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(FEE] HEY @ Meta 07 PEAS FERR BT (tocilizumab, TCZ) JE 77 5 B 56 R 9 55 S8 4 (corona virus disease
2019, COVID-19) FE k& BEYL XS, IFEERBAHIAE COVID-19 BH I L R IR G . Hik &
The Cochrane Library, PubMed, Web of Science, WV ZIR o [E Az My B 24 SCHk B 72 LA M T T BUR BETP R T
2019 4% 12 H 19 H % 2022 4F 12 H 30 H AR HFGEE B BTIAYT COVID-19 FE M AHDCHTF S, i 18 I $ B SCHik
TR ARGk R IRY I BE, FIFH RevMan 5.4.1 47 Meta 2087, 850 JLORE T 1691 5% 30k, 40A 18 Tiff
R, WK 3933 Z . FERRRPIARUETRTT A Ak R IR R A 50N 19.14%(331/1729), FRifEIRIT 44k R IR & A=
BN 12.119%(267/2204), Meta S3HT 45 R BIR , FEEREAPU+ARIEIGI7 414k B B & AR R 8 TAR IR I 41 [RR =
135, 95%CI(1.05, 1.74), P=0.02]. WA Hr iR, AR50 S A6 BR S0 & A 4k R IR GL 1 KU A R . 46
TRELPLLA 25 120 400 ~ 800 me/d 1 W20 4k & B A 3R B 5 TARMEVR T4, ZRHAAGSRIT#E L [RR =
1.48, 95%CI(1.19, 1.84), P=0.0004]; <400 mg/d 4k &Ry kLR B & ThafERIT A, ZRARRITF
Y [RR =1.87, 95%CI(1.28, 2.72), P=0.001]; FLERHAILAAFIEN 6 ~ 8 me/ke WAL ShrifEIAYT 4 L2
SEGIFE N 858 SAMERITHEL, FEERAPUAT BN COVID-19 M & A4k RGO UR , IGIRS 245
BURATAHPFAL G A ER S HTIR YT IO R 25 RS o (R, E AT ZE s 2 KRR L i B M A Sttt — 25014 .
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A Meta-analysis of the Risk of Secondary Infection of
Tocilizumab in the Treatment of COVID-19
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[ Abstract] Objective  Meta—analysis was conducted to assess the risk of secondary infection caused by
tocilizumab (TCZ) in the treatment of Corona Virus Disease 2019 (COVID-19), in order to provide an evidence—
based basis for the safety of tocilizumab in patients with COVID-19. Methods Cochrane Library, PubMed, Web
of Science, CNKI, SinoMed and Wanfang databases were searched in computer to collect randomized controlled
trial and cohort study of treating COVID-19 with tocilizumab from December 19, 2019 to December 30, 2022. A
meta—analysis of the results of each study was performed using RevMan 5.4.1 software. Results A total of 1691
references were screened and eighteen studies involving 3933 patients were included. The incidence of secondary

infection in the tocilizumab with the standard treatment group and standard treatment group was 19.14% (331/1729)

(FSHHE] 2023 -10-24

[(BE£mH] BEXRAKPAEE I H (82060744)

EE®AN] PWi(1996~), &, BRA, FEEM-HRA, FENFIEIRYFIR TR,
[B{E1E&] T HEIH, E-mail: zhongjuanwang7@163.com; 5Z5, E-mail: 837197724@qq.com



58 B BE B K222 4 45 %

and 12.11% (267/2204), respectively. Meta—analysis showed that the tocilizumab + standard treatment group had a
higher incidence of secondary infection than the standard treatment group [RR = 1.35, 95%CI (1.05, 1.74), P=
0.02]. The results of the subgroup analysis showed that the risk of secondary infection with different doses of
tocilizumab was different. The incidence of secondary infection was significantly higher in the subgroup with doses of
400 ~ 800 mg/d tocilizumab than in the standard care group [RR = 1.48, 95%CI (1.19, 1.84), P=0.0004]. The
incidence of secondary infection in subgroups with doses of <400 mg/d tocilizumab was also significantly higher than
that in the standard treatment group [RR = 1.87, 95%CI (1.28, 2.72), P = 0.001]. However, there was no

statistical significance between the subgroup 6 ~8 mg/kg tocilizumab and the standard treatment group.

Conclusions

standard treatment,

Tocilizumab may increase the risk of secondary infection in patients with COVID-19 compared with

and the benefits and risks of tocilizumab should be carefully evaluated before clinical

administration. Moreover, large and high—quality studies are needed for further evaluation.

[ Key words] Tocilizumab; COVID-19; Secondary infection; Meta—analysis
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f& T B COVID-19 B # o F TCZ+SOC A+, 4k
KGR K& A R 19.14%(331/1729), 1fif SOC 4
2k KRG R A2 R 12.11%(267/2204), AR 5
Tt o b, ZEH K PN 52%, Ui SemiFoE
BAA R, RIRZR M T REVLSN B 1T
Meta 7317 o Meta 73 H7 B &5 32 B, TCZ+SOC 41
B2k K e & A= R T SOC 4, 25 HA 512
& Y [RR =135, 95%CI(1.05, 1.74), P=0.02].



60 EAI VS N2 1 o545 &
x 1 PNTEAIEREFE(n)
Tab.1 Basic characteristics of the included studies (7)
e ID-1 we) ., 6P o ﬁﬁ@g i1
o vy wx o CON ) e gﬁtﬂﬁﬁﬁéﬂ Wi IO O, aen
e 4
Broman'®’ 2022 ¥ SBRIEMFEREE  58/59 86 57 29  8mgkg 1 1 28
Campochiaro'®! 2020 FEOKH] EAEEH 65/60 65 32 33 400 mg/d 4 4 28
Canziani'” 2020 EORM HEIEEH 63/64 128 64 64  8mgkg 20 25 30
Eimer'’ 2020 I EAEAH 56/56 87 29 58  8mgkg 9 20 30
Galvan-Roman™ 2021 TPHBEA HIERE 61/64 146 58 88  8mgkg 3 12
Gordon!'"” 2021 b fEEEH 62/61 755 353 402 8 mgkg 1 0 69
Guaraldi™!! 2020 RORH] HEAESH 67/69 544 179 365 8 mgkg 24 14 /
Hermine!'”! 2022 EE hE. GEESE  43/57 97 51 46  8mgkg 27 13 95
Hillt"! 2020 FEE  EAERHF / 88 43 45 400 mg/d 4 2 28
Kimmig!* 2020 KE W fAEEHE / 111 54 57 400 mg/d 29 16 /
Pettit 15! 2020 EHE 66/65 148 74 74 400 mg/d 17 6 58
Rodriguez-Bafio!'" 2021 PHIEA WRIERESEHEE  66/69 427 88 339 400~800mg/d 11 36 21
Rojas-Marte!'” 2020 RE W EERHE 58.8/62 193 96 97  / 16 26 /
Ruiz-Antoran™ 2021 PHPEA HEIEERH 65/71.3 506 268 238 400~800mg/d 124 72 28
Salvarani!'?! 2021 EORHM] HEIEEH 61.560 126 60 66  8mgkg 1 4 30
Sandhu 2’ 2022 / Gt e 68.2/63.9 115 66 49  8mgkg 30 12/
Soin™! 2021 EPEE b, HESRE 55/53 179 91 8  6mgkg 6 30
Tsail? 2020 EKE W HEERE 62/61 132 66 66 400 mg/d 4 4
H: TCZ: ¥EERIEHT; SOC: FRHEVARYT

g $5:8 35582 E2£258:283Fz:58¢%¢
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Fig. 2 Bias risk of the included studies
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Fig. 3 Bias risk of the included studies
TCZ+SOC sSOoC Risk Ratio Risk Ratio
_Study or Subgroup __ Events Total Events Total Weight M-H. Random, 95% C/ M-H. Random, 95% CI
Broman 2022 1 57 1 29 0.8% 0.51[0.03, 7.84] ¢
Campochiaro 2020 4 32 4 33  3.0% 1.03 [0.28, 3.78]
Canziani 2020 20 64 25 64 9.3% 0.80 [0.50, 1.29] 1
Eimer 2020 9 29 20 58 7.2% 0.90[0.47,1.72] b
Galvan-Roman 2021 3 58 T 88 2.9% 0.65[0.18, 2.41]
Gordon 2021 1 353 0 402 0.6% 3.42[0.14, 83.57] ¢ >
Guaraldi 2020 24 179 14 365 7.4% 3.50 [1.85, 6.59]
Hermine 2022 27 51 13 46 8.6% 1.87[1.10, 3.18] "
Hill 2020 4 43 2 45 2.0% 2.09 [0.40, 10.85] *
Kimmig 2020 29 54 16 57 9.2% 1.91[1.18, 3.10] -
Pettit 2020 17 74 6 74 5.2% 2.83[1.18, 6.78]
Rodriguez-bano 2021 1 88 36 339 7.4% 1.18 [0.62, 2.22] ¥
Rojas-Marte 2020 16 96 26 97 8.3% 0.62 [0.36, 1.08] X B
Ruiz-Antoran 2021 124 268 72 238 124% 1.53 [1.21, 1.93]
Salvarani 2021 1 60 4 66 1.2% 0.28 [0.03, 2.39] ¢
Sandhu 2022 30 66 12 49 8.2% 1.86 [1.06, 3.24] ?
Soin 2021 6 91 5 88 3.6% 1.16 [0.37, 3.67]
Tsai 2020 4 66 4 66 2.8% 1.00 [0.26, 3.83]
Total (95% CI) 1729 2204 100.0% 1.35[1.05, 1.74] -
Total events 331 267
e v 5 . 2 _ . — - + + t t
Heterogeneity: Tau?= 0.12; Chi* = 35.51, df = 17(P = 0.005); P=52% 02 05 1 > 5

Test for overall effect: Z=2.35(P=0.02)

Favours [experimental] Favours [control]
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Fig. 4 Meta-analysis of the risks of secondary infection of tocilizumab in the treatment of COVID-19
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] BE I 55 1 B A PUBR eE ) Y, TRl
JH 3 o G 2 410 1) 79 5 2 R Ak R R, & IE
AT H R B, (HiX s E B RAF7E 57 R
PERO AT B — D SRR
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TCZ+SOC soc Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
2.1.1 <400mg/d
Campochiaro 2020 4 32 4 33 2.8% 1.03[0.28, 3.78] N S
Hill 2020 4 43 2 45 1.8% 2.09 [0.40, 10.85] -1 =
Kimmig 2020 29 54 16 57 104% 1.91[1.18, 3.10] T
Pettit 2020 17 74 6 74 5.2% 2.83[1.18, 6.78] ===y
Tsai 2020 4 66 4 66 2.6% 1.00 [0.26, 3.83] . ST
Subtotal (95% CI) 269 275 22.8% 1.87 [1.28, 2.72] . 4
Total events 58 32
Heterogeneity: Tau*= 0.00; Chi> = 2.54, df = 4(P = 0.64); = 0%
Test for overall effect: Z=3.26(P = 0.001)
2.1.2 400-800mg/d
Rodriguez-bano 2021 1" 88 36 339 7.9% 1.18[0.62, 2.22] B
Ruiz-Antoran 2021 124 268 72 238 159% 1.53[1.21, 1.93] -
Subtotal (95% CI) 356 577 23.9% 1.48 [1.19, 1.84] L 4
Total events 135 108
Heterogeneity: Tau’= 0.00; Chi* = 0.58, df = 1(P = 0.44); P= 0%
Test for overall effect: Z = 3.54(P = 0.0004)
2.1.3 6-8mg/kg
Broman 2022 1 57 1 29 0.7% 0.51[0.03, 7.84]
Canziani 2020 20 64 25 64 10.6% 0.80 [0.50, 1.29] e
Eimer 2020 9 29 20 58 7.7% 0.90 [0.47, 1.72] -
Galvan-Roman 2021 3 58 7 88 2.7% 0.65 [0.18, 2.41] - =1
Gordon 2021 1 353 0 402 0.5% 3.42[0.14, 83.57]
Guaraldi 2020 24 179 14 365 7.9% 3.50 [1.85, 6.59] il
Hermine 2022 27 51 13 46 9.6% 1.87 [1.10, 3.18] i e
Salvarani 2021 1 60 4 66 1.1% 0.28 [0.03, 2.39]
Sandhu 2022 30 66 12 49 91% 1.86 [1.06, 3.24] T
Soin 2021 6 91 5 88 3.4% 1.16 [0.37, 3.67] N
Subtotal (95% CI) 1008 1255 53.3% 1.31[0.86, 2.01] <
Total events 122 101
Heterogeneity: Tau’= 0.22; Chi* =21.68, df = 9(P = 0.010); I*= 58%
Test for overall effect: Z=1.24(P=0.21)
Total (95% CI) 1633 2107 100.0% 1.46 [1.16, 1.85] L 4
Total events 315 241
Heterogeneity: Tau’= 0.07; Chi* = 26.58, df = 16(P = 0.05); I'= 40% =0 = 041 : 1=o pre 0=

Test for overall effect: Z=3.20(P = 0.001)
Test for subgroup differences: Chi*> = 1.65, df = 2(P = 0.44); P= 0%

B S5 fEkBEfi+ AR ASRERTARESRRBENEZHETLHSH

Fig.5 Analysis of dose subgroups of tocilizumab with standard care group and standard care group for secondary infection risk

Favours [experimental] Favours [control]

Meta-analysis estimates, given named study is omitted
| Lower CI Limit oEstimate | Upper CI Limit

Broman 2022 | o} |
Campochiaro 2020 o |
Canziani 2020 [ o} 1
Eimer 2020 | o |
Galvan-Roman | o |
Gordon 2021 I - - [e . e
Guaraldi 2020 | | o |
Hermine 2022 | | o |
Hill 2020 | o ' |
Kimmig 2020 || o 1
Pettit 2020 | 1 o 1
Rodriguez-bano 2021 | (o} 1
Rojas-Marte 2020 1 o |
Ruiz-Antoran 2021 S R © [
Salvarani 2021 | o 1
Sandhu 2022 | | o 1
Soin 2021 | o]
Tsai 2020 o |

0.98 1.05 1135 174 185
6 FETREHIAST COVID-19 B & B MRS HER

Fig. 6 Results of tocilizumab in the treatment of COVID-19 induced secondary infection risk sensitivity analysis
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Funnel plot with pseudo 95% confidence limits
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Fig. 7 Funnel plot of the risk of secondary infection of
tocilizumab in the treatment due to COVID-19
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