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Meta-analysis of efficacy and safety of rituximab for children with refractory nephrotic syndrome based on
the real world

REN Xiangge'*, YU Xin'*, ZHANG Jiawei"*, ZHAO Peidong"*, ZHAI Wensheng" *(1. Pediatric Hospital, the
First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450014, China; 2. College of
Pediatrics, Henan University of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT OBJECTIVE To evaluate the efficacy and safety of rituximab (RTX) in the treatment of children with refractory
nephrotic syndrome (RNS) based on the real world by meta-analysis. METHODS A systematic search was conducted on CNKI,
Wanfang, VIP, PubMed, Embase, Web of Science, the Cochrane Library, and CINAHL databases to strictly screen the literature
and evaluate their quality. A meta-analysis was performed on the extracted literature data using R 4.2.2 and RStudio software.
RESULTS A total of 26 real-world studies were included in this study, involving 996 children with steroid-dependent nephrotic
syndrome/frequente-relapse nephrotic syndrome (SDNS/FRNS) and 205 children with steroid-resistant nephrotic syndrome (SRNS).
The results of the meta-analysis showed that the complete remission (CR) rate of RTX treatment for RNS was 46% (95%CI:
37%-56%) , the partial remission (PR) rate was 22% (95%CI: 14%-31%) , and the discontinuation rate was 35% (95%CI:
25%-44%). The results of subgroup analysis showed that the CR rate of RTX treatment in SDNS/FRNS children was 49% (95%CI:
37%-62%) , PR rate was 25% (95%CI: 0-50%) , discontinuation rate was 41% (95%CI: 29%-52%) ; the CR rate in SRNS
children was 42% (95%CI: 27%-56%), PR rate was 22%(95%CI: 12%-32%), discontinuation rate was 21% (95%CI: 4%-38%).
The recurrence rate in children with SDNS/FRNS was 39% (95%CI: 21%-57%) within 1 year or less, 18% (95%CI: 18%-98%)
in 2 years and more. As for safety, the majority of adverse reactions were mild infusion reactions, with an incidence of 13%
(95%CI: 8%-22%). Sensitivity analysis suggested that the
results were robust. There was publication bias in mild infusion
reaction rate. CONCLUSIONS RTX is effective and safe in
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Study Events Total Proportion [95%-CI] Weight
Subgroup = SRNS

Bai Ling 0 12 —a— 0.83[0.52;0.98] 4.3%
Wang Meigiu 2 10— — 0.20[0.03; 0.56]  3.9%
Jacek Zachwieja 16 30 — 0.53[0.34;0.72] 45%
Rezan Topaloglu 4 20 —@—— 0.20[0.06;044] 45%
Mehmet Tasdemir 8 22 —B—— 0.36 [0.17; 0.59] 4.3%
Rozita Hoseini 430 = 047[0.28,0.66] 4.5%
Koichi Kamei 7 10 — i 0.70[0.35,0.93] 3.6%
Biswanath Basu 6 24 —f—— 0.25[0.10; 0.47] 4.6%
Rajiv Sinha 8 3 L 0.26[0.12,045] 4.7%
Random effects model 189 0.42 [0.27; 0.56]  39.0%

Heterogenedty: 1° = 78.32%, 1 = 0.039, p < 0.01

Subgroup = SONS/FRNS

Stephanie Tellier 4 0.22[0.06; 0.48] 4.4%
Chan Changyien 8 18 0.44[0.22.069] 4.1%
Niu Xiaoling 6 19 —fF—— 0.32[0.13; 0.57) 4.3%
Rita Gomes 7 15 —— 047[021:073] 3.9%
Kim Hyunji 8 18 —= 0.44[0.22,0.69] 4.1%
Mehmet Tasdemir 8 20 —_— 040[0.19; 0.64] 4.2%
Rezan Topaloglu 6 21 —— 076[0.53;0.92] 4.5%
Shuichiro Fujinaga 4 10 —8 0.40[0.12, 0.74]  3.5%
Hazel Webb 13 42 —— 0.31[0.18;047]  4.8%
Pietro Ravani 9 4 —F— 0.20[0.09; 0.34]  5.0%
Abdullah A. Al Salloum 12 17 — 0.71[0.44; 0.90] 4.2%
Wang Rugiong 15 28 —— 0.54[0.34;0.72] 4.5%
Sellier-Leclerc AL 19 30 —s— 063[0.44;080] 4.6%
Rozita Hoseini 10 10 &1 100[0.69;1.00] 4.9%
Random effects model 312 - 0.49[0.37; 0.62] 61.0%
Heterogeneity: 1° = 89.54%, T = 0.047, p < 0.01

Random effects model 501 e 0.46 [0.37; 0.56] 100.0%

Heterogenetty: 1° = 86.93%, 1 = 0.044, p < 0.01
Test for subgroup differences: ﬁ =0.60,df=1(p =0. ‘9,2 04 0.6 0.8 1

E2 RTX 447 SDNS/FRNS 2 SRNS £ JL CR Z Fx
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Study Events Total Proportion [95%-CI] Weight
Subgroup = FSGS

Rozita Hoseini 16 29 — 0.55[0.36; 0.74]  9.4%
Koichi Kamei 4 7 — " 0.57[0.18;0.90] 6.3%
Biswanath Basu 1 11— 0.09[0.00; 0.41] 9.6%
Rajiv Sinha g 15 —_— 0.53[0.27;0.79] 8.2%
Abdullah A. Al Salloum 0 e 0.00[0.00; 0.97] 3.7%
Random effects model 63 ———mm—— 0.38 [0.14; 0.61]  37.2%
Heterogenety: I = 78.28%, 7" = 0.047, p < 0.01

Subgroup = MCD

Rozita Hoseini 709 —— 0.78 [0.40; 0.97] 7.9%
Biswanath Basu 4 3 —F— 0.31[0.09; 0.61] 8.2%
Rajiv Sinha 5 10 —_— 0.50[0.19;0.81] 7.2%
Niu Xiaoling 6 19 —— 0.32[0.13;057] 89%
Abdullah A. Al Salloum n 13 —F— 08505509 9.1%
Koichi Kamei 2 2 —————+—#l  1.00[0.16:1.00] 5.6%
Chan Changyien 8 18 —a— 0.44[0.22;069] 8.6%
Shuichiro Fujinaga 4 10 — s 0.40[0.12;0.74] 7.3%
Random effects model 94 e 0.56 [0.38; 0.73] 62.8%
Heterogenety: /° = 73.17%, t° = 0.044, p < 0.01

Random effects model 157 e cont 0.49 [0.35; 0.63] 100.0%

Heterogenety: I° = 76.89%, v = 0.047, p < 0.01 | ! ! j j !

Test for subgroup differences: 2= 1.48, df = 1 (b = 022

B3 RTXiBJTFSGSE{MCD £ JL CR RRZHEHHE

04 06 08 1

Study Events Total Proportion [95%-CI] Weight

Subgroup = SRNS

Bai Ling 2 12— 0.17[0.02;0.48] 9.7%
Jacek Zachwieja 12 30 e 040([0.23;059] 117%
Rozita Hoseini 3 30 —F—— 0.10 [0.02; 0.27] 16.4%
Biswanath Basu 10 24 ——— i ————— 0.42[0.22; 0.63] 10.4%
Koichi Kamei 10— 0.10 [0.00; 0.45] 11.0%
Rezan Topaloglu 4 20 —_— 0.20[0.06; 0.44] 117%
Wang Meigiu 2 10 —E 0.20[0.03;0.56]  8.0%
Random effects model 136 T 0.22[0.12;0.32] 78.7%

Heterogeneity: 1” = 57.67%, 7 = 0.010, p = 0.03
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Heterogeneity: 1 = 66.98%, ©° = 0.022, p = 0.08

Random effects model 172 ‘-—-

Heterogenetty: I” = 53.58%, ©° = 0.009, p = 0.03
Test for subgroup differences: i = 0.05,df=1(p =082} 02 03 04 05 06

B4 RTX 447 SDNS/FRNS 5 SRNS £ )L PR Z 17
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0.22 [0.14; 0.31]

00.0%
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Study Events Total Proportion [95%-CI] Weight

Subgroup = Within 1 years

Wang Rugiong 13 28 0.46 [0.28; 0.66] 15.4%
Shuichiro Fujinaga S ———— 0.40[0.12;0.74] 11.7%
Chan Changyien 10 18 ——— 0.56[0.31;0.78] 14.0%
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Subgroup = More than 2 years '

Stephanie Tellier 14 18 . — 0.78[0.52;0.94] 15.2%
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Random effects model 124 e 0.45[0.28; 0.62] 100.0%

T T

Heterogeneity: I2 =82.94%, = 0.039,p<0.01
Test for subgroup differences: 72 = 0.70, df = 1 (o = 0. «9'2
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TBIT I P2 5N 219%(95%C1 1 4%~ 38% ) .,

Proportion [95%-CI] Weight

04 06 0.8

Study Events Total

Subgroup = SONS/FRNS

Stephanie Tellier 8 18 —_— 0.44 [0.22; 0.69) 17.3%
Rita Gomes 7T 15 — = 047[0.21;0.73] 14.6%
Kim Hyunji 8 18 —_— 044[0.22;069] 17.3%
Abdullah A. Al Salloum 5 17 —a— 0.29 [0.10; 0.56] 19.0%
Common effect model 68 -._' 0.41 [0.29; 0.52] -
Heterogeneity: I* = 0%, ©°= 0, p = 0.69 !
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Kaoichi Kamei 3 10 —7F 0.30 [0.07; 0.65) 11.9%
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Heterogeneity 1> = 0%, © = 0,p = 0.46 \

H
Common effect model 30 -—I= 0.35 [0.25; 0.44]

Heterogeneity: /* = 7.24%, T = 0.002, p = 0.37
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2.4 HERMESH

TR 3T 45 2R A B, ORI R — I 5 5 A9
SR G ARG RAR T (L PR 4 461, SUaetk: 7317 141 L
K7, HAR RS ) AR AT S 45 R A

Study Proportion 95%-Cl P-value Tau2 Tau I[2
Omitting Bai Ling — 0.23 [0.13;0.33] . 0.0112 0.1056 59%
Omitting Jacek Zachwieja —— 0.20 [0.11;0.28] 0.0054 0.0738 40%
Omitting Rozita Hoseini —8— 0.25 [0.16;0.34] . 0.0077 0.0876 44%
Omitting Biswanath Basu —=— 0.20 [0.11;0.28] . 0.0060 0.0776 43%
Omitting Koichi Kamei — 0.24 [0.14;0.33] . 0.0099 0.0995 56%
Omitting Rezan Topaloglu — 023 [0.13;0.33] . 0.0117 0.1083 59%
Omitting Wang Meigiu —— 0.23 [0.13;0.32) . 0.0110 0.1049 59%
Omitting Rita Gomes —— 0.21 [0.12;0.30] . 0.0083 0.0913 52%
Omitting Rezan Topaloglu —— 0.24 [0.14;0.34] . 0.0110 0.1047 58%
Random effects model ——— 0.22 [0.14; 0.31] . 0.0092 0.0961 54%
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