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Efficacy and safety of ketogenic diet,anakinra,and tocilizumab in treatment

of febrile infection—related epilepsy syndrome in the acute stage
Liu Weti,Deng Jiong,Sang Tian,Zhang Jie
(Children’ s Medical Center , Peking University First Hospital )

[ Abstract] Objective : To investigate the efficacy and safety of ketogenic diet, anakinra, and tocilizumab in the treatment of febrile
infection—related epilepsy syndrome (FIRES) through a meta—analysis. Methods : With FIRES, ketogenic diet, anakinra, and tocili-
zumab as search terms, the databases of PubMed, Embase, Web of Science, the Cochrane Library, Clinicalttrials. gov, CNKI, Wanfang
Data, and VIP were searched for related articles published up to December 13,2024. Two reviewers independently screened the ar-
ticles according to the inclusion and exclusion criteria and assessed the risk of bias of the studies included. Review Manager was used
to perform the meta—analysis. Results: Among the 549 studies, 45 case reports and case series met the inclusion criteria, and there
were 45 retrospective studies in total ,among which 25,8, and 17 were included in the ketogenic diet group, the tocilizumab group, and
the anakinra group, respectively, with 66 patients in the ketogenic diet group, 8 in the the tocilizumab group, and 54 in the anakinra
group. There were 3 case reports, in which all 3 patients were treated with tocilizumab and anakinra. The meta—analysis showed that in
the treatment of FIRES in the acute stage, ketogenic diet, anakinra, and tocilizumab showed a response raet of 68% (95%CI1=51%
-85%, I’=71% , P<0.01) , 57% (95%C1=35%-80% , I’=71% , P<0.01) , and 100% (95%CI=79%-100%, I’=0% , P=1.00) , respec-
tively, with no statistical differences between studies. The survival rate was 96% (95%CI1=89%—100% , I°=0% , P=1.00) in the keto-
genic diet group, 96% (95%CI1=89%—100% , I’=0% , P=1.00) in the
TEENB: % 45,Email:2111210162@stu.pku.edu.cn, anakinra group, and 100% (95%C1=80%-100% , I*=0%, P=1.00)

BRI T e LAY in the tocilizumab group. The incidence rate of adverse reactions

BIRIES K 3, Email: zhangjie2013bjmu@163.com. was 22%(95%CI1=7%-37% , I’=81% , P<0.01) in the ketogenic diet
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FIRES, and ketogenic diet and anakinra treatment have a relatively high incidence rate of adverse reactions. Hypoglycemia and infec-

tion are adverse reactions commonly observed during treatment.
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febrile infection—related epilepsy syndrome OR FIRES) .
1.1.4 KRN [(diet, ketogenic) OR(kelogenic diet)OR
(diets, ketogenic) OR (ketogenic diets) OR (modified atkins
diet) OR (low glycemic index treatment) OR (medium—chain tri-
glyceride diet) OR (tocilizumab) OR (RHPM-1) OR (atlizumab )
OR (monoclonal antibody) OR (roactemra) OR (BAT1806) OR
(MSB11456) OR (anakinra) OR (IL1 inhibitor) OR (interleukin
1 receptor antagonist protein) OR (IL-1Ra) OR (kineret) OR
(antril)] AND [(febrile infection—related epilepsy syndrome)
OR(FIRES)].
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PESUTRIAR P A B ERCRA T | BT 1 R AT Rk A
YEIT YRR B EE (randomized controlled trial , RCT)  Wi%%
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PRI B AT T3 ST S ELA v i o RS, o ZE BT ISR vh | AE X 8k

VE s, U5 ZEAH S SCHR : Pumbed (79) , Embase(188) , Web of Sceince
(230), Cochrane Library(O) ,Clini cahtrials.guv(O) HIT(27) 4k
Q1) EHK(6)
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FBAE T, 54 3232 BTIR 100 23R YT, 8 % Z FE IR AP TIRYT
66 1l FB H ez THERIREIRYT . I DR A 8 T 0 197
55, 44 SCRRARE B AP IR T, Tad YC 25 RGE T 1 THANA SR
FRA R AINRIRGE . Horb 25 451 8 ) L4232 TR 1 8 R 13
I7 , BRI AR B A LD R 200 14~25) A
PR IE] A 86(13~257) d, WA TH 7 5524 3.8(3~5) me/(kg-d) o
FEAH FH AR (= 2w, A LS R T 2/ 4 R 245
Wy, Frp 22 191 (88% ) i FH T4 K B 28 A f e Bk 1, o
L1357 FH BRTIR (3 23R 97 e 1 8 4836 7 il & AR A0 s /b
50% LA b R BEF N 12% . AUA 3 d SCHRSE B 3
R /D RBETEAT Meta B85 01, FEER ST 36 1 IR
AR BT I TORL 48 4 19 WS F s 32 3R 7 AL L AT 8 il
3 AR YR BT A& VE D =50% , Foh Aledo—Serrano A 2B
HRIE T 4% 54 FIRES 18 P 19 L35 28 25 (999 061) 3R 9 e 4t L o
AR FR B L R AR 13 1k, B FE 2 B IR 1 i 3=
TRYT o BTS2 AR LR ) B A H 100 mg, 7 FIRES ;&%
JEH AR TAEFE LG T, Hod 381 BB (60% ) B0 & 1R AT %
FAAR 20%~50% , IR B A7 S R iR 8 7 el , Horp 149 )L 2
PEIT 3.5 4F Ji5 R B TIR 11 ¥ R VA T OO R SRR SR, 6 4
PG5 A VEAT 3R B R AR 30%

F1 ERAFBTAXSREREHE
Tl 2022 1 5.2 36.0 L4E 4 mg/kg, 2 B/, 4k IVIG W& 100 &
Girardin ML %514 2022 1 5.0 17.0 L4E 4 mg/kg, 1JE/, 23K IVIG & 100 &
Aledo—Serrano A %51 2022 1 6.0 3.5 14 A T 0 Jc
Kurimoto T 44?) 2022 1 13.0 36.0 251d 8 mglke,2 Ak, H29K IVIG & 100 T
Gaspard N 2020 1 14.0 31.0 4 4mgkg, VHK I 21K IVIG & 100 T
Stredny CM 444 2020 1 6.0 20.0 L4E 8 mgtkg, 2 JH/W, 43k IVIG &K BIARHM R 100 ¢
Cantarin-Extremera V%) 2020 2 8.0 21.0 3MA 4 mgkg, 1AM, 2%k IVIG & 100
Dilena R 4[4 2024 1 5.0 12.0 254 4 mgkg, 1k IVIG 4R A R 100
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Howe CL %128 2023 1 9 144 64 H 4 mg/(kg-d), IVIG % 100 o
J5& 20 mg/(kg-d)
Lai YC %] 2022 10 10(4.7~17) 20.5(10~28) d 38 7.54.2~7.8) mg/(kg-d) IVIG JZE 50 o
Shrestha A 25130 2023 6 11.08  11(9.25~13.50) d 40(35~51)4~H it IVIG . 100 X
(8.19~11.23) T (83)
Aledo—Serrano AZP! 2022 5 8(6~10) 7(2~14)4E 9(7~26)1H 100 mg/d IVIC % 25 I
Perulli M %132 2022 1 11 31d 1344 100 mg/d,22 d IVIG % 100 E&Y(100%)
Meenakshi-Sundaram 2020 1 14 34d 40d 100 mg/d IVIG % 0 J
nggsm
Yang JH %53 2020 1 6 284 91 A 200 mg/d IVIG. ¥ 100 T
Lai YC %5134 2020 25 8(5.2~11)  20(14~25)d 321(219~420) d 3.8(3~5) mg/(kg-d), IVIG(88%). 44 JEYL(40%),
86(13~257) d M (88%) DRESS(8%),F1
A (4%)
Stredny CM %544/ 2020 1 13d 81d AN IVIG % 0 x
Dahl AR £ 2018 1 14d 34F 5 mg/(kg-d) IVIG % 100 DRESS
Kenney-Jung DL 2017 1 2.6 6d 14F 200 mg/d IVIG J4%E 100 DRESS
Sa M 20571 2019 2 7(5~9)  32.5(22~43)d 16.5(15~18)H  5~10 mg/(kg-d) b 50 x
L’ Erario M %3 2021 1 8 36d 61 H 200 mg/d IVIG . J%% 100 Jc
Rachfalska N 25031 2021 1 4 42d 91 H A IVIG 3% % 0 I
Dilena R 4[4 2019 1 10 1.54F 7H 2.5 mg/kg IVIG . ##E 100 o
Harrar DB 4% 2024 1 5 4d 254 5 mg/(kg-d), IVIG. & 0 J
1R/
Cupane T4 2024 1 8 34d 34E 50 mg/d,29 d IVIG.J#&E 0 G
£3 AR EETAIEHE RIS
S Gl ey TREEREE ey TEF e
T RIsR N 2022 2 8.7 7.5(7~8) d 14E 33 (50%) IVIG(50%) 50 G
SR N ] 2014 2 11.5 56(42~70) d 14F W IVIG 100 ¥
R g k181 2022 5 5.8 40(9~65) d 6~ H E IVIG 100 W15 (60% )
AT 2019 1 491 11d 2 B IVIG 100 x
ke g 2021 2 9.53  23.5(12~35) d / ME IVIG 100 ¥
Nabbout R 21" 2023 2 2.08 2~5(3~5) d / L 0 R iMH (50% )
Li WJ 4zl 2021 1 3 14d 61~ H ¥ 100 I
Baba S 413! 2020 1 64d 151H B IVIG 100 JHF#
Wang XH''¥ 2020 10 9 9(2~22) d 124-H I 80 PRIESE 41 (30%)
Arayakarnkul P T homtho K7 2019 7.6 16 d 83d €3 50 I
Peng P %511 2019 8 3(1~11)d 404d W (71%) 85 815 (57%)
IVIG(100%) T ILAE (57% )
Reghu R 2117 2016 1 11 74d / B IVIG 0 G
Appavu B4 2016 2 6 9(8~10) d 14F ¥ 50 ¥
Rivas—Coppola MS %1’ 2016 4 4.7 5(1~14)d 1244 2 IVIG(75%) 0 o5
Sharma VK £[20] 2015 1 13 13d 14F W& IVIG 100 JIRR I
Cherian Pl Nickels K" 2014 1 4 20d 41 H G 0 J
Singh RK %122 2014 2 8.5 10(3~13) d 111 WME 100 G
Sort R 4% 2012 1 11 48d 44 W& IVIG 100 I
Ismail FY Fll Kossoff EH!>*) 2011 1 14 90 d 14E ¥ 100 v
Nabbout R 22 2010 9 6.41 17(4~55) d 14 ¥ 77 ¥
Farias—Moeller R %520 2016 7 5 15(7~41) d 54 H / 57 {Ri R MLAE (14% )
/N 2 127 2018 1 5.7 53d 14F 0 100 0
Yoneno S %147) 2024 1 2d 254 M IVIG 0 X
Harrar DB %4 2024 1 15d 94~ o 100 T PR IR 1L E
Cupane TL %14 2024 1 8 118d 34 MR IVIG FIREAEE 100 G
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2.3 AR RN 2.4 Metap#r 4%

B A SCH o B e A A BE B IR 8 RCT, 241 EELRFER
B O AR 4F 5% 458 ) NOS = R HEAT T IR AU PEAT . 45 93
F 35 1 NOS 45 e o0 3~4 4%, T 99 A B 38 fE A &/
BZ Gt L, A R R R R TR R R

i fe

SUERIBN ZEARE 2
AR BIRYT FEBRBLBT AL BB v R AR A AR S0
K 68% (95%CI=51%~85% , I’=71% , P<0.01) . 100% (95%CI=
79%~100%,1*=0%,P=1.00) .57%(95%C1=35%~80% ,’<71%,

P<0.01), WL 2,

&R WE WE
MANHR il SHE Ltk 95%Cl (common) (random)
therapy = KD :
Ding Jingting 2022 1 2 o 0.50 [0.01;0.99] 0.8% 1.6%
Wu Chunfeng 2014 2 2 # 1.00 [0.16; 1.00] 2.1% 2.6%
Deng Yao 2022 5 5 —— 1.00 [0.48; 1.00] 7.8% 3.3%
Yang Weiming 2019 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Zhang Jinxia 2021 2 2 : # 1.00 [0.16; 1.00] 2.1% 2.6%
Rima Nabbout 2023 0 2® . 0.00 [0.00; 0.84] 2.1% 2.6%
Wen-Jing Li 2021 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Shimpei Baba 2020 1 1 - 1.00 [0.03; 1.00] 1.1% 1.9%
Xinhua Wang 2020 8 10 —_—— 0.80 [0.44; 0.97] 6.2% 3.3%
Palita Arayakarnkul 2019 1 2 f, 0.50 [0.01; 0.99] 0.8% 1.6%
Pan Peng 2019 6 7 ——— 0.86 [0.42; 1.00] 57% 3.2%
Aloysius James 2016 0 1 0.00 [0.00; 0.97] 1.1% 1.9%
Brian Appavu 2016 1 2 - 0.50 [0.01; 0.99] 0.8% 1.6%
Marianna S. 2016 0 g 0.00 [0.00; 0.60] 5.5% 3.2%
Varun Kumar Sharma 2015 1 1 " 1.00 [0.03; 1.00] 1.1% 1.9%
Perumpillichira J. 2014 0 1 : 0.00 [0.00; 0.97] 1.1% 1.9%
Rani K. Singh 2014 2 2 . 1.00 [0.16; 1.00] 2.1% 2.6%
Rune Sort 2012 1 1 ] 1.00 [0.03; 1.00] 1.1% 1.9%
Fatima Y. Ismail 2011 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Rima Nabbout 2010 7 9 —_— 0.78 [0.40; 0.97] 5.2% 3.2%
Ragquel Farias-Moeller 2016 4 7 —_— 0.57 [0.18; 0.90] 2.8% 2.8%
Chen Xiaolu 2018 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Dana B. Harrar 2024 0 1 = 0.00 [0.00; 0.97] 1.1% 1.9%
Common effect model 66 -@- 0.70 [0.62; 0.78] 54.6%
Random effects model =i 0.68 [0.51; 0.85] 53.3%
Heterogeneity: P = 71%, 7 =0.1041, p<0.01 E
therapy = TCZ :
Wang Ying 2022 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Marie-Laure Girardin 2022 1 1 it 1.00 [0.03; 1.00] 1.1% 1.9%
Tomonori Kurimoto 2022 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Yong Chuan Chee 2020 1 1 ' 1.00 [0.03; 1.00] 1.1% 1.9%
Coral M. Stredny 2020 1 1 i 1.00 [0.03; 1.00] 1.1% 1.9%
Verdnica Cantarin—Extremera 2020 2 2 : = 1.00 [0.16; 1.00] 2.1% 2.6%
Dana B. Harrar 2024 1 1 - 1.00 [0.03; 1.00] 1.1% 1.9%
Common effect model 8 | 1.00 [0.79; 1.00] 8.5%
Random effects model | 1.00 [0.79; 1.00] 14.1%
Heterogeneity: 1 = 0%, ©* =0, P = 1.00
therapy = ANA :
Charles L. Howe 2023 1 1 T 1.00 [0.03; 1.00] 1.1% 1.9%
Yi-Chen Lai 2022 5 10 —_—a— 0.50 [0.19; 0.81] 4.0% 3.0%
Anima Shrestha 2023 6 6 —— 1.00 [0.54;1.00]  10.5% 3.5%
Marco Perulli 2022 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Salvadeeswaran Meenakshi-Sundaram 2020 0 1 0.00 [0.00;0.97] 1.1% 1.9%
Jennifer Yang 2020 1 1 T 1.00 [0.03; 1.00] 1.1% 1.9%
Yi-Chen Lai 2020 11 25 e 0.44 [0.24; 0.65] 10.1% 3.4%
Coral M. Stredny 2020 0 1 i 0.00 [0.00; 0.97] 1.1% 1.9%
Amanda R. Dahl 2018 1 1 1.00 [0.03; 1.00] 1.1% 1.9%
Daniel L. Kenney-Jung 2017 1 1 . 1.00 [0.03; 1.00] 1.1% 1.9%
Mario Sa 2019 1 2 0.50 [0.01;0.99] 0.8% 1.6%
Manuela L...Erario 2021 1 1 . 1.00 [0.03; 1.00] 1.1% 1.9%
Natalia Rachfalska 2021 0 1 | 0.00 [0.00; 0.97] 1.1% 1.9%
Dana B. Harrar 2024 0 1 " 0.00 [0.00; 0.97] 1.1% 1.9%
Tina Luize Cupane 2024 0 1 y 0.00 [0.00; 0.97] 1.1% 1.9%
Common effect model 54 i 0.64 [0.54; 0.74] 36.9%
Random effects model -ﬂm'- 0.57 [0.35; 0.80] 32.6%
Heterogeneity: 12 = 71%, ¥ =0.119 2, P<0.01 “
Common effect model 128 < 0.70 [0.64; 0.76]  100.0%
Random effects model : | [ -.I@I' , 0.69 [0.57; 0.81] 100.0%
Heterogeneity: I° = 67%, 1° =0.095 8, P < 0.01 0 02 04 06 08 1

Test for subgroup differences (common effect): ;é =9.05,df=2(pP=0.01)
Test for subgroup differences (random effects): x5 = 8.43, df=2 (P=0.01)
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242 WEL RN OQ2vEA A% KR IT 4 TREIRIT A BN K AR 22% (95%C1=1%~37% , 1=
H A3 N 96% (95%C1=89%~100% , 1°=0% , P=1.00) ; $TFk 5t 81%, P<0.01) ; FE Bk 416 J7 R BRIV & A2 3Rl 0%

V¥R T 41 2 17 N 100% (95%C1=80%~100% , [*=0% , P= (95%C1=0%~20% , I’=0% , P=1.00) ; Fil JI§ [ i 23697 4 A
1.00) 5 BT AR 14 ¥ 28 36 97 41 A A7 % R 96% (95%C1=89%~ B & A %R 19% (95%C1=2%~36% , 1°=67% , P<0.01) ,

100% , I*=0% , P=1.00) , W& 3. @& KW & A4 % . AR L& 4,

&R nE E
HANHR Gl BHER Lkl 95%Cl  (common) (random)
therapy = KD i
Ding Jingting 2022 1 2 0.50 [0.01;0.99] 0.5% 0.5%
Wu Chunfeng 2014 2 2 1.00 [0.16; 1.00] 1.3% 1.3%
Deng Yao 2022 4 5 —_— 0.80 [0.28; 0.99] 1.9% 1.9%
Yang Weiming 2019 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Zhang Jinxia 2021 2 2 X 1.00 [0.16; 1.00] 1.3% 1.3%
Rima Nabbout 2023 2 2 : 1.00 [0.16; 1.00] 1.3% 1.3%
Wen-Jing Li 2021 1 1 'r 1.00 [0.03; 1.00] 0.6% 0.6%
Shimpei Baba 2020 1 1 : 1.00 [0.03; 1.00] 0.6% 0.6%
Xinhua Wang 2020 10 10 e 1.00 [0.69; 1.00] 15.0%  15.0%
Palita Arayakarnkul 2019 1 2 0.50 [0.01;0.99] 0.5% 0.5%
Pan Peng 2019 T 7 —a 1.00 [0.59; 1.00] 8.1% 8.1%
Aloysius James 2016 1 1 i 1.00 [0.03; 1.00] 0.6% 0.6%
Brian Appavu 2016 2 2 ; 1.00 [0.16; 1.00] 1.3% 1.3%
Marianna S. 2016 4 4 Le 1.00 [0.40; 1.00] 3.3% 3.3%
Varun Kumar Sharma 2015 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Perumpillichira J. 2014 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Rani K. Singh 2014 2 2 1.00 [0.16; 1.00] 1.3% 1.3%
Rune Sort 2012 1 1 - 1.00 [0.03; 1.00] 0.6% 0.6%
Fatima Y. Ismail 2011 1 1 i 1.00 [0.03; 1.00] 0.6% 0.6%
Rima Nabbout 2010 8 9 —_— 0.89 [0.52; 1.00] 5.4% 5.4%
Raquel Farias—Moeller 2016 6 7 - 0.86 [0.42; 1.00] 3.4% 3.4%
Chen Xiaolu 2018 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Dana B. Harrar 2024 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Common effect model 66 0.96 [0.89; 1.00] 50.7%

Heterogeneity: /= 0%, 7 =0, |> = 1,00

<
Random effects model 'Q 0.96 [0.89; 1.00] 50.7%
'
]
]

therapy = TCZ

Wang Ying 2022 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Marie-Laure Girardin 2022 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Angel Aledo-Serrano 2022 1 1 . 1.00 [0.03; 1.00] 0.6% 0.6%
Tomonori Kurimoto 2022 1 1 7 1.00 [0.03; 1.00] 0.6% 0.6%
Yong Chuan Chee 2020 1 1 : 1.00 [0.03; 1.00] 0.6% 0.6%
Coral M. Stredny 2020 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Verdnica Cantarin-Extremera 2020 2 2 1.00 [0.16; 1.00] 1.3% 1.3%
Dana B. Harrar 2024 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Common effect model 9 = 1.00 [0.80; 1.00] 5.7%

Random effects model —==i] 1.00 [0.80; 1.00] 5.7%

Heterogeneity: 1% = 0%, 7 =0, P = 1.00

therapy = ANA

Charles L. Howe 2023 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Yi—-Chen Lai 2022 10 10 —d 1.00 [0.69; 1.00] 15.0% 15.0%
Anima Shrestha 2023 6 6 —a 1.00 [0.54; 1.00] 6.3% 6.3%
Marco Perulli 2022 1 1 . 1.00 [0.03; 1.00] 0.6% 0.6%
Salvadeeswaran Meenakshi-Sundaram 2020 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Jennifer Yang 2020 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Yi-Chen Lai 2020 22 25 —- 0.88 [0.69; 0.97] 14.0%  14.0%
Coral M. Stredny 2020 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Amanda R. Dahl 2018 1 1 " 1.00 [0.03; 1.00] 0.6% 0.6%
Daniel L. Kenney-Jung 2017 1 1 : 1.00 [0.03; 1.00] 0.6% 0.6%
Mario Sa 2019 2 2 1.00 [0.16; 1.00] 1.3% 1.3%
Manuela L...Erario 2021 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Natalia Rachfalska 2021 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Dana B. Harrar 2024 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Tina Luize Cupane 2024 1 1 1.00 [0.03; 1.00] 0.6% 0.6%
Common effect model 54 <> 0.96 [0.89; 1.00] 43.6%

Random effects model @ 0.96 [0.89; 1.00] 43.6%
Heterogeneity: 1?=0%, #=0,p=1.00 1

Common effect model 129 < 0.96 [0.92; 1.00] 100.0%

Random effects model ‘ : | | @I 0.96 [0.92; 1.00] 100.0%
Heterogeneity: I = 0%, ©* =0, = 1.00 02 04 06 08 1

Test for subgroup differences (common effect): xi =0.13,df=2(P=0.94)
Test for subgroup differences (random effects): x%_ =0.13,df=2 (P=0.94)
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HEm WE W=
MANFE B8 SHEAR Ebfl  95%ClI  (common) (random)
therapy = KD
Ding Jingting 2022 1] 2 1 0.00 [0.00; 0.84] 1.4% 2.3%
Wu Chunfeng 2014 0 2 . 0.00 [0.00; 0.84] 1.4% 2.3%
Deng Yao 2022 3 5 £ 0.60 [0.15; 0.95] 1.3% 2.2%
Yang Weiming 2019 0 1 ; 0.00 [0.00; 0.97] 0.7% 1.6%
Zhang Jinxia 2021 1] 2 £ 0.00 [0.00; 0.84] 1.4% 2.3%
Rima Nabbout 2023 1 2 T 0.50 [0.01; 0.99] 0.5% 1.3%
Wen-Jing Li 2021 1] 1 - 0.00 [0.00; 0.97] 0.7% 1.6%
Shimpei Baba 2020 1 1 : 1.00 [0.03; 1.00] 0.7% 1.6%
Xinhua Wang 2020 3 10 ——— 0.30 [0.07; 0.65] 3.1% 2.9%
Palita Arayakarnkul 2019 0 2 : 0.00 [0.00; 0.84] 1.4% 2.3%
Pan Peng 2019 7 7 3 —a 1.00 [0.59; 1.00] 8.8% 3.4%
Aloysius James 2016 0 1 . 0.00 [0.00; 0.97] 0.7% 1.6%
Brian Appavu 2016 1] 2 : 0.00 [0.00; 0.84] 1.4% 2.3%
Marianna S. 2016 0 4 0.00 [0.00; 0.60] 3.6% 3.0%
Varun Kumar Sharma 2015 1 1 ¥ 1.00 [0.03; 1.00] 0.7% 1.6%
Perumpillichira J. 2014 1] 1 . 0.00 [0.00; 0.97] 0.7% 1.6%
Rani K. Singh 2014 0 2 : 0.00 [0.00; 0.84] 1.4% 2.3%
Rune Sort 2012 1] 1 3 0.00 [0.00; 0.97] 0.7% 1.6%
Fatima Y. Ismail 2011 0 1 T 0.00 [0.00; 0.97] 0.7% 1.6%
Rima Nabbout 2010 1] I 0.00 [0.00; 0.34] 13.5% 3.5%
Raquel Farias-Moeller 2016 1 7 —— 0.14 [0.00; 0.58] 3.7% 3.0%
Chen Xiaolu 2018 0 1 : 0.00 [0.00; 0.97] 0.7% 1.6%
Dana B. Harrar 2024 1] 1 4 0.00 [0.00; 0.97] 0.7% 1.6%
Shota Yoneno 2024 1 1 . 1.00 [0.03; 1.00] 0.7% 1.6%
Tina Luize Cupane 2024 1] 1 - 0.00 [0.00; 0.97] 0.7% 1.6%
Common effect model 68 = 0.26 [0.19; 0.33] 51.1%
Random effects model - 0.22 [0.07; 0.37] 52.0%
Heterogeneity 12 = 81%, 1 =0.093 1 P=<001 H
therapy = TCZ '
Wang Ying 2022 1] 1 T 0.00 [0.00; 0.97] 0.7% 1.6%
Marie~Laure Girardin 2022 0 1 : 0.00 [0.00; 0.97] 0.7% 1.6%
Angel Aledo-Serrano 2022 0 1 4 0.00 [0.00; 0.97] 0.7% 1.6%
Tomonori Kurimoto 2022 0 1 ' 0.00 [0.00; 0.97] 0.7% 1.6%
Yong Chuan Chee 2020 h] 1 ] 0.00 [0.00; 0.97] 0.7% 1.6%
Coral M. Stredny 2020 1] 1 g 0.00 [0.00; 0.97] 0.7% 1.6%
Verdnica Cantarin—Extremera 2020 1] 2 : 0.00 [0.00; 0.84] 1.4% 2.3%
Dana B. Harrar 2024 V] 1 5 0.00 [0.00; 0.97] 0.7% 1.6%
Common effect model 9 = 0.00 [0.00; 0.20] 6.2%
Random effects model B 0.00 [0.00; 0.20] 13.4%
Heterogeneity: 1° = 0%, " =0, P=1.00 E
therapy = ANA JI
Charles L. Howe 2023 0 1 T 0.00 [0.00; 0.97] 0.7% 1.6%
Yi-Chen Lai 2022 0 10E— 0.00 [0.00; 0.31] 16.3% 3.5%
Anima Shrestha 2023 o e 0.00 [0.00; 0.46] 6.8% 3.3%
Angel Aledo—-Serrano 2022 0 4 0.00 [0.00; 0.60] 3.6% 3.0%
Marco Perulli 2022 1 1 ] 1.00 [0.03; 1.00] 0.7% 1.6%
Salvadeeswaran Meenakshi-Sundaram 2020 0 1 T 0.00 [0.00; 0.97] 0.7% 1.6%
Jennifer Yang 2020 0 1 ., 0.00 [0.00; 0.97] 0.7% 1.6%
Yi-Chen Lai 2020 13 25 L ————— 0.52 [0.31;0.72) 6.4% 3.3%
Coral M. Stredny 2020 0 1 . 0.00 [0.00; 0.97] 0.7% 1.6%
Amanda R. Dahl 2018 1 1 4 1.00 [0.03; 1.00] 0.7% 1.6%
Daniel L. Kenney-Jung 2017 1 1 . 1.00 [0.03; 1.00] 0.7% 1.6%
Mario Sa 2019 h] 2 3 0.00 [0.00; 0.84] 1.4% 2.3%
Manuela L...Erario 2021 0 1 : 0.00 [0.00; 0.97] 0.7% 1.6%
Natalia Rachfalska 2021 0 1 - 0.00 [0.00; 0.97] 0.7% 1.6%
Robertino Dilena 2019 1] 1 : 0.00 [0.00; 0.97] 0.7% 1.6%
Dana B. Harrar 2024 0 1 T 0.00 [0.00; 0.97] 0.7% 1.6%
Tina Luize Cupane 2024 0 1 - 0.00 [0.00; 0.97] 0.7% 1.6%
Common effect model 50 - 0.13 [0.05; 0.20] 42.7%
Random effects model -@-— 0.19 [0.02; 0.36] 34.5%
Heterogeneity: 1% = 67%, ©* =0.068 8, P <0.01 ‘:
Common effect model 136 < 0.19 [0.14; 0.24]  100.0%
Random effects model [ i : . ; | 0.18 [0.08; 0.28] 100.0%
Heterogeneity: I = 74%, °=0.069 9, " < 0.01 0 02 04 06 08 1

Test for subgroup differences (common effect): xg =10.18,df=2 (P<0.01)
Test for subgroup differences (random effects): 32 = 3.16, df = 2 (= 0.21)
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(95%C1=51%~85%,1°=71%,P<0.01) .100%(95%Cl=
79%~100%,1°=0%,P=1.00) .57%(95%C1=35%~80%,
I’=71%,P<0.01) i) £ 5 (AR R AR

AR BRI O — R IR IR KA A ik
1, HETACN & —Fh A 800 %307 METR PN
M. BATBFEIA N B Bt o4 o, Pt e ik
LA AE A, H A B KB 36 97 10 i YT AL 1 v A B
BB, A ST N AR AR T AR R
B— ¥R L T R, HAE by 2B W R A 7= A ) — F =
A, AT I caspase—1 A9 85 F /K A 16 14, DA 20 .
A AT TIL-18 BRI, i FL R FIRES B3R
Y7 I A 2018 4, [ B A R AR B 2 /N 4R
A BAAR B IR YT X FIRES J897 A 28, #F FIRES 2 PE 1
A= AR IR T DL Mg RO A AR, PRI i 42
RGN, A R 2Pk RSE, B3 FIRES il
JE®, FEAR S Meta 43 AT FIRES i S0t 1 R
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Bl 8 £ i K e — Ff IL-1Ra, AT /E A IL-1a A1
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