHREUK LR EHE R TCTXY,

2.3 MAEEA

IR Z A(cyclosporine, CsA)Je 114~ 3
R L I PR 22 K, VB A 5 — 46 8 il 2 5 1 it 417
Wi, CsAllT SRR A MAIFIEK. CsA-¥
A2 5 45 0 RS R B 45 A5 £ AR T A P
PR, AT 5 M) 05 80 et 425 Tl TR A 1100 955 1 77 T
XA, CsAMIHIIL-2 ., IL-3FI T4 R 754,
DL A% - S500E T AR B RS A, Bt S 0 T 0 A 1
TEPE . GBI TR EL AN A D RE I B AR U 2 4 R 1Y
HEFERY S CsATRYTHE M A AR I F U i & L i
MeRAM A, PSR . I8 R EEACR E /N
BRA A M . X —HLH S H U (R EH
AP — TSP A5 P R . CsAVRYY
B 274 H o SRR R91%, B RFEN42%,
249% B H AR BB L5 . BB I — T2 A3
e, X HE CsABR G K BT ZR (Glucocorticoid, GC)
5 H A A M RS GCIAYFIMN %, 15145
W CsAIRYT A iE A 58 4 2% ff 11 i) ) Lk CTX AL PR
3o CsAHLIRIT B RRCRIL T CTXA, B2t
fm TCTX4, CsAHIMYA RN EAIFRAL T CTX
A4, HHELEFETCIX4., CsA4 5TACAHMIL,
TACHE i 25 T 58 4 22 ik iof 1) R 125 B R i R

3 IMN 5378 G H ) 57

3.1 MIZERHE

M ZE BPT (Rituximab, RTX)&E—F A/ ik
G PICD20 L EBUIAR . Wl H TR 97 B AN A % Pk
Jiggg, IR BAN A S 1Y EERT A,
HRIBAE SN R . RZERR R 2 A R DY eI
JLA, —FhIE FHLCD20 R s BEPTARTX T IAE T
28 LI M IR T I B R BAN I T BE B A A
IMN A& AL e 4 f AR . CTXOR AR R
HIBANMEFE SRR, ] S EBOE BB R P AR D
11T RT X2 157 B 1 Pk 1 B AT I RE 3B 700 ), A 28
SEMIMN B E E R 0 58 A 2,k O 25 [ Pt A
JHC Al B 2 00 o) R0 14 7™ TN RN & A . KDIGO
oM A TS RTXAE I MN B H AT 88, H
6 7 B X Rl 2 W AT I 2 il R e Y. A
Fervenza%[m IREFEH, 130 IMN R H B BEAL M

SIS ZH ($ESZRTXIAYT ) X B4 (452 CsAYR YY)
FEREDT 5 12 B, S22 3941 (60% ) FIGT HE 40
3441 (52%) 5 R B . WEVTEE 2440 HiF, 52
B 2H 3911 (609% ) FIXF HEZH 13451 (20% ) 52 4> 5 3 70 2%
fift, SERFEW . RTXTIES 12D HIHESE IR S
BB > R JT AL T CsA, TE4EFRE AR E MK
k24 HOrmft FCsA, 1 HAC K4 fEHiPLAR A
SRR N R EHOR R R, AR R &AL
FALF X IR . FE B O FRIXIAITIMNIY 256 41
Froevmig i gEie . A SRS, Hh3s1fi i,
RTX M SRR 85 08 F HoAth H 138 Y7 IMN ) G 32 10 il
o RTXAEIMN B (1) 58 42 S8 fift A1 F2 216 IR A8 4 7
115 HAY 7 VA A Ho AT B A3, (R 25 1 A3 )
AR TR NG A, B2 X RTX A U B 17 F
58 PUAEIEAE AT 1Y B T K 2 58 U RT-CLECO "
HMISTARMENIR IR Y, W CTXIB & 2 [ 2 5 B HIRTX
XA TACTT 22 5 S RTXHEAT L, 10 45
B LU A RTX Y724 DA R e 4 k)

3.2 BEAKEH

PR K BT (ofatumumab) & —FFPLCD20AY
BRI RERUAR, SRTIXPA A Z A TE TR A AR,
B DL HT A RT XA T T0 A4 B 20 i 9k T 983 Fn At
L% 2 G WA b R T I A%, Podesta: B
BT VIR R ] s XAHZIMN R E 245 T RTXIAYT,
BE AR B, I ARRHRE K. &
B ERIGIT TR, MRZWEBNE K. ]
257 B ofatumumabif¥Y , & BUHEE MG A
1 CD 19BN L 58 A4S o 31X WU 91l 41 15 R W
ofatumumab ¥ RTXAN i 52 Y IMN (8 # 17697 Al e &
AL AN, M HEXNIMNE & RPIEHZ
D ERTXA Y, IMN R X RTX A 245 1 7T R
TCD20H0 E AR AL, X BH Ik T BN 5 RTXM
2548 podestaZE P HRTXIG T — A IMN B,
TEMIE EH)5, 25T ofatumumabifIT 25 Wi 57 1
R4, SMEBARMI A, A SPUATEE TR, J)—
AIMNEE , RITHEWR, HUPLARSG EEFYE, 1)
SR T ofatumumabif T, Z5ARPIPLARKF-Z U T
R, B PRE D

3.3 MFIKEH

Bbk 2 40 i 4 3% B 11 (B lymphocyte stimulating
protein, BLyS)J& /g 55 5 K + 2 Wk b i AT 3%
PERG G, T2 HEB I A0 AE IS, 0 4 B AN i
T2, JFZ 5 BN ] 7 A S BRAE 1A S 40 A
g3tk , BLyS/KF-Thm S A B HiikK-F . i 54
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PEBR R 11 G R T 3h Mk S TR A Se 1O, DR A B
Pt (belimumab) j& — F &l XF BLy S 1) A 50 P IA

S BLy S ELE Al i H L RENY . Angioi%E!
XF ok 1 9 [ 64 AN TR HR G (9 14 4 TPL AR Y
IMN B FEFATIR, 4575 H # KE J Belimumab
10 mg/kg, FFZEHfE28~100J8, BTSSR : R
Belimumab A 7 (Y 8 # H oV B HIPL A, RFUIA K F-7E
12 i ERRAL, P B R YRR T T
WK, AR A FAL, MIMNA —EIR)T
RO, BarrettZF 5 1k — TR FTHEPE R . PRS2 Y
SCH PR AE AR RS . 140 A IMN RIS L 2R
HIR M B E 2252 T KR 24FE 1Y Belimumab il —JG )7,

ofl B FHARAT T A B 2L, UEW]Belimumabih
JPIMN AT LIS/ PLAR-Ab /K- IR IR, ik 3|
E AR 2 it o RTXA PR AR S il 1 B 240 i %) B B %5
&, TMibelimumab 1Y ZE R AE FHIE A ?BLYSW%QW%
TR A S bR B I A DD, RERTX I
Belimumab B PR . BEAT R M I 1 B Az

Z e IR BA A HLHIASTE, RTXAIbelimumabik &
LR REPMRIAM G 7 B S A B A v

3.4 BILFZEREH

FEIMN B E ZZRTXIGITHT, RE ZKGT
RT X2 M AL = A= CD20#T J5, BH 1FRTX 5 4
ERMEE S, —TREHL IR PR % . fEETH
RTX{GIT24 M H G, RIMFEFEE40%, N T 5k
RTXIAYT I Js BR A4, AFf T8 LBt C D20 5 53 [
Pidk, 0B ICZ R AT (obinutuzumab) ', EA]
5CD, MR F AR F AL A . KlomjitZ: 7 iH
T3BIPLARFIEMMNEE , KRTXIGIT G AL
B A E I R 2 i, {H £ obinutuzumabif JT AL
I, 2BIHIRSE e R, Horb LR R

3.5 Hftir /b I 62 % #1651

TE JUAR S i 2 e i, 1 2208 AU Y A 5 10
il AE R B, InPiCD38 PR T E PR . BB il
S PRI RIE N NI BRI

4 IMN £ 8 FH P CD 20 9 5 B B AR 3R 97
G, SRR, 2 T A S R AEICIZ KA
JIXTHTCD20 F FERE DTN 25, JF AW ™2k 3 B4t
o UL, B SO 5 A i RT B B B CD 38 L
ﬁl‘é*ffﬁ:[m(ﬂﬂdaratumab\ isatuximab) 48 5
TE AN B W) TR 7 BAH L R St CD 2080 ik —
F, PUCD3SHLFLREHT A T T A% JE WML 3% 4t
FEAT LA T I 40 ML 5 00 3 B S 2 1 2 s (45
SR S B O ) )RR

P T A 40 ] 5] — o A e e AR ), A
B K (bortezomib), ] LIA R AL /K 400, 45
SRS B AR, R A B AR e AR )
BF AT 37 S X 28 [ B2 3 97 T 24 A1) O R o8 A
R, e MG & AR IMN B S 697, BRTX
JPRH Y, Bortezomib A U H (A LI, AR
Je w2 30k 5 AR F A 0 A O & A
B Hebortezomib B8 4122 4, Wl RES N TET 24
IMN 0 3 4036 97 TP R 4 i 520

FMAEA B SR IMNIR YT B9 7 — ST AR, B
RYRMATD 6 R AL FE R WIR . EAEA . N
T OB R R BB . N HERNAS R LA K
TR AR AMAA ] ] o 33 S 40 ] A R A A TR
fdi 1 7 Lateb BV — IR B 5T P AR 4518 4
T 48 PLA,RAH CIMN B F #MATIFI ], & 3374
A A T 09 4 B 1 KT Y IMIN R 3 T D) AT R
FAMA TSR R Bhia Y, LAVE S o 0 2% f AN
T/ A2 A0 LA o

4 4515

IRITIMN W Pl IR 2R IR 2, ARG
CTX. TAC. CsAF|fHAIRTX ., $LCD20., CD38
O SATN  1 7 NI = B3 N 41 s N T U A e
FIAF, RS IR A S B IR e . CTX
A PR IRIT IMNE I R 5 ) 2 IR T 7
Z, RBEMHIRREY), 4L HEH, (HCTX™ &
AN RN, ans sEAm ] . AR E A, AR R
FREE LR T HA, UHAEFFE AR D, TAC
fER e w5, MR, NN
RAEFBALG G CTXN, FI7ETH 4 ARS8 # CTX
TRNFERAE A, &R KR, LHHE 2
B, CsAVRITRURSCTXM LM, NRX
/N (HTACHIVEFH L CsATE A %, BaEPE. i
RIS 00 A SRR Y AR I R IR R
PEFECsATRIT AHXT A

RTXJ& — A Hr £03A J7 IMN ) 5 58 | 57,
JTRUH E, HWIZ R T CsA, AR b
Ul . Ofatumumab . belimumabZE{GITIMN A —5%E
MIITRL, ARV, SOREPIRTX, ZHEHH
IRITIMN A 259 . X TRTXMT 25 IMN B,
obinutuzumab Pl FJ& — F AR A A i Y16 JT R I .
PLCD3SHL L FEPTAA . H5 1l 1A 100 1] 5510 B 2 b Ak
POHIFE TP IMNW A —E ITRL, AMETR HEIMN
AL T Z A e R . (0 b A R A e R VAR T
TR . BT ERAERE AW, FEIGR LMEAZR

7
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i, S EcBe = KA EEALT B, XK A 22
fif RN 5 A A& o iE 2

EJUAE, JGITIMNII IR EI Z2, ek
IMNABH ML T 29097 R HEHL S, Hiilp
P04 [ TH ARG B T S A T 10 B IR T3 7 B 1 2k
filh, WEE/R T AR RIMNIG YT 5 28 Al BE 2> ) #0 m] G g
w259 % % . A6 TAEIMNIA T H 4 FH 263
YR IR AT IR PR, X T 78 G e 0 ) 9 ZE TIMIN
IHIT R AR A B S ME R R
REGANWTHE, RREFIRB LR, Kokss BBy
BOBLFR B 2], ATIRITIMNEE .

S5 3k

1. Wul, LaiJ, Ling Y, et al. A review of the current practice of diagnosis
and treatment of idiopathic membranous nephropathy in China[]J].
Med Sci Monit, 2021, 27: €930097.

2. Zhang C, Duan S, Guo M, et al. Effects of CYP3AS polymorphisms
on efficacy and safety of tacrolimus therapy in patients with idiopathic
membranous nephropathy[ J]. Pharmgenomics Pers Med, 2020, 13:
141-149.

3. Qin HZ, Liu L, Liang SS, et al. Evaluating tacrolimus treatment in
idiopathic membranous nephropathy in a cohort of 408 patients[ J].
BMC Nephrol, 2017, 18(1): 2.

4. Zhang X]J, Ji CF, Yuan JZ, et al. Efficacy and safety of tacrolimus-based
treatment for nephrotic idiopathic membranous nephropathy in young
adults: A retrospective study[ J]. Kaohsiung ] Med Sci, 2019, 35(10): 633-639.

5. Rojas-Rivera JE, Carriazo S, Ortiz A. Treatment of idiopathic
membranous nephropathy in adults: KDIGO 2012, cyclophosphamide
and cyclosporine A are out, rituximab is the new normal[J]. Clin
Kidney J, 2019, 12(5): 629-638.

6.  Bomback AS, Fervenza FC. Membranous nephropathy: approaches to
treatment[ J]. Am ] Nephrol, 2018, 47 Suppl 1: 30-42.

7.  Ronco P, Debiec H. Molecular pathogenesis of membranous
nephropathy[ J]. Annu Rev Pathol, 2020, 15: 287-313.

8. Takahashi S, Watanabe K, Watanabe Y, et al. C-type lectin-like domain
and fibronectin-like type II domain of phospholipase A(2) receptor 1
modulate binding and migratory responses to collagen[ J]. FEBS Lett,
2015, 589(7): 829-835.

9.  Jirgensen HJ, Johansson K, Madsen DH, et al. Complex determinants
in specific members of the mannose receptor family govern collagen
endocytosis[ J]. ] Biol Chem, 2014, 289(11): 7935-7947.

10. Skoberne A, Behnert A, Teng B, et al. Serum with phospholipase
A2 receptor autoantibodies interferes with podocyte adhesion to
collagen[ J]. Eur J Clin Invest, 2014, 44(8): 753-765.

11. Tomas NM, Hoxha E, Reinicke AT, et al. Autoantibodies against

12.

13.

14.

1s.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

thrombospondin type 1 domain-containing 7A induce membranous
nephropathy[ J].J Clin Invest, 2016, 126(7): 2519-2532.

Nielsen R, Christensen EI, Birn H. Megalin and cubilin in proximal
tubule protein reabsorption: from experimental models to human
disease[ J]. Kidney Int, 2016, 89(1): 58-67.

Vivarelli M, Emma F, Pellé T, et al. Genetic homogeneity but IgG
subclass-dependent clinical variability of alloimmune membranous
nephropathy with anti-neutral endopeptidase antibodies[J]. Kidney
Int, 2015, 87(3): 602-609.

Motavalli R, Etemadi J, Kahroba H, et al. Inmune system-mediated
cellular and molecular mechanisms in idiopathic membranous
nephropathy pathogenesis and possible therapeutic targets[ J]. Life Sci,
2019,238: 116923.

Suérez-Fueyo A, Bradley SJ, Klatzmann D, et al. T cells and autoimmune
kidney disease[ J]. Nat Rev Nephrol, 2017, 13(6): 329-343.

Rawlings DJ, Metzler G, Wray-Dutra M, et al. Altered B cell signalling
in autoimmunity[ J]. Nat Rev Immunol, 2017, 17(7): 421-436.

Saravia J, Chapman NM, Chi H. Helper T cell differentiation[J]. Cell
Mol Immunol, 2019, 16(7): 634-643.

Ponticelli C, Escoli R, Moroni G. Does cyclophosphamide still play a role
in glomerular diseases?[ J]. Autoimmun Rev, 2018, 17(10): 1022-1027.
Howman A, Chapman TL, Langdon MM, et al. Inmunosuppression
for progressive membranous nephropathy: a UK randomised controlled
trial[ J]. Lancet, 2013, 381(9868): 744-751.

Chan CK, Lai TS, Chen PM, et al. Early initiation of immunosuppressive
treatment in membranous nephropathy patients[J]. ] Formos Med
Assoc, 2017, 116(4): 266-275.

Chen W, Liu Q, Liao Y, et al. Outcomes of tacrolimus therapy in adults
with refractory membranous nephrotic syndrome: a prospective,
multicenter clinical trial[ J]. Am J Med Sci, 2013, 345(2): 81-87.

Zhang Y, Luo J, Hu B, et al. Efficacy and safety of tacrolimus combined
with glucocorticoid treatment for IgA nephropathy: a meta-analysis([ J].
J Int Med Res, 2018, 46(8): 3236-3250.

Ramachandran R, Hn HK, Kumar V, et al. Tacrolimus combined with
corticosteroids versus Modified Ponticelli regimen in treatment of
idiopathic membranous nephropathy: Randomized control trial[ J].
Nephrology (Carlton), 2016, 21(2): 139-146.

Li YC, Huang J, Li X, et al. A comparison of cyclophosphamide versus
tacrolimus in terms of treatment effect for idiopathic membranous
nephropathy: A meta-analysis|[ J]. Nefrologia, 2019, 39(3): 269-276.

Li HY, Zhang X, Zhou T, et al. Efficacy and safety of cyclosporine a for
patients with steroid-resistant nephrotic syndrome: a meta-analysis| J].
BMC Nephrol, 2019, 20(1): 384.

Zhu LB, Liu LL, Yao L, et al. Efficacy and safety of tacrolimus versus
cyclophosphamide for primary membranous nephropathy: a meta-
analysis[ J]. Drugs, 2017, 77(2): 187-199.

Lin S, Li HY, Zhou T, et al. Efficacy and safety of cyclosporine A in



1708

I R S B %8, 2021, 41(7) https://Icbl.csu.edu.cn

28.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

38.

39.

40.

the treatment of idiopathic membranous nephropathy in an Asian
population[ J]. Drug Des Devel Ther, 2019, 13: 2305-2330.

Fervenza FC, Canetta PA, Barbour SJ, et al. A multicenter randomized
controlled trial of rituximab versus cyclosporine in the treatment of
idiopathic membranous nephropathy (MENTOR)( J]. Nephron, 2015,
130(3): 159-168.

Yu X, Ruan L, Qu Z, et al. Low-dose cyclosporine in treatment of
membranous nephropathy with nephrotic syndrome: effectiveness and
renal safety[ J]. Ren Fail, 2017, 39(1): 688-697.

Bergantini L, d'Alessandro M, Cameli P, et al. Effects of rituximab
therapy on B cell differentiation and depletion[J]. Clin Rheumatol,
2020,39(5): 1415-1421.

Scolari F, Dallera N, Gesualdo L, et al. Rituximab versus steroids
and cyclophosphamide for the treatment of primary membranous
nephropathy: protocol of a pilot randomised controlled trial[ J]. BMJ
Open, 2019, 9(12): e029232.

Fervenza FC, Appel GB, Barbour SJ, et al. Rituximab or cyclosporine
in the treatment of membranous nephropathy[ J]. N Engl ] Med, 2019,
381(1): 36-46.

van de Logt AE, Hofstra JM, Wetzels JE. Pharmacological treatment
of primary membranous nephropathy in 2016[ J]. Expert Rev Clin
Pharmacol, 2016, 9(11): 1463-1478.

Zhang J, Bian L, Ma FZ, et al. Efficacy and safety of rituximab therapy
for membranous nephropathy: a meta-analysis[J]. Eur Rev Med
Pharmacol Sci, 2018, 22(22): 8021-8029.

Rojas-Rivera ], Ferndndez-Judrez G, Ortiz A, et al. A European multicentre
and open-label controlled randomized trial to evaluate the efficacy of
Sequential treatment with TAcrolimus-Rituximab versus steroids plus
cyclophosphamide in patients with primary MEmbranous Nephropathy:
the STARMEN study[ J]. Clin Kidney J, 2015, 8(5): 503-510.

van Oers M, Smolej L, Petrini M, et al. Ofatumumab maintenance
prolongs progression-free survival in relapsed chronic lymphocytic
leukemia: final analysis of the PROLONG study[J]. Blood Cancer J,
2019,9(12): 98.

Podesta MA, Ruggiero B, Remuzzi G, et al. Ofatumumab for
multirelapsing membranous nephropathy complicated by rituximab-
induced serum-sickness[ J]. BMJ Case Rep, 2020, 13(1): 232896.
Ruggenenti P, Fervenza FC, Remuzzi G. Treatment of membranous
nephropathy: time for a paradigm shift[ J]. Nat Rev Nephrol, 2017,
13(9): 563-579.

Podesta MA, Gennarini A, Portalupi V, et al. Accelerating the depletion
of circulating anti-phospholipase A2 receptor antibodies in patients
with severe membranous nephropathy: preliminary findings with
double filtration plasmapheresis and ofatumumab| J]. Nephron, 2020,
144(1): 30-35.

Wilkinson C, Henderson RB, Jones-Leone AR, et al. The role of baseline

BLyS levels and type 1 interferon-inducible gene signature status in

41.

42.

43.

44,

4S.

46.

47.

48.

49.

S0.

S1.

determining belimumab response in systemic lupus erythematosus: a
post hoc meta-analysis|[ J]. Arthritis Res Ther, 2020, 22(1): 102.

Santoro D, Pellicano V, Visconti L, et al. Monoclonal antibodies for
renal diseases: current concepts and ongoing treatments[ J]. Expert
Opin Biol Ther, 2015, 15(8): 1119-1143.

Angioi A, Lepori N, Lopez AC, et al. Treatment of primary membranous
nephropathy: where are we now?[ J]. ] Nephrol, 2018, 31(4): 489-502.
Barrett C, Willcocks LC, Jones RB, et al. Effect of belimumab on
proteinuria and anti-phospholipase A2 receptor autoantibody in
primary membranous nephropathy[ J]. Nephrol Dial Transplant, 2020,
35(4): 599-606.

Panovskd A, N & mcova L, Nekvindovda L, et al. Real-world data on
efficacy and safety of obinutuzumab plus chlorambucil, rituximab
plus chlorambucil, and rituximab plus bendamustine in the frontline
treatment of chronic lymphocytic leukemia: The GO-CLLEAR Study by
the Czech CLL Study Group[ J]. Hematol Oncol, 2020, 38(4): 509-516.
Klomjit N, Fervenza FC, Zand L. Successful treatment of patients with
refractory PLA2R-associated membranous nephropathy with obinutuzumab:
areport of 3 cases[ J]. Am J Kidney Dis, 2020, 76(6): 883-888.

Richter J, Sanchez L, Thibaud S. Therapeutic potential of isatuximab in
the treatment of multiple myeloma: evidence to date[J]. Semin Oncol,
2020,47(2/3): 155-164.

Barbari A. Pre- and posttransplant refractory idiopathic membranous
glomerulonephritis: the forgotten potential culprit[ J]. Exp Clin
Transplant, 2017, 15(5): 483-489.

Ashrafi F, Moghaddas A, Darakhshandeh A. Reduced weekly subcutaneous
doses of bortezomib in combination with cyclophosphamide and
dexamethasone for newly diagnosed multiple myelomal[ J]. ] Res Pharm
Pract, 2020, 9(1): 56-59.

Hartono C, Chung M, Kuo SF, et al. Bortezomib therapy for nephrotic
syndrome due to idiopathic membranous nephropathy[J]. J Nephrol,
2014,27(1): 103-106.

Barbari A, Chehadi R, Kfoury Assouf H, et al. Bortezomib as a novel
approach to early recurrent membranous glomerulonephritis after
kidney transplant refractory to combined conventional rituximab
therapy[ J]. Exp Clin Transplant, 2017, 15(3): 350-354.

Lateb M, Ouahmi H, Payré C, et al. Anti-PLA2R1 antibodies
containing sera induce in vitro cytotoxicity mediated by complement

activation[J]. J Immunol Res, 2019, 2019: 1324804.

ASCEIH: TEREVK, 2R, ATk, R R TR B S e
TRIT B EGHTIE 1), I RS B, 2021, 41(7): 1703-1708. doi:
10.3978 /j.issn.2095-6959.2021.07.038

Cite this article as: FAN Yaobing, LI Yanyan, WU Hongchi. Advanced
progress in immunosuppressive therapy for idiopathic membranous
nephropathy[ J]. Journal of Clinical and Pathological Research, 2021,
41(7): 1703-1708. doi: 10.3978 /.issn.2095-6959.2021.07.038



