	Supplement Table 4. Univariate Cox Regression Analysis of Survival in HCC Recurrence Patients Receiving Post-LT ICIs

	Characteristics
	Total events
(n = 63)
	Overall survival after recurrence

	
	
	Death events
(n = 30)
	HR (95%CI)
	P value

	Age
	

	≤60
	35 (55.6%)
	18 (60.0%)
	Ref
	

	>60
	21 (33.3%)
	7 (23.3%)
	0.86(0.32-2.07)
	0.743

	Gender
	

	Female
	10 (15.9%)
	5 (16.7%)
	Ref
	

	Male
	46 (73.0%)
	20 (66.7%)
	0.66(0.27-1.94)
	0.426

	Etiology
	

	HBV
	8 (12.7%)
	3 (10.0%)
	Ref
	

	HCV
	12 (19.0%)
	6 (20.0%)
	1.41(0.40-5.98)
	0.600

	ALD
	2 (3.2%)
	1 (3.3%)
	1.32(0.12-8.45)
	0.786

	MASH/MASLD
	2 (3.2%)
	2 (6.7%)
	13.56(1.20-98.78)
	0.038

	Othersa
	3 (4.8%)
	3 (10.0%)
	0.83(0.13-4.60)
	0.831

	ICIs
	

	Atezolizumab
	13 (20.6%)
	8 (26.7%)
	Ref
	

	Nivolumab
	29 (46.0%)
	13 (43.3%)
	0.88(0.33-2.58)
	0.800

	Camrelizumab
	9 (14.3%)
	6 (20.0%)
	1.34(0.41-4.48)
	0.624

	Othersb
	12 (19.0%)
	3 (10.0%)
	0.31(0.06-1.19)
	0.089

	ICIs target
	

	anti-PD-1
	46 (73.0%)
	21 (70.0%)
	Ref
	

	anti-PD-L1
	15 (23.8%)
	8 (26.7%)
	0.99(0.39-2.28)
	0.989

	anti-PD-1/anti-PD-L1
	1 (1.6%)
	1 (3.3%)
	-
	-

	anti-CTLA-4
	1 (1.6%)
	0 (0%)
	0.43(0.00-3.23)
	0.500

	Line of ICIs
	
	
	
	

	Non first-line
	57 (90.5%)
	26 (86.7%)
	Ref
	

	First-line
	5 (7.9%)
	4 (13.3%)
	1.36(0.33-4.11)
	0.634

	Time from LT to ICIs
	
	
	
	

	≤1year
	5 (7.9%)
	2 (6.7%)
	Ref
	

	>1 year & ≤5 years
	25 (39.7%)
	15 (50.0%)
	0.94(0.28-4.83)
	0.935

	>5 years
	4 (6.3%)
	2 (6.7%)
	0.06(0.00-0.80)
	0.032

	Graft PD-L1 expression
	
	
	
	

	High PD-L1 Expression
	4 (6.3%)
	3 (10.0%)
	Ref
	

	Not Biopsied
	45 (71.4%)
	23 (76.7%)
	0.35(0.11-1.81)
	0.183

	Low PD-L1 Expression
	14 (22.2%)
	4 (13.3%)
	0.50(0.11-2.96)
	0.409

	Graft rejection
	
	
	
	

	No
	50 (79.4%)
	21 (70.0%)
	Ref
	

	Yes
	13 (20.6%)
	9 (30.0%)
	2.02(0.78-4.78)
	0.138

	Recurrence or metastasis site, (Yes vs No)
	
	

	Liver
	22 (34.9%)
	8 (26.7%)
	0.92(0.34-2.37)
	0.866

	Lung
	31 (49.2%)
	17 (56.7%)
	2.32(0.79-8.98)
	0.131

	Peritoneum
	9 (14.3%)
	5 (16.7%)
	1.53(0.45-4.32)
	0.465

	Lymph node
	8 (12.7%)
	6 (20.0%)
	1.23(0.44-3.17)
	0.675

	Other sitesc
	13 (20.6%)
	8 (26.7%)
	2.21(0.82-5.66)
	0.112

	Time from LT to recurrence
	

	≤1 year
	23 (36.5%)
	12 (40.0%)
	Ref
	

	>1 year & ≤5years
	30 (47.6%)
	14 (46.7%)
	0.64(0.27-1.51)
	0.308

	>5years
	4 (6.3%)
	1 (3.3%)
	0.26(0.03-1.22)
	0.094

	Treatment measures excluding ICIs, (Yes vs No)
	
	

	Surgery
	17 (27.0%)
	10 (33.3%)
	1.28(0.55-2.81)
	0.548

	Radiotherapy
	12 (19.0%)
	6 (20.0%)
	0.61(0.21-1.48)
	0.286

	Chemotherapy
	16 (25.4%)
	10 (33.3%)
	0.68(0.28-1.52)
	0.352

	LRT
	20 (31.7%)
	7 (23.3%)
	0.50(0.20-1.14)
	0.103

	TACE
	12 (19.0%)
	1 (3.3%)
	0.24(0.03-0.92)
	0.035

	Local albation
	10 (15.9%)
	4 (13.3%)
	0.85(0.26-2.18)
	0.750

	TKIs
	45 (71.4%)
	20 (66.7%)
	1.06(0.47-2.64)
	0.891

	Sorafenib
	33 (52.4%)
	12 (40.0%)
	0.71(0.31-1.58)
	0.397

	Bevacizumab
	14 (22.2%)
	8 (26.7%)
	1.58(0.59-3.74)
	0.341

	TKIs type used
	

	0 type
	18 (28.6%)
	10 (33.3%)
	Ref
	

	1 type
	24 (38.1%)
	11 (36.7%)
	1.25(0.51-3.21)
	0.625

	>1 type
	17 (27.0%)
	6 (20.0%)
	0.72(0.22-2.21)
	0.567

	Immunosuppressive agents, (Yes vs No)
	
	

	MMF
	24 (38.1%)
	13 (43.3%)
	1.42(0.64-3.11)
	0.382

	mTOR inhibitors
	28 (44.4%)
	12 (40.0%)
	1.03(0.46-2.34)
	0.933

	CNIs
	46 (73.0%)
	23 (76.7%)
	0.87(0.36-2.52)
	0.784

	HR, hazard ratio, HBV, hepatitis B virus; HCV, hepatitis C virus; ALD, Alcoholic liver disease; MASH/MASLD,metabolic dysfunction associated steatohepatitis/metabolic dysfunction-associate steatotic liver disease; ICIs, immune checkpoint inhibitors; PD-1, programmed cell death-1; PD-L1, programmed cell death-Ligand 1; CTLA-4, cytotoxic T lymphocyte-associated antigen-4; LT, liver transplantation; LRT, locoregional therapy; TACE, transcatheter arterial chemoembolization; TKIs, tyrosine kinase inhibitors; MMF, mycophenolate mofetil; mTOR, mammalian target of rapamycin; CNIs, calcineurin inhibitors.
a  Others includes genetic causes, primary sclerosing cholangitis, multiple etiologies, and no identifiable etiology.
b  Others includes Durvalumab, Ipilimumab, Pembrolizumab, Toripalimab, and combinations of multiple types of ICIs.
c  Other sites includes adrenal gland, diaphragm, pericardium, brain, bone, and other unspecified locations.




