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Supplementary Methods: Propensity score calculation

To find variables which had statistically significant effects on overall survival (OS) or
recurrence-free survival (RFS) in patients with hepatocellular carcinoma (HCC), we not
only referred to the results of previous studies, but also performed Cox regression anal-
yses in both cohorts before applying inverse probability of treatment weighting (IPTW).

In the preliminary Cox analyses before employing IPTW, male sex, larger tumor size,
presence of cirrhosis, and higher serum bilirubin, aspartate transaminase (AST), alanine
transaminase (ALT), prothrombin time (PT), creatinine, tumor markers, and HBV DNA
were negatively associated with OS or RFS; whereas antiviral treatment, and higher plate-
let counts, and serum albumin level were associated with longer OS. Referring to previous
studies that analyzed the variables related to survival after surgical resection or RFA in
patients with HCC [1-7], propensity score was calculated using the following covariates:
age, sex, diabetes mellitus status, tumor size, presence of cirrhosis, antiviral treatment,
platelet counts, serum bilirubin, AST, ALT, albumin, PT, creatinine, alpha-fetoprotein
(AFP), protein induced by vitamin K absence-II (PIVKA-II), and HBV DNA. We did not
use different covariates according to the outcome to be analyzed (OS or RFS).
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Figure S1. Kaplan-Meier estimates of (A) OS and (B) RFS in the hospital cohort, and (C) OS in the nationwide cohort
according to the status of initial treatment modality and antiviral therapy after IPTW. SR+NA+, patients who received
both surgical resection and antiviral treatment; SR+NA-, subjects who underwent surgery alone; REA+NA+, patients who
received RFA as well as antiviral therapy; REA+NA-, a group of subjects who underwent RFA alone.
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Figure S2. Kaplan-Meier estimates of (A) OS and (B) RFS in the hospital cohort, and (C) OS in the nationwide cohort after
propensity score matching.



=

1.00 7 — — ] - =
=
x
5 075 P=0.30
o
e
o 0.50 T
©
2
z { —FEv
5 0.25
(V2]
==« TDF
0.00 T . . i i . i
0 30 60 90 120 150
Time (Months)
ETV 184 177 145 77 10 1
TDF 96 96 74 9 0
Numbers at risk
(B)
1.00 T
2
= 075 7
[1+]
2
o i
2 030 P=0.74
©
2
£ 025 | —EWV
wv
== TDF
0.00 . . i i i i
0 30 60 90 120 150
Time (Months)
ETV 184 115 71 31 4 1
TDF 96 61 40 3 0
Numbers at risk
©
1.00 T -
- b
Z =
B 07 P=0.61
e
9
o 0.50 T
©
2
€025 | —EWV
(7]
——- TDF
0.00 T . ] ] i ]
0 20 40 60 80
Time (Months)
ETV 253 240 209 80 9
TDF 294 279 232 59 6

Numbers at risk

Figure S3. Kaplan-Meier estimates of (A) OS and (B) RFS in the hospital cohort, and (C) OS in the nationwide cohort
according to the type of NA after IPTW. ETV, entecavir; TDF, tenofovir disoproxil fumarate.
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Figure S4. Kaplan-Meier estimates of (A) OS and (B) RFS in the hospital cohort, and (C) OS in the nationwide cohort for
a single HCC smaller than 3 cm after IPTW.

Table S1. Baseline characteristics of the entire nationwide cohort before and after IPTW.



Variables Before IPTW After IPTW
Resection (1 =925) RFA (n =352) P Resection group RFA group P SMD
Age, years 57.2+10.1 60.9 +9.6 <0.01 57.3+10.2 60.4+9.6 <0.01 0.31
Sex, male (%) 77.8 71.6 0.02 77.7 72.2 0.06 0.13
Smoking (%) 414 33.0 0.01 41.0 33.9 0.04 0.15
Alcohol (%) 18.9 19.1 1.00 184 21.0 0.35 0.07
Diabetes mellitus (%) 22.1 244 0.42 21.7 254 0.26 0.09
Hypertension (%) 38.7 37.3 0.70 39.7 34.3 0.11 0.11
Child-Pugh Score 0.13 0.31 0.07
5 (%) 88.5 85.1 88.3 86.0
6 (%) 115 14.9 11.7 14.0
BCLC stage <0.01 <0.01 0.95
0 (%) 224 64.5 225 65.0
A (%) 77.6 35.5 77.5 35.0
Tumor size, cm 3.7+27 1.8+0.8 <0.01 3.8+28 1.8+0.8 <0.01 0.99
Antiviral treatment * (%) 50.4 49.7 0.88 51.8 51.4 0.90 0.01
Platelets, x1000/mm? 99.7 +96.2 137.1+55.9 <0.01 111.3+97.9 135.7 +54.6 <0.01 0.31
Total bilirubin, mg/dL 0.8+0.4 09+04 0.02 0.8+0.4 09+04 0.06 0.13
ALT, U/L 40.5 +37.6 36.1+42.2 0.08 40.3 £37.0 49.7 +100.6 0.55 0.13
Albumin, g/dL 42+04 41+04 <0.01 42+04 41+04 <0.01 0.24
PT, INR 1.1+£0.1 1.1+£0.1 <0.01 1.1+0.1 1.1+£0.1 <0.01 0.28
Serum creatinine, 0.9+0.8 0903 0.09 0.9+0.8 0.9+0.3 006  0.09
mg/dL
AFP, ng/mL 14.5 (3.9-195.2) 6.3 (3.2-36.3) <0.01  14.5(3.8-210.3) 6.3 (3.2-37.7) <0.01 0.17
PIVKA, mAU/mL 52.0 (24.0-322.5)  23.0(16.0-34.0) <0.01 55.0(25.0-342.2)  22.0(16.0-33.2)  <0.01 0.56
HBV DNA, logio IU/mL 3.5+1.8 3.2+22 0.27 3.5+1.8 32+21 0.27 0.07

RFA, radiofrequency ablation; BCLC, Barcelona Clinic Liver Cancer; ALT, alanine aminotransferase; PT, prothrombin
time; AFP, alpha-fetoprotein; PIVKA-II, protein induced by vitamin K absence-II; SMD, standardized mean difference.
Note. Categorical variables are expressed as percentage and continuous variables as mean * standard deviation or median
(interquartile range). * Antivirals other than entecavir or tenofovir are also included.



Table S2. Univariable analyses for OS as well as RFS in the hospital cohort, and OS in the nationwide
cohort according to the status of initial treatment modality and antiviral therapy after IPTW.

OS in the Hospital Cohort

Group HR p
SR+NA+ Reference
SR+NA- 1.782 (1.077-2.949) 0.03
RFA+NA+ 0.421 (0.152-1.164) 0.10
RFA+NA- 1.400 (0.657-2.983) 0.38
RFS in the Hospital Cohort
Group HR P
SR+NA+ Reference
SR+NA- 1.729 (1.348-2.219) <0.01
RFA+NA+ 1.337 (0.964-1.855) 0.08
RFEA+NA- 2.196 (1.525-3.162) <0.01
OS in the Nationwide Cohort
Group HR p
SR+NA+ Reference
SR+NA- 1.350 (0.961-1.897) 0.08
RFA+NA+ 0.958 (0.599-1.533) 0.86
RFA+NA- 1.036 (0.677-1.587) 0.87

SR+NA+, patients who received both surgical resection and antiviral treatment; SR+tNA-, subjects
who underwent surgery alone; RFA+NA+, patients who received RFA as well as antiviral therapy;
RFA+NA-, a group of subjects who underwent RFA alone.

Table S3. Baseline characteristics of the entire hospital cohort before and after PSM.

Before PSM After PSM
Variables Resection (n=567) RFA (n=194) P Resection (1 =163) RFA (n=163) P SMD
Age, years 55.2+9.5 583 £8.4 <0.01 57.9+8.0 57.8 8.4 0.96 0.01
Sex, male (%) 76.7 74.7 0.65 76.1 75.5 1.00 0.01
Smoking (%) 26.1 18.6 0.04 27.6 19.0 0.09 0.20
Alcohol (%) 34.4 25.8 0.03 28.8 29.4 1.00 0.01
Diabetes mellitus (%) 12.2 19.1 0.02 19.0 18.4 1.00 0.02
Hypertension (%) 27.0 26.3 0.92 31.9 25.8 0.27 0.14
Child-Pugh Score 0.01 0.24 0.15
5 (%) 90.3 82.5 90.2 85.3
6 (%) 9.7 175 9.8 14.7
BCLC stage <0.01 0.38 0.11
0 (%) 16.0 58.8 47.2 52.8
A (%) 84.0 412 52.8 472
Tumor size, cm 3925 1.7+0.6 <0.01 2.0+0.7 1.8+0.6 0.01 0.28
Number of nodules <0.01 0.86 0.04
1 (%) 95.8 89.7 90.2 89.0
2 or 3 (%) 42 10.3 9.8 11.0
Tumor location 0.03 0.32 0.12
Peripheral * (%) 51.0 41.8 47.9 41.7
Central * (%) 49.0 58.2 52.1 58.3
3 *
Pe“"asc‘({f)r tumor 28.2 21.6 0.09 15.3 2.7 012 0.16
Peribiliary tumor ** (%) 229 16.5 0.07 13.5 17.8 0.36 0.10
Presence of varix (%) 6.0 12.4 0.01 9.2 9.8 1.00 <0.01
Cirrhosis (%) 63.1 85.6 <0.01 79.8 84.0 0.39 0.11
HBsAg-positive (%) 94.9 95.9 0.72 96.3 96.3 1.00  <0.01
HBeAg-positive (%) 13.8 22.7 0.01 14.1 23.3 0.047 0.24
71 %%
Antiviral Efyf)atment 67.2 66.0 0.82 71.8 70.6 090  0.03
Platelets, x1000/mm3 161.3 +54.0 128.8 +47.1 <0.01 138.1+42.6 1345+ 46.4 0.46 0.08

Total bilirubin, mg/dL 09+04 0.8+0.4 <0.02 09+04 0.8+0.4 0.53 0.07




ALT, U/L 39.1+24.1
Albumin, g/dL 41+03
PT, INR 1.1+0.1
Serum creatinine, 09404
mg/dL
AFP, ng/mL 19.7 (4.8-317.1)

PIVKA, mAU/mL
HBV DNA, logi IU/mL

56.0 (26.0-371.5)
29+24

39.3+37.5
40+04
1.1+0.1

09+05
7.8 (3.7-40.8)

24.0 (17.0-35.0)

20+25

0.95
0.02
0.02

0.58

<0.01
<0.01
<0.01

38.7+25.5
41+04
1.1+0.1

09+0.2

14.7 (4.3-153.2)
29.0 (20.0-48.0)
24123

36.3+25.1
41+04
1.1+0.1

09+0.5

8.4 (3.8-38.2)
25.0 (18.5-38.2)
21+25

0.40
0.71
0.93

0.74

0.02
0.02
0.28

0.09
0.04
0.01

0.04

0.22
0.25
0.12

PSM, propensity score matching; RFA, radiofrequency ablation; BCLC, Barcelona Clinic Liver Cancer; ALT, alanine ami-
notransferase; PT, prothrombin time; AFP, alpha-fetoprotein; PIVKA-II, protein induced by vitamin K absence-II; SMD,
standardized mean difference. Note. Categorical variables are expressed as percentage and continuous variables as mean
+ standard deviation or median (interquartile range). * Tumor located in liver segment I, II, III, VI, or VII. ** Tumor located

in liver segment IV, V, or VIIL. * Tumor with its nearest margin <5 mm from the first- or second-degree branches of a

portal or hepatic vein. ** Tumor with its nearest margin <5 mm from a common hepatic duct, main right or left hepatic

duct. *** Antivirals other than entecavir or tenofovir are also included.

Table S4. Baseline characteristics according to the type of nucleos(t)ide-analogues in the hospital cohort before and after

IPTW.
Before IPTW After IPTW
Variables TDF (1 =96) ETV (n=184) P TDF ETV P SMD
Age, years 56.4 8.1 56.2 +9.0 0.83 56.5+7.8 55.9+8.9 0.60 0.07
Sex, male (%) 80.2 78.3 0.822 79.8 78.3 0.80 0.04
Smoking (%) 24.0 22.8 0.95 21.7 25.7 0.53 0.09
Alcohol (%) 38.5 31.0 0.26 39.6 32.8 0.35 0.14
Diabetes mellitus (%) 16.7 17.9 0.92 15.9 17.1 0.82 0.03
Hypertension (%) 27.1 21.7 0.39 25.6 21.5 0.52 0.10
Child-Pugh Score 0.85 0.43 0.11
5 (%) 86.5 88.0 89.5 85.8
6 (%) 13.5 12.0 10.5 14.2
BCLC stage 0.27 0.09 0.24
0 (%) 24.0 31.0 219 32.3
A (%) 76.0 69.0 78.1 67.7
Tumor size, cm 27+15 3.1+22 0.12 3.1+1.7 3.0+21 0.64 0.07
Cirrhosis (%) 80.2 76.1 0.53 79.8 77 4 0.67 0.06
HBsAg-positive (%) 100.0 99.5 1.00 100 99.5 0.32 0.10
HBeAg-positive (%) 20.8 20.1 1.00 20.6 23.8 0.63 0.08
Platelets, x1000/mm? 144.5£49.5 1445+ 62.7 0.99 148.5+47.0 139.9 +62.8 0.23 0.16
Total bilirubin, mg/dL 0.8+0.4 09+04 0.04 09+04 09+04 0.68 0.07
ALT, U/L 50.6 +31.0 36.4+£20.9 <0.01 41.6 £23.5 42.0+283 0.94 0.01
Albumin, g/dL 40+04 41104 0.06 41+0.3 41+£04 0.73 0.05
PT, INR 1.1+0.1 1.1+0.1 0.01 1.1+0.1 1.1+0.1 0.97 0.01
Serum creatinine, mg/dL 09+0.2 09+05 0.55 09+0.2 09+04 0.98 <0.01
AFP, ng/mL 10.0 (4.0-97.9) 13.8 (5.2-146.0) 0.16 11.2 (4.7-105.8) 19.2 (5.2-147.3) 0.38 0.06
PIVKA, mAU/mL 33.5(22.0-125.0) 33.0 (21.0-78.5) 0.30 31.0 (20.0-113.8)  36.0 (23.0-165.1) 0.41 0.13
HBV DNA, logi IU/mL 36+24 23+2.6 <0.01 29+23 2.8+2.8 0.78 0.04
Initial treatment 0.21 0.70 0.06
Resection (%) 57.3 65.8 65.6 63.0
RFA (%) 42.7 34.2 34.4 37.0

TDF, tenofovir disoproxil fumarate; ETV, entecavir; BCLC, Barcelona Clinic Liver Cancer; ALT, alanine aminotransferase;
PT, prothrombin time; AFP, alpha-fetoprotein; PIVKA-II, protein induced by vitamin K absence-II; SMD, standardized
mean difference. Note. Categorical variables are expressed as percentage and continuous variables as mean + standard

deviation or median (interquartile range).



Table S5. Baseline characteristics of the entire nationwide cohort before and after PSM.

Before PSM After PSM

Variables Resection (n=925)  RFA (n =352) P Resection (n=347) RFA (n=347) P SMD
Age, years 57.2+10.1 60.9 9.6 <0.01 59.1+9.4 60.7 £9.5 0.03 0.16
Sex, male (%) 77.8 71.6 0.02 73.5 71.8 0.67 0.04
Smoking (%) 414 33.0 0.01 38.0 33.1 0.21 0.10
Alcohol (%) 18.9 19.1 1.00 15.0 18.7 0.22 0.10
Diabetes mellitus (%) 22.1 244 0.42 23.6 24.2 0.93 0.01
Hypertension (%) 38.7 373 0.70 44.1 36.9 0.06 0.15
Child-Pugh Score 0.13 0.36 0.08

5 (%) 88.5 85.1 88.8 86.2

6 (%) 11.5 14.9 11.2 13.8
BCLC stage <0.01 <0.01 0.27

0 (%) 22.4 64.5 51.6 64.6

A (%) 77.6 355 484 354
Tumor size, cm 37+27 1.8+0.8 <0.01 2.1+0.7 1.8+0.8 <0.01 0.36
Antiviral treatment t (%) 50.4 49.7 0.88 54.5 47.6 0.08 0.14
Platelets, x1000/mm? 99.7 £96.2 137.1 £55.9 <0.01 129.4 +87.2 136.3 £ 54.2 0.21 0.10
Total bilirubin, mg/dL 0.8+0.4 09+0.4 0.02 0.8+0.4 09+0.4 0.43 0.06
ALT, U/L 40.5+37.6 36.1+42.2 0.08 38.8+38.1 36.0+42.4 0.36 0.07
Albumin, g/dL 42+04 41+04 <0.01 42+04 41+04 0.06 0.15
PT, INR 1.1+0.1 1.1+0.1 <0.01 1.1+0.1 1.1+0.1 0.13 0.12
Serum creatinine, mg/dL 0.9+0.8 09+0.3 0.09 09+0.8 09+03 0.55 0.05
AFP, ng/mL 14.5 (3.9-195.2) 6.3 (3.2-36.3) <0.01 13.8 (4.1-121.5) 6.5 (3.4-34.9) <0.01 0.25

PIVKA, mAU/mL 52.0 (24.0-322.5) 23.0 (16.0-34.0) <0.01 38.0 (21.0-64.5) 28.0 (17.0-38.0) <0.01 0.29

HBV DNA, logi IU/mL 35+1.8 32+22 0.27 32+1.8 32+22 0.89 0.02

PSM, propensity score matching; RFA, radiofrequency ablation; BCLC, Barcelona Clinic Liver Cancer; ALT, alanine ami-
notransferase; PT, prothrombin time; AFP, alpha-fetoprotein; PIVKA-II, protein induced by vitamin K absence-II; SMD,
standardized mean difference. Note. Categorical variables are expressed as percentage and continuous variables as mean
+ standard deviation or median (interquartile range). ¥ Antivirals other than entecavir or tenofovir are also included.

Table S6. Rate of complications and hospital stay after initial treatment in the hospital cohort.

Variables Resection (1 =567) RFA (n=194) P
Overall, n (%) 149 (26.3) 27 (13.9) <0.01
Fever, n (%) 132 (23.3) 24 (12.4) <0.01
Biloma, 1 (%) 10 (1.8) 0(0) 0.07
Bleeding, n (%) 5(0.9) 3(1.5) 0.43
Abscess, 1 (%) 2 (0.4) 0 (0) 1.00
PVT, n (%) 9 (1.6) 2 (1.0) 0.74

Comph.catlon requiring additional 15 2.8) 1(05) 0.06
intervention *, n (%)
Hospital stay, days 12.0 (11.0-14.0) 3.0 (3.0-5.0) <0.01
RFA, radiofrequency ablation; PVT, portal vein thrombosis. Note. The length of hospital stay is ex-
pressed as median (interquartile range) and the other variables as the number of patients (%). * Ad-
ditional intervention includes percutaneous drainage catheter insertion, pleural tapping, ascites tap-

ping, and vascular embolization.
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