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Clinical efficacy of rituximab combined with plasma exchange in
the treatment of refractory lupus nephritis complicated with
thrombotic microangiopathy*

Zhao Tian-tian, Zhao Li-na
(Department of Nephrology, Daxing Hospital, Xi'an, Shanxi 710016, China)

Abstract: Objective To investigate the clinical efficacy of rituximab combined with plasma exchange
(PEX) in the treatment of refractory lupus nephritis (LN) complicated with thrombotic microangiopathy (TMA).
Methods A total of 86 patients with refractory LN and TMA admitted to Daxing Hospital from January 2022 to
June 2024 were selected and divided into two groups using the random number table method. The control group
received conventional therapy combined with PEX (n = 43), and the observation group additionally received the
rituximab (n = 43). Clinical efficacy, disease activity indicators, renal function markers, inflammatory and
immunological indicators, and adverse events were compared between the two groups. Results The overall effective
rate was higher in the observation group than in the control group (P < 0.05). The changes from pre- to post-
treatment in SLEDAI scores, anti-double-stranded DNA antibody positivity, 24-hour urine protein, serum creatinine,
blood urea nitrogen, urinary red blood cell count, interleukin-6, C-reactive protein, tumor necrosis factor- o.
immunoglobulin G, immunoglobulin A, and immunoglobulin M were all greater in the observation group than in the

control group (P < 0.05). There was no significant difference in the overall incidence of adverse reactions between
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the two groups (P > 0.05). Conclusion Rituximab combined with PEX significantly improves renal function,

mitigates microvascular lesions, reduces inflammatory responses, and demonstrates a favorable safety profile in

patients with refractory LN and TMA, supporting its clinical application.
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VEH 2022 4F 1 H —2024 4F 6 H 75 48 K 24 FE B
WG BMETR T R G BRI R A I TMA B
86 191l o >k FH Bl AIL &l 7 2 vk A 10 I 1y 91 O3l WL 4%
ZHRNXT HRAH 4% 43 9, ol ST e U 58 R A
Iy HE T R T B E B L VRS E R AL B
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1.1

F1 WHEBEMEBER (n=43)
2151 /) SEWRI(H , x£s)  FREE(AE, x+5) AMAC3/(gL, x+s) AMACA/(g/L, x+s) IM/IMGTEU( x 10°/L, x + 5)
Mg 7/36 32.18 + 5.16 5.36 = 1.27 0.52 £0.12 0.08 +0.03 85.6+12.3
X B2 8/35 31.83 + 4.97 549 + 131 0.51+£0.11 0.07 £ 0.02 849+ 11.8
X2/ i 0.081 0.320 0.467 0.415 0.382 0.285
PiH 0.776 0.750 0.641 0.680 0.703 0.776
1.2 WANESHERIRAE 122 #Hedeg OFFFHAE SRR OF

121 @tk OFF A SLE i2Ir i, @4
BTGk miZ R E R (I~ VR U @FIH
TMA, 2 Wi b5 #E A 1 /AR 1T 5 <100 x 1071, FL R
JUt W = T OE R B 2 4% L AR IR R £ A A L
B >1% BB 16 K TE S5 f I A8 I R T Y s @ bR o
G I IE I [ SR HS 205 mg/ (kg-d) B4 3Rk
Mk e 2% 8 B TR iR VR )7 123 N A e, B E R T RE<
50% B, 1ML75 WLEF (serum creatinine, SCr) _E J+>30%
O R TR e © 837 30k W N %8 JTg
Eh=S i

TE 175 3 PR R OB AR IR 5 AT iR s LY Lok
WX ZH it ; @M EOREAS; ©31
A WZ 5 HAbIE R

1.2 FHik

1310 bzl CREUCHE UG YT A I3 B T
A BB Z IR, AU . A A Y
Ko BRI SR, TR A R A v 5 A R
IR 1.0 mg/IR, 2 /d, 1RIT4~8 i), R
it FBF I IR B g M Tt A7 MR B R i, AT &
0.5 mg/IK , 2 YK /d o P 21 £ 35 1) Al v 5 ) 55 o 8 A
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IR TS 7 A 7R R ECSOW — 2% 1ML 3% 43 5 4% Al EC20W
TR Sy B A A R BRI 20 50 P e AL
fis 548 S RAMIGER . AL 120 ~ 150 mL/min /Y
Ui AU 2 ECSOW HEAT R0 B, 4 B 0 1 i 3% 7
A 30 ~ 40 mL/min F i S 3 05 53 25 28 61T 9%
PR, WAL Y I 3R A AR AR . BUBE R
K R 43 R BE G MR IR, 2 45 1% 0 B 1l (1)
TEAR AL LA LA b o RO IR 48 oy J8 7 1
HEM L0~ 155, [RIB#MFE 20 g WL 5% ~ 25%
(9L A 2 A B e R PR K L I3 B R yT A
JRHEAT 3K, HERYT 2.

132 A4 LEX BRALIRYT 7 AR A
BB VAT o R Z B PTG 7 4 375 me/m’,
T 5% WA MRS, &P Dk REmE, w
YR T R 2 A S0 mg/h o b T B R R
25 245 H1 30 min {7 KAE 1 L ZE KA 5 mg. #7 R Z
RAF, EEfl iR AAE; A ™ E A R
(hn gk e sl SR ), U 5 o 24 0 R 7 o
200 mg/m*, FEZLIRIT 6 H .

1.4 ISR

141 BRI A REMLBERIE TG
Bl $8 # (systemic lupus erythematosus disease activity

index, SLEDAIL) TF/4r< 4 4% H TMA 4845 58 £ 1K & 1F

W, 24hREAERE<03 g, B E, Mk
C3. CA4IE% s H%%: SLEDAIPES: 5 ~ 94 H TMA

FEPRE S, 24 h IR FFE=50% (H>03 ¢, &
yfie ek, AMASCHTIAIK IR ToRL
Kk bR bR fE SO R, B SR = (AL
B D) LRI x 100% .

142 RIAEFHEEAF  RITITAARIT JE YR A
SLEDAL ¥ 43 . $it AU4E DNA i A4 BH 1 % L 85 W 21
BH BIPAR I S . DSLEDAIL P43 045 24 1 fin4X
ebn, WEMERGEAER . XTR . EAKRSE,
TR IR 4 ™ T AR A 1~ 843, MM 0~ 10543,
P AU R [ T R A0 A8 3 I DR 2R B R S I = 4 I
A7 ) N @ HT W 4E DNA - (anti-double—stranded
DNA, anti-dsDNA )t {4 PH 4 25238 5o # kR i, R
JH I G 25 W B 36 (enzyme—linked immunosorbent
assay, ELISA) K Ifil 7% $C dsDNA Hi i ¥ &, 45

NI

143 FESAGIEAR  IRITRTRAIT E R 24 h
JREHEE & . SCr, IMLJRZE %A (blood urea nitrogen,
BUN) . JREZLYH M E0PAG 8 3 B 15 O . o8
BWERFE 24 h R, IRAJG =50 mLFEA, 7E
4 CIIE N IRAE I S ik, RAH AR H LA Al 4
B A B (1S . 7600) i 5E 24 h R A
PR AR AR I IR0 & 1 7 I8 56 B A= W R4 A A
BT o SRAEBEFIKIL3 mL, 3000 v/min &>
10 min, 43 &5 0% f5, (0 B v 7 56 R % G0
Cobas 8000 4= 1 21 4= £k 43 BT A I I SCr. BUN.
RAEBHIREFEIR 10 mL, 1500 r/min F.0>5 min,
HUCUTTE W AE H A BRI B 24 W) CX23 2 1 il s 1)
A E T W5 OISR ), #EAT IR £0 40 e it
o T ERAE A e IR AL 0 = BORPUAT o

144  KgEFRAR  IRIT AT S R A R E WK
1.3 mL, 3 000 r/min &> 10 min 2> B IfiL 7%, -80 °C
18 7 £ I, % A ELISA & W (1 40 g A % -6
(Interleukin-6, 1L-6) . C- & W & H (C-reactive
protein, CRP) . A 983 IR B8 [N F - a (tumor necrosis
factor—a, TNF—a ) 7K o SR AL #H K UL 2 mL, 2 500 r/min
B0 5 min, EILE, 2~8 CHRAFE, RAGIEL
PEAT I CRP /K- o A A 4% br E HR A FL R A
17, B G0 A 55 E R&D Systems 23 A o

145 REFIRAR  IRITHIRNAIT G R R B
kil 3 mL, 3 000 r/min 5.0 10 min, #5355 5 /100
THFEARTE2 ~ 8 CHM N RAE, HHEEETTFA
A] BN ProSPEc 4> [ 2l 47 i 25 [ 73 A A0 & 46 I 1
HREREAG (immunoglobulin G, IgG) | A 5 BR
£ H A (immunoglobulin A, TgA) | EREHAM
(immunoglobulin M, IgM) 7K°F- o Fir A7 $5 4 BRI IR
S FE AR R BT .

146  FRRRM  GiFW4 R E ok g i b |
R Y N 7B 1= WS I N = P A X [ RO

1.5 #FitEHE

A 23 B R JH SPSS 27.0 Ge it # ik . iR
DAEL = b2 (xxs) T, WRHKR; i
BORBHA R LL B0 (%) Fon, W XK.
P<0.05 825G Lo
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2.1 WAIGKRTRE
WA 5 XA DA BRI, xR,
ERAGIFE XL (x’=4497, P=0.034), WEH
MARCER TR, k2,
F2 WAIGKTHILE [n=43, #1(%)]

G it2Em L (P<0.05); WEE4 497 5 SLEDAI
PEAAE XA o XF B4 5 W8 4l iq J7 Al
SLEDAIPE M 2EH LA, & KK, 2R A%+
B X (P<0.05); WEAIEITHT G SLEDAL T4 1Y
ZHRTX A, W3

WL E2 4 5 6 BE 2 £ 3 3R 97 10 B0 SURE DNA $i 4
FHPEIL RS, xRk, 2R ERit=Ea X (P>
0.05) . WEELZH 5 XF B BB 3R 97 J5 PO SUEE DNA $1

Mg 24(55.81)  14(32.56)  5(11.63)  38(88.37) KRR, 2 KER, Z2R6G%i1T%E X
X 18(41.86)  12(27.91)  13(30.23)  30(69.77) (P <0.05); MELL P AUEE DNA P A BHE AR T %)

2.2 MARTIREREEERNEZL

X BE A1 5 AR 43R Y7 AT SLEDAT PF 4 He e, 48
LR, ZR TGRS (P>0.05), XHRAS
WMEE IR IT G SLEDAL P i, i i, 25

®3 WARTHIEERRENEEIRIER

WA, X RE AL 5 LS 416 7 T P AUEE DNA Pt ik
PHME R 22 LR, XKk, 2R A%i¥%E
X (P<0.05); WELLIGYT 1 G B AU DNA HTiK H
PERMZME R TR A, W3,

(n=43)

W 1242+ 1.31 4.68 +0.81 7.74 £1.03 28(65.12) 6(13.95) 22(51.16)
payiise) 12.39 £ 1.27 8.57 = 1.03 3.82+0.91 27(62.79) 16(37.21) 11(25.58)
t/ X {8 0.114 19.547 12.042 0.050 6.108 4.128
PE 0.909 0.000 0.000 0.822 0.013 0.033

2.3 MARTIEERRGIERNEL

X HEZH 5 L AR YT AT 24 h JREE /2 i . SCr.
BUN FIJRZLAM MO LbA:, &, 2RISR
T2 L (P>0.05) . XA 5 MEHIGRIT )G 24 h
JRE I E R . SCr. BUN MIRZLANMEITH B, &
RS, ERWASRITFEE L (P<0.05); WEH

x4 WERTHIEBIRERILR

BTG 24 h IRE A E R . SCr. BUN MR LT 40 i it
BT XA . X REZ 5 M 4LIR YT AT 24 h IR
R SCr, BUN FBR 2T 40 M 1450 22 He g
Z s, ZRWHESIT¥EL (P<0.05); W
HIRITHTIG 24 h IR E & . SCr. BUN FIPRZLAH
MBI ZE KX . WLk 4.

(n=43,1_cts)

WEZA 4.82+0.97 2.05+0.32 2.77+£0.84 186.53 +32.47 118.72 £ 12.26 67.81 £22.82
payiise| 4.79 +0.81 3.11+0.58 1.68 £0.72 184.97 £ 31.85 14236 £ 21.63 42.61 £ 18.41
tfH 0.155 10.182 6.532 0.235 6.040 5.678
P{A 0.877 0.000 0.000 0.815 0.000 0.000

WA 15.37 £2.85 4.02+1.43 11.35+2.15 25.62+3.73 535+1.26 20.27 +2.84
X IRZH 15.42£291 9.87+2.15 5.55+2.29 24.93 +3.59 9.74 +1.52 15.19+2.78
tH 0.086 14.636 13.128 0.905 15.556 8.944
P{E 0.932 0.000 0.000 0.367 0.000 0.000
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2.4 WARBFTREREERNZWL HIGIT G 1L-6. CRP FIl TNF-o ¥ T X BE4L . %)

X HR 2 5 WS AL IE YT BT IL-6. CRP A TNF-« MR 5 WA IR YT AT )G 1L-6. CRP Ml TNF-o F 22
L, Zokk, ZRYELEH¥EY (P>005), HILE, 28K, ZRYAEIT¥»EL (P<
X R 2H 5 MBS 4R 7 5 1L-6 . CRP Fl TNF-o FLAS 0.05); WEHIGIT R G IL-6. CRP Ml TNF-« fY 22
Gk, BRYWHGIFEL (P<005); Mg (EHRTXIRA., ks,

&5 WHERITAIERAEREIRILE (n=43,xxs)

IL-6/(ng/L) CRP/(mg/L) TNF-o/(ng/L.)
bepagilll bepid= FAH bevig: i} bepid= FH TR ey ZE
MEZELH 106.82 £16.17 6243 £8.52 4439 +10.51 71.57 = 12.61 22.34+7.08 49.23 £9.22 1 151.26 + 264.95 677.65 + 141.79 473.61 + 180.64

Hibill

XTREZE 107.13 +17.42 83.97 £ 11.06 23.16 + 11.34 70.21 + 13.03 42.68 +9.57 27.53 +8.84 1 147.52 + 258.17 812.43 +230.21 335.09 + 175.15

tH 0.091 9.335 9.502 0.537 11.034 10.876 0.075 3.240 3.152

PiE 0.928 0.000 0.000 0.592 0.000 0.000 0.940 0.002 0.002

25 WHEBTIERRFIERNTWE J& 1gG . TgA Fl IgM S T X BELH . X BR 20 5 W82 4
Xf HR 20 5 MR G TT T 1gG . TgA FlIgM LS,  TRYTHIIG IgG . IgA Al IgM 1 2B LLEL, &t K,

Z Kk, ZRYEGIHFENX (P>005), sl ERHAGITFEXL (P<0.05); WHEHARITHG
HEMEHIAIT G 1eG. TgA FIeM HLEE, 2k TG, IgA FlIgM 22 (EE R TR . k6.
5, ZRWAGRITFEN (P<0.05); WHEAIRT

*®6 FWHARTHEREZIERILE (n=43, gL, xxs)

IeG IgA 1eM
RITHT WITIE ZEfH IRITHD WITIE ZE(H TR WITIR ZE(H
WEZL 18.83 +4.47 1025+1.86  858+2.64 352+0.68 197+042 1.55+051 2.18x0.53 1.24+031 0.94+0.36

4151

XJHRZH 18.79 +4.51 1347+2.15 532+256 349+0.71 2.68+057 081+048 215049 1.87+x045 0.28+0.34

B 0.045 7.854 7.712 0.219 6.356 6.892 0.300 7.406 8.156
P{E 0.964 0.000 0.000 0.827 0.000 0.000 0.765 0.000 0.000
2.6 MANRRKMILE W SERE, TG AR, A3 B D) REAS ]
WELLH G IR A B W B R AR R, &y ERBR Y, R E SR, RReEEEY
Ko, 22 % 4T 2% B X (x*=1.400, P =0.237) . AR NER A REAN , TMA X9 K 9 2 40 Mo 451 455
- M PEOE Ko il #R T B A 22 EE O B R, OB R X R

FUNHE e I R B A e Mkl IR 97 ROV AR, IR YT

MEBE AR, H ETE X% 28 R AR YT AR i G

AUH CPRERCAMGECS RS ERERN S ACER Gi— bR, il PR ik SR o A A 92 400 ai 1K 5 T BE

pUE 237 1(2.33) 1(2.33) 0(0.00) 2(4.65) B /MG F R, R 2 i 2 —Fh it D20 B

XTHRZH 3(6.98) 1(2.33) 1(2.33)  5(11.63) SRR L I B AL A A

L SHiikm 4, S8R MNKERL, EIRTT AR

3 T £ SLE K B i 32 82 75 T a2 i g ) 3z g FHT il

MEVATE R G VLI BRI B 44 3F TMA J£ SLE R EMAEMIERIEHR eEZ G5 . A SPiik R

1 RN R IR 7 RAG ST B R PEA A E E T B, 7R TMA KCEE SLE 5 F £ &

G KR A AR, iRl , HAAEAR. o S F D EAEZEEN, BEa8 2 M S vk 1% I i
PR 2B . e RS I A . R SR A R

R7 MEFRRMEEZLE [n=43, (%))
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I 2B BAPTIE A LHK E I6 T A MEIR M
RGEVELLBORIE B A IF TMA B3 B o )
R I A Rz 25 2%, 3 B U R T G e 8 R 4 R O
PR 35 3 1T ) XL A FH AL . R 22 SR i
) 3 B CD20 BH I B 40, A 50 il B A &
PUARINPTBUEE DNA PR ™= A=, M Sk | T SLE
) G 3 ZE L A AR T I e DU B PR T BRI
W2 60 . R MM T RytiEN S0
PR B, DA% TV AH 6 180 it 45 453 45 F e 2
BURAEPY, T B A 1T 0 3 BRI T Bl B FE
JZWRTE SLEDAL 43 B [ BT 04 B 1 R B AIC I,
A L B R 0% 9 I 1 R BB T . TR T SR M AN A
ST B G R e B SN I iR EE R TRE o B )RR
PRAFRN R GE k0 0 22 f AR AL T AT RE A ORI, A
Mg ARG T A R

TRYT T W AR 2 AR A 0 B T BB AH DG 48 b ol 3
i, FEEAR TR RPN RN 5 i
P B8 1) T TAVE o A8 B BLIR T A I 2 e
filt o2 8 b, A8 Bh T URBE A B 40 i T 1k
FHA T 0 g v, ATk D e e 2 G e
ANERVTRR, 05 B /0N Bk 35 I 483 4 R sy 348 4% i S
7, A A IR AR LT AN S R P R 2
Uy B 41T BRVE A B T 458 R et e e
iy, BHWT A SPoRpg RS A i, M0 SLE 75 3h
XY R B ™ FEBLALEN T, B NERE S T
REfS LI & , MLAE Ser A BUN K AYREAG L, 42
RIS TR YT R O RO 2% % TMA 75 5t R 1Y
G EVE B IR . R RE PR T K P BRI O 2R
)RR A Jir DR AE T R 2 B0 0T 3R G 4R S 1Y
WR)Z A8 7 o 1% 253 43 % Bk CD20 BHM: B 41 it ,
BEL 17 L 43 006 02 4 40 PR 7 R0 T 40 7 £
B, W RAE AR BN RS O, 1 I R A 1L~
6. CRP. TNF-«a &5 38 R M A B #3851
TMA 7% B 5 N 52 3800% K 498 0E R F T i % WD AH 56
I 3% e BT S A BR G PR S Y I, (HLEZ XS
DSk AR APl o R, 09 52 1 2R 4 1 5 R
HAEMRIRE SRS LAAEANR . WA ZH
PU3E i AR RE ORISR, 8 M RRE AR
FEER AR YT TR T 0 RE R AR UR, A B
T4 il U O 3 4 B A S LU

WEZ L0 1607 5 S e R AR K R R,

F BT R 2 BT B4 A T B A S 4
VEFT o 225430 2o VE PRV T BR S B 4, T It
DRI S W, JEHZ 1gG . IgA Al IgM 45 4
JERREH . M THEEREEaOREREEREG)
TMA B E T F, B4 AE B0 8 h A% O AR,
HyEm A SRS 502 5K,
AL MR IR K S N . R 2 AR
RIT T R A S R KO, A B T R
PP B NE I, WD REEN S H . R
WL ZH R T ) 22 B BT K — SR AR G e I o 25 9
BHA R F R A TR TXHRA, #oRixin
I7 R W AE S A e T LA B A v s . Wk, 7E
HRLIA YT HE A DO A 2 AT, AR ALK B
TR R R R, R R AEH R IT AL
(1 ] B A 8 3 3 na o KURS: B By i i PR ]
fitk.

E2 0 5 N 1| 7o SR Qo | A e/ B 7
METR R R G LL BRI B G 0 TMA BB 35 19 1 IR
ST B B AR RN A R A T B R AF R AT
PE, HARBEFEEMARFM, BA 2 0K
| (N T N v R R DN = < 1
PEWFSY , 776 BEBE IR 77 5 4050 T 4T MR R 1Y )R
BEL,  EL B 7 B B A B, S R 4 T VA 2 T Ak
S5E LR . KEMIFELZ L, KEEA . A
PEREALN K, IF45 & AMAR B IE M . WS
Y AN 5T, AR — 2 A% B A T
ZAE AN [A] S R B B B A R A R R IR T

[jlip=a

it

=

=z

% X B

[1] #3505, T7 0, FBEAR, 55 . S 2R PRI B 58 P11 TR i A M Al
LA 995 R A I PR A s B TS 43 BT (9], # e KU 27 A A
2017, 21(5): 297-304.

W, RO, EMER, 5. AP I 40 A AT E R ST LD
TR RIS K S RIE I R CR ], PRS2 SR
JrAka, 2023, 37(6): 591-595.

GAI'Y X, LI M C, ZHU Z Y, et al. Systematic review of the

(2]

(3]
outcomes and prognostic factors of patients with systemic lupus
erythematosus-associated thrombotic microangiopathy[J]. Kidney
Int Rep, 2025, 10(7): 2243-2254.

RS, RUKVK, 254, A5 R ATIRYT LI R MR U
RUE LA IR R R]. Th AR S AT LRHIG R A4, 2025, 402):
125-129.

B, TKE . MIE BT B B SR 45 O T oL

(4]

(5]

« 65 -



FpIE AR ek

#

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ZL[0]. PESL)Z R 2, 2024, 31(2): 235-238.

Kidney Disease: Improving Global Outcomes (KDIGO) Lupus
Nephritis Work Group. KDIGO 2024 clinical practice guideline
for the management of LUPUS NEPHRITIS[J]. Kidney Int, 2024,
105(1S): S1-S69.

WEENING J J, D'AGATI V D, SCHWARTZ M M, et al. The
classification of  glomerulonephritis in  systemic
erythematosus revisited[J]. Kidney Int, 2004, 65(2): 521-530.

SONG D, WU L H, WANG F M, et al. The spectrum of renal

lupus

thrombotic microangiopathy in lupus nephritis[J]. Arthritis Res
Ther, 2013, 15(1): R12.
ROVIN B H, AYOUB I M, CHAN T M, et al. Executive summary
of the KDIGO 2024 clinical practice guideline for the
management of lupus nephritis[J]. Kidney Int, 2024, 105(1):
31-34.
BOMBARDIER C, GLADMAN D D, UROWITZ M B, et al.
Derivation of the SLEDAI A disease activity index for lupus
patients[J]. Arthritis Rheum, 1992, 35(6): 630-640.
FIGUEIREDO C R, ESCOLI R, SANTOS P, et al. Thrombotic
microangiopathy in a patient with systemic lupus erythematosus
and anti-factor H autoantibodies[J]. CEN Case Rep, 2022, 11(1):
26-30.
HE SR, B, EANE, SR A T IR P O e
I PRABTFED]. shAe B 24, 2022, 38(6): 511-519.
i, AULHE, X, 45 DA BT AIRT 8 & o S 28 B e
TRIT RGVELLBEIRAE T AN 22 A LR AR Meta 2317 0] [
SRR, 2025, 28(23): 2924-2933.
DONG J, ZHAO L, PAN L, et al. Belimumab therapy for
refractory immune thrombocytopenia in systemic lupus
erythematosus patients with anti-phospholipid antibodies[J].
Scand J Rheumatol, 2024, 53(1): 59-62.
BePhide, 2222 AERERE, A AMRRZ BT RGR T
B 5003 14 3% SR AR B R T 03 A (0], v U A A,
2021, 37(12): 967-973.
W, FHUR, BT, 55 UM /NSRBI R 2
BRI RAR O 2 IO 1 5 W) PR 3R B S B DG 2R 0], IR IR 2591
JT 2R, 2025, 23(5): 35-40.
T, AR, JAIGOMR, S OB I E IR A R R
R IR T 2 B YT 2] P M 5 B AT R AR,

66

2019, 28(3): 201-206.

Tatit, HEA AR, YU SCHE, 4 XUE DRI I 3 E R Ay T
BU P A0 M B BT (A A DG ML 5 ™ A 495 4 e R
AT, BRGS0 B At 2%, 2025, 34(2): 114-120.
LANZILLOTTA M, RAMIREZ G A, MILANI R, et al. B cell
depletion after treatment with rituximab predicts relapse of 1gG4-
related disease[J]. Rheumatology (Oxford), 2025, 64(4): 2290-
2294.

Wik, BINEL, AL, . FIZ AT R S5 bR ek
B 20 i 94 9 < A e I JBST 40 T [0, o I S92 36 0 Y 2 2%
2024, 32(4): 1121-1128.

AKPINAR S, TEKGUNDUZ E, ESEN R, et al. Prospective

(18]

[19]

[20]

[21]
registry of adult patients receiving therapeutic plasma exchange
with a presumptive diagnosis of thrombotic microangiopathy
(TMA): the Turkish hematology research and education group
(ThREG) -TMAO02 study[J]. Transfus Apher Sci, 2022, 61(1):
103365.

[22] WUHY, ZOU L Q, JINYY, et al. Rituximab induces ferroptosis

and RSL3 overcomes rituximab resistance in diffuse large B-cell

lymphoma cells[J]. Arch Biochem Biophys, 2024, 761: 110188.

AR, FtFRHE, ZEIEIT . SEXN2 A ALK [ W2 S R i b

K B 4 bk ELIR A ) 2 BT G AL AT ST, PR B R

2RJuiE 2025, 53(2): 211-216.

ZHENG Y S, SUN C, ZHAO Y Y, et al. Long-term and low-dose

rituximab treatment for chronic inflammatory demyelinating

polyneuropathy[J]. J Peripher Nerv Syst, 2024, 29(3): 350-355.

XVEE, THE, TR0, 5 R 2 E B S R 1 G4

P TR DT BE R (9], v I R B AR R RS, 2024, 52(5):

516-518.

(23]

[24]

[25]

(EFT i)

35| g B, B . R AR S N R YT
MEVA T FR G LD B B 486 I iR Rt s I PRBIE 5 ).
rh E AR EE A, 2025, 35(22): 60-66.

Cite this article as: ZHAO T T, ZHAO L N. Clinical efficacy of
rituximab combined with plasma exchange in the treatment of
refractory  lupus  nephritis complicated with  thrombotic
microangiopathy[J]. China Journal of Modern Medicine, 2025,

35(22): 60-66.



