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Figure S1 | Kaplan–Meier curves of (A) PFS and (B) OS for patients (n=75) receiving TKI therapy as first-line treatment, and (C) PFS and (D) OS for patients (n=83) receiving TKI therapy as second-line treatment. CI, confidence interval; PFS, progression-free survival; OS, overall survival; TKI, tyrosine kinase inhibitor.
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Figure S2 | Forest plot of PFS in prespecified subgroups with anlotinib (n=24) versus sorafenib (n=51) as first-line treatment. HR, hazard ratio; CI, confidence interval; PFS, progression-free survival; HBV, hepatitis B virus; AFP, alpha-fetoprotein; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; CNLC stage, China Liver Cancer stage; MaVI, macrovascular invasion; PVTT, portal vein tumor thrombosis; EHS, extrahepatic spread; TBS, tumor burden score. The bold P value indicates statistically significant.
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Figure S3 | Forest plot of OS in prespecified subgroups with anlotinib (n=24) versus sorafenib (n=51) as first-line treatment. HR, hazard ratio; CI, confidence interval; OS, overall survival; HBV, hepatitis B virus; AFP, alpha-fetoprotein; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; CNLC stage, China Liver Cancer stage; MaVI, macrovascular invasion; PVTT, portal vein tumor thrombosis; EHS, extrahepatic spread; TBS, tumor burden score. The bold P value indicates statistically significant.

[image: ]
Figure S4 | The ROC analysis of the rate of change in AFP level for anlotinib group (n=54). AUC, area under the curve; TPR, true positive rate; FPR, false positive rate; ROC, receiver operating characteristic; AFP, alpha-fetoprotein.
Supplementary Tables
Table S1 | Baseline patient demographic and clinical characteristics (Before PSM, n=210).
	Characteristics
	Total
	Anlotinib
	Sorafenib
	P
value

	
	n=210
	n=55
	n=155
	

	Age, years
	53.8 (10.1)
	52.0 (10.2)
	54.4 (10.0)
	0.123

	Sex
	
	
	
	0.411

	Male
	178 (84.8%)
	49 (89.1%)
	129 (83.2%)
	

	Female
	32 (15.2%)
	6 (10.9%)
	26 (16.8%)
	

	Alcohol consumption
	84 (40.0%)
	23 (41.8%)
	61 (39.4%)
	0.873

	Smoking history
	49 (23.3%)
	10 (18.2%)
	39 (25.2%)
	0.387

	Family history of cancer
	
	
	
	0.986

	HCC
	20 (9.5%)
	5 (9.1%)
	15 (9.7%)
	

	Other types
	22 (10.5%)
	6 (10.9%)
	16 (10.3%)
	

	Not happened
	168 (80.0%)
	44 (80.0%)
	124 (80.0%)
	

	Viral infection
	
	
	
	0.558

	HBV
	172 (81.9%)
	45 (81.8%)
	127 (81.9%)
	

	HCV
	3 (1.4%)
	0 (0.0%)
	3 (1.9%)
	

	Non-infected
	35 (16.7%)
	10 (18.2%)
	25 (16.1%)
	

	AFP, >400 ng/mL
	63 (30.0%)
	19 (34.5%)
	44 (28.4%)
	0.392 

	Ascites
	18 (8.6%)
	2 (3.6%)
	16 (10.3%)
	0.214

	Cirrhosis
	83 (39.5%)
	22 (40.0%)
	61 (39.4%)
	1.000 

	ECOG PS score
	
	
	
	0.528

	0
	124 (59.0%)
	30 (54.5%)
	94 (60.6%)
	

	1
	86 (41.0%)
	25 (45.5%)
	61 (39.4%)
	

	BCLC stage
	
	
	
	0.881

	B
	50 (23.8%)
	14 (25.5%)
	36 (23.2%)
	

	C
	160 (76.2%)
	41 (74.5%)
	119 (76.8%)
	

	Child–Pugh class
	
	
	
	0.074

	A (5 points)
	154 (73.3%)
	40 (72.7%)
	114 (73.5%)
	

	A (6 points)
	39 (18.6%)
	7 (12.7%)
	32 (20.6%)
	

	B (7 points)
	17 (8.1%)
	8 (14.5%)
	9 (5.8%)
	

	CNLC stage
	
	
	
	0.483

	Stage II
	75 (35.7%)
	17 (30.9%)
	58 (37.4%)
	

	Stage III
	135 (64.3%)
	38 (69.1%)
	97 (62.6%)
	

	Tumor size, cm
	6.7 [4.2, 10.5]
	7.5 [4.4, 11.8]
	6.5 [4.0, 10.3]
	0.323

	Tumor number
	
	
	
	0.180 

	1
	135 (64.3%)
	41 (74.5%)
	94 (60.6%)
	

	2
	10 (4.8%)
	2 (3.6%)
	8 (5.2%)
	

	Multiple
	65 (31.0%)
	12 (21.8%)
	53 (34.2%)
	

	TBS
	7.1 [4.4, 10.7]
	7.6 [4.6, 11.9]
	6.9 [4.3, 10.5]
	0.387

	MaVI
	94 (44.8%)
	25 (45.5%)
	69 (44.5%)
	1.000 

	PVTT
	34 (16.2%)
	7 (12.7%)
	27 (17.4%)
	0.549

	Extrahepatic spread
	129 (61.4%)
	30 (54.5%)
	99 (63.9%)
	0.222

	Distant metastasis
	
	
	
	0.316 

	Lung
	52 (24.8%)
	15 (27.3%)
	37 (23.9%)
	

	Bone
	18 (8.6%)
	6 (10.9%)
	12 (7.7%)
	

	Other sites
	31 (14.8%)
	5 (9.1%)
	26 (16.8%)
	

	Targeted therapy
	
	
	
	0.206

	First-line
	75 (35.7%)
	24 (43.6%)
	51 (32.9%)
	

	Second-line
	135 (64.3%)
	31 (56.4%)
	104 (67.1%)
	

	Others
	
	
	
	

	Surgery
	43 (20.5%)
	13 (23.6%)
	30 (19.4%)
	0.297

	Intra-arterial therapy
	86 (41.0%)
	21 (38.2%)
	65 (41.9%)
	0.744

	Categorical data are presented as n (%); continuous data are presented as mean (SD) or median [Q1, Q3]. 
SD, standard deviation; PSM, propensity score matching; HBV, hepatitis B virus; HCV, hepatitis C virus; AFP, alpha-fetoprotein; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; CNLC stage, China Liver Cancer stage; TBS, tumor burden score; MaVI, macrovascular invasion; PVTT, portal vein tumor thrombosis; EHS, extrahepatic spread; TACE, transarterial chemoembolization.

	
	

	
	

	
	

	
	


Table S2 | Univariate Cox regression analyses of PFS and OS for patients (n=75) receiving TKI therapy as first-line treatment.
	Factors
	PFS
	　
	OS

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

	Age, years  
	
	
	
	
	

	≤55 vs. >55
	0.940 (0.555-1.592)
	0.819
	
	1.049 (0.601-1.834)
	0.866

	Sex 
	
	
	
	
	

	Male vs. female
	0.984 (0.467-2.072)
	0.965
	
	1.314 (0.563-3.070)
	0.528

	Alcohol consumption
	
	
	
	
	

	Absent vs. present
	0.963 (0.671-1.375)
	0.682 
	
	1.274 (0.747-1.578)
	0.538 

	Smoking history
	
	
	
	
	

	Absent vs. present
	0.725 (0.372-1.483)
	0.675 
	
	1.341 (0.820-1.874)
	0.275 

	HBV infection 
	
	
	
	
	

	Negative vs. positive
	1.150 (0.615-2.151)
	0.662
	
	1.360 (0.690-2.683)
	0.375

	AFP, ng/ml 
	
	
	
	
	

	≤400 vs. >400
	0.915 (0.567-1.477)
	0.716
	
	1.614 (1.152-2.262)
	0.005 

	Ascites
	
	
	
	
	

	Absent vs. present
	1.787 (0.769-4.155)
	0.178
	
	0.568 (0.227-1.417)
	0.225

	Cirrhosis
	
	
	
	
	

	Absent vs. present
	0.903 (0.567-1.440)
	0.669
	
	1.292 (0.790-2.113)
	0.307

	ECOG PS score 
	
	
	
	
	

	0 vs. 1
	0.742 (0.461-1.194)
	0.219
	
	1.071 (0.654-1.754)
	0.785

	BCLC stage 
	
	
	
	
	

	Stage B vs. C
	1.428 (0.852-2.392)
	0.176
	
	0.977 (0.569-1.678)
	0.932

	Child–Pugh class
	
	
	
	
	

	A vs. B
	0.713 (0.385-1.320)
	0.282
	
	1.385 (0.839-2.287)
	0.203

	CNLC stage 
	
	
	
	
	

	Stage II vs. III
	2.900 (1.615-5.209)
	0.001
	
	1.891 (1.080-3.309)
	0.026

	Tumor size, cm 
	
	
	
	
	

	≤Median vs. >median
	1.730 (1.047-2.860)
	0.032
	
	1.078 (0.657-1.769)
	0.767

	Tumor number
	
	
	
	
	

	1 vs. >1
	1.245 (0.879-1.672)
	0.374 
	
	1.274 (0.842-1.872)
	0.368 

	TBS
	
	
	
	
	

	≤Median vs. >median
	1.146 (0.861-1.575)
	0.413 
	
	1.252 (0.761-2.060)
	0.376

	MaVI 
	
	
	
	
	

	Absent vs. present
	1.835 (1.105-3.048)
	0.019
	
	2.058 (1.255-3.375)
	0.004

	PVTT 
	
	
	
	
	

	Absent vs. present
	0.830 (0.511-1.346)
	0.449
	
	1.351 (0.720-2.533)
	0.348

	EHS
	
	
	
	
	

	Absent vs. present
	1.189 (0.605-2.335)
	0.616
	
	1.494 (0.731-3.052)
	0.271

	Distant metastasis 
	
	
	
	
	

	Absent vs. present
	2.030 (1.247-3.303)
	0.004
	　
	0.979 (0.595-1.610)
	0.932


PFS, progression-free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; AFP, alpha-fetoprotein; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; CNLC stage, China Liver Cancer stage; MaVI, macrovascular invasion; PVTT, portal vein tumor thrombosis; EHS, extrahepatic spread; TBS, tumor burden score. The bold P value indicates statistically significant.
Table S3 | Univariate Cox regression analyses of PFS and OS for patients (n=83) receiving TKI therapy as second-line treatment.
	Factors
	PFS
	　
	OS

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

	Age, years  
	
	
	
	
	

	≤55 vs. >55
	0.927 (0.588-1.460)
	0.743
	
	1.138 (0.721-1.797)
	0.579 

	Sex 
	
	
	
	
	

	Male vs. female
	0.811 (0.371-1.774)
	0.601
	
	1.245 (0.593-2.614)
	0.562 

	Alcohol consumption
	
	
	
	
	

	Absent vs. present
	0.783 (0.497-1.127)
	0.657
	
	1.375 (0.672-1.873)
	0.672

	Smoking history
	
	
	
	
	

	Absent vs. present
	0.871 (0.497-1.373)
	0.713
	
	1.476 (0.875-1.972)
	0.452

	HBV infection 
	
	
	
	
	

	Negative vs. positive
	0.750 (0.437-1.284)
	0.294
	
	0.592 (0.341-1.026)
	0.062 

	AFP, ng/ml 
	
	
	
	
	

	≤400 vs. >400
	1.259 (0.786-2.017)
	0.338
	
	1.863 (1.152-3.016)
	0.011 

	Ascites
	
	
	
	
	

	Absent vs. present
	1.230 (0.532-2.843)
	0.628
	
	1.852 (0.736-4.663)
	0.191 

	Cirrhosis
	
	
	
	
	

	Absent vs. present
	1.362 (0.852-2.176)
	0.197
	
	0.988 (0.614-1.591)
	0.960 

	ECOG PS score 
	
	
	
	
	

	0 vs. 1
	1.057 (0.652-1.711)
	0.823
	
	0.820 (0.501-1.343)
	0.430 

	BCLC stage 
	
	
	
	
	

	Stage B vs. C
	0.993 (0.554-1.780)
	0.981
	
	1.199 (0.656-2.192)
	0.555 

	Child–Pugh class
	
	
	
	
	

	A vs. B
	4.267 (1.289-14.13)
	0.018
	
	0.431 (0.101-1.841)
	0.256 

	CNLC stage 
	
	
	
	
	

	Stage II vs. III
	1.893 (1.156-3.101)
	0.011
	
	1.453 (1.090-1.847)
	0.026 

	Tumor size, cm 
	
	
	
	
	

	≤Median vs. >median
	1.265 (0.800-1.999)
	0.315
	
	0.970 (0.614-1.531)
	0.895 

	Tumor number
	
	
	
	
	

	1 vs. >1
	1.048 (0.764-1.407)
	0.498
	
	1.374 (0.843-1.814)
	0.374

	TBS
	
	
	
	
	

	≤Median vs. >median
	1.542 (0.957-2.485)
	0.075
	
	0.912 (0.576-1.445)
	0.694 

	MaVI 
	
	
	
	
	

	Absent vs. present
	1.738 (1.086-2.782)
	0.021
	
	1.149 (0.722-1.830)
	0.558 

	PVTT 
	
	
	
	
	

	Absent vs. present
	0.654 (0.311-1.375)
	0.263
	
	0.606 (0.262-1.402)
	0.242 

	EHS
	
	
	
	
	

	Absent vs. present
	1.164 (0.624-2.172)
	0.633
	
	1.072 (0.588-1.957)
	0.820 

	Distant metastasis 
	
	
	
	
	

	Absent vs. present
	2.079 (1.254-3.444)
	0.005
	　
	1.058 (0.630-1.776)
	0.832 


PFS, progression-free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; AFP, alpha-fetoprotein; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; CNLC stage, China Liver Cancer stage; MaVI, macrovascular invasion; PVTT, portal vein tumor thrombosis; EHS, extrahepatic spread; TBS, tumor burden score. The bold P value indicates statistically significant.
Table S4 | Drug-related adverse effects in patients receiving anlotinib (n=54) vs. sorafenib (n=104).
	Drug-related AEs
	Anlotinib
	Sorafenib 
	P value

	
	(n=54)
	(n=104)
	

	Any AEs
	46 (85.2%)
	95 (91.3%)
	0.360 

	Grade ≥3
	12 (22.2%)
	39 (37.5%)
	0.051 

	Incidence ≥10%
	
	
	

	Diarrhea
	28 (51.9%)
	56 (53.8%)
	0.944 

	Hypertension
	21 (38.9%)
	47 (45.2%)
	0.448 

	Hand-foot syndrome
	21 (38.9%)
	48 (46.2%)
	0.383 

	Fatigue
	19 (35.2%)
	29 (27.9%)
	0.344 

	Decreased Hb count 
	17 (31.5%)
	35 (33.7%)
	0.783 

	Fever
	14 (25.9%)
	38 (36.5%)
	0.178 

	Elevated AST
	14 (25.9%)
	28 (26.9%)
	1.000 

	Rash
	11 (20.4%)
	28 (26.9%)
	0.477 

	Pharyngalgia
	10 (18.5%)
	23 (22.1%)
	0.748 

	Low back pain
	10 (18.5%)
	22 (21.2%)
	0.855 

	Elevated bilirubin
	9 (16.7%)
	24 (23.1%)
	0.463 

	Nausea
	9 (16.7%)
	18 (17.3%)
	1.000 

	Vomiting
	7 (13.0%)
	16 (15.4%)
	0.864 

	Liver dysfunction
	6 (11.1%)
	12 (11.5%)
	1.000 

	AEs, adverse effects; Hb, hemoglobin; AST, aspartate aminotransferase. The bold P value indicates statistically significant.


Table S5 | Results of ROC analysis for predictors affecting disease control for patients in anlotinib group (n=54).  
	Factors
	Cutoff
	AUC (95% CI)
	Specificity
	Sensitivity

	NLR
	3.0
	0.661 (0.494-0.829)
	0.750
	0.632

	PLR
	115
	0.783 (0.654-0.912)
	0.688
	0.816

	PNI
	55
	0.655 (0.491-0.818)
	0.812
	0.526

	ALBI score
	-2.5
	0.584 (0.421-0.747)
	0.750 
	0.605 

	Rate of change in AFP
Week 2
Week 4
Week 6
	-0.14
-0.25
-0.27
	0.758 (0.637-0.826)
0.870 (0.774-0.966)
0.844 (0.727-0.951)
	0.765
0.938
0.917
	0.754
0.789
0.775

	[bookmark: OLE_LINK1]ROC, receiver operating characteristic; AUC, area under the curve; CI, confidence interval; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PNI, prognostic nutritional index; ALBI, albumin–bilirubin; AFP, alpha-fetoprotein.  


Table S6 | The ability of AFP response as a predictor for disease control in patients after receiving anlotinib (n=54).  
	Factors
	             Univariate analysis

	
	OR (95% CI)
	 P value

	AFP response in different treatment lines
	
	

	First-line treatment (n=24)
	2.378 (1.648-3.475)
	 0.001

	Second-line treatment (n=30)
	1.872 (1.378-2.655)
	 0.001

	AFP response in anlotinib subgroup
	
	

	    High-AFP subgroup (n=19)
	1.745 (1.087-2.665)
	0.002

	    Low-AFP subgroup (n=35)
	1.475 (1.211-1.851)
	0.018


OR, odds ratio; CI, confidence interval; AFP, alpha-fetoprotein. The bold P value indicates statistically significant.
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Present 6 (25.0%) 7 (13.7%) —e— 0.693 (0.335-1.433) 0.323
PVTT NA NA NA

Absent 6(25.0%) 14 (27.5%) —eo—- 0.579 (0.317-1.059)  0.076
Present 18 (75.0%) 37 (72.5%) —ef————> 0782(0.224-2738) 0.701
Extrahepatic spread NA NA NA

Absent 7(29.2%) 24 (471%) —eo—H 0.602 (0.327-1.107)  0.102
Present 17 (70.8%) 27 (52.9%) +@——— 0.176 (0.029-1.085) 0.061
Distant metastasis NA NA NA

Absent 17 (70.8%) 36 (70.6%) —eo—— 0.648 (0.335-1.251)  0.196
Present 7(29.2%) 15 (29.4%) —e—— 0.599 (0.218-1.650)  0.322
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