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Background/Aims: Hepatocellular carcinoma (HCC) is the sixth most common cancer and the
second leading cause of cancer-related death in Korea. This study evaluated the characteristics
of Korean patients newly diagnosed with HCCin 2015.

Methods: Data from the Korean Primary Liver Cancer Registry (KPLCR), a representative
sample of patients newly diagnosed with HCC in Korea, were analyzed. A total of 1,558
patients with HCC registered in the KPLCR in 2015 were investigated.

Results: The median age was 61.0 years (interquartile range, 54.0-70.0 years), and men
accounted for 79.7% of the subjects. Hepatitis B virus infection was the most common
underlying liver disease (58.1%). According to the Barcelona Clinic Liver Cancer (BCLC) staging
system, stage 0, A, B, C, and D HCCs accounted for 14.2%, 26.3%, 12.7%, 39.0%, and 7.8% of
patients, respectively. Transarterial therapy (29.5%) was the most commonly performed initial
treatment, followed by surgical resection (25.1%), best supportive care (20.2%), and local
ablation therapy (10.5%). Overall, 42.4% of patients were treated in accordance with the BCLC
guidelines: 61.7% in stage 0/A, 39.0% in stage B, 18.1% in stage C, and 71.6% in stage D. The 1-,
3-, and 5-year OS rates were 66.5%, 49.0%, and 17.0%, respectively.

Conclusions: In 2015, approximately 40% of Korean HCC cases were diagnosed at a very early
or early stage, and 35% of patients underwent potentially curative initial treatment. BCLC
guidance was followed in 42.4% of patients; in patients with stage B or C disease, there was
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the sixth most com-
mon malignancy and the second leading cause of cancer-re-
lated deaths in Korea."” Cancer-related death from HCC was
reported to be the highest among those aged 40-59 years, i.e.,
those of working age who are economically active.” As such,
the annual economic burden of HCC is the highest among
all cancers in Korea.” Therefore, it is important to accumu-
late and provide up-to-date accurate statistics on HCC.

The Korean Primary Liver Cancer Registry (KPLCR) is a
random and representative sample of patients who are newly
diagnosed with primary liver cancer in Korea. More than
95% of all cancer cases in Korea are registered in the Korean
Central Cancer Registry (KCCR). Among the patients with
newly diagnosed primary liver cancer in the KCCR, approxi-
mately 15% were randomly selected after stratification by re-
gion and hospital where the diagnosis was made and regis-
tered in the KPLCR. Therefore, the KPLCR can be
considered to contain a representative group of patients with
primary liver cancer in Korea. We previously published re-
ports on HCC-related statistics in Korea using data from the
KPLCR between 2008 and 2011° and between 2012 and
2014.” In this study, we aimed to investigate the HCC statis-
tics, including baseline characteristics, treatment modalities,

and survival, in Korea using data from the KPLCR in 2015.

METHODS
1, Patients

Patients registered in the KPLCR between January 1, 2015,
and December 31, 2015, were selected. The details of the
KPLCR have been presented in our previous reports.”” HCC
was diagnosed based on histological evidence or using dy-
namic computed tomography (CT) and/or magnetic reso-
nance imaging (MRI) findings (nodule >1 ¢cm with arterial
hypervascularity and portal-/delayed-phase washout).

In 2015, a total of 1,558 patients were registered in the
KPLCR. Among these patients with HCC, we excluded 1)

patients who received their initial treatment more than 120
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days from the date of diagnosis (n=38) and 2) patients lack-
ing information on treatment modality (n=2). Finally, 1,518
patients with HCC were included in the treatment group.
The treatment group consisted of patients who received ac-
tive treatment (n=1,211) and those who received best sup-
portive care (n=307) (Supplementary Fig. 1). Thirty-eight
patients who received their initial treatment more than 120
days after the first HCC diagnosis were initially excluded
from the treatment group and subsequent survival analyses
because they were likely to receive treatment at a more ad-
vanced tumor stage than their initial tumor stage. The need
for institutional review board approval and written informed
consent was waived because the KPLCR data were collected
as part of the KCCR in accordance with the Cancer Control
Act.

2. Data collection and definitions

Patient information was obtained from medical records
from each hospital where the diagnosis of HCC was made.
Well-trained KCCR-registry data recorders from each hospi-
tal investigated the medical records. Data were extracted us-
ing a standardized case record form and validated by statisti-
cians affiliated with the KCCR and KPLCR. Data were
collected for variables including baseline characteristics such
as demographic, laboratory, and tumor variables; and treat-
ment-related factors such as treatment modalities and overall
survival (OS) of the patients. All tumor characteristics were
assessed using diagnostic imaging, such as dynamic CT or
MRI. The modified Union for International Cancer Control
(mUICC) staging system and Barcelona Clinic Liver Cancer
(BCLC) staging system were adopted as staging systems. OS
was measured from the date of HCC diagnosis until death
from any cause. Death certificate data were obtained from
the national statistical data collected by the Korean Ministry
of Government Administration and Home Affairs. Individu-
al patients” data were identified using 13-digit unique resi-
dent registration numbers issued to all Koreans. The data
cutoff date was December 31, 2020.

59



@

Volume 21 Number 1, March 2021

Table 1. Baseline characteristics of the study population (n=1,558)

Table 1. continued

Variable

Value

Variable

Total (n=154)

Demographic variable
Age (years)
Sex (male)
Diabetes
Hypertension
Body mass index (kg/m?)
Smoking
Etiology
HBV'
HCV
Alcohol
Others
Performance status’
0
1
2
3
4
Ascites
None
Mild
Moderate to severe
Encephalopathy

None

Mild to moderate (grade 1 or 2)

Severe (grade 3 or 4)
Laboratory variable

Total bilirubin (mg/dL)

Serum albumin (g/dL)

Alanine aminotransferase (IU/L)

Platelet count (10°/L)
Prothrombin time (INR)
Creatinine (mg/dL)
Sodium (mmol/L)
Glucose (mg/dL)
Total cholesterol (mg/dL)
Child-Turcotte-Pugh class

A

B

@

61.0 (54.0-70.0)

1,241 (79.7)
443 (28.4)
91 (37.9)

23.8(21.6-26.0)
672 (43.1)

(58.1)
8.2)
261 (16.8)
265 (17.0)
(n=1,150, missing=408)
848 (73.7)
204 (17.7)
64 (5.6)
21(1.8)
13 (1.1)
1,211 (77.7)
215 (13.8)
132 (8.5)
(n=1,556, missing=2)
1,518 (97.6)
28(1.8)
10 (0.6)

9 (0.6-1.4)
9(34-43)
35.0 (23.0-57.0)
155.0 (107.0-208.5)
09 (1.03-1.19)
0.86 (0.73-1.00)
139 (137-141)
100 (71-127)
154 (130-186)
(n=1,499, missing=59)
1,098 (73.2)
332 (22.2)
69 (4.6)

MELD score
MELD-Na score

Tumor variable
Alpha-fetoprotein (ng/mL)
PIVKA-II (mAU/mL)

Tumor number

8.0 (7.0-10.0)
10.0 (8.0-13.0)

199 (4.7-370.3)
102.0 (28.0-1,835.5)
(n=1,556, missing=2)

60

1 955 (61.4)

2 01(12.9)

3 50(3.2)

4 14(0.9)

>5 336 (21.6)
Maximal tumor diameter (cm) 4(2.0-7.0)
Portal vein invasion 365 (234)
Hepatic vein invasion 80 (5.1)
Bile duct invasion 49 (3.1)
Lymph node metastasis 96 (6.2)
Distant metastasis 165 (10.6)
Modified UICC Stage (n=1,544, missing=14)

Stage | 249 (16.1)

Stage Il 592 (38.3)

Stage lll 352 (22.8)

Stage IV-A 188 (12.2)

Stage IV-B 63 (10.6)
BCLC stage (n=1,242, missing=316)

0 176 (14.2)

A 327 (26.3)

B 158 (12.7)

C 484 (39.0)

D 97 (7.8)

Values are presented as median (interquartile range) or number (%).
HBV, hepatitis B virus; HCV, hepatitis C virus; INR, international
normalized ratio; MELD, Model for End stage Liver Disease; PIVKA-II,
protein induced by vitamin K absence-II; UICC, Union for International
Cancer Control; BCLC, Barcelona Clinic Liver Cancer.

“Patients co-infected with HBV and HCV (n=87) were also included;
"Performance status was classified as follows: 0, fully active without
symptoms; 1, ambulatory with symptoms; 2, bedridden <50% of
the time; 3, bedridden >50% of the time but capable of self-care; 4,
bedridden 100% of the time and incapable of self-care.

http://www.livercancer.or.kr
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3. Statistical analysis

Data are presented as number (percentage [%]) or median
(interquartile range [IQR]), as appropriate. The significance
of differences between continuous and categorical variables
was examined using Student’s ¢-test (or Mann-Whitney U
test) and the chi-squared test (or Fisher’s exact test), respec-
tively. The OS of patients was evaluated using the Kaplan-
Meier method, and survival differences were analyzed using
the log-rank test. All statistical analyses were conducted us-
ing SPSS ver. 21.0 (IBM Corp., Armonk, NY, USA) and R
version 3.5.2 (http://www.rproject.org). Two-sided P-values

<0.05 were considered to indicate statistical significance.

RESULTS
1, Baseline characteristics

The baseline characteristics of the study population are
summarized in Table 1. The median age was 61 years (IQR,
54-70 years), and the study population was predominantly
male (79.7%). Hepatitis B virus (HBV) infection was the
most common etiology (58.1%), followed by alcohol abuse
(16.8%), hepatitis C virus (8.2%), and others (17.0%). When
liver function was classified according to the Child-Tur-
cotte—Pugh (CTP) score, 73.2%, 22.2%, and 4.6% of patients
were at CTP classes A, B, and C, respectively. The median
AFP level was 19.9 ng/mL (IQR, 4.7-370.3 ng/mL). Accord-
ing to the mUICC staging system, stages I, 11, III, IV-A, and
IV-B accounted for 16.1%, 38.3%, 22.8%, 12.2%, and 10.6%
of patients, respectively. According to the BCLC staging sys-
tem, stage C (39.0%) was the most common, followed by
stage A (26.3%), stage 0 (14.2%), stage B (12.7%), and stage
D (7.8%). A single tumor was observed in 61.4% of the pa-
tients and the median maximal diameter of tumors was 3.4
cm (IQR, 2.0-7.0 cm). On baseline images, portal vein and
hepatic vein invasion was seen in 23.4% and 5.1% of pa-
tients, respectively. Bile duct invasion was noted in 3.1% of
patients. Lymph node metastasis and distant metastasis were

seen in 6.2% and 10.6% of patients, respectively.

http://www.livercancer.or.kr

2. Initial treatment modality

Table 2 presents the initial treatment modalities in the
treatment group. Surgical treatments, including resection
(25.1%) and liver transplantation (1.0%), were performed in
approximately one-quarter of patients as the initial treat-
ment. Locoregional treatments, including percutaneous ab-
lative treatment (10.5%), external beam radiation therapy
(1.3%), and transarterial treatment (29.5%), were applied in
approximately 40% of patients. The vast majority of percuta-
neous local ablation therapies were radiofrequency ablation
(97.5%). Among the transarterial therapies, 81.3% were con-
ventional transarterial chemoembolization, 13.8% were tran-
sarterial radioembolization, and 3.1% were drug-eluting

bead transarterial chemoembolization. Systemic treatment

Table 2. Distribution of initial treatment modalities among patients
in the treatment group (n=1,518)

Treatment modality Value
Surgical resection 379 (25.1)
Liver transplantation 15(1.0)
Local ablation therapy 160 (10.5)
Radiofrequency ablation 156
Percutaneous ethanol injection 1
Other local ablation 3
Transarterial therapy 448 (29.5)
Conventional TACE 364
TACE with drug-eluting beads 14
Radioembolization 62
Hepatic arterial infusion chemotherapy 8
Combination therapy” 37 (24)
Systemic therapy 103 (6.8)
Sorafenib 100
Other systemic agents 3
External beam radiation therapy 20(1.3)
Best supportive care 307 (20.2)
Miscellaneous therapies' 49 (3.2)

Values are presented as number (%) unless otherwise indicated.
TACE, transarterial chemoembolization.

‘Combination therapy was defined as a combined treatment with
local ablation therapy and transarterial therapy; ‘Miscellaneous
therapies were defined as unclassifiable treatment modalities (i.e,,
combination therapies other than transarterial therapy and local
ablation therapy).
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was performed in 6.8% of patients, and 20.2% underwent
best supportive care only.

The treatment modalities according to BCLC stage are
shown in Fig. 1. For BCLC stage 0, 60.8% of patients under-
went potentially curative treatment (treatment recommend-
ed by the BCLC guidelines), including surgical resection
(26.5%) or local ablation therapy (34.3%), but 28.9% of cas-
es were treated with transarterial treatment. For BCLC stage

A, 62.2% of patients were treated with surgical resection

Total

Surgical resection

Liver transplantation

Local ablation therapy
Transarterial therapy
Combination therapy*

Systemic therapy

External beam radiation therapy
Best supportive care

I )5 0%

" 1.0%
—— 10.5%

29.5%
m 24%

— 6.8%

" 13%

—— () 2%
Miscellaneous therapiest == 3.2%

» 0%  10%  20%  30%  40%

BCLC stage A

Surgical resection

Liver transplantation

Local ablation therapy

Transarterial therapy

Combination therapy*

Systemic therapy

External beam radiation therapy

Best supportive care == 5(0%
Miscellaneous therapiest | 0.3%

© 0%

49.1%
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—— 13.1%

— )3 4%
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0.0%
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BCLC stage C

Surgical resection

Liver transplantation

Local ablation therapy
Transarterial therapy
Combination therapy*

Systemic therapy

External beam radiation therapy
Best supportive care
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27.5%
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—— ] 3 1%

= 25%

26.9%
Miscellaneous therapiest T— 349

(®) 0% 10% 20% 30%

(49.1%) and local ablation therapy (13.1%), which are the
recommended treatments. For BCLC stage B, 39.0% of pa-
tients were treated with transarterial treatment (recommend-
ed treatment), but 37.7% were treated with surgical resec-
tion. For BCLC stage C, only 18.1% of patients underwent
systemic treatment (recommended treatment), and 27.5%
were treated with transarterial treatments the initial treat-
ment. Among BCLC stage D patients, 71.6% received best
supportive care. The overall rate of adherence to the BCLC-

BCLC stage O

Surgical resection 26.5%
Liver transplantation

Local ablation therapy
Transarterial therapy
Combination therapy*

Systemic therapy

External beam radiation therapy

Best supportive care

0.0%
——— 3/ 3,

28.9%

m— 54%
0.0%
" 12%
- 36%

Miscellaneous therapiest | 0.0%

0% 10% 20% 30% 40%

BCLC stage B

Surgical resection

Liver transplantation

Local ablation therapy
Transarterial therapy
Combination therapy*

Systemic therapy

External beam radiation therapy
Best supportive care n— 15 6%

Miscellaneous therapiest ® 1.3%

@ 0%

37.7%
" 1.3%
" 1.3%
——— 30 (%
1 0.6%
= 26%
1 0.6%

10% 20% 30% 40% 50%

BCLC stage D

Surgical resection

Liver transplantation

Local ablation therapy
Transarterial therapy
Combination therapy*

Systemic therapy

External beam radiation therapy
Best supportive care

1'11%

= 53%

" 21%
— 12.6%
0.0%

= 32%

" 21%

71.6%
Miscellaneous therapiest ® 2.1%

® 0% 20% 40% 60% 80%

Figure 1. Initial treatment modality of the study population (A) and subgroups according to the Barcelona Clinic Liver Cancer (BCLC) stage 0 (B),
stage A (C), stage B (D), stage C (E), and stage D (F). ‘Combination therapy was defined as a combined treatment with local ablation therapy and
transarterial therapy; "Miscellaneous therapies were defined as unclassifiable treatment modalities (i.e., combination therapies other than

transarterial therapy and local ablation therapy).
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Table 3. Overall survival rates (%) in the study population according to baseline characteristics and initial treatment modalities
Variable n (%) (gsg/l(l)ecc::e:rr: o?:ch 9 1 ; Ye:r A S
All patients 1,558 (100) 33.1(294-37.0) 665 560 490 330 170
Age (years; n=1,558, missing values=0)
<40 3422) NR 727 595 545 NR NR
40-49 178 (11.4) 325(21.0-440) 592 525 464 341 273
50-59 473 (30.4) 43.8(395-481) 684 613 568 442 286
60-69 440 (28.2) 412 (34.9-474) 712 620 536 371 149
>70 443 (27.8) 20.5 (17.2-24.0) 623 455 368 181 54
Sex (n=1,558, missing values=0)
Male 1,241 (79.7) 31.6 (274-35.9) 657 548 483 320 171
Female 317 (20.3) 39.5(31.8-47.2) 697 608 521 372 159
Etiology (n=1,558, missing values=0)
HBV 905 (58.1) 0(36.2-458) 682 592 543 412 260
HCV 127 (8.2) 24.0 (17.8-30.2) 672 501 368 293 205
Alcohol 61 (16.8) 21.8 (17.0-26.6) 605 475 392 154 00
Others 265 (17.0) 0(236-383) 666 567 470 268 64
Child-Turcotte-Pugh classification (n=1,499, missing values=59)
A 1,098 (73.3) 444 (414-46.8) 792 687 614 433 259
B 332 (22.1) 5.8 (4.1-74) 385 269 198 102 17
C 69 (4.6) 1.6 (1.2-19) 134 M9 74 28 00
Alpha-fetoprotein (ng/mL; n=1,459, missing values=99)
<11.45 581 (39.9) 452 (43.0-475) 830 738 667 441 227
11.45-19.99 107 (7.3) 440(329-552) 720 653 600 472 265
20.00-99.99 229 (15.7) 415(33.8-492) 768 644 540 354 209
100.00-199.99 71 (4.9) 24.0 (179-30.1) 63.0 501 411 187 00
200.00-399.99 78 (5.3) 370(223-516) 702 570 529 299 00
>400.00 393 (26.9) 6(4.3-7.0) 373 265 225 169 133
Modified UICC stage (n=1,544, missing values=14)
Stage | 249 (16.1) 52.6(50.8-544) 930 871 796 598 299
Stage |l 592 (38.3) 474 (44.5-504) 885 794 719 466 260
Stage lll 352(22.8) .8 (16.1-23.5) 616 446 363 227 83
Stage IV-A 88(12.2) 8(3.2-44) 210 111 55 30 NR
Stage IV-B 163 (10.6) 0(23-37) 155 74 37 25 NR
BCLC stage (n=1,242, missing=316)
0 176 (14.2) 52.9 (49.7-56.2) 943 883 809 648 370
A 327 (26.3) 50.3 (48.6-52.1) 950 879 814 604 300
B 158 (12.7) 33.8(25.0-427) 76,5 584 497 365 247
C 484 (39.0) 4 (54-9.5) 414 299 222 95 76
D 97 (7.8) 7(1.0-24) 178 147 94 34 00
Initial treatment modalities (n=1,518, missing values=40)
Surgical resection 379 (25.0) NR 943 893 853 717 550
63
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Table 3. Continued

Variable n (%) (9522?:?:31;5) ] 5 Ye3ar p 5
Liver transplantation 5(1.0) NR 86.7 800 720 NR NR
Local ablation therapy 160 (10.5) 48.8 (45.2-52.4) 925 893 821 568 212
Transarterial therapy 448 (29.6) 30.5(254-355) 761 581 454 257 119
Combination therapy' 4) 438(40.8-46.8) 972 832 801 396 00

Systemic therapy
External beam radiation therapy
Best supportive care

Miscellaneous therapies’

8) 8(3.0-47) 155 49 29 19 NR
6(25-6.7) 300 250 75 NR NR
307 (20.2) 4(2.0-2.8) 186 106 84 30 08
(

5(
(
(
372
03(6
20013
(
49(3.2) 13.2(6.2-20.2) 510 306 224 00 NR

0S, overall survival; Cl, confidence interval; NR, not reached; HBV, hepatitis B virus; HCV, hepatitis C virus; UICC, Union for International Cancer

Control; BCLC, Barcelona Clinic Liver Cancer.
"Patients co-infected with HBV and HCV (n

=13) were also included; ‘Combination therapy was defined as a combined treatment with local

ablation therapy and transarterial therapy; ‘Miscellaneous therapies were defined as unclassifiable treatment modalities (i.e, combination

therapies other than transarterial therapy and local ablation therapy).

100
g 75 4
2
(1]
= 504
©
=
=
=1 25 4
L2l +
0 A
0 1 2 3 4 5
Survival time (years)
Number at risk
1558 1002 821 448 112 1

Figure 2. Overall survival curves for Korean patients with hepatocellular carcinoma.

suggested treatment was 42.4%. The rates of adherence to
the BCLC treatment guidelines according to each BCLC
stage are shown in Supplementary Table 1. Adherence to the
BCLC guidelines was relatively high for BCLC stages 0/A
(61.7%) and D (71.6%). However, for BCLC stage C, the
rate of adherence to the recommended treatment (i.e., sys-

temic treatment) was only 18.1%.

3. Overall survival

Table 3 presents the median OS and annual OS rates for

the entire study population and the OS rates according to

64

baseline characteristics. The median OS was 33.1 months
(95% CI, 29.4-37.0 months), and the 1-, 3-, and 5-year OS
rates were 66.5%, 49.0%, and 17.0%, respectively (Fig. 2). All
survival curves showed significant survival differences ac-
cording to CTP class (Fig. 3A), mUICC stage (Fig. 3B),
BLCL stage after combining stages 0 and A (Fig. 3C), and
AFP levels (Fig. 3D) (all log-rank test, £<0.001). The survival
curves of BCLC stages 0 and A did not show any significant
survival differences (log-rank test, P=0.53). We also per-
formed post hoc analyses of log-rank tests for multiple com-
parisons between each survival curve and found significant

survival differences between all CTP classes, between all

http://www.livercancer.or.kr
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Figure 3. Overall survival curves for the subgroups divided by the Child-Turcotte-Pugh (CTP) classes (A), modified Union for International Cancer
Control stage (B), Barcelona Clinic Liver Cancer stage (C), and serum levels of alpha-fetoprotein (AFP) (D).

Table 4. Distribution of initial treatment modalities among patients in the treatment group (n=1,518)

Variable n (%) Median OS (95% Cl, months)  Interquartile range
BCLC stage 0/A

Local ablation therapy 99 (19.7) 51.5 (48.4-54.6) 42.0-NR

Surgical resection 201 (40.0) NR

Local ablation therapy+Surgical resection 300 (59.7) 571 (NR) 48.0-NR
BCLC stage B

Transarterial therapy 60 (39.0) 224 (9.8-35.0) 13.4-51.1
BCLC stage C

Systemic therapy 86 (18.1) 3.8(3.0-4.8) 19-73
BCLC stage D

Best supportive care 68 (71.6) 1.3(1.0-1.7) 06-2.8

0S, overall survival; Cl, confidence interval; BCLC, Barcelona Clinic Liver Cancer; NR, not reached.

HCC stages, and between all AFP levels (all pairwise log-rank
comparisons, P<0.001). When we analyzed the median sur-
vival of patients who received initial treatment as recom-
mended by the BCLC guidelines (Table 4), it was 57.1
months (IQR, 48.0 months-not reached) in BCLC stages 0/
A, 22.4 months (IQR, 13.4-51.1 months) in stage B, 3.8
months (IQR, 1.9-7.3 months) in stage C, and 1.3 months
(IQR, 0.6-2.8 months) in stage D.

DISCUSSION

The present study investigated HCC-related statistics, in-

cluding baseline characteristics, treatment modalities, and

http://www.livercancer.or.kr

survival, in Korea in 2015. We analyzed 1,558 patients with
HCC registered in the KPLCR in 2015, who are representa-
tive of the general population with HCC in Korea. We
showed that 40.5% of patients with HCC were diagnosed at a
very early or early stage (BCLC stage 0 or A) and could be
candidates for curative treatment; however, a similar propor-
tion of patients (39%) was diagnosed at an advanced stage
(BCLC stage C). Transarterial therapy (29.5%) was the most
commonly performed initial treatment, followed by surgical
resection (25.1%), best supportive care (20.2%), and local
ablation therapy (10.5%). The 1-, 3-, and 5-year OS rates
were 66.5%, 49.0%, and 17.0%, respectively. BCLC guidance

for treatment was followed in 42.4% of patients. The treat-

65



@

Volume 21 Number 1, March 2021

ment of patients with BCLC stage B and C showed relatively
low adherence to this guidance.

The trends in HCC-related statistics in Korea have
changed over time. We previously published reports on
HCC-related statistics in Korea using data from the KPLCR
between 2008 and 2011 and between 2012 and 2014.” The
HCC-related statistics using the data in the KPLCR between
2003 and 2005 are also available from a website established
by the Korean Liver Cancer Study Group (http://www.liver-
cancer.or.kr). Therefore, we were able to compare the HCC
statistics for 2003-2005, 2008-2011, and 2012-2014 with
those in 2015. We found that several characteristics, includ-
ing the etiology of HCC, underlying liver function, treatment
modalities, and rates of adherence to BCLC treatment guide-
lines, changed significantly over time. The prevalence of
HBV-related HCC gradually decreased over time, while the
prevalence of HCC caused by etiologies other than viral hep-
atitis or alcohol abuse (e.g., non-alcoholic fatty liver disease
[NAFLD]) increased over time. The rates of HBV-related
HCC for the periods 2003-2005, 2008-2011, 2012-2014, and
2015 were 72.3%, 72.0%, 59.1%, and 58.1%, respectively. In
Korea, after the introduction of HBV vaccination in 1983
and nationwide immunization in 1995, the rate of positivity
for hepatitis B surface antigen dropped from 8-10% in the
1980s to 3% in 2016."" However, the prevalence of NAFLD
is approximately 16-33% and is steadily increasing in Ko-
rea.'""* Therefore, the prevalence of HCC caused by NAFLD
is expected to increase in Korea. The rate of HCC caused by
etiologies other than viral hepatitis or alcohol abuse increased
from 5.7% in 2003-2005 to 17.0% in 2015.

The proportion of patients with preserved liver function
(CTP A) increased over time. The proportion of patients
with CTP A for 2003-2005, 2008-2011, 2012-2014, and 2015
were 64.2%, 71.0%, 72.9%, and 73.2%, respectively. This can
be explained by advances in antiviral treatment and manage-
ment of liver cirrhosis in Korea. Entecavir and tenofovir, two
of the most potent antiviral agents against HBV, were intro-
duced in 2007 and 2012, respectively.” The application of
potent antiviral agents can successfully inhibit viral replica-
tion, thereby reducing liver inflammation and fibrosis.

As the underlying liver function improved in patients with
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HCC over time, the proportion of patients receiving poten-
tially curative treatment as initial treatment also increased.
The proportions of patients with HCC receiving curative
treatment (i.e., surgical resection, liver transplantation, and
percutaneous ablative treatment) for 2003-2005, 2008-2011,
2012-2014, and 2015 were 17.1%, 28.2%, 31.5%, and 36.6%,
respectively. The rate of patients receiving systemic treatment
also increased from 0.8% in 2003-2005 to 6.8% in 2015.
Considering that approximately 40% of HCC cases are iden-
tified at an advanced stage and that novel systemic agents for
first-line treatment (e.g., lenvatinib and atezolizumab plus
bevacizumab) and second-line or later treatment (e.g., rego-
rafenib, nivolumab, ramucirumab, pembrolizumab, and
cabozantinib) have recently been introduced, "™ systemic
treatment is expected to become more widely used for pa-
tients with HCC in the near future. In contrast, although
transarterial treatment was the most commonly used treat-
ment modality in all periods, the proportion of patients with
HCC receiving transarterial treatment as the initial treatment
has been gradually decreasing over time (49.5%, 41.7%,
37.5%, and 29.5% for the periods 2003-2005, 2008-2011,
2012-2014, and 2015, respectively).

The rate of adherence to the BCLC treatment guidelines
has increased over time. The overall adherence rates for the
periods 2008-2011, 2012-2014, and 2015 were 37.7%, 38.2%,
and 42.4%, respectively. As the proportion of patients with
HCC receiving curative treatment has increased over time,
the adherence rate of patients at BCLC stage 0/A also in-
creased (37.7%, 38.2%, and 42.4% for the periods 2008-
2011, 2012-2014, and 2015, respectively). The adherence rate
of patients at BCLC stage C has also increased as the number
of HCC patients receiving systemic treatment has increased
(9.5%, 11.7%, and 18.1% for the periods 2008-2011, 2012-
2014, and 2015, respectively). However, unexpectedly, the
adherence rate of patients at BCLC stage B decreased over
time (62.8%, 55.1%, and 39.0% for the periods 2008-2011,
2012-2014, and 2015, respectively). This trend might be due
to an increase in the proportion of patients with HCC at
BCLC stage B who underwent surgical resection (10.2%,
21.1%, and 37.7% for the periods 2008-2011, 2012-2014,

and 2015, respectively). A previous meta-analysis indicated

http://www.livercancer.or.kr
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that surgical resection provides a significant survival benefit
over transarterial treatment in patients with BCLC stage B
HCC when the HCC is resectable.”’ Because HCCs at BCLC
stage B are highly heterogeneous, more stratified and indi-
vidualized treatment guidelines are warranted, considering
liver function, tumor extent, and the level of vascular inva-
sion.

In conclusion, we have shown that in 2015, approximately
40% of HCCs were diagnosed at a very early or early stage,
and 35% of patients received potentially curative treatment
as their initial treatment. The BCLC guidelines for treatment
were followed in 42.4% of patients with HCC; there was rela-
tively low adherence to these guidelines in patients with
BCLC stage B or C HCC. We believe that the results and
highlighted trends in the characteristics of HCC in Korea will
contribute to improve the management of this disease and

promote further study.
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1,558 patients registered in the KPLCR in 2015

- 38 patients who received the initial treatment
more than 120 days after diagnosis
- 2 patients laking information on treatment

modalities

A
‘ 1,518 HCC patients with treatment group ‘

. !

1,211 patients with active 307 patients with best
treatment supportive care

Supplementary Figure 1. Flow diagram of the study population. KPLCR, Korean Primary Liver Cancer Registry; HCC, hepatocellular carcinoma.
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Supplementary Table 1. Rates of adherence to the BCLC treatment
guideline in each BCLC stage and the total study population

BCLC stage Value

OorA 300/486 (61.7)
B 60/154 (39.0)
C 86/476 (18.1)
D 68/95 (71.6)
Total 514/1211 (42.4)

The values are presented as number (%).
BCLC, Barcelona Clinic Liver Cancer.
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