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[(HBE] BBy XHRZE AP (ituximab, RTX) K5l (200 mg/m®) S5#EF R (375 mg/m?®) &2
TRIT AL A B R SR A AT (frequently relapsing nephrotic syndrome, FRNS) B i 2 A i BB i 25 S E (steroid-
dependent nephrotic syndrome, SDNS) 2RI TRURZ 2. ik KRB BOKIRATT L, H8E20204F
9 H—2021 4 12 A 7E 28008 LB 5 e L3 W IERH 2 R 503R77 1 29 15 FRNS/SDNS LR WFSEXT 4, HBEHLECF
RES M EA (n=14) FUKFIEZ (n=15). 30T LI LI—AFIE . RTXIRYTHTS CD19 424k |
RV B BOMCR AR & . RIXCA RN RAERE 28 HAE 2257 . SR ST aiAH L, (RGN 4 S5 HErE R
TR N RTX S XIRERE B bk LA i AE s , AR WO | bl Bz PR fl R & TR (P<0.05) . R5R] 20
RTXAIT I I TR HERA R LA (P>0.05) 5 TR 2L 2R 2~4 IAEBE 2RI T I (P<0.05) . MHLLTEfEH]
RTX S RS IRED TR e A R R, KA R R ZEF TS #E L (P>0.05), 48 (KF)R - S5HER
i E A RTXVRYT IR RS RO AR, 7] 88 25 P IR FRNS/SDNS & R UCEUSOBE e B £ R i, 7EM9A
SR TC AN RN, IR RAE [FRELSRILAIER, 2023, 25 (6): 606-611]
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Efficacy and safety of low-dose rituximab in treatment of pediatric nephrotic
syndrome: a prospective randomized controlled trial

ZHU Ying, WU Ling, WANG Yun, ZHU Ya-Feng, PENG Yin, FANG Shao-Han, ZHANG Luo-Dan, DENG Fang.
Department of Nephrology, Anhui Provincial Children's Hospital, Hefei 230051, China (Deng F, Email: fangdengl997@
126.com)

Abstract: Objective To study the efficacy and safety of repeated application of rituximab (RTX) at a low dose
(200 mg/m®) versus the recommended dose (375 mg/m’) for remission maintenance in frequently relapsing nephrotic
syndrome (FRNS) or steroid-dependent nephrotic syndrome (SDNS). Methods A randomized controlled trial was
conducted for 29 children with FRNS/SDNS who received systemic treatment in the Department of Nephrology, Anhui
Provincial Children's Hospital, from September 2020 to December 2021. These children were divided into a
recommended dose group (n=14) and a low dose group (#=15) using a random number table. The two groups were
compared in terms of general characteristics, changes in CD19 expression after RTX treatment, number of relapses,
glucocorticoid dose, adverse reactions of RTX, and hospital costs. Results After RTX treatment, both the low dose
group and the recommended dose group achieved B-lymphocyte depletion and had significant reductions in the number
of relapses and glucocorticoid dose (P<0.05). The low dose group had a comparable clinical effect to the recommended
dose group after RTX treatment (P>0.05), and the low dose group had a significant reduction in hospital costs for the
second, third, and fourth times of hospitalization (P<0.05). There were no serious adverse reactions in either group
during RTX treatment and late follow-up, and there was no significant difference in adverse reactions between the two
groups (P>0.05). Conclusions Repeated RTX treatment at a low dose has comparable clinical efficacy and safety to

[ F 48T 2023-01-09; [4252 Hil]] 2023-04-27

[LeTiH ] ZRERRFRPHIE ST H (2021xkj231),
[VEHfIAN] R, L, Wit FIEEE,

LlfRfER ] X957, &, FATEEA. Email: fangdengl997@126.com,

+ 606 -



525 % 5 6 i
2023 4% 6

%KL &

Chin J Contemp Pediatr

Vol.25 No.6
Jun. 2023

that at the recommended dose and can significantly reduce the number of FRNS/SDNS relapses and the amount of

glucocorticoids used, with little adverse effect throughout the treatment cycle. Therefore, it holds promise for clinical

application.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(6): 606-611]
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H A B B R AT A )L R P R R A Ak
(primary nephrotic syndrome, PNS) B3 A1 97 %
AR L PNS 38 5 0 W B BOCR IR YT ROV R AF
B =2 Z B ILa B R, Hh30% 1
BIL st BB R SR ), IR EFRZ
WA RIS LEAAE (frequently relapsing nephrotic
syndrome, FRNS) 5l # Z 4K i B B 95 25 & 1iF
(steroid-dependent nephrotic syndrome, SDNS) .,

FRNS/SDNS {fiJ7 1% 32 B8 H A2 9 20 B K KL
A B BRI i, DA S I R RE R R A
W F A ZE B (vituximab, RTX) &—FPB
I L A0 i R O B e BT, T DR W B SRR A
R e (| I (R 2 v L
(calcineurin  inhibitor, CNI) ®% 2 By 12 fig
(mycophenolate mofetil, MMF) 5 | 094 2A %0
R, DASEEIE4ERf FRNS/SDNS (928 f > 4%
T, FERHABEDTHAM], B b C 40 AR S AN vl kA
W RAE K, REBURHFTE RTXIRIT JE LA
AWER™ B, BT HRHKZ M, & ZX)
RTX{GY 77 AT HE— P9, AL 4% RTX T3
L RTXE G AT R K RTX S A B 5
PEMRITEELE ) LIRS FRNS/SDNS H3 A 14 2% fif 5
B ERCT R I RTX 154
[ IR [R] |7 250M 22 4 A JLEE FRNS/SDNS Hi i
R B, ABFGEXS L TR 5 A R
A RTX 347 JL 3 FRNS/SDNS 1l PRI 725 K
LA, RAEJLEE FRNS/SDNS 2k 53522 fif S0 (1K 57)
2 RTX SRS ARG
1 #AWRETE
1.1 HRMES554E
SR TR ST AL B0 BIF 98, 1E 4% 2020
A9 —2021 4F 12 A fE R Be L3 W IERHE 2 R 40
7 ) FRNS/SDNS JBUL N FE X 5, Fi Rt EC Y
FAES N 24 MERE R A AR A
HZFRTX (10 mL/100 mg, [FEZyfEF S20190021,
SRR A IR W) B 375 mg/m?
(BRI K 500 mg) . Wa il B ibk U2 40 MK 52/ 45 7
375 mg/m* RTX JA 7 2~3 Ko (RFI = A H KA T

RTX &K 375 mg/m’® (B K 500 mg) , 5461
H %45F 200 mg/m® RTX G977 2~3 K. P2 8L RTX
IRIT I ST AR SR R R SR 20 mg/(kg - d)
o R IE 3 me/(ke - d), BBH 1R, JFRE34NH.
J A B LBE R B R AR RTXVRYT A 3~6 1~ H N
BT, CNITE RTXIRYT A 1~3 4 H PIsE .

PAPRUE: (1) TELLHAE JLE B B L B E
RHEZ ZY0697 9 FRNS/SDNS i 55 )L (2) 4R
1~18 % ; (3) RTXIRITHIRMTIREH T 3 d;
(4) WFFETF UG B T B /N B3R 38 3 % >80 mL/(min -
1.73m%); (5) EHRMEHRTX; (6) RTX HIKIAYT
JEFEVIRE=120 5 (7) ZF MR EA.

HepRbRAE: (1) AR (RGP s
WL TgA BN . HABGR R YEEREEAIE . TERERAR
PR OEYERREAE) s (2) FRE IS E (A
I3t %<3.0x 107L) . ™ HEZ 1l (Hb<80 g/L) . Ifil
ANBRIEAE - (I MR £<100 x 10°/L)  5¢H- D g
K A Sn (4% 555G & Bl >48 U/L 88 45 T3 s & il
>30U/L); (3) ©HIRIGE s gy (454%90%
g . CHIBSNBIIF RS ) s (4) TEFRERT 14>
AW TS R

AW 5% IR A5 T B 2 2 B 9040 B 25 51 S it i
(EYLL-2022-010), JfH 4 LY N2 8 50
Eh=S i
1.2 SR

(1) FRNS: BERIBITHIREMIGFENE L
22 RE VAN =4 5 (2) SDNS: SR
B RES 2 I EUE S 2 N E K s (3) &
Ko BESE3 A RIRE A IS N 3+~4+, B 24 h
PR 11 5E 1 >50 mg/(kg - d) 8¢ JR 2 FI/LEF (mg/mg)
220 (4) IREAZM . RIEATEIER ",
(5) BB 4R . CD19 Hefil>1%, 8% CD193}
H>104/ul 7,
1.3 #HAXEHE

MRYEREAESCHR [7-8] HitiH, RTXFEMETAPEE
s LT R RN 74.5%~85%, BL78%, FfHL
=0.05, AR 1-B=0.90, KIFiRZ 6=0.5, &M
1z LDERC, XU S, SRA PASS 11.0 #FiH4,
IR HTEEARL) 126, 75 B FTHE 20% B AR
R, BB TREAR NS F] . Hod HE 7 24l
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1BIBEDT I AN 2 14E T UGBS .
1.4 FEHMEIERR

(1) MEERTXIARITHI (L) MIRITIE 24 h,
28 . HJEHH 1R CD19H 8 &% el 284k, Wige
CD19FEM )5, CD19 Lflis®] 19 L) b5 CD19 114K
KEN 104/l DL EFRE R EE; (2) WE RTX A
STHT VAERNAYT IS VAERE R B R R R . 2R
WEG (3) WERRTXVAYT G VAR N IR 2k 92
FIELE; (4) WUEEER 2~4 YK fd FH RTX JAYT B34 4
Be 9 s (5) WLEL RTX A7 A S s e iy, Bt o5
RTX AT Ja e LB G B N FPEREE . 4
. R A R
1.5 FHitZEHHR

fifi FH SPSS 26.0 F i AT 48 it Fr o THiEoE
BFEIES ALY £ i (F+5) FoR,
EIESA LA (DU R [M (P,
Py) | Fon, PHYLIR] EL AR P RE A ¢ K 50 Tk
Wilcoxon B ARG S 5 P ZH AN [R] B5f [R] F5 A 1) B 42 0 o
FLBCR T SCER TR AR s P42l LR
Fic Xt K696 5% Wilcoxon FF5 BRAIKE 56 o T1HEC R

BB B LB T 2028 (%) Fon, WI4LIE] AR
FH B8 . FELEREIE p? 46 56 58 Fisher A YIAE R
P<0.05 NMESA I FE L.

2 #R

21 FHBILH—AIFE

g A PNS BB L 29 1], k7 5 i 41 14 15
(48%), I 1561 (52%); 552041 (69%),
29 (31%); FRNS 19 5] (66%), SDNS 10 {4
(34%) ; B 116, B AHUNEZERL AL H Rk
Wi B R A S M 2301 (79%), BE R B R B
A CNLESZEM 6B (21%); PNSHLLERHRE K
3 (2, 6) %, RIXHHWIRITHER 6 (4,
11) %, RIXWIRIRIT By rh A ey 25 (16,
56) N H . RTX & WA YT Ja % 3 B U5 i 18] 2y
(20+4) 41~H; RTXIARIF 3K 214 (72%), RTX
RIT ARS8 HI] (28%), WILEILYER . FEfEHL . 4F
W%, BRI S . PNSIRIR MR TS )7 He
BESTGIFE L (P>0.05). WE1.

F1 WAHARBILRTXIEITAIELZKFHLLE
gE| WAL (n=14) ML (n=15) AL PIH
P [n(%))]

5 9(64) 11(73)

% 5(36) 427) - 0599
JEAEHL [n(%)]

) 3(21) 6(40) ) 0,599

ARy 11(79) 9(60)

BT S (%))

{XUBE e BT 11(79) 12(80) ) 0024

B Bz B Z +CNLIRY T 3(21) 3(20)

RTXIAYTHT 1 AEHE B BOMR MR [x + 5, mg/(kg-d)] 0.6+ 0.4 0.5+04 0.857 0.399
B AR [n(%)] 5(36) 6(32) 0.056 0.812
PNS i KR53 [n(%)]

FRNS 11(79) 8(53)

SDNS 321) 7(47) - 0153
RTXVRITHT AR UL [M(Py, Py, K] 2.00(1.75, 3.25) 2.00(1.00, 3.00) -0.973 0.331
PNSHESGAEIR [M(P,, P,y), %] 2.50(1.75, 4.00) 4.00(3.00, 8.00) -1.634 0.112
RTX WG AT [M(P,, P,y), %] 5.50(4.00, 8.00) 9.00(4.00, 11.00) -0.969 0.354
RTX WG9 [M(P,s, P,g), ] 23.50(12.13, 56.91) 29.67(16.00, 57.00) 0.415 0.678
RTX R[] (x = 5, H) 19+4 20+4 0.199 0.844
RTX i FIREL [n(%)]

3 11(79) 10(67)

= 0.474

4 3(21) 5(33)

TE: [CNT] 53 b 2B AR 5] s [PNS] JBUR MEBWERGAE; [FRNS] MR K BB IRLRAAE s [SDNS] R MM B £ 5 A 5

[RTX] FIZH .
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2.2 WHAEILRTXEFT BT BT

EGITHIAH LG, AL RTX J5 24 h &
2 CDI9 T LI R BH B %, 25 A it
B (P<0.05); iRY7 2 )5 CD19 314k & He i it —
HRBE, FEIRYY 2 AR RE B bk L A i ke v, 2=
SAEG R E X (P<0.05) . KH 4697 RS
CD193H4. LBl SHErEf A Lt 2551t
Y (P>0.05), L2,

5 RTXIAIFHT VAEA H, PH4L 8L RTX IR YT
Jo 1AM R R R R R R B R
ZERAGIEE S (P<0.05), W3,

Wi 5 )L RTXVAYT G CD19 WK It a] . RTX VA
JTHT AEFIYAYT Ja 1A R S0 i 28 {77 it 25 1
SRUBZEE . RTXIRYTS 1 AN IREE R 8L 22 i
Ll bedss, 2R gt 2 L (P>0.05) . K5 &
A 2~ 4 B AR FHEE R A, ZRA %1
X (P<0.05), W34,

2.3 BWHEBILRTXAR & MAITE,

20 i FBLAEIEAT T 95 R RTX Birid:, i
HAsFlR, EFIEA S0 FR . 9flk (9%, 81l
BIL) FE R B Rk B A
. . kE . RN, 176K (18%,
1318 L) F 2 W E 7 RTX 2Z 8] H B0 0 . o

PRIE . R RSy s 401k (42%, 18418 L)
PRAR T FhER 28 (1 IMAE 5 Fr A BB LA 30 1 40 i &
s 0 S o PR B R AR AN BRI I 22 53 TG
Giiteram X (P>0.05), LS.

*R2 WHEZBJLRTXEITHIECD19TLAIELE:
(M (st’ P75) ]

WiH (i e e R 2H
(n=14) (n=15)

CD19 L (1~/ L)

RTXITHT (20 (190.35?)‘,"225.92) (179.?)?)(,)?(())7.67)

RTX¥7)5 24 b (4.265?'3200) (34.5?)?'15(())3.75)

RTXVAIT A 2 A 1.17(0.46,3.08)  2.00(1.00, 8.50)
CD19 Lt.fi (%)

RTXVAITHT (BELk)  11.17(6.35,17.05) 8.30(6.27, 12.43)

RTXGY7 )5 24 h 3.65(1.33,7.05)  4.15(0.13, 6.15)

RTXIHY7 5 2 )4 0.09(0, 0.15) 0.20(0, 0.50)

. RTXJAITRT (3EZk) . RTXJAYT)5 24 h, RTXIAIT A 2,
W 2H 18] CD19 4k b8, F=0.530, P=0.469; jZH (] CD19 L4 kb
], F=0.361, P=0.550. #fEfEflmdld, CDI9THEUSIRYT IR,
iFIA] 2 $=—141.389, P=0.001; CD19 H @ 5697 A Heas, WhE &
H=—4.183, P=0.001; K541, CDI9THECSIAIFAT LA, I
] Z%=-105.264, P=0.013; CDI19 LUl 53AYFHTLE:, W1 &%=
-3.824, P=0.032. [RTX] FlZH i,

#3 WABILRTXATHIEHEERHZRERNE. ERXBHIELE

AR (n=14)

R (n=15)

1] W Bz SO 3R 1 R A7) BRUAEL T B SO RCER A FH ) BRUAEL
[x + 5, mg/(kg*d)] [M(P,s, P,g), K] [x + 5, mg/(kg*d)] [M(P,s, P,,), K]
RTXJAYTHT 14F 0.59 + 0.37 2.00(1.75, 3.25) 0.47 +0.35 2.00(1.00, 3.00)
RTXIAHIT R 14E 0.16 + 0.09 0(0, 0.25) 0.10 +0.05 0(0, 0)
AN 4.199 -3.324 4.016 -3.336
PlE <0.001 0.001 <0.001 0.001
e [RTX] FIZ .
x4 WHRBILRTXATTECD19MRER . IfKRTT B ER 2R AL
i H *ﬁ?jgfg A ﬁjﬂf_fﬁ vz P
CD19WRE I ] (% + s, H) 57+1.0 54+0.8 0.785  0.439
RTX AT HT LA SIRY7 )R 1 AFE0E R TR R 2506 [ £ 5, mg/(kg- d)] 0.45 + 0.33 0.40 + 0.31 0415  0.682
RTXIBYTHT VAESIBIT R VIER RIREEH [M(Py, Py, K] 2(1, 3) 2(1, 3) -0.409  0.715

RTXIAY7 A 1 AR PN IR EE A RFEE G LA [n(%)] 11(79) 13(87) - 0.564
W24 MBS (x + 5, TD) 77902487 57101015 2428  0.022
. [RTX] FIZE R,
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x5 WHBILFRKMHILEE

SYE| HERE AL (n=14) fRHIHEEA (n=15) HHE PE
IR R (n,/n,) 4/45 5/50 0.034 0.854
JEYE (n,/n,) 11/45 6/50 1.734 0.188
fRNRIERE I MLAE (n,/n,) 21/45 19/50 0.730 0.393
IeG (¥ + s, ¢/L) 5618 6.4+17 1.296 0.206
FI40MI 5L (8 + 5, x 10°/L) 8220 8.0+18 0.272 0.788
FRE R AR AR (¥ + 5, x 10%/1) 3.9+ 1.0 3.7+0.9 0.517 0.609

TE: o IARFRAEBIR: 0, A H RTX A TE S BIR

3 iTig
AW FEUESE TR = 2 H RTX AT dd 25 %
Ik JLZE FRNS/SDNS 447 22 fifk 101 52 e U SN 1 ot
PR, I HAEEAIRYT R B A
B, A JL# FRNS/SDNS K W 4 3 22 i 4k 17
—Fh R AF ISR

RUE B UE W RTX W46 & 07 K4, {HA7E
RTX A7 1 U5, AR K —#B45 47 FRNS/SDNS 19
ILEAERIT R A NE & Hhifr2 )L
YRS A R B R AR R T AR R Ak e s
I A/ AMG RTX ", — 00 RS- 3E RTX
J& W FH MMF 4ERR69T — R A TR T I
], (HKZHEE (560%) £ MMF 1525515 H B E
&P RTE RTX 5l B e e 1 il 5007 vk 52 % KU
e, R RTX RENAYT I AT #0s .

Bk E 5 kA PNSE Rk ", Hit,
— PR W B EL A N, IFTE B Bk
AWK E R RTXJEYT7 o Sellier-Leclerc 28 ' 3%
H, fEL 15 Bik L 4iEres s, #idZ
DRTXITFHE, 60% 1) B 15 B L it . ASHFSE
o, R AR LAE R B U IS 457 RTX B
K 375 mg/m®, Wil CD19 Pk & J5 & & 375 mg/m’
RTXVRIT 2~3 1K 79% MHEFE R a4 2 LAE RTXHA
ST A VAN IREE 222 i, RTXARYT IS 14
WSIRITRT VAR A EL, & R B Basib, b
JoT PER A R e AR, PR HEER R E A
i F RTX 3697 7E 0 /0 L 3 FRNS/SDNS & & BRI
WAV Bz OBl 3R T FH ) T P80 A

M T4t 2 Kl R 7 5K, JL#E FRNS/SDNS
RTX A9 5 FH 751 8 K (1] B B[]t 72 AN IRT R 2R o 2022
A — 51 [ PR 22 Hp e [P 5T g A 1~18 22 i
i) FRNS/SDNS ZZ fif R & /8L, #5Z 1~7 IR RTX 3R
57, BT 375~1 500 mg/m®, BV 24ELLE, K
MHEH 1R RTX BILTCE W R, i 4

BT LR, 58 4 R 585 Kk B 5 5
A BUkEL AR s FERT R 6.1 AN A L A
s 29 4 fB UL 20 R B ARAT, B R E X et 2
HZE, Ao IF R T & 4, 7000 2
RTX 47T FRNS/SDNS HyJ7 20 fil e e e it oe, ok
BG4 58 LB IR 4A T 375 mg/m® RTX, 546
™ H 457 200 mg/m” RTX 5 & IR 77 2~3 IRINIRYT J7
X, BAER B PRI7 R [ i R 98 > RTX AR
K MIGIT e . AR kB, s s
S8 RTX BYI7 ¥, 87% my 8 JLAE RTX IGY7 )5 1
WENREAFFEE G, SHEER B, G5
HEUIIRREE Bk CLANRE , [RIAE P E
Ko W AR B e = A i, IF HARR A e 2%
fEIAFH 25003697 2L I AR FHEE R 4, XK
KW T RKEGM, T8 TEIFEE, KR
FRZ5 R BBt ] &5 R 61~ H L B Itk EL 40 S22
BFE Ry 5.4 40 H, ABARX FHErE R R AL, 2 AR
FEARME . FERR R BB R B RTX M 6
MHJG, BB EE BAR CD19 K B8 JR & FA AL T
SEAGRRIRAS, TA N CD19 B RTX VAT 1 i rh i
7R B AR, H BRI & 5 751N g
SEAPNE KA Y, HIk, T RS L
IR RTX 9 d5c FE 7 58 B W I 48 A ik 75 0F — 25
% .

B ARBIF I K R RS BB X RTX A
RArm sz, (s kA EARR RN, il
PEORSE . BRSCNLRE . R PEOILR . Bt
BEEYY . RIS = A5 0 e RS 4 R
JUTERE RTX B R R R 2 2R, &
W& B fe A A ik U N, e ST R &k
PG, . BN E SN O SR
AR L, ISR a2 B SRR | (IR A ER B 1 IAE
& AEREAL, (AZRIFLRITFE L, X6
S pEC> BRI SE, AT RAEARIE R K
B iE— AT .
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Li P, AR E M RTX 7E 2 HOLE

FRNS/SDNS Bia97 R AR H % 40, ARG
TEFHRA, W TEILRELSFAE, E—1
ARG PRIEERE TG IT ik, A RTXIRIT L
# FRNS/SDNS [ S FR e it 15 i 45

B

(1]

(2]
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E R

o]
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