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[(HZE] BM - A2 E b0 (rituximab, RTX) JRI7UEIG MR & MR B (primary membranous nephropathy, PMN)
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PMN (3 (W R BUM R IR A IR EE | PR e sl fth 5w 55 ) 45 S e R AR YT 141 LA AT AR 25 30 R 22 g il th BRI R 2 R
RIEAE), BAH2FIRTX H%E (RTX BRI 1000 mg, 2 HZGRIRRRTIR S 2 )5 5 64> 7 5 Al 84 A1 A il B 20 45k,
PN I B 41 A = >5 A/pl, T LA RTX 1000 mg) o B FZ AL AR i (A & A . LR . PR A ULET B
(urinary protein/creatinine ratio, UPCR) . I[fil#/l§/i A2 (phospholipase A2 receptor, PLA2R) Hui& . AN I B 40iEit%c. i
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Ry (58.17+16.73) %, Hp UM 11 6], RTX YT S50y (2 222.22+485.07) mg, RTXIAYT 5 Bl 7 I (6] 2y
(14.944.9) 1o RKBEVIRT, MEHEOKRTXIETFATRET S [ (36.5045.33) g/Lvs (27.61+8.59) g/L, P=0.009], Ifi
WUEF /K F-FasE (P>0.05), UPCR 35 F I [863.30 (203.20, 2291.75) mg/g vs 2 954.00 (1458.00, 7260.75) mg/g, P=
0.047], PLA2RHUIKEZE T [ (44.32433.71) RU/mL vs (168.40+88.40) RU/mL, P=0.015], 4 il B 4 it w3 T
B [ (37.89+12.43) AM/uLvs (246.40+239.98) A~/uL, P=0.009], I ilgG KRz (P>0.05), RTXAYTE, 8MlHE
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Clinical analysis of rituximab for adult refractory primary membranous nephropathy

FENG Linhong", WANG Yakun®, WU Qiangian, ZHU Yingchun, BAI Shoujun
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[Abstract] Objective:To evaluate clinical efficacy and safety of rituximab (RTX) in the patients with refractory primary
membranous nephropathy (PMN). Methods- A retrospective analysis was carried out on the patients with refractory PMN, who had
recurred or had not achieved clinical remission after more than 1 year of treatment with glucocorticoid and cyclosporine,
cyclophosphamide or tacrolimus, admitted to the Department of Nephrology, Qingpu Branch of Zhongshan Hospital, Fudan
University from July 2018 to April 2022. They received 2 doses of RTX. The single dose of RTX was 1 000 mg, and the interval
between the two doses was 2 weeks. After 6 months, the numbers of peripheral blood B cells of the patients were detected. If the
count of peripheral blood B cells were greater than 5 cell/uL, another 1 000 mg RTX would be added. The main indicators were
serum albumin, serum creatinine, urinary protein/creatinine ratio (UPCR), blood antibody against phospholipase A2 receptor
(PLA2R) antibody, peripheral blood B cell count, and serum total IgG level. The clinical efficacy and safety of the treatment
regimen were evaluated by observing the change of the main indicators of patients and adverse reactions. Results: A total of 18
patients were included, with an average age of (58.17+£16.73) years, including 11 males. The total dose of RTX was (2 222.22+
485.07) mg, and the follow-up time after RTX treatment was (14.9+4.9) months. At the last follow-up, the serum albumin level was
significantly higher than that before RTX treatment [(36.50+5.33) g/L vs (27.61£8.59) g/L, P=0.009]; the serum creatinine level was
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stable (P>0.05); the value of UPCR decreased significantly [863.30 (203.20, 2 291.75) mg/g vs 2 954.00 (1 458.00, 7 260.75) mg/g,
P=0.047]; the PLA2R antibody decreased significantly [(44.32+33.71) RU/mL vs (168.40+88.40) RU/mL, P=0.015]; the peripheral
blood B cell count decreased significantly [(37.89+12.43) cell/uL vs (246.40+£239.98) cell/uL, P=0.009]; the total blood IgG level
was stable (P>0.05). After RTX treatment, 8 patients achieved complete remission (44.4%), 7 patients achieved partial remission

(38.9%), and the overall effective rate was 83.3%; only 3 patients were unrelieved (16.7%). In terms of adverse reactions, 1 patient

had transfusion allergy reaction, and 1 patient had pulmonary infection. Conclusion-For the patients with refractory PMN who

have relapse or do not relieve after traditional immunosuppressive therapy, RTX treatment can effectively induce clinically complete

remission or partial remission with good safety.

[Key words] rituximab (RTX); glomerulonephritis; primary membranous nephropathy (PMN); immunosuppressant
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BAERY B/ NERY . R e AR I BR 40~60 %, 55
LHA LR 2: 1 PMN LR /INER 35 5 I K 18 1 154
JE R, RBEDICH W 1gG . #MA C3 W B 4i i &
BESUBURAETURR, L WA R ] W R .
B R SRS . bR RORCIR RO I . B
HIIADN , PMNJE— &5 R v 1 S e v 2 40 i
W, PRI A SRS L5 EREEHTR S ST LR
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BN A RE AT, HEEAIR P PMN H AR
2 SBK, 2020% 0 BFH ARG A R, WA
30%~40% ) L B G 5~10 4F 5 HF 8 2 &R 11 1
(end-stage renal disease, ESRD).

2T BE T 10 4F W PR 5T 10 BB, P22 AR
IRYT B9 PMN 2 (1) ESRD & A= % 5 3K 35%~40%, 1M}
F2 52 e AL RV G W B2 i % (glucocorticoid, GC)
J7 IR YT [ PMN H & 19 ESRD & 4 ol 8%~11%.
PMN H i 323697 )7 %80 GC Bk AR 45 5 Pk S e 3
il ), A Be AL R I PR BETE 2 (cyclophosphamide,
CTX) . 5 A Wi 2 B 1 5 A % (cyclosporin A,
CsA) FiMfh 75 H] (tacrolimus, TAC), {H &% sfL
G G M RNATY S AR, HAFE—E 259K
W, 2P R R A S B R A e, R TR
PEIHN A RV, S5 mLET T e, s
REEAL " g 7 ZBLPMN &R, BAIS
H5TH/NR EETRIELSVRIER, REEEGY
TE 5 /N IR R JBE T ARG 1B /N e g e B sz 40, A
Mol REE AR, FZE RS0 (rituximab, RTX)
SR N BUR &SP, BT CD20 B4t Ay n] A2 IX
Fab 5 A IgG1 HifffE 5 X Fe i BE il &1 il RTX
R —FiRE S A B 4H M 5T CD20 B 5 BE TR 958
RUAHIF, ATLOAES B T, W A B3Pk

(primary membranous
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A B I AR SR RTX B S A S 000 1Y A 4%
IBIT W), XV 2 A SRR A — ey, H
GaVE R4 RTXTE BRSO M2z, H
HIZEPMN., RIAEMEE % . RS TS ERE A AE . &
INEREFE RO AR SRy kT B B /N KA Ak RE A5 5 0
A R P ek A Bk B DE TS 4140 (Kidney
Disease: Improving Global Outcomes, KDIGO) #5874
(2021 i) 7% RTX AT TR Y PMN | /N 28
WL R E B R R A T BNk
NS Z g O BUESE RTX IR IT R % 4t
I AR, AT PMN & B E %, HH
T A5G T RTX AT MEIR PE PMN AR GG RBFSY
MIXH# A, BA MBS 7 & B RTX W e i6 v
PMN & AR HZ 2RI, Hh g, T
I, AR R T A SR R A% St G 5 A RGO % S X
A TE PMN B 1T 2 R RTX 193697 %, mad i
XU B I IG IR PR, A WT IR T T R RIOR &%
2k, O RTX IR 97 MR T PMN 48 41 57 2 1 il IR
WA
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1.1 WFZATR

TEHUAE HR 24 B b Ll B B T I A B I R
20184F 7 H—2022 4 4 HWUAMIEVE R A, A
P O AFR=18 % o ) 2B 2 36 K iE 52 0
5, Il 5 IS B A2 (phospholipase A2 receptor,
PLA2R) #itARPHME (EDELISA B4 {E>20 RU/mL) .
@ ZHI BT )7 %4 GC BE 4 CTX & CsA = TAC,
UH R A IR T S . @ & bR G ik
FNEIT VAELL EA R BB g2 i (R B 2 E
>30 g/L H JR & I LT b (urinary protein/creatinine
ratio, UPCR) #IAYTHI N REIEEE=50%], 508 H IR
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Bk (584 58l 5000 o 98 A I PR B IR 2R H
23.5g), WA I MAEF#IEL LTH=50%, FFHMER
PEPMN AR i 10, @ BETiz6 A . © W EEZ
RTXIBYT . HEBRARUE: @ i TREIRIE B . TE R A
L RIEEE R . ZRYEEEEE, DM L R
250 . 9 B MR AR A5 IR 2K 51 R A 4k R PR B e
@ BECIREH S48, B/ hekigid® [MDRD
(modification of diet in renal disease) fij b 2 = ]
<30 mL/(minx1.73 m*)

1.2 RTXH# %

ARWFIE I R 22 T RTX L 40 2 dh prfis
192 7] RTX 3497 7 %8 (RTX Lk F & 1 000 mg,
2HZBRE R 2 ), 64 A e BE & LB
oA, RP AR ANE I B 4 >S5 A~ /uL, L
BAIRTX 1000 mg.

1.3 Wb

W AR B B R E IS B I A B L I UL K
UPCRAE 788} AR BB B2 AL G e e i RIIR 7 e
B H . MLULEF . PLA2R Ui | Il B 1gG /K
-, ANEIL B AN, UPCR, 1EHRTXIGITHI
FAIKFE; WEBREEZRTXIA)EL, 3. 6 HA K&
AU E I A B AL MULEF . PLA2R PR L I
5 B 1gG K-, UPCR, 4N B4iMdit4e (3B
W) SEBEkl, WL I SR HZ RTXIRIT A
KRV o

R 18HIMEAME PMN B & G547 815 Bl R4FE L B
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1.4 JFRVERE

@D 58 4x 2% fi# . UPCR<300 mg/g H. Il A & H
230 g/L, LE RS . HRE. @ 5%
UPCR # RTX A 7 |l T B i i >50% H. 1 11 & 1 >
30g/L, THEIIREEA ., . @ REM: UPCRE
RTXIRYTHT T REIR EE<25% 553 UPCR F1X>3 500 mg/g,
HIFREARAIFIM A EH<30 g/Lo

1.5 Hil¥#iik

K SPSS 22.0 B AF AT 8 n e it o0 b, IEAS S
A 1 S BB xes TE A GROR, AR IEAS 00 1 B¢
BHM (0, 0,) B FKnR . & M5k U K Al
(B0 BRI, REEGIRNA YT IS Fhn LR
FHBCXT e K58, ] —F5 b5 224~ I ) 5 =2 1) e R
R 25001, P<0.05 £RER HAGH 48 .

2 R

2.1 R EVERE B G SEI R A6 T 0 I i I A

FEAE

L 18 FIMETRME PMN 38 AIEARAN ST, FIH4ER
o (58.17+16.73) %, HoBE114] (61.1%), &
AL A R 156 (83.3%), 324548 e ikl
FA YT GBI BE U E Y 19.0 (127, 57.7) A H .
GBI G YT R B N R ARGy RT B
F, UPCR ¥ FFt (P=0.031), W1,

Tab 1 Comparison of clinical characteristics of 18 patients with refractory PMN before and after immunosuppressant treatment

Indicator Before immunosuppressant treatment After immunosuppressant treatment P value
Albumin/(g-L™) 27.94+7.56 27.61£8.59 0.846
Serum creatinine/(umol-L™") 76.78+18.45 101.00+48.23 0.484
UPCR/(mg-g™") 2504.50 (1 653.85,4 414.72) 2 954.00 (1 458.00, 7 260.75) 0.031

2.2 BEfEIRIT R RS

18 A MR IRIT T B 2, VRt v5 B[R]
K, HERTFRURAE, Walh R & sk IR A5 I IR 2% i
(%£2). SHIBERESZ GCHE CsARIT, 4E K,
Fz2 18 GIMEAYE PMN BE B IGT £ RITSUEMN

| IS E i s 2 B2 GC A TACIRIT 5 1 IR 2%
fie, 1OIBFE R 108 FEZ GC G CTXIRYT
JEANGE SR 10 BB F 432 0k 2 Fh DL b 0y S e il 7va
J7, Hh 8IS, 2012 % .

Tab 2 Previous treatment processes and efficacy evaluation of 18 patients with refractory PMN

No. Age at diagnosis/year Gender Time of treatment/month
1 30 Male 12
2 61 Female 60

http://xuebao.shsmu.edu.cn

Previous treatment process

Use of RAAS antagonist Efficacy evaluation
GC+CTX+CsA Yes

GC+CsA+TAC Yes

Unrelieved

Unrelieved
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Continued Tab

No. Age at diagnosis/year ~ Gender Time of treatment/month ~ Previous treatment process ~ Use of RAAS antagonist  Efficacy evaluation
3 44 Male 72 GC+CTX+TAC No Unrelieved
4 74 Female 114 GC+CsA+TAC No Recurrence
5 76 Male 57 GC+CsA+TAC Yes Unrelieved
6 72 Male 12 GC+CTX Yes Unrelieved
7 78 Female 13 GC+CsA Yes Recurrence
8 63 Male 20 GC+CTX+CsA Yes Unrelieved
9 57 Male 18 GC+CsA+TAC No Unrelieved

10 57 Female 90 GC+CsA Yes Recurrence
11 65 Female 18 GC+CsA Yes Recurrence
12 79 Female 48 GC+CsA+TAC Yes Unrelieved
13 36 Male 17 GC+CTX+TAC Yes Recurrence
14 70 Male 28 GC+TAC Yes Unrelieved
15 21 Female 36 GC+CsA No Recurrence
16 54 Male 12 GC+CsA No Unrelieved
17 60 Male 14 GC+CTX+CsA Yes Unrelieved
18 50 Male 12 GC+TAC No Recurrence

Note: RAAS—renin-angiotensin-aldosterone system.

2.3 RTX 257 5 K2 000 mg), 648 FHFERE YT L FE P A A B A
18 1] B 3% RTX MIAYTF FI M N (2222.22+ MEEEHIREAKEARB R &M, Hoain T 175
485.07) mg; HrP 12 R EEZ2FRTXIGEIY (M RTX, RTXEfEHN3000mg (£3).

R3 ISHIMERME PMN BEEZ RTX BT R KT EITMN
Tab 3 RTX treatment and efficacy evaluation of 18 patients with refractory PMN

Efficacy evaluation after RTX No. Follow-up time after RTX/ Time to' achie've complete/ RTX total dose/mg
month partial relief/month
1 12 10 2 000
2 14 12 2 000
5 14 14 2 000
7 18 17 2 000
Complete relief Q » " 3000
9 11 10 2 000
12 28 24 3000
18 7 7 2 000
3 12 12 2 000
4 12 12 2 000
10 14 13 2 000
Partial relief 11 24 24 3000
14 15 13 2 000
16 13 12 3000
17 12 12 2 000
6 20 = 3000
Unrelieved 13 12 - 2 000
15 17 = 3000
2.4 RTXGRIT I fi b AL By ¥ Bt Ho fEHZ RTXIRITIR M6 A, [ A

B2 RTXTRIT RIS TE bR AR fE WL 4. 1844 RTXIGITRIAPT EF, UPCRA FF I, (BXIESt
BFEZ RTXIGIT I iEBED IR N (14.9+4.9) 4> 2FESL MARWRBEYIR, B A &K LT
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(P<0.05) , UPCR I % N FE (P<0.05) . & & %%
RTXJAITIE 1. 3. 64 H BAR UK Bl A% i UL 7K S
BRTXVAIT AT T WA M, BE R RTXIRITS
HPLA2R HUARAKFAESS 10 3.0 64 KORIK Bl 15 I}
BORTTRTI B E TR (4 P<0.05), I BETEEZ

F4 18GIHEAEPMN BEEZ RTXIEITRIEIRRTWL

5 20 T MY P B Ve W i s b | 305

RTXEYT 14~ H JG 4MNE I B 40 i 5236 7 i 3 T %
(P<0.05), fH6HIBHLES 6 H & A B 4 il f 4
BN 1R RTX 5 Fr A7 JR o AR R BE T A1 1 B 248 A
TR RN 3 TR (P<0.05) . HA I A 1gG
KRR35 RTX A7 A G JE I 8281k

Tab 4 Changes of indicators before and after RTX treatment in 18 patients with refractory PMN

1 month
after RTX

Indicator Before RTX
Albumin/(g-L™) 27.61+8.59
Serum creatinine/(umol-L™") 101.00+48.23

o 2 954.00 (1 458.00,
UPCR/(mg-g™)

7260.75)
PLA2R antibody/(RU-mL™") 168.40+88.40
Peripheral blood B cell count/(cell- uL™") 246.40+239.98
Level of total IgG/(g-L™") 6.40+1.36

27.70+7.12
93.63+25.44

1 780.55(989.00,
3457.98)

79.00+90.22%

3.78+0.98

3 months 6 months Last follow-up

after RTX after RTX after RTX
28.00+8.34 28.50+7.61 36.50+5.33"
87.03+21.09 85.334+27.24 89.39+42.08

1780.00 (1 032.00, 1 360.00 (870.32, 863.30 (203.20,

3357.87) 4395.00) 2291.75)?
70.85+38.037 61.98+45.01% 4432433719
7.10£12.157 - 69.09+52.70% 37.89+12.43Y
4.06+0.54 5.56+0.65 6.16+1.40

Note: "P=0.009, *P=0.047, ®P=0.037, “P=0.030, ®P=0.029, “P=0.015, “P=0.005, ®P=0.018, compared with the indicators before RTX.

BB RTXTTROTAG 25 S PR WL 3. 18 il
A ME PMN BB FEHEZ RTXGAIT G, A 156185 5E 4
R, SRAROR N 83.3%; 8 (44.4%) i
TR F o g, Ok B 58 4 i 0 S R N
(13.5+5.2) A, Hrb 2 il 7R8I RTX J5 8 258
LG TH (38.9%) KFEHRA M, KB
-]y (14.044.4) A, Horp 2 i 38
JINRTX A2 T4 2f; 3UIEH (16.7%) %
RTXIRIT TG ANGEfH, Hoh 2380 T RTX,

25 ARG

18 5] s 257 Bt g 1 1] O 7™ B Rk g | M R 45 R
BRI & A o 149 S5 A e B T RTX S HR A
RSN, KA T s FEOR A 5 mg e F RS A
10 mg J7 B 43 5 1 0 B 8 1232 RTXUAYT 2 Al R &
AR BRI, PURYSIRYT R A R
Z RTX G R YRR B o

3 idie

TERE 11040, PMN (387 £ 2 I8 2012 4F
KDIGO % i (i /INER B A I RS e v 1, XA K
R R BB e B A B R fE PMIN R GC
X A ot A6 70 B GC Bk A 465 0T 1 it 00 1) 50 S5 0697
2o BYA A Y o B B URMELAE R, 16T AL
WA, IFBW % ESRD, IT4F KR % PLA2R 31T
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AT 1AL /NS W B 7A 3 (thrombospondin type
1 domain containing 7A, THSD7A) HUIRSEHIE H &
ORI % B, PMN B IE S S —Fh AT X B /N Bk A2 41 i
BEHLR Sy, A BPUEAN T AMES SR E RS
Pl B e 22, HBANS S T Bk LR T 4
FEG WL, S A e B/ IR T A
BB/ NER IR B R A2, B T R EEAKR. W
I, BAHALAE PMN ) kA KR 2] T EHZ/EH
fH CsA. TAC {558 e il 5 2 AR F T 40,
AT T AN e s, (AX BANIETCHIFE A . 3 TaX
— G, BT B A M R R AR T A B N O
RTX J&e—Fh 5 S P i B 40 M A9 HT CD20 258 B Hi A
(g B A, T LA S BANMIA T R4Sk [ Y
SN KA I F ST 1O SIE S RTX X PMN (93697 A
e, AHJE RTX FEMETGR TE PMN IR I B AFF 58 18 44 B3k
Z, IRZH AL . A5 " GRS 45 RTX ) %
(RTX #% AR 13K, BRI AR A% 375 mg/m’
IR IR T, S AU L AFAR) IR XENAE
PMN J7 R K4 HLE vk A, IR — S R4l 1
RTX Xf X i P PMN fR & A #1202 3 4 i
g8 R B, 4 RTX 7 &5 2 7 RTX i R AMI
450 )5 G0t B AN M FER A AL, {H 2 Fh oy RAEREAR AR
FIPR 5 T G B 22 55 1 55— I PR 5% > o,
2FIRTX )7 RAEREMLE IR . 5T BANMFES . FEAT
PLA2R H0 1A N2 15 5903 16 22 fife 45 Jr 10 W3 b A 4 500 7
%, H2FARR T BRI IS EER.
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LAHIRBEMRNE . REWFERE, A28k
HRH T 2HIRTX 5. ARSI 82 T &
IBIT 18 BIMETAME PMN AR G IR A6, JEXTHRYTY
(R AR B 2 SRR T ST 2

AW R B, 18 HIXER M PMN BE 2T
RTX AT ARG R K 83.3%, HPog RN
44.4%, IR RTXIBITMEVAPE PMNRCR R 47, 5Bk
AERRTE B A, AHBERRRE R 1B
152 RTX A Y7 J5 40 & 1 B 40 i 50 0] R, i
PLA2R HL iR B i BEAIR, I35 & 1gG /K FAaE , £
RTX 7% Bk B 40 AR R 4P, mT LA AR IR AR &
PLA2R HL iR,

HARABEFERY 18 FIXEIR E PMN 35 7E RTX AT
Je 6 H P I A AR EHRCHT B FE, PRAR ERCHT MR,
H5IRITRIM 2 G 2E 2 X, IR FROCR K
Iy A ; Hb 15PIBRE 72440 A (£
BAE 124 H 22 47) BR8] T4 sl oE & 28 1 . BEAE
— IR RFEAR BRI ZE P /R PMN B 16 4% RTX
BIT R W T B At o 7.0 H o RL R B e A X
THEIATE PMN B, RTX AN, FHERK M
] 4 R filf A0 3 TR B 4 B8 R B A . ARFSE Y 18 451
MEIAPE PMN B # PLA2R HUIRTE B 09 B % TR T
UPCR, BT 30H 0k o8 S 2 bnifl, x4
75 PLA2R TR FE Al #i PMIN BB 25 AR 7R, H
PURITH AL R F IR E A8k, esie 5SMH 2
T A N O e (U ES T

BEA:AIF 7T B0 Je B 5 3T RTX AT O 32 1
BT, AT GC B A G 1 il 50 i A ety T 58
Wiy, RTX W EER R RV NERR N . R &M
PER AU RE . AR ARER AR (M . RS R
FER I RTX A, o7 I s PR i . e sk
KA, I B — e 0 PE A RFE, W
O IRE . AT AR BRI A O AR YL
A 1B BE IR R URONE 1R B
B AR T RHE DU SRR IR YT R, G
JEEAN RS, BEUTIARECE MR, LS
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GE e MR L RTX B 0, vk AT

AWFFE Y 3 41 58 H2 2 RTXIARYT Ja AR ARA I R R
ISR, IRITRCR KA. AT, nTREE
RTXHEHUA 56 BEAMSE Y 455 R, RTXAERHLAY
PLHI T RES RTX AW R EEAG . b 259k (anti-
drug antibody, ADA) T Fl, BBk BT AF
TENS P SO T 3 45 S I R A 5, BRI BT CD20
BT REPTAR I B R BT (ofatumumab) . JE 41 T
FEF . 2K PO 1) 550 45 n] RE R TR YT RTX 1 25 1)
PMN i35 8 7 o

2 W N T S S T DL B e 2SO 5 A
HRNEIT G RSN . R SRR RAE R METR 1
PMN &, (I RTXIGIT ATA RGOS R E ARG RS
SREGRA G, IR R, (AARRFSE y—I
HuC R B ERESE, E /D, BRI RIAE T
FRTFEIF KA . AriEtE . 2R .
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