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[Abstract] Objective To explore the effects of rituximab (PTX) combined with glucocorticoid (GC) and cyclophos—
phamide (CTX) on the negative conversion rate of anti-phospholipase A2 receptor antibody (PLA2Rab) and the level of serum
complement factor B (CFB) in patients with membranous nephropathy (MN). Methods From January 2023 to January 2025,
128 MN patients treated in the Department of Nephrology, Qingpu Branch of Zhongshan Hospital, Fudan University were di—
vided into a regular group (64 cases, treated with PTX) and a combined group (64 cases, treated with PTX combined with GC
and CTX). After 6 months of therapy, clinical efficacy, renal function indicators, inflammatory factors, T lymphocyte subsets,
serum factors, and adverse drug reactions were evaluated. Results  After therapy, the levels of 24hUTP, BUN, Scr, CXCL13,
IL-6, and hs-CRP in the combined group were significantly lower than those in the regular group, and the level of ALB was
significantly higher ¢/P =4.633/<0.001, 3.339/0.001, 4.168/<0.001, 5.160/<0.001, 5.900/<0.001, 5.006/<0.001, 3.800/<0.001).
The levels of CD8™, CD19", and CD20" in the combined group were significantly lower than those in the regular group, while
the levels of CD3", CD4", and CD4"/CDS8" were significantly higher ¢/P =6.109/<0.001, 5.572/<0.001, 3.909/<0.001, 3.721/<
0.001, 4.595/<0.001, 3.304/0.001). PLA2Rab and CFB levels decreased in both groups, and the levels in the combined group
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were significantly lower than those in the regular group ¢P =3.149/0.002, 4.657/<0.001). The PLA2Rab negative conversion
rate in the combined group (36 cases, 56.25% ) was higher than that in the regular group (22 cases, 34.38%) (°/P =4.571/
0.033). There was no significant difference in the incidence of adverse reactions between the two groups 7 cases (10.94%)
vs. 8 cases (12.50% ),X’/P =0.076/0.783 . The total effective rate in the combined group (60 cases, 93.75% ) was higher than
that in the regular group (51 cases, 76.69% ) (X°/P =5.494/0.019). Conclusion The combination therapy of PTX, GC, and
CTX for MN patients can effectively improve renal function, reduce the level of inflammatory response, increase the negative
conversion rate of PLA2Rab, decrease the level of CFB, and has good safety.
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( membranous nephropathy MN) 1 MN
. Tab.1 Comparison of clinical data of MN patients between regular
10 group and combined group
? . MN
(n=64) (n=eay X7 F
(%) 36( 56.25) 34(53.13) 0.126  0.723
28(43.75)  30(46.87)
A2 ( phospholipase A2 receptor PLA2R) (w25 ) 42.32+5.14  42.61%537 0312 0.755
MN 34 BMI( x+s kg/m?) 24.21+3.24 24.34+3.28 0.226  0.822
° (%) 48( 75.00) 50( 78.13) 0.174  0.676
B ( complement factor B CFB) (%) 50(78.13)  53(82.81)  0.447  0.504
(%) 27(42.19)  30(46.88)  0.285 0.594
5 MN 38(59.38) 40( 62.50) 0.131 0.717
° o (%) 25(43.75) 26( 40.63) 0.033  0.857
( glucocorticoid GC) 34(53.13)  37(57.81)  0.285 0.59
( cyclophosphamide CTX) : GC (x+s ) 7.25+1.95 7.38+2.02 0370 0.712
CTX DNA 24( 37.50) 22(34.38) 0.140  0.932
o (% 26(40.63)  27(42.19)
> ° 14(21.88)  15(23.44)
(%) I 37(57.81)  35(54.69)  0.127 0.722
L ( rituximab RTX) Il 27(142.19) 29( 45.31)
PLA2R MN
oo RTX  GC+CTX @ g6) )
MN A2 (anti- , @ GC
phospholipase A2 receptor antibody PLA2Rab) °
CFB o 1.3 .
1 o (1) 1 GC CTX (
1.1 2023 1 —2025 1 ) 1 mg/kg ( >60
MN 0.8 mg/kg) 1 8
128 (64 GC ; CTX(
CTX ) (64 PTX GC. CTX ) 500 mg/m’*( GFR 30~49 ml/min ) 750 mg/ m’
). 2 (GFR=50 ml/min ) 1 6
( P>0.05) 1. o (2) : GC.CTX N N
( 2022-49) / ; 3 PTX 375 mg/m’ 1
o 2 PTX 1.0 ¢ 1 .2
1.2 (1) @D 6 o
MN; @ 18~80 ; @24 h 1.4
(24 hUTP) =3.5 g/24 h; @ o (2) 5 ml 24 h 5 ml

@D N MN; -20%C
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1.4.1 UTP
( 2.1 2 6
UP7759) ; Alb 93.75% 79.69%
( : BA1554) ; (x*/P=5.494/0.019) 2,
( BUN) . ( SCr)
( 2 MN (%)
BA3143) .Elabscience ( EBCK188-M) , Tab.2 Comparison of clinical efficacy of MN patients between reg—
1.4.2 : ular group and combined group
CXC 13( CXCL13) ELISA (%)
64  22(3438) 29(45.31)  13(20.31) 79.69
-6( IL-6) . C ('hsCRP) 64 34(53.13)  26(40.62) 4(6.25) 93.75
( Unx? U=2.582 X*>=5.494
SEKH-0072.SEKH-0013.SEKH-0138) . P 0.010 0.019
1.4.3 :
T 22 2 2
CD3".CD4".CD8" B CD19", 24 hUTP.Alb.BUN.SCr
CD20" CD4*/CD8", ( P>0.05) ; 6 2 24 hUTP.BUN, SCr
1.4.4 PLA2Rab.CFB ELISA Alb /
PLA2Rab. CFB <20 RU/ml PLA2Rab ( P<0.01) 3.
PLA2Rab =( PLA2Rab / 23 2 2
) x100% o CXCL13.1L-6. hs-CRP
( : FTP34309R.FT-Y10633P) , (P>0.05); 6 2 CXCL13.1IL-6.
1.4.5 : N hs-CRP ( P<0.01)
N o 4,
1.5 (1)
24 hUTP<0.3 g/24 h Alb>35 g/L; ( 2) : 4 MN
24 hUTP<3.5 g/24 h Alb 30~35 g/L; ( 3) 124 ()
hUTP Alb . =( + Tab.4 Comlparison of incfl'lamm}z)i'tor)cf1 factors of MN patients between
)/ «100% . regular group and combined group
CXCL13( ng/L)  IL-6( ng/L) hs-CRP( mg/L)
1.6 SPSS 26.0 88.42+12.82 32.25+5.36 15.32+2.77
o (%) (n=64) 37.21+5.96 12.35+2.84 7.22+1.87
Xz Mann—Whitney U 88.89+12.95 32.37+5.41 15.47+2.85
~ (n=64) 32.15+£5.10 9.65+2.31 5.63£1.72
; xS 2 t/P 28.978/<0.001 26.245/<0.001 19.389/<0.001
t . P<0.05 t/P 32.614/<0.001 30.898/<0.001 23.648/<0.001
. t/P 5.160/<0.001  5.900/<0.001  5.006/<0.001
3 MN (xs)
Tab.3 Comparison of renal function indexes of MN patients between regular group and combined group
24 hUTP( g/24 h) Alb( g/L) BUN( mmol /L) SCr( pmol /L)
6.02+1.69 22.52+3.74 12.58+2.27 111.25+15.04
(n=64) 1.52+£0.47 35.25+5.18 7.25£1.92 99.52+13.87
6.10£1.74 22.41+3.65 12.64+2.31 111.87+15.15
(n=64) 1.17+£0.38 38.94+5.79 6.16+1.77 89.64+12.93
t/P 20.523/<0.001 15.940/<0.001 14.342/<0.001 4.587/<0.001
t/P 22.145/<0.001 19.321/<0.001 17.813/<0.001 8.929/<0.001

t/P 4.633/<0.001

3.800/<0.001 3.339/0.001 4.168/<0.001
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24 2 T 2 7 MN PLA2Rab.CFB
CD3".CD4".CD8".CD4"/CD8" (xs)
(P>0.05) 6 ) CcD3* Tab.7 Comparison of serum PLA2Rab.CFB of MN patients be—
CD4" .CD4"* /CD8" CD8" tween regular group and combined group
PLA2Rab( RU/ml CFB( g/L
/ ( P<0.01) 5. ab( RU/ml) (e/L)
118.25+17.85 3.62+1.08
25 2 B 2 (n=64) 53.21:8.45 2.740.85
CD19". CD20" (P> 119.07£17.96 3.65+1.12
0 05) . 6 2 CD19*.CD20" (n=64) 48.64+7.96 2.11+£0.67
R ) 1/P 26.347/<0.001 5.122/<0.001
(P<0.01) 6. /P 28.681/<0.001 9.440/<0.001
t/P 3.149/0.002 4.657/<0.001
6 MN B
(xes %) 8 MN  PLA2Rab
Tab.6  Comparison of B lymphocyte subsets of MN patients (%
between regular group and combined group Tab.8 Comparison of PLA2Rab negative conversion rate of MN
CD19* CD20* patients between regular group and combined group
17.54+3.50 27.25+4.45
(n=64) 15.21+3.08 24.49+3.87 (%)
o i;;:j;éi Z';Zi:': 64 41(64.06)  23(35.94) 34.38
= + +
(n=64) SO ek 64 45(70.31) 19( 29.69) 56.25
t/P 3.998/<0.001 3.744/<0.001 >
/P 9.573/<0.001 7.574/<0.001 X 0367 ol
! DS ' ‘ P 0.451 0.033
t/P 5.572/<0.001 3.909/<0.001
9 MN (%)
26 2 PLA2Rab. CFB . . .
Tab.9 Comparison of adverse drug reactions of MN patients be—
2 PLA2Rab.CFB .
tween regular group and combined group
( P>0.05) ; 6 2 PLA2Rab.CFB %
( P<0.01) 7o 64  2(3.13) 4(6.25) 1( 1.56) 10.94
2.7 2 PLA2Rab 2 64 1( 1.56) 5(7.81) 2(3.13) 12.50
PLA2Rab
( P>0.05) ; 6 PLA2Rab 3
( P<0.05) 8. MN
2.8 2 N
10.94%( 7/64) . " MN
12.50%( 8/64) 2 GC+CTX
(x*/P=0.076/0.783) 9. . GC N
5 MN T (xs)
Tab.5 Comparison of T lymphocyte subsets of MN patients between regular group and combined group
CD3*( %) CD4*( %) CD8*( %) CD4* /CD8*
48.52+7.38 25.07+4.20 33.25+5.02 0.71+0.21
(n=64) 54.28+8.71 35.21+5.37 27.21+4.68 1.15+£0.34
48.27+7.24 25.31+4.28 33.41+5.10 0.69+0.20
(n=64) 60.47+10.06 40.07+6.54 22.31+4.39 1.37+£0.41
t/P 4.036/<0.001 11.899/<0.001 7.041/<0.001 8.808/<0.001
t/P 7.875/<0.001 15.107/<0.001 13.196/<0.001 11.925/<0.001
t/P 3.721/<0.001 4.595/<0.001 6.109/<0.001 3.304/0.001
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