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SUPPLEMENTARY TABLE 1. Baseline characteristics of the study populationsa 
	Variable
	Single-center cohort 
(n=15,655)
	Multicenter cohort
(n=16,443)
	P-value

	Age (years) 
	57.7 ± 10.4
	61.1 ± 11.5
	<0.001

	Male
	12,690 (81.1%)
	13,045 (79.3%)
	<0.001

	Body mass index (kg/㎡)
	24.3 ± 3.3
	24.0 ± 3.4
	<0.001

	Diabetes mellitus
	3,314 (21.2%)
	5,779 (35.1%)
	<0.001

	  Unknown
	615 (3.9%)
	2,002 (12.2%)
	

	Hypertension
	4,564 (29.2%)
	4,347 (26.4%)
	<0.001

	  Unknown
	541 (3.5%)
	3,434 (20.9%)
	

	Hepatitis Bb
	10,622 (67.8%)
	9,879 (60.1%)
	<0.001

	 Unknown
	1,125 (7.2%)
	592 (3.6%)
	

	Hepatitis Cc
	1,410 (9.0%)
	1,883 (11.5%)
	<0.001

	 Unknown
	2,126 (13.6%)
	1,622 (9.9%)
	

	mUICC staging 
	
	
	

	 Stage I 
	2,626 (16.8%)
	2,532 (15.4%)
	<0.001

	  Stage II
	6,176 (39.5%)
	6,168 (37.5%)
	

	  Stage III
	4,712 (30.1%)
	4,147 (25.2%)
	

	  Stage IVA
	1,291 (8.2%)
	1,920 (11.7%)
	

	  Stage IVB
	850 (5.4%)
	1,627 (9.9%)
	

	  Unknown
	0 (0.0%)
	49 (0.3%)
	

	BCLC staging
	
	
	

	  Stage 0 
	2,572 (16.4%)
	1,312 (9.0%)
	<0.001  

	  Stage A
	6,719 (42.9%)
	3,655 (22.2%)
	

	  Stage B
	2,293 (14.6%)
	2,722 (16.6%)
	

	  Stage C
	3,563 (22.8%)
	5,402 (32.9%)
	

	  Stage D
	508 (3.2%)
	1,013 (6.2%)
	

	  Unknown 
	0 (0.0%)
	2,339 (14.2%)
	

	Child-Pugh class 
	
	
	<0.001

	  Class A
	12,126 (77.5%)
	11,476 (69.8%)
	

	  Class B
	2,904 (18.5%)
	3,469 (21.1%)
	

	  Class C
	510 (3.3%)
	747 (4.5%)
	

	  Unknown
	115 (0.7%)
	751 (4.6%)
	

	MELD score 
	8 (7-10) 
	8 (7-11)
	<0.001

	Type of initial treatment
	
	
	

	  Curatived
	6,586 (42.1%)
	5,282 (32.1%)
	<0.001

	  Non-curativee
	7,626 (48.7%)
	8,070 (49.1%)
	

	  Best supportive care 
	1,443 (9.2%)
	3,091 (18.8%)
	

	Initial treatment modality
	
	
	

	  Surgical resection 
	5,162 (33.0%)
	3,304 (20.1%)
	<0.001

	  Liver transplantation
	211 (1.3%)
	156 (0.9%)
	

	  LAT
	1,213 (7.7%)
	1,822 (11.1%)
	

	  TACE/TARE
	6,825 (43.6%)
	6,839 (41.6%)
	

	  Radiotherapy
	186 (1.2%)
	245 (1.5%)
	

	  Systemic therapy
	615 (3.9%)
	986 (6.0%)
	

	  Best supportive care
	1,443 (9.2%)
	3,091 (18.8%)
	


Note: Data are presented as mean ± standard deviation, median (interquartile range), or frequency (proportion).
Abbreviations: BCLC, Barcelona Clinic Liver Cancer; LAT, local ablation therapy; MELD, Model for End-stage Liver Disease; mUICC, modified Union for International Cancer Control; TACE, transarterial chemoembolization; TARE, transarterial radioembolization.
a Missing data was classified as a category. 
b Hepatitis B was defined as any of the following: positive hepatitis B surface antigen, positive viral titer, or previous history of antiviral therapy.
c Hepatitis C was defined as any of the following: positive hepatitis C antibody, positive viral titer, or previous history of antiviral therapy.
d Curative treatment was defined as surgical resection, liver transplantation, and LAT.
e Non-curative treatment was defined as TACE/TARE, radiotherapy, and systemic therapy.
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SUPPLEMENTARY TABLE 2. Baseline characteristics of propensity score-matched populationsa
	Variable
	Single-center cohort 
(n=9,713)
	Multicenter cohort
(n=9,713)
	P-value
	SMD

	Age (years) 
	59.13 ± 10.70
	59.19 ± 10.94
	0.77
	0.005

	Male
	7,830 (80.6%)
	1,811 (80.4%)
	0.74
	0.005

	Body mass index (kg/㎡)
	24.08 ± 3.29
	24.09 ± 3.37
	0.98
	0.003

	Diabetes mellitus
	2,167 (23.2%)
	3,233 (37.5%)
	<0.001
	0.31

	Hypertension
	2,993 (31.9%)
	2,426 (31.0%)
	0.24
	0.02

	Hepatitis Bb
	6,299 (70.0%)
	6,358 (67.3%)
	<0.001
	0.06

	Hepatitis Cc
	993 (11.8%)
	1,030 (11.6%)
	0.75
	0.005

	mUICC staging 
	
	
	0.02
	0.05

	 Stage I 
	1,481 (15.3%)
	1,573 (16.2%)
	
	

	  Stage II
	3,288 (33.9%)
	3,417 (35.2%)
	
	

	  Stage III
	3,048 (31.4%)
	2,847 (29.3%)
	
	

	  Stage IVA
	1,097 (11.3%)
	1 093 (11.3%)
	
	

	  Stage IVB
	799 (8.2%)
	783 (8.1%)
	
	

	BCLC staging
	
	
	<0.001
	0.01

	  Stage 0 
	1,414 (14.6%)
	1,168 (12.0%)
	
	

	  Stage A
	3,312 (34.1%)
	3,261 (33.6%)
	
	

	  Stage B
	1,205 (12.4%)
	2,093 (21.6%)
	
	

	  Stage C
	3,295 (33.9%)
	2,794 (28.8%)
	
	

	  Stage D
	487 (5.0%)
	397 (4.1%)
	
	

	Child-Pugh class
	
	
	0.001
	0.008

	  Class A
	7,458 (76.8%)
	7,370 (75.9%)
	
	

	  Class B
	1,767 (18.2%)
	1,983 (20.4%)
	
	

	  Class C
	488 (5.0%)
	360 (3.7%)
	
	

	MELD score 
	8 (7–10)
	8 (7–11)
	<0.001
	0.05

	Type of initial treatment
	
	
	0.24
	0.02

	  Curatived
	3,432 (35.3%)
	3,545 (36.5%)
	
	

	  Non-curativee
	5,062 (52.1%)
	4,979 (51.3%)
	
	

	  Best supportive care 
	1,219 (12.6%)
	1,189 (12.2%)
	
	

	Initial treatment modality
	
	
	0.51
	0.03

	  Surgical resection 
	2314 (23.8%)
	2440 (25.1%)
	
	

	  Liver transplantation
	105 (1.1%)
	110 (1.1%)
	
	

	  LAT
	1013 (10.4%)
	995 (10.2%)
	
	

	  TACE/TARE
	4388 (45.2%)
	4291 (44.2%)
	
	

	  Radiotherapy
	144 (1.5%)
	149 (1.5%)
	
	

	  Systemic therapy
	530 (5.5%)
	539 (5.5%)
	
	

	  Best supportive care
	1219 (12.6%)
	1189 (12.2%)
	
	


Note: Data are presented as mean ± standard deviation, median (interquartile range), or frequency (proportion).
Abbreviations: BCLC, Barcelona Clinic Liver Cancer; LAT, local ablation therapy; MELD, Model for End-stage Liver Disease; mUICC, modified Union for International Cancer Control; SMD, standardized mean difference; TACE, transarterial chemoembolization; TARE, transarterial radioembolization.
a The factors taken into account in the propensity score matching were the following: sex, age, body mass index, Child-Pugh class, BCLC staging, mUICC staging, and initial treatment modality. 
b Hepatitis B was defined as any of the following: positive hepatitis B surface antigen, positive viral titer, or previous history of antiviral therapy.
c Hepatitis C was defined as any of the following: positive hepatitis C antibody, positive viral titer, or previous history of antiviral therapy.
d Curative treatment was defined as surgical resection, liver transplantation, and local ablation therapy.
e Non-curative treatment was defined as TACE/TARE, radiotherapy, and systemic therapy.


SUPPLEMENTARY TABLE 3. Distribution of liver function by initial treatmenta
	Initial treatment modality

Child-Pugh class 
	Single-center cohort 
(n=15,540)
	Multicenter cohort
(n=15,692)
	P-value

	Surgical resection
	5,126 (33.0%)
	3,240 (20.6%)
	0.02

	Class A
	4,902 (95.6%)
	3,098 (95.6%)
	

	  Class B
	208 (4.1%)
	138 (4.3%)
	

	  Class C
	16 (0.3%)
	4 (0.1%)
	

	Liver transplantation
	210 (1.4%)
	153 (1.0%)
	0.01

	Class A
	63 (30.0%)
	68 (44.4%)
	

	  Class B
	94 (44.8%)
	49 (32.0%)
	

	 Class C
	53 (25.2%)
	36 (23.5%)
	

	LAT
	1,187 (7.6%)
	1,766 (11.2%)
	0.47

	Class A
	980 (82.6%)
	1,482 (83.9%)
	

	  Class B
	186 (15.7%)
	249 (14.1%)
	

	 Class C
	21 (1.8%)
	35 (2.0%)
	

	TACE/TARE
	6,781 (43.6%)
	6,527 (41.6%)
	<0.001

	Class A
	5,344 (78.8%)
	4,963 (76.0%)
	

	  Class B
	1,364 (20.1%)
	1,413 (21.7%)
	

	 Class C
	73 (1.1%)
	151 (2.3%)
	

	Radiotherapy
	184 (1.2%)
	237 (1.5%)
	<0.001

	Class A
	73 (39.7%)
	138 (58.2%)
	

	  Class B
	88 (47.8%)
	90 (38.0%)
	

	 Class C
	23 (12.5%)
	9 (3.8%)
	

	Systemic therapy
	615 (4.0%)
	946 (6.0%)
	0.002

	Class A
	339 (55.1%)
	585 (61.8%)
	

	  Class B
	251 (40.8%)
	334 (35.3%)
	

	  Class C
	25 (4.1%)
	27 (2.9%)
	

	Best supportive care
	1,437 (9.2%)
	2,823 (18.0%)
	<0.001

	Class A
	425 (29.6%)
	1,142 (40.5%)
	

	  Class B
	713 (49.6%)
	1,196 (42.4%)
	

	  Class C
	299 (20.8%)
	485 (17.2%)
	


Note: Data are presented as frequency (proportion).
Abbreviations: LAT, local ablation therapy; TACE, transarterial chemoembolization; TARE, transarterial radioembolization. 
a Missing data was excluded from the analysis.  

SUPPLEMENTARY TABLE 4. Cox regression analysis of factors associated with mortality in the entire cohortsa
	Variable
	Univariate analysis
	Multivariable analysis

	
	HR (95% CI)
	P-value
	Adjusted HR (95% CI)
	P-value

	Cohort
	
	
	
	

	  Single-center 
	1 (reference)
	
	1 (reference)
	

	  Multicenter 
	1.55 (1.50–1.59)
	<0.001
	1.17 (1.13–1.20)
	<0.001

	Age ≥ 60 years
	1.22 (1.19–1.26)
	<0.001
	1.14 (1.10–1.18)
	<0.001

	Female (vs. Male)
	0.83 (0.80–0.87)
	<0.001
	0.93 (0.89–0.96)
	<0.001

	Hepatitis Bb
	0.77 (0.75–0.79)
	<0.001
	0.96 (0.92–0.99)
	0.02

	  Unknown 
	0.70 (0.65–0.75)
	<0.001
	0.92 (0.85–0.99)
	0.03

	Hepatitis Cc
	1.18 (1.13–1.24)
	<0.001
	1.07 (1.02–1.13)
	0.006

	  Unknown
	0.83 (0.79–0.87)
	<0.001
	0.98 (0.92–1.03)
	0.37

	Modified UICC staging
	
	
	
	

	  Stage I
	1 (reference)
	<0.001
	1 (reference)
	<0.001

	  Stage II
	1.56 (1.47–1.65)
	<0.001
	1.49 (1.41–1.58)
	<0.001

	  Stage III
	3.81 (3.60–4.02)
	<0.001
	2.75 (2.60–2.91)
	<0.001

	  Stage IVA
	9.31 (8.75–9.91)
	<0.001
	5.49 (5.15–5.85)
	<0.001

	  Stage IVB
	14.57 (13.65–15.56)
	<0.001
	7.96(7.44–8.52)
	<0.001

	  Unknown
	6.87 (5.09–9.27)
	<0.001
	3.61 (2.67–4.88)
	<0.001

	Child-Pugh class
	
	
	
	

	  Class A
	1 (reference)
	<0.001
	1 (reference)
	<0.001

	  Class B
	3.09 (2.99–3.19)
	<0.001
	2.01 (1.94–2.08)
	<0.001

	  Class C
	5.04 (4.73–5.37)
	<0.001
	3.18 (2.98–3.39)
	<0.001

	  Unknown
	1.86 (1.72–2.02)
	<0.001
	1.19 (1.10–1.30)
	<0.001

	Type of initial treatment 
	
	
	
	

	  Curatived
	1 (reference)
	<0.001
	1 (reference)
	<0.001 

	  Non-curativee
	3.64 (3.50–3.78)
	<0.001
	2.39 (2.30–2.49)
	<0.001

	  Best supportive care
	12.89 (12.31–13.50)
	<0.001
	5.71 (5.42–6.01)
	<0.001

	Initial treatment modality
	
	
	
	

	 Surgical resection 
	1 (reference)
	<0.001
	
	

	  Liver transplantation
	0.76 (0.61–0.95)
	0.02
	
	

	  LAT
	1.43 (1.33–1.54)
	<0.001
	
	

	  TACE/TARE
	3.55 (3.39–3.72)
	<0.001
	
	

	  Radiotherapy
	8.75 (7.83–9.78)
	<0.001
	
	

	  Systemic therapy
	14.82 (13.85–15.85)
	<0.001
	
	

	  Best supportive care
	14.70 (13.95–15.50)
	<0.001
	
	


Abbreviations: CI, Confidence interval; HR, Hazard ratio; LAT, Local ablation therapy; mUICC, Union for International Cancer Control; TACE, Transarterial chemoembolization; TARE, Transarterial radioembolization.
a Missing data was classified as a category. 
b Hepatitis B was defined as any of the following: positive hepatitis B surface antigen, positive viral titer, or previous history of antiviral therapy.
c Hepatitis C was defined as any of the following: positive hepatitis C antibody, positive viral titer, or previous history of antiviral therapy.
d Curative treatment was defined as surgical resection, liver transplantation, and LAT.
e Non-curative treatment was defined as TACE/TARE, radiotherapy, and systemic therapy. 



























SUPPLEMENTARY TABLE 5. Cox regression analysis of risk of mortality by initial treatment in the entire cohortsa
	Initial treatment modality
	Univariate analysis
	Multivariable analysisb

	
	HR (95% CI)
	P-value
	Adjusted HR (95% CI)
	P-value

	Surgical resection 
	
	
	
	

	Single-center (n=5,162)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=3,304)
	1.38 (1.27–1.50)
	<0.001
	1.32 (1.21–1.44)
	<0.001

	Liver transplantation
	
	
	
	

	Single-center (n=211)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=156)
	2.22 (1.41–3.51)
	<0.001
	1.91 (1.18–3.10)
	0.009

	LAT
	
	
	
	

	Single-center (n=1,213)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=1,822)
	1.64 (1.45–1.87)
	<0.001
	1.56 (1.35–1.79)
	<0.001

	TACE/TARE
	
	
	
	

	Single-center (n=6,825)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=6,839)
	1.25 (1.20–1.31)
	<0.001
	1.24 (1.19–1.30)
	<0.001

	Radiotherapy
	
	
	
	

	  Single-center (n=186)
	1 (reference)
	
	1 (reference)
	

	  Multicenter (n=245)
	1.16 (0.94–1.43)
	0.16
	1.14 (0.92–1.43)
	0.23

	Systemic therapy
	
	
	
	

	Single-center (n=615)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=986)
	0.86 (0.78–0.96)
	0.007
	0.82 (0.74–0.92)
	0.001

	Curative treatmentc
	
	
	
	

	Single-center (n=6,586)
	1 (reference)
	<0.001
	1 (reference)
	<0.001

	Multicenter (n=5,282)
	1.54 (1.44–1.65)
	<0.001
	1.50 (1.40–1.60)
	<0.001

	Non-curative treatmentd
	
	
	
	

	Single-center (n=7,626)
	1 (reference)
	<0.001
	1 (reference)
	<0.001

	Multicenter (n=8,070)
	1.28 (1.23–1.33)
	<0.001
	1.22 (1.18–1.27)
	<0.001

	Best supportive care
	
	
	
	

	Single-center (n=1,443)
	1 (reference)
	<0.001
	1 (reference)
	<0.001

	Multicenter (n=3,091)
	0.85 (0.80–0.91)
	<0.001
	0.86 (0.80–0.92)
	<0.001


Abbreviations: CI, confidence interval; HR, hazard ratio; LAT, local ablation therapy ablation; TACE, transarterial chemoembolization; TARE, transarterial radioembolization.
a Missing data was classified as a category. 
b Adjusted for sex, age, hepatitis B, hepatitis C, Child-Pugh class, and modified Union for International Cancer Control (mUICC) staging.
c Curative treatment was defined as surgical resection, liver transplantation, and LAT.
d Non-curative treatment was defined as TACE/TARE, radiotherapy, and systemic therapy.

SUPPLEMENTARY TABLE 6. Cox regression analysis of risk of mortality by initial treatment in BCLC-guided subcohortsa
	Initial treatment modality 
	Univariate analysis
	Multivariable analysisb

	
	HR (95% CI)
	P-value
	Adjusted HR (95% CI)
	P-value

	Surgical resection
	
	
	
	

	Single-center (n=3,771)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=1,481)
	1.10 (0.96–1.26)
	0.17
	1.06 (0.93–1.22)
	0.38

	Liver transplantation
	
	
	
	

	Single-center (n=146)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=90)
	1.35 (0.69–2.66)
	0.38
	1.09 (0.54–2.18)
	0.82

	LAT 
	
	
	
	

	Single-center (n=280)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=346)
	1.42 (1.07–1.90)
	0.02
	1.45 (1.08–1.95)
	0.01

	TACE
	
	
	
	

	Single-center (n=661)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=366)
	1.74 (1.50–2.02)
	<0.001
	1.73 (1.49–2.02)
	<0.001

	Systemic therapy
	
	
	
	

	Single-center (n=293)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=514)
	0.93 (0.80–1.08)
	0.33
	0.94 (0.81–1.10)
	0.46


Abbreviations: BCLC, Barcelona Clinic Liver Cancer; CI, confidence interval; HR, hazard ratio; LAT, local ablation therapy; TACE, transarterial chemoembolization.
a Missing data was classified as a category. 
b Adjusted for sex, age, hepatitis B, hepatitis C, Child-Pugh class, and modified Union for International Cancer Control (mUICC) staging.


SUPPLEMENTARY TABLE 7. Cox regression analysis of risk of mortality by initial treatment in Child-Pugh Class B subcohortsa
	Initial treatment modality 
	Univariate analysis
	Multivariable analysisb

	
	HR (95% CI)
	P-value
	Adjusted HR (95% CI)
	P-value

	Surgical resection
	
	
	
	

	Single-center (n=208)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=138)
	1.16 (0.85–1.58)
	0.34
	1.14 (0.83–1.55)
	0.42

	Liver transplantation
	
	
	
	

	Single-center (n=94)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=49)
	2.02 (0.95–4.31)
	0.07
	2.03 (0.94–4.39)
	0.07

	LAT 
	
	
	
	

	Single-center (n=186)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=249)
	1.53 (1.19–1.98)
	<0.001
	1.26 (0.97–1.64)
	0.09

	TACE
	
	
	
	

	Single-center (n=1364)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=1413)
	1.07 (0.98–1.16)
	0.14
	1.10 (1.01–1.20)
	0.03

	Systemic therapy
	
	
	
	

	Single-center (n=251)
	1 (reference)
	
	1 (reference)
	

	Multicenter (n=334)
	0.86 (0.72–1.01)
	0.07
	0.72 (0.60–0.86)
	<0.001


Abbreviations: CI, confidence interval; HR, hazard ratio; LAT, local ablation therapy; TACE, transarterial chemoembolization.
a Missing data was classified as a category. 
b Adjusted for sex, age, hepatitis B, hepatitis C, Child-Pugh class, and modified Union for International Cancer Control (mUICC) staging.

SUPPLEMENTARY TABLE 8. Subgroup analysisa
	Subgroup
	Single-center cohort
	Multicenter cohort
	
	

	
	Cases
	Events (%)
	Cases
	Events (%)
	Crude HR (95% CI)b
	P-value
	P for interaction

	Sex
	
	
	
	
	
	
	0.013

	  Male
	12,690
	6,126 (48.3%)
	13,045
	8,893 (68.2%)
	1.52 (1.48–1.58)
	<0.001
	

	  Female
	2,965
	1,190 (40.1%)
	3,398
	2,142 (63.0%)
	1.68 (1.57–1.81)
	<0.001
	

	mUICC staging
	
	
	
	
	
	
	<0.001

	  Stage I
	2,626
	527 (20.1%)
	2,532
	1,058 (41.8%)
	2.13 (1.91–2.36)
	<0.001
	

	  Stage II
	6,176
	1,991 (32.2%)
	6,168
	3,273 (53.1%)
	1.65 (1.56–1.74)
	<0.001
	

	  Stage III
	4,712
	2,954 (62.7%)
	4,147
	3,267 (78.8%)
	1.29 (1.23–1.36)
	<0.001
	

	  Stage IVA
	1,291
	1,100 (85.2%)
	1,920
	1,807 (94.1%)
	1.32 (1.23–1.42)
	<0.001
	

	  Stage IVB
	850
	744 (87.5%)
	1,627
	1,586 (97.5%)
	1.34 (1.23–1.46)
	<0.001
	

	  Unknown 
	0
	0 (0.0%)
	49
	44 (89.8%)
	2.13 (1.91–2.36)
	<0.001
	

	Child-Pugh class
	
	
	
	
	
	
	<0.001

	  Class A
	12,126
	4,738 (39.1%)
	11,476
	6,717 (58.5%)
	1.55 (1.49–1.61)
	<0.001
	

	  Class B
	2,904
	2,156 (74.2%)
	3,469
	3,039 (87.6%)
	1.26 (1.19–1.33)
	<0.001
	

	  Class C
	510
	391 (76.7%)
	747
	686 (91.8%)
	1.53 (1.35–1.73)
	<0.001
	

	  Unknown
	115
	31 (27.0%)
	751
	593 (79.0%)
	4.50 (3.14–6.46)
	<0.001
	

	Type of initial treatment 
	
	
	
	
	
	
	<0.001

	  Curativec
	6,586
	1,523 (23.1%)
	5,282
	1,945 (36.8%)
	1.58 (1.47–1.69)
	<0.001
	

	  Non-curatived
	7,626
	4,533 (59.4%)
	8,070
	6,222 (77.1%)
	1.27 (1.22–1.32)
	<0.001
	

	  Best supportive care
	1,443
	1,260 (87.3%)
	3,091
	2,868 (92.8%)
	0.75 (0.70–0.80)
	<0.001
	


Abbreviations: CI, confidence interval; HR, hazard ratio; mUICC, modified Union for International Cancer Control.
a Missing data was classified as a category.
b Crude hazard ratio for multicenter vs. single-center cohort.
c Curative treatment was defined as surgical resection, liver transplantation, and local ablation therapy.
d Non-curative treatment was defined as TACE/TARE, radiotherapy, and systemic therapy.



SUPPLEMENTARY TABLE 9. Overview of differences in overall survivala
	Overall survival of entire cohorts
	Risk of mortalityb
	Reference

	
	Adjusted HR (95% CI)
	P-value
	

	Entire cohorts
	
	
	

	Single-center (n=15,655)
	1 (reference)
	
	· Larger treatment effect estimates in single-center trials 1-3
· Center variability in qualitative factors undetected by current staging systems and methods of statistical analysis employed


	Multicenter (n=16,443)
	1.16 (1.13–1.20)
	<0.001
	

	Curative treatmentc
	
	
	

	Single-center (n=6,586)
	1 (reference)
	
	· Relatively homogeneous treatment indications and standardized interventions with expertise in high-volume single-centers 1,2,4
· Treatment outcomes of small-volume centers with higher mortality included in multicenter series 5,6


	Multicenter (n=5,282)
	1.48 (1.39–1.59)
	<0.001
	

	Non-curative treatmentd
	
	
	

	Single-center (n=7,626)
	1 (reference)
	
	

	Multicenter (n=8,070)
	1.22 (1.17–1.27)
	<0.001
	

	Best supportive care
	
	
	

	Single-center (n=1,443)
	1 (reference)
	
	· Poorer liver function in single-center cohort patients who received best supportive care (refer to Supplementary table 3, 7)
· Improved outcomes in patients with early incorporation of palliative care 8,9


	Multicenter (n=3,091)
	0.85 (0.80–0.91)
	<0.001
	

	Overall survival of BCLC-guided subcohorts
	Risk of mortalityb
	Reference

	
	Adjusted HR (95% CI)
	P-value
	

	Surgical resection
	
	
	

	Single-center (n=3,771)
	1 (reference)
	
	· Decreased gap in treatment outcomes due to advances in surgical technique and perioperative care 10
· No significant association between center type or volume and surgical outcomes 11-13


	Multicenter (n=1,481)
	1.07 (0.93–1.23)
	0.33
	

	Liver transplantation
	
	
	

	Single-center (n=146)
	1 (reference)
	
	· Post-transplant survival associated with donor age, patient age, MELD score than center volume 14


	Multicenter (n=90)
	1.30 (0.65–2.60)
	0.45
	

	LAT
	
	
	

	Single-center (n=280)
	1 (reference)
	
	· Specialized nature of interventional radiology 15-17
· Impact of level of expertise upon efficacy of non-pharmacologic interventions 18-20

	Multicenter (n=346)
	1.44 (1.08–1.92)
	0.01
	

	TACE
	
	
	

	Single-center (n=661)
	1 (reference)
	
	

	Multicenter (n=366)
	1.72 (1.48–2.00)
	<0.001
	

	Systemic therapy
	
	
	

	Single-center (n=293)
	1 (reference)
	
	· Limited options of approved systemic therapy for advanced HCC within study period 21


	Multicenter (n=514)
	0.94 (0.81–1.10)
	0.44
	


Note: Bolded text indicates statistically significant results (two-sided P-values≤0.05)
Abbreviations: CI, confidence interval; HR, hazard ratio; LAT, local ablation therapy ablation; TACE, transarterial chemoembolization
a Missing data was imputed. 
b Risk of mortality was assessed using multivariable analysis adjusted for sex, age, hepatitis B, hepatitis C, Child-Pugh class, and modified Union for International Cancer Control (mUICC) staging.
c Curative treatment was defined as surgical resection, liver transplantation, and LAT.
d Non-curative treatment was defined as TACE/TARE, radiotherapy, and systemic therapy.
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SUPPLEMENTARY FIGURE 1. Kaplan-Meier estimates of overall survival in PS-matched cohorts
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SUPPLEMENTARY FIGURE 2. Kaplan-Meier estimates of overall survival according to (A) male and (B) female sex
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SUPPLEMENTARY FIGURE 3. Kaplan-Meier estimates of overall survival according to liver function of (A) Child-Pugh class A, (B) Child-Pugh class B, and (C) Child-Pugh class C
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SUPPLEMENTARY FIGURE 4. Kaplan–Meier estimates of overall survival according to mUICC stage (A) I, (B) II, (C) III, (D) IVA, and (E) IVB
Abbreviations: mUICC, modified Union for International Cancer Control (mUICC) staging
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SUPPLEMENTARY FIGURE 5. Kaplan–Meier estimates of overall survival of patients who received (A) surgical resection, (B) liver transplants, (C) LAT, (D) TACE, (E) systemic therapy, and (F) radiotherapy
Abbreviations: LAT, local ablation therapy; TACE, transarterial chemoembolization; TARE, transarterial radioembolization. 
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SUPPLEMENTARY FIGURE 6. Kaplan-Meier estimates of overall survival following (A) curative treatment, (B) non-curative treatment, (C) best supportive care
Curative treatment was defined as surgical resection, liver transplantation, and local ablation therapy.
Non-curative treatment was defined as transarterial chemoembolization/transarterial radioembolization, radiotherapy, and systemic therapy. 
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