Supplemental Table 1: Characteristics of Included 1st Line Studies 
	Author

	Year

	Trial/
Phase
	RECIST Version

	Country
	Majority Ethnicity
	Treatment Arm
	Comparative Arm
	N
	Median 
Follow up 
(months)
	Median OS of Treatment of Interest
(months)
	OS HR 
(95% CI)
	ORR 
(%)
	ORR OR
(95% CI)

	Yau[1]
	2019
	CheckMate 459/III
	RECIST 1.1
	Multi-national
	Caucasian
	Nivolumab
	Sorafenib
	743
	minimum 22.8
	16.4 (13.9–18.4) 
	0.85 [0.72-1.02]
	15.4
	2.42 [1.48-3.94]

	Finn[2]
	2020
	IMbrave150/III
	RECIST 1.1
	Multi-national
	Asian
	Atezolizumab + Bevacizumab
	Sorafenib
	485
	8.9
	Not evaluated
	0.58 [0.42-0.79]
	27.3
	2.77 [1.62-4.74]

	Llovet[3]
	2008
	SHARP/III
	RECIST 1.0
	Multi-national
	Caucasian
	Sorafenib
	Placebo
	602
	13
	10.7
	0.69 [0.55-0.87]
	0.7
	2.03 [0.18-22.5]

	Cheng[4]
	2009
	NCT00492752/III
	RECIST 1.0
	Multi-national
	Asian
	Sorafenib
	Placebo
	226
	16
	6.5
	0.57 [0.42-0.79]
	3.3
	2.59 [0.30-22.5]

	Abou-Alfa[5]
	2019
	CALGB80802/III
	RECIST 1.1
	Multi-national
	White
	Sorafenib + Doxorubicin
	Sorafenib
	356
	minimum 15
	9.3
	1.05 [0.83-1.31]
	8.3
	1.91 [0.79-4.62]

	Kudo[6]
	2018
	REFLECT/III
	RECIST 1.1
	Multi-national
	Asian
	Lenvatinib
	Sorafenib
	954
	27.7
	13.6
	0.92 [0.79-1.06]
	18.8
	3.34 [2.17-5.14]

	Bi[7]
	2020
	NCT02645981/II-III
	RECIST 1.1
	China
	Asian
	Donafenib
	Sorafenib
	659
	NR
	12.1
	0.83 [0.69-0.98]
	4.6
	1.71 [0.74-3.98]

	Cheng[8]
	2013
	SUN1170/III
	RECIST 1.0
	Multi-national
	NR
	Sunitinib
	Sorafenib
	1074
	15
	7.9
	1.30 [1.13-1.50]
	6.6
	1.09 [0.67-1.79]

	Johnson[9]
	2013
	BRISK-FL/III
	mRECIST
	Multi-national
	Asian
	Brivanib
	Sorafenib
	1155
	NR
	9.5
	1.06 [0.93-1.22]
	12.0
	1.40 [0.96-2.06]

	Zhu[10]
	2015
	SEARCH/III
	RECIST 1.0
	Multi-national
	Caucasian
	Erlotinib + Sorafenib
	Sorafenib
	720
	NR
	9.5
	0.92 [0.78-1.10]
	6.6
	1.74 0.89-3.43]

	Cainap[11]
	2015
	NCT01009593/III
	RECIST 1.1
	Multi-national
	Asian
	Linifanib
	Sorafenib
	1035
	NR
	9.1
	1.04 [0.89-1.22]
	13.0
	2.02 [1.32-3.09]

	Cheng[12]
	2015
	NCT01033240/II
	NR
	Multi-national
	
	Tigatuzumab + Sorafenib
	Sorafenib
	162
	NR
	12.2 (high dose TIG)
8.2 (low dose TIG)
	1.02 [0.72-1.43]
	NR
	NR

	Kudo[13]
	2017
	NCT02400788/II
	NR
	Multi-national
	
	Resminostat + Sorafenib
	Sorafenib
	164
	13.8
	11.8
	0.98 [0.68-1.41]
	NR
	NR



Supplemental Table 2:  Characteristics of Included 2nd Line Studies

	Author

	Year

	Trial/
Phase
	RECIST 
	Country
	Majority Ethnicity
	Treatment Arm
	N
	Median 
Follow up 
(months)
	Median OS 
(months)
	OS HR 
(95% CI)
	PFS 
(months)
	PFS HR
(95% CI)
	ORR 
(%)
	ORR OR
(95% CI)

	Bruix[14]
	2017
	RESORCE/
III
	1.1

	Multinational
	Asian 
(A*, 41%, B, 40%)
	Regorafenib
	573
	7
	A, 10.6, B, 7.8
	0.63
[0.5-0.79]
	A, 3.1, B, 1.5
	0.46
[1.4-1.6]
	A, 11, B, 4
	2.74 
[1.25- 5.98]

	Abou-Alsfa[15]
	2018
	CELESTIAL/
III
	1.1
	Multinational
	Caucasian 
(A, 56%, B, 55%)
	Cabozantinib
	707
	NR
	A, 10.2, B, 8
	0.76
[0.63-0.92]
	A, 5.2, B, 1.9
	0.44
[0.36-0.52]
	A, 4, B, 1
	9.39 
[1.24-70.8]

	Zhu[16] 
	2015
	REACH/
III
	1.1
	Multinational
	Caucasian 
(A, 49 B, 49%)
	Ramucirumab
	644
	A, 8.3, B, 7.0
	A, 9.2, B, 7.6
	0.86
[0.72-1.05]
	A, 2.8, B, 2.1
	0.63
[0.52-0.75]
	A, 7. B, <1
	10.6 
[2.46-45.9]

	Zhu[17] 
	2019
	REACH-2/
III
	1.1
	Multinational
	Asian 
(A, 52%; B, 47%)
	Ramucirumab
	292
	7.6
	A, 8.5, B, 7.3
	0.71
[0.53-0.94]
	A, 2.8, B, 1.6
	0.45
[0.33-0.60]

	A, 5, B, 1
	4.50 
[0.56-36.0]

	Li[18]
	2020
	NCT02329860/
III
	NR*
	China
	Asian 
(NR)
	Apatinib
	393
	NR
	A, 8.7, B, 6.8
	0.78
[0.61-0.99]
	A, 4.5, B, 1.9
	0.47
[0.36-0.60]
	A, 10.7, B, 1.5
	7.81 
[1.83-33.3]

	Finn[19]
	2019
	KEYNOTE-240/
III
	1.1
	Multinational
	Caucasian 
(51.6%)
	Pembrolizumab
	413
	A, 13.8, B, 10.6
	A, 13,9, B, 10.6
	0.78
[0.61-0.99]
	A, 3.0, B, 2.8
	0.71
[0.57-0.90]
	A, 18.3, B, 4.4
	4.83
[2.01-11.5]

	Llovet[20]
	2013
	BRISK-PS/
III
	mRECIST

	Multinational
	Caucasian 
(A, 46%; B, 50%)
	Brivanib
	395
	NR
	A, 9.4, B, 8.2
	0.89
[0.69-1.15]
	A, 4.2, B, 2.7
	0.56
[0.42-0.76]
	A, 10, B, 2
	7.13
[1.66-30.5]

	Santoro[21]
	2013
	NCT00988741/
II
	1.1
	Multinational
	Caucasian 
(94%)
	Tivantinib
	107
	5.5
	A, 6.6, B, 6.2
	0.9
[0.57-1.40]
	A, 1.5, B, 1.4
	0.67
[0.44-1.04]
	A, 44, B, 31
	1.55 
[0.061-39.0]

	Zhu[22] 
	2014
	EVOLVE-1/
III
	1.0
	Multinational
	Caucasian 
(A, 53%; B, 59%)
	Everolimus
	546
	24.6
	A, 7.6, B, 7.3
	1.05
[0.86-1.27]
	A, 3.0, B, 2.6
	0.93
[0.75-1.15]
	A, 2.2, B, 1.6
	1.31 
[0.35-5.20]

	Kang[23]
	2015
	NCT01210495/
II
	1.1
	Multinational
	Asian 
(A, 63%; B, 62%)
	Axitinib
	202
	NR
	A, 12.7, B, 9.7
	0.90
[0.64-1.27]
	A, 3.6, B, 1.9
	0.61
[0.43-0.87]
	A, 9.7, B, 2.9
	3.54 
[0.77-16.1]

	Rimassa[24]
	2018
	NCT01755767
/III
	1.1
	Multinational
	Caucasian
(A, 72%, B, 75%)
	Tivantinib
	340
	18.1
	A, 8.4, B, 9.1
	0.97 
[0.75-1.25]
	A, 2.1, B, 2.0
	0.96
[0.75-1.22]
	A, <1 B, <1
	0.507
[0.010-25.7]


*NR: not reported
 *A - Treatment Arm; B – Placebo
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Supplemental Figure 1A: RoB 2.0 for Within-study Bias Assessment for First line Trials 
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Supplemental Figure 1B: RoB 2.0 for Within-study Bias Assessment for Second line Trials
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Supplemental Figure 2: Funnel Plot for First Line Trials 
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Supplemental Figure 3: Funnel Plot for Second Line Trials 
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Supplemental Figure 4A: Net Rank Plot for First Line Trials, HR for OS
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Supplemental Figure 4B: Net Rank Plot for First Line Trials, OR for ORR
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Supplemental Figure 5A: Net Rank Plot for Second Line Trials, HR for PFS
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Supplemental Figure 5B: Net Rank Plot for Second Line Trials, OR for ORR
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