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Supplementary Table 1 Search strategy with PubMed as an example
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"Carcinoma, Hepatocellular'[MeSH Terms]

hepatocellular carcinoma OR HCC[Title/Abstract]

liver cancer*[Title/Abstract]

cancer of the liver[Title/Abstract]

#1 OR #2 OR #3 OR #4

tyrosine kinase inhibitor OR TKI[Title/Abstract]

multikinase inhibitor* OR multi-kinase inhibitor* OR MKI[Title/Abstract]
"Sorafenib"[MeSH Terms]

sorafenib OR lenvatinib OR apatinib OR sunitinib OR axitinib OR regorafenib OR
cabozantinib OR donafenib OR orantinib OR brivanib[Title/Abstract]
#6 OR #7 OR #8 OR #9

"Chemoembolization, Therapeutic"[Mesh]

chemoembolisation OR transarterial chemoembolization OR TACE([Title/Abstract]
#11 OR #12

#5 AND #10 AND #13
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Supplementary Table 2. Baseline characteristics of included studies in meta-analysis

ECOG-PS, n (%) BCLC stage, n (%) Child-Pugh Class, n (%) Etiology, n (%)
Study géiclgn Group Cases  Age (years) rhf?‘!/f )
0 1 0 A B C D A B C HBV HCV Alcohol
. 174 201 28 139 47 19
Multicentre 1 \CE¥Sorafenib 229 69 (76) ) (12 A NA 60 (0  ®
Kudo et al. RCT. phase
2011 P
168 202 27 148 52 12
TACE+Placebo 229 70 (73) 88) (12) NA NA (65) 23) 5)
. 18 26 5 31 31
TACE+Sorafenib 31 734 (58) (76) (24) NA (100) (100)
Sansonno et Single-
al. 2012 center RCT
19 24 7 31 31
TACE+Placebo 31 736 61) (77) (23) NA (100) (100)
. 206 201 48 65 129 54 1 239 9 1 158 49 40
TACE+Brivanib 249 57 (21-85)
Kudoetal  Muftinationa (83) ®) (19 (26) (52 (@2 (<) (98 @) (<) (®3) (0  (16)
2014 I RCT,
(BRISK-TA) phase |lI
216 203 50 57 150 44 2 231 20 2 168 42 38
TACE+Placebo 253 59(2585) (g5) 80)  (20) @) (9 (I (1) O @® (1) () (1) (15
TACE+Sorafenib 24 50 (44-66) NA NA (;g) (398) (1) ( 133) (lé) (279)
Multi-centre
Hoffmann et RCT. phase 45
al. 2015 P (90)
20 6 0 3 7 11
TACE+Placebo 26 58 (43-69) NA NA 77) 23) ©) (12) 27) (42)
. 135 154 154 153 1 55 39 27
. TACE+Sorafenib 154 65 88) (100) (100) (99) (<1) (36) (25) (18)
L Multi-centre
Lencioni et al. RCT phase
2016 (SPACE) "~ p
TACE+Placebo 153 63 126 153 153 152 50 41 30

(82) (100) (100) (99) (33) @7) (20)



Supplementary Material

TACE+Apatinib 22 (39-75) (;;) NA (;2) (134) NA (S?) (g)
Single-
Lu etal. 2017 center RCT
16 18 2 18 2
TACE 20 (34-79) (80) NA (90) (10) NA (90) (10)
. 139 98 58 145 B 7 15 44*
TACE+Sorafenib 157 65 (57-71) 89) (62) 37) NA (@3) @) 5) (12) (34)
Meyer et al. Multi-centre
2017 RCT, phase
(TACE 2) n
138 97 58 148 3 7 9 40
TACE+Placebo 156 68 (63-74) (88) (62) (37) NA (95) @) ) ) (33)
. 363 401 43 10 148 209 74 444 170 193
TACE+Orantinib 444 67 (59-75) 82) (90) (10) ) (33) (47) (17) (100) (38) (43)
Kudo et al. Multi-centre
2018 RCT, phase
(ORIENTAL) n
364 406 38 13 122 229 72 444 202 165
TACE+Placebo 444 66 (59-73) (82) ©1) ©) 3) 27) (52) (16) (100) (45) (37)
. 63 27 44 9 79 1 10 38
TACE+Sorafenib 80 72 (36-85) (79) NA (34) (55) (11) (99) ) (13) (48)
Kudo et al. Multi
ulti-centre
2020 RCT
(TACTICS)
55 33 34 9 71 5 2 58
TACE 6 BEIE) 7 NA “3) @) (12 ©@) @ @
) 24 27 2 22 7 15 9 13
TACE+Sorafenib 29 67 £ 10 (83) (93) ) NA (76) (24) (52) 31) (45)
Chen et al. Multi-centre
2022 RCT
24 28 2 24 6 13 15 13
TACE 0 esx (80) (93) @ M 80)  (20) 43 (0 (43)

Abbreviations: ECOG-PS=Eastern Cooperative Oncology Group performance status; BCLC=Barcelona Clinic Liver Cancer; HBV=hepatitis B virus; HCV=hepatitis C virus; TACE=transarterial
chemoembolization; RCT=randomised controlled trial; NA=not available.
* Etiology data were available for the patients with cirrhosis.
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BRISK-TA, Kudo et al. 2014 (Brivanib)

Chen et al. 2022 (Sorafenib)

Hoffmann et al. 2015 (Sorafenib)

Kudo et al. 2011 (Sorafenib)

Lu et al. 2017 (Apatinib)

ORIENTAL, Kudo et al. 2018 (Orantinib)

Sansonno et al. 2012 (Sorafenib)

SPACE, Lencioni et al. 2016 (Sorafenib)

TACE 2, Meyer et al. 2017 (Sorafenib)

. . . . . . . . . . Selective reporting (reporting bias)

QOO OO ® | O O, sindngofparticipants and personnel (performance bias)
‘ . . . ‘ . ‘ . . . Blinding of outcome assessment (detection bias)

. . . . . . . . . . Incomplete outcome data (attrition bias)

® OO0 OO ® O ®) otebis

. . . . . . . . . . Random sequence generation (selection bias)
. . . . . . . . . . Allocation concealment (selection bias)

TACTICS, Kudo et al. 2020 (Sorafenib)

Supplementary Figure 1. Risk of bias assessment of included randomised controlled trials (RCTs)
using the Cochrane risk of bias tool.
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Subgroup and Study HR (95% CI) Weight %

TACE plus following Sorafenib

Kudo et al. 2011 (Sorafenib) —— 0.87 (0.70, 1.09) 20.30

Sansonno et al. 2012 (Sorafenib) —_—— 0.40 (0.27, 0.60) 15.28

Hoffmann et al. 2015 (Sorafenib) & 1.11 (0.39, 3.16) 4.93

Chen et al. 2022 (Sorafenib) . 4 0.37 (0.18, 0.77) 8.36
(

Subgroup, DL (I = 79.9%, p = 0.002) el 0.60 (0.34, 1.03)  48.87

Test for subgroup effect (Z=1.85, p=0.07)

Sorafenib plus following TACE |

SPACE, Lencioni et al. 2016 (Sorafenib) . 0.80 (0.59, 1.08)  18.02
TACE 2, Meyer et al. 2017 (Sorafenib) — 0.88 (0.67,1.17)  18.70
TACTICS, Kudo et al. 2020 (Sorafenib) —— 0.54 (0.35,0.83)  14.40
Subgroup, DL (I = 43.3%, p = 0.171) . 0.76 (0.59, 0.97)  51.13

Test for subgroup effect (Z=2.16, p=0.03)

Heterogeneity between groups: p = 0.438
Overall, DL (I? = 68 5%, p = 0.004) - 0.67 (0.52, 0.87) 100.00
Test for overall effect (Z = 3.00, p = 0.003) ' o ’
] |

1/4 1 4

Favors TACE+Sorafenib Favors TACE

Supplementary Figure 2. Meta-analysis of treatment effects of sorafenib in combination with TACE
on TTP in patients with unresectable HCC. For subgroups analysis, 7 trials are divided into two classes
based on TACE schedule: TACE plus following sorafenib & sorafenib plus following TACE. The
pooled HR of TTP was calculated by using a random-effects model. TACE, transarterial
chemoembolization; TTP, time to progression; HR, hazard ratio.



Subgroup and Study HR (95% CI) Weight %

TACE plus following MKI |
Kudo et al. 2011 (Sorafenib) —— 0.87 (0.70, 1.09) 18.78
BRISK-TA, Kudo et al. 2014 (Brivanib) —— 0.94 (0.72,1.22) 15.21
Hoffmann et al. 2015 (Sorafenib) < 1.11(0.39, 3.16) 1.45
ORIENTAL, Kudo &t al. 2018 (Orantinib) —— 0.86 (0.74, 0.99) 27.60
Chen et al. 2022 (Sorafenib) s 0.37 (0.18, 0.77) 2.89
Subgroup, DL (I = 31.6%, p = 0.211) ’ 0.85 (0.73, 1.00) 65.93
Test for overall effect (Z=1.98, p = 0.047)
MKI plus following TAGE |
SPACE, Lencioni et al. 2016 (Sorafenib) —_—— 0.80 (0.59, 1.08) 12.64
TACE 2, Meyer et al. 2017 (Sorafenib) —_——— 0.88 (0.67,1.17) 14.14
TACTICS, Kudo et al. 2020 (Sorafenib) —_— 0.54 (0.35, 0.83) 7.29
Subgroup, DL (I” = 43.3%, p = 0.171) ’ 0.76 (0.59, 0.97) 34.07
Test for overall effect (Z=2.16, p =0.03)
Heterogeneity between groups: p = 0.426
2 -
Overall, DL (I° = 32.0%, p = 0.173) 082(072,093)  100.00
Test for overall effect (Z =2.99, p=0.003)
] ]
1/4 1 4
Favors TACE+MKI Favors TACE

Supplementary Figure 3. Sensitivity analysis for testing TTP was conducted by removing the study
of Sansonno et al. which was the source of heterogeneity. The pooled HR of TTP was calculated by
using a random-effects model. TACE, transarterial chemoembolization; MKI, multikinase inhibitor;
TTP, time to progression; HR, hazard ratio.

Subgroup and Study HR (95% CI) Weight %

TACE plus following Sorafenib |
Kudo et al. 2011 (Sorafenib) —_— 1.06 (0.69, 1.64) 22.99
Chen et al. 2022 (Sorafenib) 0.68 (0.21, 2.16) 3.17

L 4
Subgroup, DL (I = 0.0%, p = 0.484) ol 1.00 (0.67, 1.51)  26.16

Test for subgroup effect (Z=0.02, p=0.98)

Sorafenib plus following TACE |
SPACE, Lencioni et al. 2016 (Sorafenib) —_— 0.90 (0.61, 1.33) 28.36
TACE 2, Meyer et al. 2017 (Sorafenib) — 0.91 (0.67, 1.24) 45.47

Subgroup, DL (" = 0.0%, p = 0.965)
Test for subgroup effect (Z=0.80, p=0.42)

0.91(0.71,1.15)  73.84

Heterogeneity between groups: p = 0.669

2 _ —
Overall, DL (I = 0.0%, p = 0.879) * 0.93(0.76, 1.15)  100.00
|
1

Test for overall effect (Z = 0.68, p =0.50)

I
1/4

Favors TACE+Sorafenib Favors TACE
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Supplementary Figure 4. Meta-analysis of treatment effects of sorafenib in combination with TACE
on OS in patients with unresectable HCC. For subgroups analysis, 4 trials are divided into two classes
based on TACE schedule: TACE plus following sorafenib & sorafenib plus following TACE. The
pooled HR of OS was calculated by using a random-effects model. TACE, transarterial
chemoembolization; OS, overall survival; HR, hazard ratio.

Odds Ratio

Subgroup and Study (95% CI) Weight %
TACE plus following MKI |
BRISK-TA, Kudo et al. 2014 (Brivanib) -—— 1.29 (0.91, 1.83) 40.23
Hoffmann et al. 2015 (Sorafenib) < 0.71 (0.19, 2.65) 2.90
Lu et al. 2017 {Apatinib) O 5.38 (0.96,30.08) 1.69
Subgroup, DL (I = 41.6%, p = 0.181) ~ll— 1.41(0.65,3.03) 4482
Test for overall effect (Z=0.87, p=0.39)
MKI plus following TACE |
SPACE, Lencioni et al. 2016 (Sorafenib) -T—r— 1.42 (0.88, 2.30) 21.44
TACE 2, Meyer et al. 2017 (Sorafenib) —_——— 1.21(0.76, 1.94) 22.61
TACTICS, Kudo et al. 2020 (Sorafenib) —_—— 1.53 (0.78, 2.99) 11.13
Subgroup, DL (I = 0.0%, p = 0.826) s 4 1.35(1.00,1.82)  55.18
Test for overall effect (Z =1.96, p=0.05)
Heterogeneity between groups: p = 0.924
Overall, DL (I = 0.0%, p = 0.575) <& 133 (1.07,1.67) 100.00
Test for overall effect (Z =2.52, p=0.01)

| |

1/32

-

32
Favors TACE Favors TACE+Sorafenib

Supplementary Figure 5. Sensitivity analysis for testing ORR was conducted by using odds ratio as
summary statistic. The pooled odds ratio of ORR was calculated by using a random-effects model.
TACE, transarterial chemoembolization; MKI, multikinase inhibitor; ORR, objective response rate.
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Supplementary Figure 6. Distribution and weighted means of incidence of each AE across trials. The
blue boxes and gray dots represented the incidence of each AE from different trials, while the bars
represented the weighted means of AE incidence. The risk ratio with 95% CI and p value for each AE
obtained from meta-analysis was labeled at the top of symbols. AE, adverse event; HFSR, hand-foot
skin reaction; MKI, multikinase inhibitor; TACE, transarterial chemoembolization.



Subgroup and Study

Abdominal pain

Kudo et al. 2011 (Sorafenib)

BRISK-TA, Kudo et al. 2014 (Brivanib)

SPACE, Lencioni et al. 2016 (Sorafenib)

Lu et al. 2017 (Apatinib)

TACE 2, Meyer et al. 2017 (Sorafenib)
ORIENTAL, Kudo et al. 2018 (Orantinib)
Subgroup, DL (I = 0.0%, p = 0.530)

Test for subgroup effect(Z =1.28, p = 0.20)
Kudo et al. 2011 (Scrafenib)

Sansonno et al. 2012 (Sorafenib)

BRISK-TA, Kudo et al. 2014 (Brivanib)
Hoffmann et al. 2015 (Sorafenib)

SPACE, Lencioni et al. 2016 (Sorafenib)

Lu et al. 2017 (Apatinib)

TACE 2, Meyer et al. 2017 (Sorafenib)
ORIENTAL, Kudo et al. 2018 (Orantinib)
TACTICS, Kudo et al. 2020 (Sorafenib)

Chen et al. 2022 (Sorafenib)

Subgroup, DL (I* = 91.4%, p = 0.000)

Test for subgroup effect(Z = 4.41, p < 0.00001)

igue
Kudo et al. 2011 (Sorafenib)
Sansonno et al. 2012 (Sorafenib)
BRISK-TA, Kudo et al. 2014 (Brivanib)
Hoffmann et al. 2015 (Sorafenib)
SPACE, Lencioni et al. 2016 (Sorafenib)
TACE 2, Meyer et al. 2017 (Sorafenib)
Lu et al. 2017 (Apatinib)
TACTICS, Kudo et al. 2020 (Sorafenib)
Chen et al. 2022 (Sorafenib)
Subgroup, DL (I* = 62.1%, p = 0.007)
Test for subgroup effect(Z = 2.84, p = 0.005)
Kudo et al. 2011 (Sorafenib)
BRISK-TA, Kudo et al. 2014 (Brivanib)
SPACE, Lencioni et al. 2016 (Sorafenib)
Lu et al. 2017 (Apatinib)
ORIENTAL, Kudo et al. 2018 (Orantinib)
TACTICS, Kudo et al. 2020 (Sorafenib)
Chen et al. 2022 (Sorafenib)
Subgroup, DL (I* = 22.4%, p 58)
Test for subgroup effect(Z 0 62,p=0.54)

Kudo et al. 2011 (Sorafenib})

Sansonno et al. 2012 (Sorafenib)

BRISK-TA, Kudo et al. 2014 (Brivanib)

SPACE, Lencioni et al. 2016 (Sorafenib)

TACE 2, Meyer et al. 2017 (Sorafenib)
ORIENTAL, Kudo et al. 2018 (Orantinib)
TACTICS, Kudo et al. 2020 {Sorafenib)

Chen et al. 2022 (Sorafenib)

Subgroup, DL (I° = 53.6%, p = 0.035)

Test for subgroup effect (Z = 3.45, p = 0.001)
Kudo et al. 2011 (Sorafenib)

Sansonno et al. 2012 (Sorafenib)

BRISK-TA, Kudo et al. 2014 (Brivanib)
Hoffmann et al. 2015 (Sorafenib)

SPACE, Lencioni et al. 2016 (Sorafenib)

Lu et al. 2017 (Apatinib)

TACE 2, Meyer et al. 2017 (Sorafenib)
ORIENTAL, Kudo et al. 2018 (Orantinib)
TACTICS, Kudo et al. 2020 (Sorafenib)

Chen et al. 2022 (Sorafenib)

Subgroup, DL (I2 =70.7%, p = 0.000)

Test for subgroup effect (Z = 5.79, p < 0.00001)
Kudo et al. 2011 (Sorafenib)

Sansonno et al. 2012 (Sorafenib)

BRISK-TA, Kudo et al. 2014 (Brivanib)

SPACE, Lencioni et al. 2016 (Sorafenib)

Lu et al. 2017 (Apatinib)

ORIENTAL, Kudo et al. 2018 (Orantinib)
TACTICS, Kudo et al. 2020 (Sorafenib)

Chen et al. 2022 (Sorafenib)

Subgroup, DL (I° = 85.7%, p = 0.000)

Test for subgroup effect(Z = 3.15, p = 0.002)
Kudo et al. 2011 (Serafenib)

BRISK-TA, Kudo et al. 2014 (Brivanib)
Hoffmann et al. 2015 (Sorafenib)

ORIENTAL, Kudo et al. 2018 (QOrantinib)
TACTICS, Kudo et al. 2020 (Sorafenib)

Chen et al. 2022 (Sorafenib)

Subgroup, DL (I2 =81.0%, p = 0.000)

Test for subgroup effect(Z = 2.25, p = 0.03)

AlA‘l

R

Risk Ratio (95% Cl)

1.37(0.81, 233

)
)
0.98 (082, 1.17)
0.83 (0.45, 1.53)
1,04 (0.86, 1.25)
109 (0,99, 1.19)
1.05(0.98,1.12)

11.65 (7.23, 18.75)
9.00 (050, 161.86)
15.84 (6.52, 38.47)
7.58 (1,01, 57.19)
7.01 (3.76, 13.086)
2519 (1.58, 401.58)
497 (2.86, 8.63)
084 (057, 1.24)
76,62 (4.80, 1222.67)
36.17 (2.28, 574.84)
854 (329, 22.18)

1.34(0.90, 2.01)
3.00(0.88, 10.27)
1.76 (1.35, 2.30)

1.08(0.36, 3.28)

130(0.97,1.74)
110 (0.86, 1.41)
1.03(0.92, 1.16)
250(112, 559)
207 (057, 7.50)
1.34 (1,10, 1.65)

1.47 (0.91, 2.35)
0.83(067,1.03)
112 (0,83, 1.51)
0.97 (068, 1.36)
093 (0.84,1.03)
0.77 (0.42,1.41)
132(0.72, 2.41)
0.96 (0.86, 1.08)

248 (148, 415)
0.75(0.18, 3.14)
1.91(1.46, 251)
150(1.01,2.22)
1.01(0.74,1.38)
1.40(1.19, 1.65)
1.27 (0.54, 2.67)
0,69 (012, 3.83)
1.47 (118, 1.83)

6.40 (3.42, 11.75)
1.33(0.32 558)
362 (241, 5.44)
3.25(1.00, 10.61)
3.07 (210, 4.50)
440 (054, 36.15)
176 (1.35, 231)
1.76 (1.35, 2.28)
21.23 (1.27, 353.79)
13.43 (0.79, 228.16)
289 (202, 4.14)

4.40 (2,64, 7.33)
1.50 (0.46, 4.91)
411 (2,85, 5.94)
1.82(1.18, 2.80)
17.60 (2,56, 120.94)
1.04 (0.74, 1.45)
1.32(0.92 1.89)
310(0.34, 28.15)
2.33(1.38,3.93)

1130 (461, 27.67)
1.42(0.99, 2.03)
1.01(0.60, 1.68)
1.10(0.76, 1.59)
117 (0.99, 1.37)
1.77 (0.81, 387)
1.55 (1.06, 2.28)

Weight %

13.48
612
12.45
858
1317
6.41
13.32
1364
6.41
6.42
100.00

568
21.24
1263
1014
4315

358

361

100.00

12.99
483
16.32
638
18.79
255
18.50
18.62
1.51
1.49
100.00

4.31
100.00

10.31
19.48
16.54
18.27
2248
11.92
100.00

111024

Favors TACE
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Favors TACE+MKI
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Supplementary Figure 7. Meta-analysis of different kinds of AEs of MKI in combination with TACE
in patients with unresectable HCC. The MKI evaluated in these trials included sorafenib, brivanib and
apatinib. The pooled risk ratio was calculated by using a random-effects model. AE, adverse event;
MKI, multikinase inhibitor; TACE, transarterial chemoembolization.
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