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UTP)RZE T, MBEBELEE LA, mMULE FREFEETFR, BE¥Ea. EsamEERE0n
Tt IR BIvR4H R A vh 4 B N I RTXIEIT 48 j5 CD19+ BIKE 4t EIFERHIRA, RS TRE
12~248, 24 BEBHHMKE, 48K CD19+ Bk EAREBITEL /KT, 7ERIKBE VTN 4B
¥641CD19+ Bk R4 I3 E /> (P < 0.05). FIVEE K HNARTXIET R A A BE . B iEIFIR
Fnl. A&, FIEEEERANSMRREZETTIRAP <0.05), FE48E X RANE53.3% K EH
BRNEE, HRERIX36.7%; VIREABERANZHRER. EREMR, F4IHEER(P<0.05). XTH
HAARBHREERRE40%, BEFTTYIRHRREIRH(P <0.05). 45it: RTXIETTHAMCDE B R 1Y
WITERER.. EREM. FRERPAD, BEMWD TEHE/2ZMBIFIP BN, A&,

XA
MEZEERY, RAMMIERER, T Z&tk

Study on the Efficacy and Safety of
Rituximab in the Treatment of Adult
Minimal Change Disease

Jing Guant2, Gang Kong!*

SEIERE

CESI A B, LA R Z 8 BTG T OIS B B T R R A ERT AL D). IR B 2k g, 2025, 15(7):
1816-1823. DOI: 10.12677/acm.2025.1572189


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1572189
https://doi.org/10.12677/acm.2025.1572189
https://www.hanspub.org/

ByE, fLAI

!Department of Nephrology, Tai’an City Central Hospital Affiliated to Qingdao University, Tai’an Shandong
2Department of Nephrology, People’s Hospital of Shizhong District, Zaozhuang City, Zaozhuang Shandong

Received: Jun. 28™, 2025; accepted: Jul. 22"Y, 2025; published: Jul. 29%, 2025

Abstract

Objective: To investigate the efficacy and safety of rituximab in treating adult minimal change disease.
Methods: A retrospective analysis was conducted on 86 adult MCD patients who visited the Neph-
rology Department of Tai’an Central Hospital affiliated to Qingdao University from January 2020 to
February 2024. According to the treatment plan, they were divided into three groups: initial treat-
ment group (n = 28), refractory group (n = 28), and control group (n = 30). The initial treatment
group received RTX treatment, the refractory group received RTX treatment after frequent recur-
rence/hormone dependence, and the control group received prednisone monotherapy. We analyze
the biochemical indicators, remission rate, recurrence rate, and incidence of adverse events in
three groups of patients. Result: After treatment, the 24-hour urinary protein quantification (24h-
UTP) of the three groups of patients significantly decreased, serum albumin significantly increased,
blood creatinine decreased and gradually stabilized, and the biochemical indicators of the initial
treatment group and refractory group were better than those of the control group. After 4 weeks of
RTX treatment, the CD19+ B lymphocyte count in both the initial treatment group and the refractory
group showed a depletion state, which lasted for 12~24 weeks. After 24 weeks, there was a gradual
recovery, and at 48 weeks, the CD19+ B lymphocyte count was close to baseline. At the last follow-
up, the CD19+ B lymphocyte count in the initial treatment group was lower than that in the refrac-
tory group (P < 0.05). The use of RTX therapy in the initial treatment group and refractory group
can effectively reduce the time and dosage of hormones and immunosuppressants. The remission
rates of the initial treatment group and the refractory group were significantly higher than the con-
trol group (P < 0.05). At 48 weeks, only 53.3% of patients in the control group achieved remission,
and the recurrence rate was as high as 36.7%. The remission rate and recurrence rate of the initial
treatment group were higher and lower than those of the refractory group, with statistical differ-
ences (P < 0.05). The incidence of adverse events in the control group was as high as 40%, signifi-
cantly higher than that in the initial treatment group and the refractory group (P < 0.05). Conclusion:
RTX treatment of adult MCD has a high remission rate, low recurrence rate and fewer adverse reac-
tions than that of hormone single drug therapy, and treatment can effectively reduce the duration
and dosage of hormones/immunosuppressants.
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1. 51§

/N A2 B B 955 (Minimal Change Disease, MCD) & —Ff DL 2UHE 590 £5 & 1 NI R R BT B /NER I
[1][2]. 'B¥WZEA1E(Nephrotic Syndrome, NS)& LK & E FHJR(CK T 3.5 g/24h). =K &g MUE B &
I & A RE(<30 g/), B “ =% I RSO A — ZDRE MR B [3] . ARE IR IR 20 R & P B R 43 Ak
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AR B SR A MEMBEE B R SR S IE =, RV B SR S JE T IR R B /N BRI, B 2R
TG /N A B (MCD) s R B (MN) ey =5 B B /N ERTE AL (FSGS) . ZR I A= P 5 /N ER ' 5
(MSPGN) K JIEE 38 A5 14 5 /N ER B 98 (MPGN)ZE[3]. MCD 1E SRR B R &0, ULERA, & 10 FLUF L
# NS ) 70%~90%; FA MCD KRB JLER, A NS 1 10%~15% [4] [5]. fEFKE, A MCD
N JE R NS 1 15.5% [6].
B R BT 3 2 MCD FIBIAR YR YT 254, A7 AENE S 0T 2 28 ohE 1R A, ] I FH 2 0 ) 7 B Bl P M

B A 2 B TR B HIF(CND) . 5% 2 Wis(MMF)IGYT, Enf N RTX ¥G97(7][8]. BE#E MCD Al
HIAT TR, R I 5 K I B WKL 4HETE MCD &R ic EEEH, B kEAif i ¥R T %
N FB IR TT SIS (8] [9]. RTX & —M ANRIRA e hiigk, Ll B k4 i) CD20 $i)R
Rt G, %S B ki, s> R b AR, BEmR > N BRI [9] . AHE T H B AR
Jt RTX 1697 N MCD W7 880 8 e 4k, T BEAE R 2 Fia T 77 SRR R R B i M MCD A7)
BT R

2. MR EA*%
2.1. iR

EHCT 2020 4F 01 H & 2024 4 02 Atz TH B E R 2 O ER E WA A MCD &3
86 B, MRARIHIT HESN: VIAHMN=28). XA Mn=28). XM (n=30), ¥IIAH XM RTX GIT, M
TRATEAN B R RGN RTX Y897, SRR AR 259097 BEVIR IR T 12 M H S

NAFRHE: (1) FFE R R E RS AR WbRE . HEBR gk R M R 5, 45 5 fS K128 MCD;
(2) FRART 18 A% 3) HA&CHMIGIKTERL: (4) BH RTX ¥GYT, BEVIRERT 1240H: (5) %
EHEFRE .

Hebfehadt: (1) WEZONTE MCD %5 (2) B BT 4. 250, BERW . RSEMELBIRIESSHK
4KV MCD: (3) AARETSMEE . BB R KM RE LG RGN, B OS5
S5tz PEEIGBIMEIRGL IR TR (4) IMRBRIA TSR . AT ARG E B E R LW
b ER R AR B2 s d Az tiE, (S 2025-05-66).

2.2. JBITHE

YR R TR 41K F RTX (it Roche Pharma (Schweiz) Ltd. A 7%)i3797: 1 i 1 %, 1 ¥ 375 mg/m?,
4 k. RTX B 0.9%4EHEKMBEZE | mg/ml, FHIKRE, RIGWHEEE N 20 mgh, 60 7380 /51N
%100 mg/h H4ERF. Hyd Bl ER KA b ZE KA 5 mg T U B . R R R PO IR ER
A R BRI AT

X} BE L SR P IR AN B 23R YT AT R 1 mg/kg/d, 4EFF 6~8 JH, 5EAZR 2 AR E TG
B EBIAT

2.3. VHEIERR

(1) eEBEUIE R4, 120 24, 48 JE)H 24 /NEFIREE FE #(24h-UTP). IMLiE H & H(ALB).  LJLEF
(Scr). BitkEE4HAEL(CD19Y).

(2) WF RTX {GI7d FE P B R #, 38, Jg. MEMERM. Bl Xk, S, Sk, gL
E VNSV IS

(3) WFBWER BT I AR I 55 a0 A0 B AT KN SN R
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2.4. THEFRE

5642 2% fi#(Complete response, CR): 24h-UTP <0.3 g« ALB >35g/L H Scr<99 pmol/L; #4)2% fi# (Partial
response, PR): 24h-UTP 2 ik (<3.5 g) BRI B A Jok > 50% LA F, Ser A20E (Ser N REBURIEL A = <
15%); =K (Relapse): 67 582 f>1 D H G BHAH UK R R A R(>3.5 g/24h), 75 EEREHER s il
HIFIINEIGIT A BEZE AR PR WK H(Hormone dependent): JAJT 58 & 25, AR I1EZy 2 J& A B2 v 2 1
], #Es2 el ERE R 16IT LR (No kidney response): K H JR(24h-UTP > 3.5 ) B FL 28 k2D /)N
T 50%- Scr BIELMET m KT 50%. MEM = TREM + Hr%M3] [8].

25. Gt E

it MR Al SPSS27.0 BMATHEAT /34T EBARRRAFEME + MRS, R ke, dHIEtk
BERHESMETT 20, 73R8 DI E 7 H(%) %7~ . Logrank A% FLELHI 2571 5 MG HEH .
PREFER. SMEIM B RIS . P<0.05 Fnf gtz

3. &R
3.0. ZHEENELRER
2P

Table 1. Basic information of the three groups of patients

F 1 ZHBENEARTER

gy YA (n = 28) VR (n = 28) Fot I8 2 (n = 30)
(%) 34.5+16.75 35.6 = 15.27 35.1+11.93
5
B, n(%) 16 (57.14) 18 (64.29) 17 (56.67)
1, n (%) 12 (42.86) 10 (35.71) 13 (43.33)
BMI (kg/m?) 22.9+3.71 23.4+2.76 23.1+3.23
Bifi 7 B TRIL H (IQR)] 17 (15, 23) 26 (19, 42) 19 (18, 27)
T ER A
MCD [n (%)] 26 (92.86) 23 (82.14) 26 (86.67)
£ FSGS [n (%)] 2(7.14) 5(17.86) 4(13.33)
18 1% (n) 19 23 30
P14 H & (mg/d) 26 37 60
5 P G 4 75 () 0 18 0

3.2. £LEFTWL

TRITHT 4B 24h-UTP. ALB. Scr. BitkEE4HHI(CD19") 85 fabs L 4tih5 % (P > 0.05). ¥AIT
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4. 12+ 24, 48 FlJ5, —ZHiEAT 24h-UTP. Scr $HEIAITRIEE TR ALB BRI TR BT, WhaST
SFEF(P<0.05); VAU MG BT IR B # 1) 24h-UTP FRFIREEE K, ALB FHE B, G4 Scr
WM TR RE, A8iHEZERP < 0.05); ¥I¥A4 24h-UTP. ALB. Scr SRR THEGL(P <
0.05). 697 4 FJ5, MG G 2H CD19* B Wk EL 40 i 2 IFESHIRAS (P < 0.05), FEMPIRAS AT FRSE 12~24
24 JJEBET LK, 48 JHIT CD19" B kAot B4k, FEARIKBE VI WIva R 2H CD19" B
R E (P < 0.05), FEVFHXTREZ CD19* B kR4 e 3G y7 BT e geit 2% 22 7 (P > 0.05). W7 2.

Table 2. Changes in biochemical indicators of the three groups before and after treatment

2. RTTRIRZEME HIRRT K

B =y il YBIT R WBITIE 4 W WY 12 W HITIE 24 W RITIE 48 W
FINEEE 7.79 +1.88 2.77 + 1.943 1.41 £ 1.432%d 0.94 + 1.0824 0.92 + 1.043d
Zﬂ;gfp HMeva2H 7.56 +2.24 3.00 + 1.822bd 2.18 + 1.34abd 1.48 + 0.943bd 1.25 4 1.28abd
R 778 +£1.75 3.54 42222 2.54 + 1.66% 2.06 + 1.948 1.71 £1.782
FINEEE 23.86 +2.74 2947 £3.80%4 34,64 +4.38%d 4194 +4.97%d  437] + 6.572d
é;fi HMevA2H 24.03 +3.26 28.88 +3.11%d  33.67+3.90%d 3937451234 40.74 + 5.68d
R 23.57+3.26 26.22 +2.228 30.79 & 3.128 38.12+6.172 39.23 &+ 7.228
FINEEE 85.09+11.11 72.19+£9.03%d  67.98 +8.44%d 6527 +4.77%d  6].8] + 3.57d
Ser (umol/L)  MEVEZH 08.23+10.80  82.62+12.59%d  80.16 + 10.042¢  76.89 + 7.96%d  73.25 + 9 3674
pagiteEi:l 88.86 + 15.45 80.82 £ 12.132 79.02 + 8.53% 76.15+9.772 74.36 + 6.097
FINEEE 276.4 + 84.85 1.4 +2.26%d 429 +5.76%  31.67+22.09% 1013 +50.793d
D194 -
cw9ﬁﬁzm VAL 307.8+£103.76 1.9 + 2.49abd 12.75 £ 8.63%d  50.82 +£28.15%d  131.0 + 70.89abd
M (cells/ul)
pagiteEi:l 261.6 +76.43 263.3+98.11*  245.9+72.67*  259.1+77.29*  271.7 + 85.05

W 5IRITETHLES, P <0.05; SHIALLELE, PP <0.05; SMEIAHELEL, P <0.05; SXTIBALELE, P <0.05.

33. JBITATRAERREMEIFIERER
YRR 9 BINH RTX #24, 19 BN RTX BeAERIATT; MEIRAA 23 BN RTX BeE ¥z ok

Wk + RBIMHIFNGST, A5 GINA] RTX + SBeiiilFlasy; xiiddl

EMPEBL6YT . BV YIA

HEARAALEIRTT 4 J )5 SRR R E, MRAEIGIT 6~8 /G MEA I ahHE, 78 24 A
WG HPTA 3 O BER, MIGAHAE 24, 48 AN EER-FIME I E 2708 8 mg/d. 2mg/d, JHEHEZ
NTREALP < 0.05). MERALEE N RTX IGIT 4 JJaH 9 G181 e i, 1€ 24 KT a &
A5 Bl LA 3.

34. ZHBEREEMRELRER

BEVG 4. 124 24, 48 ANFERE, WA AT 4 FI 25 i 2R ¥ 0 B s X R ZH(P < 0.05), #IAULIZE /R
KRS T AR AP < 0.05). BEVIHANE], WNAHAERFEN10.7% (H K 3 6)), MEIEAN 143% (EK 4
By, XHHRZH N 36.7% (R 11 %), —HERRHHILEIIA R Z 7P <0.05). WK 4.
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Table 3. Use of hormones and immunosuppressants before and after treatment

= 3. IATTRIRHER R EASIEAER

FHZi 5 A YRIT I VRITIEAW  JRIT/R 12W  1BIT/R 24 W JRIT/R 48 W
b 26 1424 3aed 02cd 0ecd
jﬁ%?i@{fﬁﬁ %U% XE‘]IE_I\ éﬂ 37 23abd 17abd Sabd zabd
(mg/d)
X e 2 60 60° 432 16 78
EIpEE 0 0 0 0 0
G BE A R 48 "
" MEVE4H, 18 9a 38 02 02
1% (n) i
Xt 2 0 0 0 0 0

e 5WRITRTELEL P <0.05; SHIAAEEL, PP<0.05; SHEVAAILER, P <0.05; SXTREALLE, P <0.05.

Table 4. Condition remission and recurrence status

F 4. RHEEBEELER

. \ I (%) B )
2H 5 1% (n) HK[n (%)
WITE AW IR 12W  BITE24W  BIFE 48 W [n (%))

TG 4. 28 24 (85.71)2‘“I 26 (92.86)aCd 25 (89.29)aCd 23 (82.14)‘@‘Cd 3 (10.7)“'
EE 28 23 (82.14)  25(89.20) 23 (82.14) 22 (78.57)d 4 (14.3)
i HEZH 30 22 (73.33)° 25(83.33)* 20 (66.67)* 16 (53.33)* 11 (36.7)bc

e 5WRITRTELEL P <0.05; SWIAAEEL, PP<0.05; SHEVAAILER, P <0.05; SXTREALLE, P <0.05.

35 FREH
FEREDT ], HIE 4 MG I A AN R FAE 4 B1(14.2%), FHHIRZL 12 51(40%), HIVEH MAEGH AR R
AR AR I B ER TR (P < 0.05), 1M 9 4HL IR G B 42 22 5:(P > 0.05).  IL3% 5.

Table 5. Occurrence of adverse events

TS5 FPREMGLERR

ANREM YHRAHIE(n, %) XA 25 5 (n, %) X B2 A5 £ (n, %)
HAE Nl 5 0 1 (3.5%) 1 (3.3%)
e R 1 (3.5%) 1 (3.5%) 3 (10%)
W IR R I G 1 (3.5%) 1 (3.5%) 2 (6.7%)

BB N 2(7.1%) 1(3.5%) 0

IEL 0 0 4 (13.3%)
e ML 0 0 1 (3.3%)
R Bk 0 0 1 (3.3%)

DOI: 10.12677/acm.2025.1572189 1821 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1572189

Eﬁﬁ ’ }L WJ

4. g

MCD & —F'E /IR, 75 ) LB R i, RO A R . FO s R R BNk R
iE PRS2, HEW 5] R EPRAUK ISR, R 1] [10]. H AT MCD IR HLENT A 58
2, RS MCD RS T 4D A8 3R AL 5 2000 Wb 4 R 2R 734 24 ¢ 1] [10]. MCD
() E YR TT SR R W R R IR T, B eI M R I R T B IR U T R, DR S
R B ST R R S B BRI R YR YT 75 R (3] [8]s T JC i st P 2 Jo 2= BUAS B 52 K7 2 o ol =
MR, %R A SR CNT S5 e AT V69T (3] [8]. IXULZy¥) EAREAE — AR A LB AXHE
FRBERIEA, (HRHBIERAS 2. BEIRART TR R, 7RI B AR sE. e, ¥
RURASO% fE g T R4, (B8535 T MCD IR 11]. RTX AEA—FhElxt B bk B 40 i 1 B v B
Pupk, ZENHT MCD FEIT[12].

AR TRV HT T 86 i N MCD 8%, 1X L8 BFARIIETT 7 RAF 5 AVIR A . MR KR
M. R ERZHEEIEIRITIG 240-UTP B3 TR, MIGAEAYEE LI, MUY R & e T
R, 5N A ZGTT IO BB, R RTX AT FIRINA L . MR 210 B 24h-UTP F [R5
K, ALB FHEMHE PP <0.05), HYNAABHMEGHSRTEM . £ RTX XA MCD £ H 535 LR
BA. FrRiiEa&EE, SeEE A MERITR, B7 U TR 240697 . RTX GBS FES B #kE 415
EFIRIT MCD [IER, WA MR A EFH N RTX 1697 4 FJGEPHEL CD19* B itk 40 ZoRE sk
A, HFEUPIRAESTTRELE 12~24 JH, 24 G ZETHIVKE, 175 48 RS CD19" B itk 4t i i B 267K F,
TEARKBE VI RIG A B VR 4H CD19* B kEL A fn i /b (P < 0.05), REAYIIA A K eGR4 8% B itk
Eafe, HPNEAEEN B kAR E AR ANE, MM E KGR (], DSk TR
EARSNE T RS BEMFGI RN MCD E54, N RTX IGI7 /B 800D B il Ar . HE.
AU IEGSE AN MCD W 7 R E WA R EE, BVNRAMMER AN R HFEE D FHE R
ZRRIT IR IR . DR R R A BN R, HREA R R . BRI S, RTX ARURIT
RN MCD &3, FiERE. BRFN, 2attm, B RIRYIG RN RTX 397 5 AR H, (Hif
T2 REARIRE], X — 8510 T B UL B 70N CASGE .

FE AN ANTFFTIESE T RTX AEA ROAIT R MCD, Sk 224 PEBi[13] [14]; RTX ¥R HEE TE
MCD I, e PRI E k%, EKEHEMI, FR/D SR SR R, ke S 25
FAA[14] [15] AR FH AR BT A RN FI RN S 8, B AR IE R iR, R
B MCD BT AN 5235, (BRI 1% 2 PR A AR 2wk, Bob 5 HER . G2
BT RO EE, XFEL RO, BTIETE. KEEA I 0 AR AL B ™4 (R 3

E&mHE
GIERRE TN IEIOE T B35 PEW HISZIARE F0(50 H 95 . 2023NS196).
BE K

11 WHE, FHEZ, AR NG ERAORALH BT SO R[], I TR g, 2023, 11(19): 153-156.

1 ER, RE R, . RAMRIIRBALHIEE O R]. KEERIK AR, 2019, 41(6): 534-537.

o [ N B R R G A S R T R AL P E BN B R ER S R S A T B R ILR]. A IR,
2014, 30(6): 467-474.

(4]  XUSEFE, SKM, EeIR. BUNMRAR G I SR B B0 OB FEHERE(D]. R IR 2% 35, 2021, 21(10): 855-859
[5] Waldman, M., Crew, R.J., Valeri, A., Busch, J., Stokes, B., Markowitz, G., et al. (2007) Adult Minimal-Change Disease:

— —
W N
—_—
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WA, WERR, A, & RS R R AR B AR 5 B R VE I N TN AR B 2R A AE BT
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