[bookmark: _Hlk147173014]Supplementary Figure 1. Flow chart of the study population
HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCC-ICC, hepatocellular-cholangiocarcinoma; ATV, antiviral therapy; no-AVT, without antiviral therapy

Patients following resection for HCC with HBV-related 
cirrhosis from January 2009 to December 2011 (n =5851)
Excluded (n = 4455):
Age ≥70 or ≤18 years (n = 435)
Co-infection with hepatitis C virus (n = 45)
History of other malignancy (n = 73)
Preoperative anticancer therapy (n = 354)
Pathologically identified combined HCC-ICC (n = 56)
Without pathologically identified cirrhosis (n = 1781)
Macroscopic vascular invasion (n = 391)
Lost to follow-up within 90 days postoperatively (n = 82)
Incomplete data on HBV infection (n = 98)
Postoperative AVT other than entecavir (n = 389)
Delayed AVT (n = 751)
Patients with postoperative AVT as required or without AVT (n = 1396)
No-AVT (n = 964)
AVT (n = 432)








































Supplementary Figure 2. Figure 2. Flow diagram of all included patients 
according to viral level and antiviral therapy
152 patients received preoperative AVT. 255 patients received postoperative AVT. 
243 patients experienced HBV reactivation, including 6 patients with viral breakthrough.
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[bookmark: _Hlk150605970]Supplemental Table 1. Preoperative antiviral therapy with nucleos(t)ide analogues
	Drugs
	Number of patients (n = 152)

	Entecavir
	92

	Lamivudine
	19

	Adefovir
	14

	Lamivudine + Adefovir
	11

	Telbivudine
	16


Nucleotide/nucleoside analogs (NAs), included lamivudine (100 mg per day, GlaxoSmithKline), adefovir (10 mg per day, GlaxoSmithKline), telbivudine (600 mg per day, Novartis) and Entecavir (0.5 mg per day, Sino-American Squibb).
Supplemental Table 2. Multivariate analysis of factors for recurrence and overall survival
	Variables
	Recurrence
	Overall survival

	
	Univariate
	Multivariate
	Univariate
	Multivariate

	
	HR
	95% CI
	p
	HR
	95% CI
	p
	HR
	95% CI
	p
	HR
	95% CI
	p

	Age, years
	1.001
	0.995-1.007
	0.810
	
	
	
	1.001
	0.995-1.007
	0.735
	
	
	

	Sex, female/male
	1.164
	0.994-1.364
	0.059
	
	
	
	1.214
	1.030-1.430
	0.021
	1.100
	0.930-1.300
	0.267

	Diabetes, yes/no
	0.935
	0.783-1.118
	0.462
	
	
	
	0.993
	0.828-1.190
	0.937
	
	
	

	HBeAg positivity, yes/no
	1.092
	0.973-1.224
	0.135
	
	
	
	1.071
	0.952-1.206
	0.253
	
	
	

	HBeAb positivity, yes/no
	0.880
	0.780-0.992
	0.037
	0.914
	0.810-1.033
	0.150
	0.900
	0.795-1.019
	0.096
	
	
	

	Viral level at baseline
	
	
	
	
	
	
	
	
	
	
	
	

	<50 IU/mL
	
	reference
	
	
	reference
	
	
	reference
	
	
	reference
	

	50-2000 IU/mL
	1.127
	0.945-1.345
	0.182
	1.488
	1.240-1.786
	<0.001
	1.056
	0.881-1.266
	0.556
	1.486
	1.232-1.792
	<0.001

	>2000 IU/mL
	1.429
	1.208-1.691
	<0.001
	1.709
	1.434-2.035
	<0.001
	1.314
	1.105-1.562
	0.002
	1.641
	1.372-1.963
	<0.001

	Hemoglobin, g/L
	0.997
	0.992-1.001
	0.126
	
	
	
	0.997
	0.992-1.001
	0.130
	
	
	

	Platelet >100×109/L, yes/no
	1.002
	0.884-1.136
	0.972
	
	
	
	0.984
	0.865-1.120
	0.810
	
	
	

	PT >13 s, yes/no
	1.039
	0.911-1.185
	0.570
	
	
	
	1.007
	0.879-1.153
	0.919
	
	
	

	Bilirubin >17 μmol/L, yes/no
	1.078
	0.951-1.221
	0.239
	
	
	
	1.086
	0.955-1.235
	0.207
	
	
	

	Albumin >35 g/L, yes/no
	1.219
	0.948-1.568
	0.123
	
	
	
	1.246
	0.965-1.604
	0.092
	
	
	

	ALT > 40 U/L, yes/no
	1.088
	0.971-1.218
	0.146
	
	
	
	1.125
	1.001-1.264
	0.047
	1.077
	0.944-1.229
	0.271

	AST > 40 U/L, yes/no
	1.129
	1.005-1.269
	0.041
	1.036
	0.919-1.168
	0.560
	1.163
	1.031-1.311
	0.014
	1.010
	0.881-1.158
	0.891

	Creatinine, umol/L
	1.000
	0.996-1.004
	0.970
	
	
	
	1.001
	0.996-1.005
	0.780
	
	
	

	GGT, U/L
	1.000
	0.999-1.001
	0.957
	
	
	
	1.001
	0.999-1.001
	0.890
	
	
	

	AFP >400 ng/mL, yes/no
	1.228
	1.089-1.385
	0.001
	1.067
	0.943-1.206
	0.305
	1.282
	1.134-1.450
	<0.001
	1.119
	0.986-1.270
	0.083

	Tumor diameter ≥5 cm, yes/no
	1.747
	1.550-1.970
	<0.001
	1.536
	1.355-1.740
	<0.001
	1.988
	1.759-2.246
	<0.001
	1.814
	1.591-2.069
	<0.001

	Encapsulation, complete/incomplete
	0.769
	0.687-0.862
	<0.001
	0.874
	0.779-0.981
	0.022
	0.762
	0.678-0.856
	<0.001
	0.856
	0.760-0.964
	0.010

	MVI, presence/absence
	2.050
	1.827-2.300
	<0.001
	1.859
	1.648-2.098
	<0.001
	2.080
	1.848-2.340
	<0.001
	1.848
	1.633-2.091
	<0.001

	Satellite nodules, presence/absence
	2.075
	1.802-2.388
	<0.001
	1.759
	1.520-2.037
	<0.001
	2.189
	1.899-2.524
	<0.001
	1.821
	1.571-2.111
	<0.001

	Differentiation grade, 3-4/1-2
	1.241
	1.107-1.391
	<0.001
	1.008
	0.894-1.137
	0.892
	1.296
	1.152-1.458
	<0.001
	1.047
	0.924-1.185
	0.472

	Type of resection, major/minor
	0.915
	0.790-1.060
	0.238
	
	
	
	0.939
	0.807-1.092
	0.412
	
	
	

	Blood loss >800 mL, yes/no
	1.045
	0.828-1.321
	0.710
	
	
	
	1.243
	0.984-1.571
	0.068
	
	
	

	Transfusion, yes/no
	1.193
	0.965-1.474
	0.102
	
	
	
	1.433
	1.158-1.774
	0.001
	0.892
	0.711-1.117
	0.318

	Surgical margin <1 cm, yes/no
	0.964
	0.859-1.082
	0.532
	
	
	
	1.024
	0.909-1.152
	0.699
	
	
	

	Adjuvant TACE, yes/no
	1.126
	1.000-1.267
	0.049
	1.007
	0.893-1.137
	0.906
	1.120
	0.992-1.265
	0.068
	
	
	

	Viral reactivation, yes/no
	1.213
	1.050-1.401
	0.009
	1.118
	0.970-1.305
	0.118
	1.214
	1.047-1.407
	0.010
	1.137
	0.978-1.322
	0.094

	AVT §, yes/no
	0.587
	0.516-0.668
	<0.001
	0.563
	0.492-0.643
	<0.001
	0.504
	0.440-0.577
	<0.001
	0.466
	0.405-0.536
	<0.001


Analyzed by time-dependent Cox regression analysis.
§ Postoperative AVT.
Abbreviations: AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AVT, antiviral therapy; CI, confidence interval; GGT, gamma-glutamyl transferase; HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; HR, hazard ratio; MVI, microvascular invasion; PT, prothrombin time; TACE, transarterial chemoembolization.


Supplemental Table 3. Multivariate analysis of risk factors for early recurrence
	Variables
	Univariate
	Multivariate

	
	HR
	95% CI
	p
	HR
	95% CI
	p

	Age, years
	1.000
	0.993-1.008
	0.924
	
	
	

	Sex, female/male
	1.202
	0.969-1.492
	0.095
	
	
	

	Diabetes, yes/no
	1.040
	0.826-1.310
	0.739
	
	
	

	HBeAg positivity, yes/no
	1.060
	0.910-1.234
	0.455
	
	
	

	HBeAb positivity, yes/no
	0.855
	0.730-1.002
	0.052
	
	
	

	Viral level at baseline
	
	
	
	
	
	

	Undetectable
	
	reference
	
	
	
	

	50-2000 IU/mL
	0.931
	0.742-1.169
	0.539
	
	
	

	>2000 IU/mL
	1.140
	0.921-1.412
	0.228
	
	
	

	Hemoglobin, g/L 
	0.998
	0.993-1.004
	0.591
	
	
	

	Platelet >100×109/L, yes/no
	0.972
	0.823-1.149
	0.741
	
	
	

	PT >13 seconds, yes/no
	0.975
	0.818-1.162
	0.779
	
	
	

	Bilirubin >17 μmol/L, yes/no
	1.109
	0.942-1.307
	0.215
	
	
	

	Albumin >35 g/L, yes/no
	1.228
	0.893-1.691
	0.207
	
	
	

	ALT >40 U/L, yes/no
	1.056
	0.908-1.227
	0.481
	
	
	

	AST >40 U/L, yes/no
	1.218
	1.045-1.419
	0.012
	1.038
	0.888-1.213
	0.640

	Creatinine, μmol/L
	0.998
	0.993-1.003
	0.471
	
	
	

	GGT, U/L
	1.000
	0.999-1.001
	0.763
	
	
	

	AFP >400 ng/mL, yes/no
	1.377
	1.178-1.609
	<0.001
	1.057
	0.900-1.241
	0.501

	Tumor diameter ≥5 cm, yes/no
	2.165
	1.861-2.520
	<0.001
	1.760
	1.502-2.062
	<0.001

	Encapsulation, complete/incomplete
	0.664
	0.571-0.772
	<0.001
	0.802
	0.689-0.935
	0.005

	MVI, presence/absence
	3.035
	2.602-3.540
	<0.001
	2.532
	2.151-2.980
	<0.001

	Satellite nodules, presence/absence
	2.673
	2.272-3.144
	<0.001
	2.002
	1.691-2.370
	<0.001

	Differentiation grade, 3-4/1-2
	1.465
	1.254-1.712
	<0.001
	0.992
	0.842-1.168
	0.923

	Type of resection, major/minor
	0.915
	0.748-1.119
	0.387
	
	
	

	Blood loss >800 mL, yes/no
	1.046
	0.766-1.430
	0.776
	
	
	

	Transfusion, yes/no
	1.291
	0.984-1.693
	0.065
	
	
	

	Surgical margin <1 cm, yes/no
	0.977
	0.838-1.139
	0.766
	
	
	

	Adjuvant TACE, yes/no
	1.180
	1.010-1.378
	0.037
	0.973
	0.831-1.139
	0.733

	Viral reactivation, yes/no
	0.831
	0.673-1.026
	0.085
	
	
	

	Preoperative AVT, yes/no
	0.745
	0.574-0.968
	0.027
	0.782
	0.602-1.016
	0.066

	AVT §, yes/no
	0.857
	0.705-1.041
	0.119
	
	
	


Analyzed by time-dependent Cox regression analysis.
§ Postoperative AVT.
Abbreviations: AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AVT, antiviral therapy; CI, confidence interval; GGT, gamma-glutamyl transferase; HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; HR, hazard ratio; MVI, microvascular invasion; PT, prothrombin time; TACE, transarterial chemoembolization.

Supplemental Table 4. Clinicopathological characteristics in patients with late recurrence
	Variable
	Study population (n = 707)
	p

	
	AVT (n = 245)
	No-AVT (n = 462)
	

	Age, years
	51(44-58)
	51(44-57)
	0.644

	Sex, Female/Male
	43/202
	76/386
	0.710

	Diabetes, yes/no
	30/215
	52/410
	0.696

	HBeAg positivity, yes/no
	93/152
	183/279
	0.668

	HBeAb positivity, yes/no
	175/70
	325/137
	0.763

	Viral levels at baseline
	
	<0.001

	<50 IU/mL 
	9
	103
	

	50-2000 IU/mL
	70
	148
	

	>2000 IU/mL
	77
	211
	

	Hemoglobin, g/L 
	142 (131-149)
	142 (131-149)
	0.541

	Platelet >100×109/L, yes/no
	168/77
	340/122
	0.158

	PT >13seconds, yes/no
	63/182
	106/356
	0.411

	Bilirubin >17 μmol/L, yes/no
	65/180
	123/339
	0.979

	Albumin >35 g/L, yes/no
	237/8
	440/22
	0.348

	ALT > 40U/L, yes/no
	110/135
	198/264
	0.603

	AST > 40U/L, yes/no
	89/156
	147/315
	0.226

	Creatinine, umol/L
	73(62-81)
	71(62-78)
	0.992

	GGT, U/L
	74(38-120)
	72(41-119)
	0.931

	AFP level >400 ng/mL, yes/no
	68/177
	129/333
	0.962

	Tumor diameter ≥5 cm, yes/no
	49/196
	105/357
	0.403

	Encapsulation, complete/incomplete
	152/93
	284/178
	0.882

	MVI, presence/absence
	50/195
	114/348
	0.201

	Satellite nodules, presence/absence
	14/231
	40/422
	0.161

	Differentiation grade, 3-4/1-2
	132/113
	227/235
	0.230

	Type of resection, major/minor
	46/199
	92/370
	0.716

	Blood loss >800 mL, yes/no
	15/230
	30/432
	0.847

	Transfusion, yes/no
	14/231
	34/428
	0.408

	Surgical margin <1 cm, yes/no
	108/137
	183/279
	0.250

	Adjuvant TACE, yes/no
	86/159
	137/325
	0.138

	Viral reactivation, yes/no
	32/109
	213/353
	<0.001

	Preoperative AVT
	89
	/
	/


Values are expressed as number (percent), mean ± standard deviation, or median (quartile).
Abbreviations: AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AVT, antiviral therapy; GGT, gamma-glutamyl transferase; HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; MVI, microvascular invasion; PT, prothrombin time; TACE, transarterial chemoembolization.
Supplemental Table 5. Multivariate analysis of risk factors for late recurrence in patients without AVT
	Variables
	Univariate
	Multivariate

	
	HR
	95% CI
	p
	HR
	95% CI
	p

	Age, years
	1.001
	0.991-1.012
	0.814
	
	
	

	Sex, female/male
	1.132
	0.862-1.485
	0.372
	
	
	

	Diabetes, yes/no
	0.833
	0.600-1.155
	0.273
	
	
	

	HBeAg positivity, yes/no
	1.214
	0.992-1.488
	0.060
	
	
	

	HBeAb positivity, yes/no
	0.922
	0.743-1.145
	0.463
	
	
	

	Viral level at baseline
	
	
	
	
	
	

	<50 IU/mL
	
	reference
	
	
	reference
	

	50-2000 IU/mL
	2.423
	1.769-3.317
	<0.001
	2.254
	1.639-3.099
	<0.001

	>2000 IU/mL
	3.148
	2.335-4.244
	<0.001
	2.809
	2.062-3.826
	<0.001

	Hemoglobin, g/L 
	0.996
	0.989-1.004
	0.337
	
	
	

	Platelet >100×109/L, yes/no
	1.144
	0.914-1.431
	0.241
	
	
	

	PT >13seconds, yes/no
	1.201
	0.951-1.517
	0.125
	
	
	

	Bilirubin >17 μmol/L, yes/no
	1.055
	0.842-1.321
	0.643
	
	
	

	Albumin >35 g/L, yes/no
	0.985
	0.614-1.581
	0.950
	
	
	

	ALT >40 U/L, yes/no
	1.169
	0.956-1.430
	0.128
	
	
	

	AST >40 U/L, yes/no
	1.144
	0.923-1.418
	0.219
	
	
	

	Creatinine, μmol/L
	1.006
	0.999-1.013
	0.118
	
	
	

	GGT, U/L
	1.000
	0.999-1.001
	0.836
	
	
	

	AFP level >400 ng/mL, yes/no
	1.023
	0.819-1.278
	0.840
	
	
	

	Tumor diameter ≥5 cm, yes/no
	1.169
	0.920-1.485
	0.201
	
	
	

	Encapsulation, complete/incomplete
	0.877
	0.715-1.076
	0.209
	
	
	

	MVI, presence/absence
	1.078
	0.854-1.361
	0.526
	
	
	

	Satellite nodules, presence/absence
	0.926
	0.637-1.344
	0.685
	
	
	

	Differentiation grade, 3-4/1-2
	1.020
	0.835-1.246
	0.847
	
	
	

	Type of resection, major/minor
	0.875
	0.682-1.122
	0.292
	
	
	

	Blood loss >800 mL, yes/no
	1.065
	0.710-1.597
	0.762
	
	
	

	Transfusion, yes/no
	0.983
	0.669-1.445
	0.932
	
	
	

	Surgical margin <1 cm, yes/no
	0.971
	0.792-1.192
	0.782
	
	
	

	Adjuvant TACE, yes/no
	1.047
	0.842-1.301
	0.682
	
	
	

	Viral reactivation, yes/no
	1.919
	1.530-2.408
	<0.001
	1.468
	1.162-1.854
	0.001


Analyzed by time-dependent Cox regression analysis.
Abbreviations: AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AVT, antiviral therapy; CI, confidence interval; GGT, gamma-glutamyl transferase; HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; HR, hazard ratio; MVI, microvascular invasion; PT, prothrombin time; TACE, transarterial chemoembolization.
Supplemental Table 6. Multivariate analysis of risk factors for late recurrence of patients with AVT
	Variables
	Univariate
	Multivariate

	
	HR
	95% CI
	p
	HR
	95% CI
	p

	Age, years
	0.999
	0.982-1.017
	0.911
	
	
	

	Sex, female/male
	1.128
	0.721-1.763
	0.598
	
	
	

	Diabetes, yes/no
	0.791
	0.463-1.351
	0.391
	
	
	

	HBeAg positivity, yes/no
	0.941
	0.667-1.327
	0.729
	
	
	

	HBeAb positivity, yes/no
	0.937
	0.651-1.347
	0.724
	
	
	

	Viral level at baseline
	0.929
	0.689-1.253
	0.631
	
	
	

	Hemoglobin, g/L
	0.991
	0.978-1.004
	0.179
	
	
	

	Platelet >100×109/L, yes/no
	1.000
	0.699-1.432
	0.999
	
	
	

	PT >13 seconds, yes/no
	1.114
	0.766-1.622
	0.572
	
	
	

	Bilirubin >17 μmol/L, yes/no
	1.007
	0.692-1.465
	0.972
	
	
	

	Albumin >35 g/L, yes/no
	1.704
	0.751-3.863
	0.202
	
	
	

	ALT >40 U/L, yes/no
	1.118
	0.803-1.558
	0.509
	
	
	

	AST >40 U/L, yes/no
	0.947
	0.670-1.340
	0.759
	
	
	

	Creatinine, μmol/L
	0.997
	0.985-1.009
	0.639
	
	
	

	GGT, U/L
	1.000
	0.997-1.002
	0.648
	
	
	

	AFP level >400 ng/mL, yes/no
	1.083
	0.751-1.563
	0.668
	
	
	

	Tumor diameter ≥5 cm, yes/no
	1.258
	0.836-1.894
	0.271
	
	
	

	Encapsulation, complete/incomplete
	1.046
	0.744-1.471
	0.796
	
	
	

	MVI, presence/absence
	1.122
	0.750-1.681
	0.575
	
	
	

	Satellite nodules, presence/absence
	0.886
	0.414-1.895
	0.755
	
	
	

	Differentiation grade, 3-4/1-2
	1.118
	0.802-1.559
	0.509
	
	
	

	Type of resection, major/minor
	0.907
	0.592-1.388
	0.653
	
	
	

	Blood loss >800 mL, yes/no
	0.966
	0.473-1.973
	0.925
	
	
	

	Transfusion, yes/no
	1.082
	0.530-2.209
	0.828
	
	
	

	Surgical margin <1 cm, yes/no
	0.960
	0.687-1.341
	0.810
	
	
	

	Adjuvant TACE, yes/no
	1.306
	0.932-1.832
	0.121
	
	
	

	PVR/LDV
	1.674
	1.174-2.387
	0.004
	1.674
	1.174-2.387
	0.004


Analyzed by time-dependent Cox regression analysis.
Abbreviations: AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AVT, antiviral therapy; CI, confidence interval; GGT, gamma-glutamyl transferase; HBeAb, hepatitis B e antibody; HBeAg, hepatitis B e antigen; HR, hazard ratio; LDV, low detectable viral; MVI, microvascular invasion; PT, prothrombin time; PVR, Persistent virological response; TACE, transarterial chemoembolization.



