Supplementary Table S1. Characteristics of the included trials.

Stages Authors Pub. Date Country Study Intervention Sample Size Available Data
Arms
BCLC Stage 0
Dai [1] 2014 China 2 LT vs. SR 13 vs. 25 ly, 3y, Sy
Farinati [2] 2009 Italy 4 LT vs. SR vs. TACE vs. SC 3vs.8vs. 17 vs. 3 Sy
Harada [3] 2016 Japan 2 SR vs. RFA 35 vs. 28 ly, 3y, Sy
Hasegawa [4] 2012 Japan 3 SR vs. RFA vs. PEI 785 vs. 1241 vs. 534 ly, 3y, Sy
Horigome [5] 1999 Japan 2 PEI vs. MWA 18 vs. 24 ly, 3y
HUNG [6] 2011 Taiwan 2 SR vs. RFA 50 vs. 66 ly, 3y, Sy
Imai [7] 2013 Japan 2 SR vs. RFA 38 vs. 51 ly, 3y, Sy
Kim [8] 2015 Korea 2 SR vs. RFA 152 vs. 152 ly, 3y, Sy
Lin [9] 2013 China 2 PEI vs. RFA 242 vs. 284 ly, 3y, Sy
Liu [10] 2015 Taiwan 2 SR vs. RFA 109 vs. 128 ly, 3y, Sy
Livraghi [11] 2008 Italy 2 SR vs. RFA 100 vs. 118 3y, Sy
Pompili [12] 2013 Italy 2 SR vs. RFA 99 vs. 109 ly, 3y
Pompili [13] 2015 Italy 2 PEI vs. RFA 81 vs. 81 ly, 3y, Sy
Santambrogio [14] 2016 Italy 2 SR vs. RFA 76 vs. 76 ly, 3y, Sy
Takayama [15] 2010 Japan 2 SR vs. RFA 1235 vs. 1315 ly
Takuma [16] 2013 Japan 2 TACE+RFA vs. SR 59 vs. 52 ly, 3y, Sy
TASHIRO [17] 2011 Japan 2 SR vs. RFA 53 vs. 41 ly, 3y, Sy
Wahl [18] 2015 USA 2 RT vs. RFA 38 vs. 133 ly, 3y, Sy
Wang [19] 2012 Taiwan 2 SR vs. RFA 52 vs. 91 ly, 3y, Sy
Zhen [20] 2012 China 2 SR vs. RFA 29 vs. 37 ly, 3y, Sy
Zhou [21] 2013 China 2 SR vs. RFA 21 vs. 31 ly, 3y, Sy
BCLC Stage A

Abu-Hilal [22] 2008 UK 2 RFA vs. SR 34 vs. 34 ly, Sy
BABA [23] 2010 Japan 2 SR vs. TACE 114 vs. 68 Sy

Bu [24] 2015 China 2 RFA vs. SR 46 vs. 42 ly, 3y, Sy
Chen [25] 2010 China 2 SR+TACE vs. SR 797 vs. 314 3y, Sy
Chen [26] 2016 China 2 TACE vs. RFA 103 vs. 103 ly, 3y, Sy
Cheung [27] 2012 HK 2 HIFU vs. RFA 41 vs. 56 ly, 3y
Cho [28] 2007 Korea 2 SR vs. PEI 116 vs. 116 ly, 3y, Sy
Daniele [29] 2003 Italy 2 SR vs. PEI 17 vs. 65 ly, 3y, Sy
Desiderio [30] 2013 Italy 2 RFA vs. SR 44 vs. 52 ly, 3y, Sy
Ding [31] 2013 China 2 RFA vs. MWA 85vs. 113 ly, 3y
Farinati [2] 2009 Italy 6 LT vs. RFA vs. SR vs. PEI vs. TACE vs. SC 11 vs. 58 vs. 75 vs. 106 vs. 128 vs. 62 Sy
Gerunda [32] 2000 Italy 2 TACE+SR vs. SR 20 vs. 20 ly, Sy
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Zhang [101] 2015 China SR vs. RFA 19 vs. 16 ly, 3y, Sy
Zhang [102] 2014 China SR vs. SR+RFA vs. TACE 16 vs. 12 vs. 7 ly, 3y, Sy
Zhang [103] 2016 China SR vs. MWA 122 vs. 68 ly, 3y, Sy
BCLC Stage B
Arizumi [104] 2015 Japan 2 TACE vs. Sorafenib 24 vs. 32 ly, 3y
Azuma [105] 2015 Japan 2 TACE+RFA vs. TACE 20 vs. 39 ly, 3y
Ciria [106] 2015 Spain SR vs. TACE 36 vs. 44 ly, 3y
Fouly [107] 2015 Germany TACE vs. TARE 42 vs. 44 ly, 3y
Ginsburg [33] 2015 USA TACE+RFA vs. TACE-MWA 8 vs. 10 ly, 3y
Guo [108] 2015 China TACE+SR vs. SR 26 vs. 34 ly, 3y
Hekele [44] 2009 Austria TACE vs. SC 9 vs. 22 ly, 3y
Ho [109] 2014 USA SR vs. RFA 16 vs. 17 ly, 3y
Ho [46] 2009 Taiwan TACE vs. SR vs. SC 163 vs. 122 vs. 70 ly, 3y
Jacob [110] 2015 USA TACE+RT vs. TACE 37 vs. 123 ly, 3y
Jin [111] 2014 Korea TACE vs. SR 61 vs. 62 ly, 3y
Ke [112] 2014 China SR vs. TACE 53 vs. 53 ly, 3y
Kim [113] 2016 Korea SR vs. TACE 52 vs. 225 ly, 3y
Lee [114] 2015 Korea SR vs. TACE 59 vs. 59 ly, 3y
Lei [115] 2014 China TACE vs. SR 490 vs. 433 ly, 3y
Lin[116] 2010 Taiwan TACE vs. SR 78 vs. 93 ly, 3y
Liu[117] 2016 China SR vs. TACE 156 vs. 156 ly, 3y
Lubienski [118] 2004 Germany TACE+PEI vs. TACE 15 vs. 22 ly, 3y
Luo [119] 2011 China TACE vs. SR 83 vs. 85 ly, 3y
Moreno-Luna [80] 2013 USA TACE vs. TARE 13 vs. 34 ly, 3y, Sy
NISHIKAWA [120] 2014 Japan TACE vs. TAC 145 vs. 81 ly, 3y
Pecorelli [121] 2016 Italy TACE vs. Sorafenib vs. SC 233 vs. 18 vs. 21 ly, 3y
Shim [122] 2005 Korea TACE+RT vs. TACE 38 vs. 35 ly
Vitale [93] 2015 Italy SR vs. SC 264 vs. 213 ly, 3y
Yin [123] 2014 China TACE+RFA vs. TACE S5 vs. 156 ly, 3y
Zhang [102] 2014 China SR vs. SR+RFA vs. TACE 41 vs. 55 vs. 64 ly, 3y
Zhao [124] 2010 China TACE vs. TACE+RFA 45 vs. 51 ly, 3y
Zhong [125] 2014 China TACE vs. SR 135 vs. 257 ly, 3y
Zhong [126] 2013 China SR vs. TACE 208 vs. 209 ly, 3y
BCLC Stage C

Bai [127] 2016 China SR vs. SR+TACE vs. SR+RT 51 vs.31vs. 10 ly
Chen [128] 2010 Taiwan HAC+H+RT vs. HAC 10 vs. 14 ly
Chen [129] 2014 China TACE+Sorafenib vs. TACE 21 vs. 23 ly
Cheng [130] 2005 China SR+TACE vs. SR vs. TACE vs. SC 9 vs.20 vs. 7vs. 38 vs. 10 ly
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Supplementary Table S2. Quality assessment of included prospective or retrospective cohort based on Newcastle-Ottawa

Scale (NONS).
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Supplementary Table S3. Checklist for quality assessment and scoring of prospective or retrospective cohort studies.

Check List

Selection

1. Definitive diagnosis and assignment for treatment: any clear evidence ? (if yes, one star; no star if record linkage or based on self reports or no
description)

2. Selection of the non-exposed cohort? (if drawn from the same community as the exposed cohort, one star; no star if drawn from a different
source or no description)

3. Ascertainment of exposure to implants? (if secure medical record or structured interview, one star; no star if no description)

4. Demonstration that outcome of interest was not present at start of study. (if yes, one star; no star 1f no)

Comparability
Comparability of cases and controls on the basis of the design or analysis. (one star was assigned if study controls for BCLC stage and age; one

star was assigned if study controls for any additional factor )

Outcome

1. Assessment of outcome? (if independent blind assessment or record linkage, one star)
2. Was follow up long enough for outcomes to occur? (if yes, one star)

3. Adequacy of follow up of cohorts ? (if complete follow up or small number lost <40 %, or description of those losts, one star)




Supplementary Table S4. Pooled hazard ratios for death.
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Supplementary Table S5. Results of Node-splitting Models for the Test of Difference Between Direct and Indirect Effect.

Items Comparison

Direct Effect

Indirect Effect

Overall

P value

BCLC Stage 0. 1-year overall survival
PEIL SR
BCLC Stage 0. 3-year overall survival
PEIL SR
BCLC Stage 0. 5-year overall survival
PEIL SR
BCLC Stage A. 1-year overall survival
LT, TACE
MWA, RFA
MWA, SR
PEI, RFA
RFA, SR
RFA, TACE
RFA, TACE+RFA
SC, SR
SC, TACE
SR, TACE
SR, TACE+RFA
TACE, TACE+RFA
BCLC Stage A. 3-year overall survival
LT, TACE
MWA, RFA
MWA, SR
PEI, RFA
RFA, SR
RFA, TACE
RFA, TACE+RFA
SC, SR
SC, TACE
SR, TACE
SR, TACE+RFA
TACE, TACE+RFA

BCLC Stage A. 5-year overall survival

-0.43 (-2.80, 1.99)

-0.18 (-1.86, 1.50)

-0.53 (-2.43, 1.36)

0.12 (-2.02, 2.45)

0.44 (-0.73, 1.58)

-0.21 (-1.51, 0.98)

-0.14 (-1.04, 0.76)

0.22 (-0.06, 0.50)

0.16 (-0.62, 0.92)

0.48 (-0.66, 1.66)

1.84 (0.87,2.89)

2.30(1.00, 3.76)

-0.22 (-0.85, 0.43)

0.68 (-0.30, 1.67)

0.83 (-0.47, 2.23)

-1.52 (-3.40, 0.31)

0.64 (-0.16, 1.43)

0.35 (-0.37, 1.05)

-0.49 (-1.60, 0.60)

0.51(0.29, 0.73)

-0.22 (-0.84, 0.40)

0.47 (-0.41, 1.37)

2.00 (1.06, 2.97)

1.85 (0.62, 3.14)

-0.65 (-1.17, -0.15)

-0.16 (-0.81, 0.50)

-0.09 (-1.03, 0.87)

0.60 (-0.90, 2.53)

0.32 (-0.75, 1.47)

-0.10 (-1.37, 1.19)

-0.68 (-1.65, 0.25)

-0.42 (-1.69, 0.80)

0.64 (-0.53, 1.87)

-0.43 (-1.14, 0.31)

-0.04 (-0.71, 0.63)

-0.08 (-0.75, 0.59)

0.89 (-0.03, 1.85)

2.51(1.10, 3.99)

1.66 (0.51, 2.84)

-0.21 (-1.00, 0.59)

0.33 (-0.66, 1.38)

0.60 (-0.32, 1.56)

-1.55 (-2.32,-0.78)

-0.14 (-0.90, 0.63)

1.13 (0.32, 1.95)

-0.27 (-0.94, 0.39)

0.33 (-0.21, 0.87)

0.08 (-0.48, 0.62)

0.02 (-0.60, 0.63)

2.39 (1.12, 3.81)

1.44 (0.42, 2.49)

-0.40 (-1.01, 0.21)

-0.50 (-1.25, 0.24)

0.36 (-0.35, 1.05)

0.36 (-0.92, 1.88)

0.24 (-0.69, 1.19)
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1.94 (1.06, 2.89)

1.77 (0.84, 2.75)

-0.17 (-0.66, 0.31)

0.52 (-0.18, 1.24)

0.69 (-0.08, 1.50)

-1.50 (-2.25, -0.76)

0.23 (-0.34, 0.78)

0.71 (0.15, 1.27)

-0.30 (-0.91, 0.30)

0.48 (0.28, 0.69)

-0.07 (-0.47, 0.33)

0.17 (-0.34, 0.68)

2.08 (1.21, 2.96)

1.53 (0.63, 2.46)

-0.55 (-0.94, -0.16)

-0.31 (-0.80, 0.18)

0.24 (-0.32, 0.80)

0.40

0.57

0.68

0.48

0.31
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0.59

0.47
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0.62
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BCLC Stage B. 1-year

BCLC Stage B. 3-year

BCLC Stage C. 1-year

LT, PEI

LT, RFA

LT, SC

LT, SR

LT, TACE

MWA, RFA

MWA, SR

PEL RFA

PEI, SC

PEL SR

PEL TACE

RFA, SC

RFA, SR

RFA, TACE

RFA, TACE+RFA

SC, SR

SC, TACE

SR, TACE

SR, TACE+RFA

TACE, TACE+RFA

overall survival

SC, SR

SC, Sorafenib

SC, TACE

SR, TACE

overall survival

SC, SR

SC, Sorafenib

SC, TACE

SR, TACE

overall survival

HAC, HAC+Sorafenib

HAC, SC

HAC, SCT

HAC, Sorafenib

-1.91 (-3.43, -0.40)

-0.17 (-1.66, 1.24)

2,79 (-4.43, -1.17)

-1.14 (-1.79, -0.53)

-1.91 (-3.14, -0.70)

-0.45 (-2.57, 1.50)

0.29 (-0.46, 1.03)

-0.10 (-1.02, 0.82)

-1.04 (-2.48, 0.35)

0.39 (-0.22, 1.01)

-0.35 (-1.65, 0.95)

-2.04 (-3.54, -0.61)

0.38 (0.16, 0.62)

-0.26 (-0.87, 0.33)

0.80 (-0.12, 1.75)

1.83(0.92,2.74)

1.07 (0.09, 2.12)

-0.83 (-1.32, -0.35)

-0.59 (-1.36, 0.18)

0.67 (-0.71, 2.00)

2.17 (1.15, 3.26)

0.41 (-1.30, 2.16)

1.98 (1.05, 2.97)

-0.89 (-1.33, -0.46)

2.25(0.78, 3.77)

-21.86 (-85.64, -0.87)

2.23(0.74, 4.00)

-1.16 (-1.72, -0.62)

0.43 (-2.03, 2.94)

-2.33 (-4.39, -0.60)

-2.23 (-6.04, 0.65)

-1.64 (-3.43,0.10)

-1.28 (-2.19, -0.38)

-1.57 (-2.22, -0.95)

-3.22 (-4.54, -2.00)

-0.62 (-1.77, 0.51)

-1.77 (-2.56, -1.03)

-0.17 (-0.96, 0.59)

0.03 (-2.10, 2.01)

-0.04 (-0.65, 0.61)

-1.76 (-3.10, -0.53)

0.24 (-0.59, 1.11)

-0.25 (-0.95, 0.44)

-1.73 (-2.90, -0.63)

0.95 (0.39, 1.51)

-0.41 (-1.03, 0.21)

-0.15 (-0.96, 0.66)

2.06 (1.08, 3.07)

1.29 (0.34,2.27)

-0.38 (-1.13, 0.35)

0.20 (-0.68, 1.10)

0.28 (-0.48, 1.05)

2.66 (1.62,3.78)

2.69 (0.90, 4.57)

1.03 (0.01, 2.00)

-0.35 (-2.10, 1.33)

2.75 (1.15, 4.63)

25.03 (4.11, 85.74)

0.60 (-1.00, 1.96)

0.22 (-2.60, 3.91)

1.15 (-1.54, 3.86)

-3.50 (-5.16, -1.92)

-0.24 (-3.09, 2.55)

-1.47 (-3.31, 0.26)

-1.46 (-2.30, -0.65)

-1.50 (-2.15, -0.86)

-3.01 (-4.01, -2.01)

-1.04 (-1.66, -0.43)

1.79 (-2.51, -1.11)

-0.20 (-0.92, 0.54)

0.26 (-0.43, 0.97)

-0.04 (-0.61, 0.55)

-1.54 (-2.49, -0.61)

0.42 (-0.12, 0.99)

-0.33 (-0.99, 0.33)

-1.51 (-2.35, -0.69)

0.46 (0.25, 0.68)

-0.30 (-0.71, 0.12)

0.21 (-0.38, 0.81)

1.96 (1.16, 2.79)

1.21 (0.35, 2.08)

-0.75 (-1.16, -0.36)

-0.25 (-0.83, 0.34)

0.51 (-0.16, 1.18)

2.31(1.56, 3.15)

1.35 (0.05, 2.68)

1.48 (0.73,2.29)

-0.83 (-1.26, -0.45)

2.42 (1.36, 3.66)

1.60 (-0.36, 3.72)

1.31(0.25,2.57)

-1.10 (-1.64, -0.58)

0.71 (-1.11, 2.55)

2.97 (-4.30, -1.74)

-1.08 (-3.15, 0.90)

-1.54 (-2.78, -0.30)

0.44

0.06

0.65

0.38

0.82

0.79

0.80

0.92

0.44

0.78

0.88

0.73

0.07

0.74

0.12

0.66

0.71

0.30

0.19

0.62

0.48

0.06

0.13

0.53

0.61

0.09

0.07

0.34

0.68

0.35

0.33

0.89



HAC+Sorafenib, TACE

SC, SR

SC, SR+TACE

SC, Sorafenib

SC, TACE

SC, TACE+Sorafenib

SCT, SR

SR, SR+TACE

SR, Sorafenib

SR, TACE

SR, TACE+RT

SR+PVC, TACE

SR+RT, SR+TACE

SR+TACE, Sorafenib

SR+TACE, TACE

SR+TACE, TACE+RT

SR+TACE, TACE+Sorafenib

Sorafenib , TACE

Sorafenib , TACE+RT

Sorafenib , TACE+Sorafenib

Sorafenib , TARE

Sorafenib , TARE+Sorafenib

TACE, TACE+RT

TACE, TACE+Sorafenib

TACE, TARE

TARE, TARE+Sorafenib

-1.99 (-4.30, 0.31)

2.66 (1.81,3.61)

2.20(0.83, 3.65)

1.04 (-0.41,2.51)

2.25 (1.50, 3.07)

5.67 (3.11, 8.33)

0.37 (-2.24, 2.89)

0.91 (-0.02, 1.85)

-1.26 (-3.74, 1.21)

-0.78 (-1.45, -0.08)

0.17 (-1.98, 2.26)

-2.32(-5.17,0.33)

-0.65 (-3.09, 1.77)

-0.64 (-4.36, 2.39)

0.16 (-1.13, 1.48)

-0.43 (-2.47, 1.69)

4.31 (2.04, 6.86)

1.41(0.17, 2.65)

3.10 (1.46, 4.80)

2.44(1.13,3.77)

1.25 (-0.03, 2.53)

1.51 (-1.04, 4.01)

0.70 (-0.44, 1.89)

2.40(1.32,3.52)

1.64 (0.57,2.70)

0.95 (-1.43, 3.50)

-1.30 (-4.23, 1.57)

2.70 (1.74, 3.71)

3.69 (2.59, 4.87)

1.66 (0.64, 2.77)

1.64 (0.81, 2.54)

3.85 (2.71, 5.07)

0.88 (-1.60, 3.34)

-1.42 (-3.01, 0.04)

-1.22 (-2.17, -0.29)

-0.28 (-1.23, 0.66)

0.60 (-0.48, 1.69)

-1.49 (-3.14, 0.20)

-1.63 (-3.54, 0.25)

-1.42 (-2.48, -0.36)

-1.30 (-2.22, -0.36)

0.47 (-0.82, 1.80)

0.92 (-0.38, 2.20)

0.25 (-0.52, 1.05)

1.05 (-0.20, 2.32)

3.22 (1.74, 4.79)

2.24 (0.99, 3.53)

2.89 (0.32, 5.49)

1.62 (0.27, 3.05)

0.85 (-0.85, 2.51)

0.31 (-1.18, 1.78)

-0.38 (-3.02, 2.28)

-1.67 (-3.47,0.07)

2.61(1.95,3.32)

2.93(1.97, 3.90)

1.44 (0.59, 2.30)

2.01 (1.38, 2.70)

4.31(3.25,5.43)

0.72 (-1.19, 2.73)

0.31 (-0.51, 1.14)

-1.18 (-2.04, -0.32)

-0.59 (-1.18, -0.03)

0.51 (-0.42, 1.51)

-1.65 (-3.25, -0.05)

-1.22 (-2.96, 0.49)

-1.49 (-2.53,-0.44)

-0.91 (-1.76, -0.04)

0.20 (-0.87, 1.30)

1.39(0.19, 2.60)

0.58 (-0.15, 1.32)

1.70 (0.69, 2.75)

2.88 (1.88,3.90)

1.75 (0.88, 2.67)

2.12 (0.32, 3.96)

1.12 (0.26, 2.02)

2.30(1.39, 3.24)

1.17(0.31, 2.04)

0.38 (-1.42, 2.18)

0.70

0.95

0.09

0.47

0.27

0.20

0.75

0.07

0.97

0.40

0.73

0.59

0.49

0.66

0.06

0.45

0.10

0.10

0.06

0.42

0.28

0.45

0.30

0.13

0.14

0.46




