Supplementary Tables and Figures

Table S1. Example search strategy and process in MEDLINE.

# No. [Search Results
1 exp (Hepatic) OR liver cancer/ti.ab 1131665
2 exp (Cancer) OR tumor/ti.ab 4163739
3 1 AND 2 305566
4 exp (Hepatocellular carcinoma) OR HCC/ti.ab 106515
5 30R4 86841
6 exp ((advanced) OR unresectable) OR inoperable/ti.ab 535857

exp (((CCCCCC((((Sorafenib) OR Codrituzumab) OR Cabozantinib) OR

Regorafenib) OR Linifanib) OR Sunitinib) OR Tigatuzumab) OR
7 Dovitinib) OR Mapatumumab) OR Vandetanib) OR Brivanib) OR 34334

Axitinib) OR Ramucirumab) OR Orantinib) OR Lenvatinib) OR

Apatinib) OR Tivantinib) OR Bevacizumab) OR Erlotinib /ti.ab
8 (random or prospective). ti,ab. 1186566
9 (randomized controlled trial). ti,ab. 611539
10 [8OR9 145241
11 [SOR6O0OR7 638059
12 |11 AND 10 6977
13 |human.sh. 18097130
14 |animal.sh. 6486308
15 |13 NOT 14 15905628
16 |12NOT 15 5884




Table S2. General information about the included RCTs. [OS, Overall Survival; PFS, Progression-Free Survival; AE, Adverse Event]

. Study . . L. . Previously systematic .
Author Year Region Sample size Intervwntion Administration Available data
arm treated
Aboualfa 2010 USA 2 96 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Aboualfa 2016 USA 2 185 Codrituzumab vs. NC 1600 mg biweekly Yes 0OS; AE
Aboualfa 2018 USA 2 707 Cabozantinib vs. NC 60 mg once daily Yes OS; PFS; AE
Bruix 2015 Spain 2 1114 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Bruix 2017 Spain 2 573 Regorafenib vs. NC 160 mg once daily Yes OS; PFS; AE
Cainap 2015 Romania 2 1035 Linifanib vs. Sorafenib 17.5 mg once daily vs. 400 mg twice daily No OS; PFS; AE
Cheng 2009 Taiwan 2 226 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Cheng 2013 Taiwan 2 1074 Sunitinib vs. Sorafenib 37.5 mg once daily vs. 400 mg twice daily No OS; PFS; AE
) ) ) ) 2 mg/kg/week maintenance + 400 mg twice
Cheng 2015 Taiwan 2 162 Tigatuzumab + Sorafenib vs. Sorafenib . . . No OS; PFS; AE
daily vs. 400 mg twice daily
. L . 500 mg for 5 days per week vs. 400 mg twice
Cheng 2016 Taiwan 2 165 Dovitinib vs. Sorafenib dail No OS; PFS; AE
aily
. . . .| 30 mg/kg on Day 1 per 21 day cycle + 400 mg
Ciuleanu 2016 Romania 2 101 Mapatumumab + Sorafenib vs. Sorafenib - ) ; ) No OS; PFS; AE
twice daily vs. 400 mg twice daily
Hsu 2012 Taiwan 2 67 Vandetanib vs. NC 300 or 100 mg once daily No OS; AE
Johnson 2013 USA 2 1155 Brivanib vs. Sorafenib 800 mg once daily vs. 400 mg twice daily No OS; PFS; AE
KAN 2015 China 2 62 Sorafenib vs. NC 400 mg twice daily No (0N
Kang 2015 Korea 2 202 Axitinib vs. NC 5 mg twice daily Yes OS; PFS; AE
Kudo 2011 Japan 2 458 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Kudo 2014 Japan 2 502 Brivanib vs. NC 800 mg once daily No 0OS; AE
Kudo 2016 Japan 2 93 Ramucirumab vs. NC 8 mg/kg biweekly Yes OS; PFS; AE
Kudo 2017 Japan 2 888 Orantinib vs. NC 200 mg twice daily No OS; PFS; AE
Kudo 2018 Japan 2 954 Lenvatinib vs. Sorafenib 12 mg or 8 mg/day vs. 400 mg twice daily No OS; PFS; AE
Lencioni 2016 USA 2 307 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Llovet 2008 Spain 2 602 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Llovet 2013 Spain 2 395 Brivanib vs. NC 800 mg once daily Yes OS; PFS; AE
Lu 2017 China 2 42 Apatinib vs. NC 500 or 250 mg once daily No PFS; AE
Meyer 2017 UK 2 313 Sorafenib vs. NC 400 mg twice daily No OS; PFS; AE
Rimassa 2013 Italy 2 101 Sorafenib vs. NC 600 mg twice daily Yes (0N
Sansonno 2012 Italy 2 62 Sorafenib vs. NC 400 mg twice daily No PFS; AE
Santoro 2013 Belgium 2 107 Tivantinib vs. NC 360 mg or 240 mg twice daily Yes OS; PFS; AE
10 mg/kg Bevacizumab intravenously every
Thomas 2018 USA 2 90 Bevacizumab + Erlotinib vs. Sorafenib |14 days + 150 mg Erlotinib orally daily vs. 400 No OS; PFS; AE
mg twice daily
. o . 400 mg twice daily and 150 mg once daily for
Zhu 2014 USA 2 720 Sorafenib + Erlotinib vs. Sorafenib o No OS; PFS; AE
Erlotinib
Zhu 2015 USA 2 465 Ramucirumab vs. NC 8 mg/kg biweekly Yes OS; PFS; AE
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Table S3. Comparisons of included agents in network meta-analysis regarding overall survival. Odds ratios are presented in the cells in common between the column-defining and
row-defining agents. [OR: odds ratio; CI: credible intervals].

Item Comparison [ OR (95%CI) |

Bevacizumab | 1.89(0.44, | 0.89 (0.16, | 2.29(0.49, 1.70 (0.35, 1.68 (0.30, 1.84 (0.47, | 1.70(0.31, 1.89 (0.53, 1.92 (0.40, 1.50 (0.31, 1.68 (0.30, 1.26 (0.15,

+ Erlotinib 7.76) 4.98) 11.01) 8.44) 9.23) 6.74) 8.26) 6.65) 9.10) 7.16) 8.84) 10.58)
053013, | .| 047(0.12, | 121(037, | 0.89(0.28, | 0.88(0.22, | 098(047, | 090(025, | 1.00(050, | 1.01(032, | 0.79(0.24, | 0.88(0.23, | 0.67(0.11,
rivani

2.26) 1.89) 4.17) 3.11) 3.66) 1.97) 2.88) 2.09) 3.54) 2.64) 3.51) 4.00)

112020, | 211053, | [ .| 257(058, | 190(042, | 188(034, | 207(061, | 1.90(0.38, | 213(0.67. | 2.13(049, | 1.67(038, | 186(036, | 143(0.18,
ovitinl

6.30) 8.33) 11.54) 8.76) 10.11) 6.77) 8.52) 6.79) 9.99) 7.18) 9.73) 10.98)

044(0.09, | 082(024, | 039(0.09, | .. | 075(0.19, | 0.72(0.16, | 0.81(027, | 0.74(0.16, | 0.82(0.31, | 0.84(021, | 065(0.17, | 0.73(0.16, | 0.56(0.08,
cnvatini

2.05) 2.73) 1.73) 2.97) 3.37) 2.21) 2.99) 2.18) 3.23) 2.37) 3.12) 3.84)

059012, | 112(032, | 0.53(0.11, | 134(034, | ... | 099(021, | 110(037, | 100(023, | 112(042, | 1.14(028, | 0.88(0.22, | 0.99(0.21, | 0.75(0.11,
mitani
2.86) 3.61) 2.38) 5.22) 4.53) 3.02) 3.88) 2.92) 4.40) 3.44) 4.28) 5.26)

0.60 (0.11, | 1.13(0.27, | 0.53(0.10, | 1.38(0.30, | 1.01(0.22, |Mapatumuma| 1.11(0.30, | 1.01(0.19, | 1.13(0.33, | 1.16(0.24, | 0.89(0.19, | 0.99 (0.20, | 0.75 (0.09,

No previously systematic treated

3.28) 4.51) 2.92) 6.28) 4.67)  |b+Sorafenib|  3.83) 4.76) 3.78) 5.27) 4.14) 5.24) 6.21)
0.54 (0.15, | 1.02(0.51, | 0.48(0.15, | 1.23(0.45, | 0.91(0.33, | 0.90(0.26, e 0.91(0.33, | 1.02(0.71, | 1.03(0.39, | 0.80(0.30, | 0.90(0.27, | 0.68(0.13,
2.11) 2.13) 1.64) 3.76) 2.72) 3.36) 2.35) 1.56) 3.16) 2.36) 3.09) 3.68)
0.59 (012, | L11(035, | 0.53(0.12, | 135(0.33, | 1.00(0.26, | 099021, | 109042, | .. | L11(042 | 113(029, | 0.88(0.22, | 1.00(0.21, | 0.75(0.12.

rantini
3.27) 3.95) 2.64) 6.26) 4.43) 5.18) 3.02) 3.48) 5.33) 3.91) 4.81) 5.19)
0.53(0.15, | 1.00(048, | 0.47(0.15, | 121(0.46, | 0.89(0.34, | 0.88(026, | 098(0.64, | 090029, | . . | 1.01(039, | 0.79(0.29, | 0.88(0.28, | 0.66(0.12,
orareni
1.88) 2.01) 1.48) 3.23) 2.38) 3.01) 1.40) 2.38) 2.76) 2.05) 2.77) 3.70)

0.52(0.11, | 0.99(0.28, | 0.47(0.10, | 1.19(0.31, | 0.88(0.23, | 0.86(0.19, | 0.97(0.32, | 0.89(0.19, | 0.99 (0.36, | Sorafenib+ | 0.78 (0.19, | 0.87(0.20, | 0.66 (0.09,
2.50) 3.16) 2.05) 4.68) 3.56) 4.13) 2.57) 3.44) 2.59) Erlotinib 3.10) 3.80) 4.67)




0.66 (0.14, 1.27 (0.38, 0.60 (0.14, 1.54 (0.42, 1.14 (0.29, 1.12 (0.24, 1.25(0.42, 1.14 (0.26, 1.27 (0.49, 1.29 (0.32, Sunitinib 1.12 (0.26, 0.84 (0.12,
unitini
3.24) 4.23) 2.65) 5.97) 4.53) 5.32) 3.39) 4.45) 3.40) 5.13) 4.96) 5.96)
0.60 (0.11, 1.13 (0.28, 0.54 (0.10, 1.37 (0.32, 1.01 (0.23, 1.01 (0.19, 1.12 (0.32, 1.00 (0.21, 1.13 (0.36, 1.14 (0.26, 0.89 (0.20, | Tigatuzumab | 0.76 (0.10,
3.33) 4.33) 2.76) 6.24) 4.68) 5.13) 3.66) 4.69) 3.58) 5.10) 3.87) + Sorafenib 5.88)
0.79 (0.09, 1.49 (0.25, 0.70 (0.09, 1.80 (0.26, 1.34(0.19, 1.33 (0.16, 1.47 (0.27, 1.34(0.19, 1.51(0.27, 1.52 (0.21, 1.19 (0.17, 1.32(0.17, Vandetanib
andetani
6.53) 8.75) 5.61) 12.64) 9.14) 11.28) 7.42) 8.56) 8.34) 11.15) 8.27) 10.32)
Axitiniib 0.66 (0.12, 0.91 (0.18, 0.77 (0.13, 0.57 (0.17, 0.91 (0.21, 1.43 (0.27, 0.74 (0.10, 0.69 (0.11,
xitini
3.34) 4.70) 4.41) 1.82) 3.97) 7.50) 5.09) 4.25)
1.52 (0.30, Brivanib 1.39 (0.30, 1.18 (0.22, 0.87 (0.28, 1.38 (0.35, 2.21 (0.46, 1.13 (0.17, 1.07 (0.17,
rivani
8.25) 7.26) 6.57) 2.82) 6.16) 11.04) 8.02) 6.44)
1.10 (0.21, 0.72 (0.14, L 0.86 (0.15, 0.62 (0.20, 0.99 (0.26, 1.59 (0.32, 0.80 (0.12, 0.76 (0.13,
Cabozantinib
T 5.64) 3.33) 4.59) 1.88) 4.34) 7.54) 5.41) 4.38)
~—
<
L 1.30 (0.23, 0.85 (0.15, 1.16 (0.22, ) 0.74 (0.20, 1.17 (0.26, 1.83 (0.34, 0.95 (0.13, 0.89 (0.13,
- Codrituzumab
1) 7.83) 4.60) 6.48) 2.73) 6.02) 10.69) 7.51) 5.76)
~—
<
E 1.75 (0.55, 1.15 (0.35, 1.61 (0.53, 1.35(0.37, NG 1.59 (0.71, 2.54 (0.83, 1.29 (0.27, 1.22 (0.30,
~—
% 5.96) 3.55) 4.92) 5.02) 4.08) 7.98) 6.26) 4.78)
>
Z 1.10 (0.25, 0.73 (0.16, 1.01 (0.23, 0.86 (0.17, 0.63 (0.25, ) 1.61 (0.36, 0.79 (0.13, 0.77 (0.14,
2 Ramucirumab
-E 4.73) 2.85) 3.82) 3.87) 1.41) 6.22) 4.57) 3.60)
|
R~ 0.70 (0.13, 0.45 (0.09, 0.63 (0.13, 0.55 (0.09, 0.39 (0.13, 0.62 (0.16, = fenib 0.51 (0.07, 0.49 (0.08,
egorafeni
3.68) 2.17) 3.17) 2.98) 1.20) 2.77) © 3.50) 2.70)
1.34 (0.20, 0.88 (0.12, 1.26 (0.18, 1.05(0.13, 0.77 (0.16, 1.27 (0.22, 1.97 (0.29, Sorafenib 0.94 (0.12,
orafeni
9.85) 5.88) 8.17) 7.93) 3.65) 7.80) 13.45) 7.11)
1.44 (0.24, 0.93 (0.16, 1.31 (0.23, 1.13 (0.17, 0.82 (0.21, 1.30 (0.28, 2.06 (0.37, 1.07 (0.14, Tiventinib
ivantini
9.37) 5.72) 7.82) 7.86) 3.32) 7.15) 12.89) 8.51)

Table S4. Comparisons of included agents in network meta-analysis regarding progression-free survival. Odds ratios are presented in the cells in common between the
column-defining and row-defining agents. [OR: odds ratio; CI: credible intervals].

Item

Comparison [ OR (95%CI) |

No previously systematic treated

J— 0.45(0.02, | 0.22(0.01, | 0.05(0.00, | 0.72(0.05, | 0.38(0.03, | 0.34(0.02, | 0.28(0.03, | 0.51(0.03, | 0.33(0.04, | 035(0.02, | 0.16(0.01, | 0.30(0.02,
atini
P 11.83) 4.32) 1.24) 13.29) 6.89) 7.90) 2.40) 8.29) 3.61) 6.61) 3.03) 6.23)
2.21(0.08, | Bevacizumab | 0.47(0.03, | 0.11(0.00, | 1.58(0.10, | 0.83(0.05, | 0.74(0.04, | 0.62(0.06, | 1.11(0.06, | 0.73(0.09, | 0.78(0.05, | 0.36(0.02, | 0.66(0.04,

40.65) + Erlotinib 6.90) 2.37) 25.72) 12.37) 13.37) 4.91) 16.74) 5.81) 12.54) 5.20) 10.43)
4.61(0.23, | 2.12(0.14, Brivanih 0.23(0.01, | 3.38(0.25, | 1.75(0.14, | 1.55(0.12, | 1.34(0.17, | 2.41(0.15, | 1.54(0.26, | 1.62(0.13, | 0.75(0.06, | 1.39(0.11,

rivani

71.75) 31.25) 4.04) 42.45) 22.44) 21.06) 7.64) 29.74) 9.32) 21.60) 9.37) 18.03)

2124081, | 932(042, | 439025, | .| 1481(083, | 7.96(044, | 688(036, | 581(050, | 1055048, | 691(0.74, | 731044, | 339(0.19, | 628(0.36,
ovitini

502.84) 266.15) 96.26) 354.83) 155.74) 193.58) 75.63) 231.33) 87.42) 161.61) 69.31) 144.40)

140008, | 0.63(0.04, | 030(0.02, | 0070000, | .. | 052(0.04, | 047(0.03, | 040005 | 072(0.05, | 046(0.08, | 0.49(0.04, | 023(002, | 042(0.03,
envatini

19.83) 9.87) 3.95) 1.21) 6.19) 6.55) 2.31) 8.56) 2.84) 6.30) 2.94) 5.50)

264(0.15, | 121008, | 057(0.04, | 0.13(00L, | 191(0d6, | .. .| 091(0.06, | 0.76(0.10, | 137(0.08, | 089(0.15, | 0.94(0.08, | 0.43(0.04, | 079007,
1mnirani
38.27) 19.63) 7.18) 2.26) 22.23) 11.87) 4.40) 15.86) 5.04) 11.46) 5.46) 9.88)




2.98(0.13, | 1.36(0.07, | 0.64(0.05, | 0.15(0.01, | 2.11(0.15, | 1.10(0.08, |Mapatumumab| 0.84(0.09, | 1.54(0.08, | 0.98(0.14, | 1.05(0.08, | 0.48(0.03, | 0.89 (0.06,

49.13) 23.57) 8.39) 2.80) 28.84) 15.56) + Sorafenib 5.76) 19.83) 6.43) 15.52) 6.43) 12.54)
3.52(0.42, | 1.62(0.20, | 0.75(0.13, | 0.17(0.01, | 2.48(0.43, | 1.31(0.23, | 1.18(0.17, e 1.78 (0.31, | 1.16(0.67, | 1.21(0.20, | 0.57(0.10, | 1.06(0.19,
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Table S5. Comparisons of included agents in network meta-analysis regarding adverse event. Odds ratios are presented in the cells in common between the column-defining and
row-defining agents. [OR: odds ratio; CI: credible intervals].
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Figure S1. Quality assessment of (A) overall and (B) study-level risk of bias, using Cochrane’s risk of bias assessment tool,
indicating quality with high ratings, unclear or low risk of bias, according to 6 evaluation criteria for each study.
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Figure S1B
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Figure S2. Publication bias testing by funnel plot regarding overall survival of patients without previous systematic therapy.
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Figure S3. Publication bias testing by funnel plot regarding overall survival of patients with previous systematic therapy.
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Figure S4. Publication bias testing by funnel plot regarding progression-free survival of patients without previous systematic

therapy.
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Figure S5. Publication bias testing by funnel plot regarding progression-free survival of patients with previous systematic

therapy.
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Figure S6. Publication bias testing by funnel plot regarding adverse event of patients without previous systematic therapy.
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Figure S7. Publication bias testing by funnel plot regarding adverse event of patients with previous systematic therapy.
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