Additional file: Table 1 Covariate balance before and after bias-reduced propensity score overlap weighting
	Characteristics
	Unweighted absolute SMD
	Overlap weighting absolute SMD

	Age, < 50 (y)
	0.362
	0.056

	Gender, female
	0.474
	0.110

	ECOG performance status, 1
	0.122
	0.042

	ALBI score, 2
	0.268
	0.045

	Maximum tumor size
	0.052
	0.002

	No. of tumors, multiple
	0.061
	0.021

	AFP level, < 400 ug/L
	0.122
	0.007

	Portal vein tumor thrombosis
	
	

	  Vp 1-2
	0.070
	0.009

	  Vp 3
	0.134
	0.032

	  Vp 4
	0.182
	0.036

	Extrahepatic metastasis, yes
	0.266
	0.057

	PD-1 inhibitor
	
	

	[bookmark: OLE_LINK10]  Camrelizumab
	0.229
	0.093

	  Sintilimab
	0.111
	0.033

	  Toripalimab
	0.728
	0.252

	  Pembrolizumab
	0.218
	0.056
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	0.742
	0.247


*ECOG, Eastern Cooperative Oncology Group; ALBI, albumin-bilirubin; HBV, hepatitis B virus; HCV, hepatitis C virus; AFP, α-fetoprotein; PD-1, programmed death-1; SMD, standardized mean difference.
Additional file: Table 2 Details of subsequent treatment
	Subsequent treatment
	Lenva-PD1-HAIC group
	Lenva-PD1 group
	P value

	HAIC
	10 (30.3%)
	7 (21.2%)
	0.398

	TACE
	3 (9.1%)
	6 (18.2%)
	0.475

	Targeted Therapy
	14 (42.4%)
	14 (42.4%)
	> 0.999

	Immunotherapy
	10 (30.3%)
	10 (30.3%)
	> 0.999

	Radiotherapy
	2 (6.1%)
	7 (21.2%)
	0.149

	Surgery
	1 (3.0%)
	2 (6.1%)
	> 0.999


*HAIC, hepatic arterial infusion chemotherapy; TACE, trans-arterial chemoembolization; PD1, programmed death receptor 1
**Participants could receive more than one type of subsequent treatment, so treatment categories were not mutually exclusive and percentages may exceed 100%.


Additional file: Table 3 Covariate balance before and after bias-reduced propensity score overlap weighting using alternative PD-1 inhibitor classification
	Characteristics
	Unweighted absolute SMD
	Overlap weighting absolute SMD

	Age, < 50 (y)
	0.350
	< 0.001

	Gender, female
	0.510
	< 0.001

	ECOG performance status, 1
	0.122
	< 0.001

	ALBI score, 2
	0.266
	< 0.001

	Maximum tumor size
	0.052
	< 0.001

	No. of tumors, multiple
	0.062
	< 0.001

	AFP level, < 400 ug/L
	0.122
	< 0.001

	Portal vein tumor thrombosis
	
	

	  Vp 1-2
	0.070
	< 0.001

	  Vp 3
	0.132
	< 0.001

	  Vp 4
	0.183
	< 0.001

	Extrahepatic metastasis, yes
	0.290
	< 0.001

	PD-1 inhibitor, others
	0.208
	< 0.001


*ECOG, Eastern Cooperative Oncology Group; ALBI, albumin-bilirubin; HBV, hepatitis B virus; HCV, hepatitis C virus; AFP, α-fetoprotein; PD-1, programmed death-1; SMD, standardized mean difference.
[bookmark: OLE_LINK1]Additional file: Table 4 Treatment effect estimates from primary and propensity score overlap weighting sensitivity analyses
	Endpoints
	Primary analysis
	Bias-reduced overlap weighting
	Alternative overlap weighting

	6-month PFS rate
	RR: 1.68 (95% CI: 1.15 – 2.92)
	RR: 1.60 (95% CI: 1.10 – 3.15)
	RR: 1.47 (95% CI: 0.99 – 2.80)

	PFS
	HR: 0.42 (95% CI: 0.23 – 0.78)
	HR: 0.41 (95% CI: 0.20 – 0.81)
	HR: 0.51 (95% CI: 0.26 – 1.01)

	OS
	HR: 0.50 (95% CI: 0.27 – 0.93)
	HR: 0.47 (95% CI: 0.24 – 0.91)
	HR: 0.56 (95% CI: 0.30 – 1.07)

	TTP
	HR: 0.34 (95% CI: 0.17 – 0.70)
	HR: 0.33 (95% CI: 0.15 – 0.71)
	HR: 0.42 (95% CI: 0.20 – 0.92)

	Local PFS
	HR: 0.50 (95% CI: 0.26 – 0.95)
	HR: 0.44 (95% CI: 0.22 – 0.89)
	HR: 0.59 (95% CI: 0.28 – 1.21)


*PFS, progression-free survival; OS, overall survival; TTP, time to progression; RR, rate ratio; HR, hazard ratio; CI: confidence interval.
**HRs were estimated using Cox proportional hazards models. For the bias-reduced overlap-weighting analysis, propensity scores were estimated using bias-reduced logistic regression including age, gender, ECOG performance status, ALBI grade, tumor number, maximum tumor size, AFP level, extrahepatic metastasis, PVTT classification, and individual PD-1 inhibitor type. In the alternative overlap-weighting analysis, PD-1 inhibitor type was classified into camrelizumab and other PD-1 inhibitors, and propensity scores were estimated using conventional logistic regression.
