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Systematic evaluation of the efficacy and safety of intravenous human immunoglobulin combined with
cyclophosphamide in the treatment of systemic lupus erythematosus

ZHANG Junke',HAO Jie',ZHANG Yi',ZHANG Rui', LU Xiaojing"*, LIU Kefeng' *(1. Dept. of Pharmacy, the
First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China; 2. Henan Provincial Center for
Drug Clinical Comprehensive Evaluation, Zhengzhou 450052, China)

ABSTRACT OBJECTIVE To systematically evaluate the safety and effectiveness of intravenous human immunoglobulin (IVIG)
combined with cyclophosphamide in the treatment of systemic lupus erythematosus (SLE), and to provide an evidence-based basis
for clinical medication. METHODS Retrieved from PubMed, Embase, Cochrane Library, CBM, CNKI and Wanfang database,
randomized controlled trials (RCTs) about IVIG combined with cyclophosphamide versus cyclophosphamide alone based on
glucocorticoids were collected. The quality of the included literature was evaluated with Cochrane 5.1.0 risk of bias assessment tool
after literature screening and data extraction, and meta-analysis was performed by using RevMan 5.4 software. RESULTS A total
of 13 RCTs were included, involving 842 patients. Meta-analysis showed that compared with cyclophosphamide alone, IVIG
combined with cyclophosphamide improved the overall response rate of systemic lupus erythematosus [RR=1.23, 95%CI (1.15,
1.32), P<<0.000 01], lowered the systemic lupus erythematosus disease activity index [MD=—2.05, 95%CI( —2.51, —1.60),
P<<0.000 01], relieved 24 h proteinuria [MD=—1.29, 95%CI( —1.57, —1.01), P<<0.000 01], reduced the inflammatory factor
MCP-4 [MD=—28.04, 95%CI(—32.72, —23.37, P<<0.000 01)], IL-4 [MD=—1.66, 95%CI(—1.96, —1.36), P<<0.000 01],
and boosted immune complement C3 [SMD=0.74, 95%CI (0.34, 1.14) , P=0.000 3] and complement C4 [SMD=0.99, 95%CI
(0.31,1.67), P=0.004]; it had similar incidence of adverse drug reactions to cyclophosphamide therapy alone [RR=0.81, 95%CI
(0.57, 1.17), P=0.26]. CONCLUSIONS Compared with cyclophosphamide alone, IVIG combined with cyclophosphamide has a
positive role in improving the overall response rate of treating SLE, improving clinical symptoms, reducing inflammatory factors,

improving immune function, but the results should be
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HETF2016™ 3 3 1028 929 N+18 ME17 CTX200~400 mg/m*+ IVIG400~500 mgkg CTX200~400 mg/m* 1 Q300
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VIGETE  EETA Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95%Cl M-H, Fixed, 95% CI
%% 2015 33 36 26 33 125%  1.16(0.95,1.42) —
5 2013 43 46 36 46 166%  1.19[1.01,1.42) E—
IEE 2018 48 49 40 49 184%  1.20(1.04,1.38) -
EERE 2018 34 37 27 37 124%  1.26[1.01,157) —
AARESE 2017 7 40 28 40 129%  1.32(1.06,1.65] —_—
812021 37 39 30 39 138%  1.23[1.02,1.49) -
By 2017 37 39 28 39 134%  1.28(1.05,1.56] —_—
Total (95% CI) 286 283 100.0%  1.23[1.15,1.32) L 2
Total events 269 216
Heterogeneity: Chi*=1.12, df = 6 (P = 0.98); F= 0% 05 07 15 3
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Study or Subgroup _ Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl 1V, Fixed, 95% Cl
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Total (95% C1) 223 231 100.0% -2.05[-251,-1.60] >
Heterogeneity: Chi*=10.20, df= 6 (P = 0.12); F= 41%
Testfor overall effect 7= 8.80 (P < 0.00001)
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EEFE 2018 1 a7 13 37 271%  0.85(0.44,1.64] —
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VIGHT4] AT Mean Differe M
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95%Cl
Boletis 1999 067 073 5 075 084 9 75% -0.08[-0.92,0.76]

#2015 131 1.03 36 278 239 36 74% -1.47[232,-062]

INEE 2018 125 011 49 275 062 49 209% -1.50[1.68,-1.32) -

1541145 2016 13 104 38 276 237 38 78% -1.46(228,-064]

IFIR 2019 085 071 20 184 123 20 108% -1.08[1.71,-0.47] -
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FBITL 2003 088 0.76 20 192 114 25 121% -1.04[1.60,-0.48] I
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Total (95% C1) 265 100.0% -1.29[1.57,-1.01] >
Heterogeneity: Tau®= 0.08; Chi*= 18.77, df = 8 (P = 0.02); F= 57%

Test for overall effect: Z= 8.95 (P < 0.00001)
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JANES I

2 - 1
Favours [experimental] Favours [control]

FRE B #) Meta 53> #T ZR 4R &

VIGH74] WIS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight 1V, Random, 95% CI 1V, Rand 95%Cl

#2015 1373 1327 36 16826 1412 36 180% -30.96(-37.29,-24.63]
EE 2018 13621 251 49 16392 1025 49 242% -27.71[-30.66,-24.76]
aas%; 2017 1386 145 40 167.8 142 40 18.0% -29.20(-35.49,-22.91]

41 2021 13669 1225 39 15525 1265 39 19.5% -18.56(-24.09,-13.03]

,§.§XZD17 13522 1207 39 16914 1089 39 20.3% -33.92(-39.02,-28.82

Total (95% CI) 203 203 100.0% -28.04[-32.72,-23.37)
Heterogeneity: Tau®= 21.24; Chi*= 17.39, df= 4 (P = 0.002); F=77%
Testfor overall ewect Z=11.76 (P < 0.00001)
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VIGHIF A AT
Study or Subgroup _ Mean _ SD_Total Mean SD Total Weight IV, Random, 95% Cl IV, Random. 95% CI

Mean Difference Mean Difference

#2015 344 053 36 504 048 36 209% -160F1.83,-1.37) -
35 2018 312 032 43 529 069 49 213% -217(238,-1.96)

BAEEE 2017 34 05 40 51 06 40 207% -1.70[1.94,-146] -
24201 324 105 39 428 092 39 158% -1.04[1.48,-0.60) —
BER 2017 342 051 39 503 046 39 213% -161(1.83,-1.39) -
Total (95% CI) 203 203 100.0% -1.66 [-1.96,-1.36] L
Heterogeneity: Tau®= 0.10; Chi*= 28.35, df= 4 (P < 0.0001); I*= 86% Y

-1 1 2
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Study or Subgroup _ Mean __SD _Total Mean S Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
%48 2003 06 02 14 051 012 12 257%  052(027,1.30) I
2412021 10289 1165 39 9325 1184 39 743% 0.81(0.35,1.28] 4
Total (95% C) 53 51 100.0% 0.74[0.34,1.14] >
Heterogeneity: Chi*= 0.40, df=1 (P = 0.53); F= 0%

Testfor overall effect Z= 3.62 (P = 0.0003)
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(2)FMA& CATKF- 2 TR il T #MA C4 7K,
BFE A Goit2f = ik (P=0.15,1°=51%) , K FI bl
WLV ARG IR0 1 . Meta M5 R 7R | il 50 20 2
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VISP T
Study or Subgroup _ Mean  SD Total Mean SD Total Weight IV, Random. 95% Cl IV, Random, 95% CI

Std. Mean Difference Std. Mean Difference

18 2003 008 002 14 005 002 12 359% 1.45(0.57, 233 ——
2612021 2236 514 39 1868 486 39 641% 073(0.27,1.19) —

Total (95% C1) 53 51 100.0% 0.99[0.31,1.67] -
Heterogeneity: Tau?= 0.13; Chi*= 2.04, df=1 (P = 0.15); F=51%

Testfor overall effect 7= 2.85 (P = 0.004) . \Vléjﬁﬁig ﬁﬂ:;ﬁiﬂ :
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=2 YMARREEZERZGRUESTER

L3S St RR(95%CI) P

20151 P=086."=0 0.76(049,1.20) 024
& 20187 P=1.00,1>=0 0.86(0.60,1.25) 034
(R 2016 P=084,1’=0 0.82(057,1.19) 030

EEFH 201870 P=083,1’=0 0.80(052,1.23) 031
IR 201720 P=083,*=0 0.79(0.53,1.19) 025
481202119 P=0.83,1"=0 0.82(056,1.19) 029
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