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Background/Aims: The National Liver Cancer Screening Program (NLCSP) has been
implemented for the past 15 years in Korea. However, the actual clinical experience in Korea
is inconsistent with the expectations of the hepatocellular carcinoma (HCC) surveillance
program. To evaluate the actual clinical situation of HCC diagnoses, we investigated disease
severity in patients with HCC and the diagnostic environment.

Methods: From January 2011 to December 2015, all patients who were diagnosed with HCC in
a single secondary hospital in Daejeon city were retrospectively enrolled in this study. Severity
of HCC was evaluated according to the Barcelona Clinic Liver Cancer (BCLC) staging system.

Results: Over the course of 5 years, 298 participants were enrolled. The mean age of
participants was 64.0 years. Positive hepatitis B surface antigen was confirmed in 134 patients
(45.0%), 35 patients (11.7%) tested positive for anti-hepatitis C virus antibody, and 93 patients
(32.2%) had more than 40 g/day of alcohol consumption. The proportions of patients
according to BCLC stages were as follows: BCLC-0, 28 patients (9.4%); BCLC-A, 42 patients
(14.1%); BCLC-B, 26 patients (8.7%); BCLC-C, 134 patients (45.0%); and BCLC-D, 68 patients
(22.8%). The diagnostic environments were as follows: 19 patients were in the NLCSP group
(6.4%), 114 in the group with presenting signs (38.3%), 110 in the regular outpatient care
group (36.9%), and 55 patients in the incidental diagnosis group (18.5%).

Conclusions: Most patients (67.8%) had advanced stage HCC at diagnosis, and curative
treatment was not indicated due to the severity disease. Thus, the actual situation is far worse
than the theoretical expectation of HCC surveillance, suggesting that many high-risk patients
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INTRODUCTION

Hepatocellular carcinoma (HCC) is a major complication
of liver disease that can lead to death. Methods of surveil-
lance testing for HCC have been well established in many
clinical studies." Due to the low incidence of HCC, only liv-
er sonography is recommended twice a year in Europe and
the United States.” However, the combination of alpha-feto-
protein (AFP) analysis and liver sonography is recommended
twice a year as an effective method for early diagnosis of
HCC in Japan and Korea, where the incidence of HCC is
high.*’

For the past 16 years, the Ministry of Health and Welfare
of Korea has mandated that all target populations participate
in the National Liver Cancer Surveillance Program (NLCSP).
The NLCSP offers free or low-cost surveillance testing (liver
sonography and serum AFP) twice a year for high-risk pa-
tients with cirrhosis, chronic hepatitis B virus, or chronic
hepatitis C virus (HCV) that has been documented during
the previous 2 years, in the individual disease code data of
the National Medical Insurance Corporation.”” Before initia-
tion (2003) of the NLCSP, 73.4% of patients were diagnosed
with advanced stage HCC."

A recent report showed encouraging results that most pa-
tients with chronic hepatitis B could be diagnosed at an early
stage and treated radically for HCC." However, many pa-
tients with recently diagnosed HCC are still diagnosed at ad-
vanced stages in the clinical setting, despite the expectations
of HCC surveillance testing. Some patients are diagnosed af-
ter presenting with symptoms but have not undergone a reg-
ular check-up. Therefore, we aimed to investigate the clinical
reality of HCC diagnosis during the past 5 years in Korea by
reviewing medical records and examinations from a single
secondary hospital in Daejeon city that conducts HCC diag-

noses in patients who are referred from primary clinics.

METHODS
1, Participants

From January 2011 to December 2015, all patients who
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were diagnosed with HCC at Eulji University Hospital in

Daejeon were retrospectively enrolled in this study.
2. Diagnosing HCC

According to the revised HCC guidelines in 2015," the
HCC diagnostic criteria are as follows. For patients with
chronic hepatitis B, hepatitis C, and liver cirrhosis, tumor
size larger than 1 cm and arterial phase enhancement and
portal-delayed phase wash out, observed using dynamic
computed tomography (CT) or dynamic magnetic resonance
imaging (MRI), are diagnosed as HCC without performing a
liver biopsy. If the tumor size is smaller than 1 cm, a continu-
ous increase in AFP with controlled hepatitis and features of
HCC demonstrated using dynamic CT and dynamic MRI re-
sult in a diagnosis of HCC. After identifying diagnoses of
HCC, we collected patients’ demographic and life style infor-
mation, test results, stage data, and information about the

diagnostic environment.

3. Diagnostic environment

We investigated medical records and request forms for pa-
tient referral in all participants diagnosed with HCC. We
classified the diagnostic environment as follows: regular out-
patient care (ROC), NLCSP, tumor or liver-related present-
ing signs (PS), and incidental diagnosis (ID) due to other
medical conditions.” The ROC group included patients with
results from laboratory testing and liver sonography that
were performed at least once during the previous year. How-
ever, those surveillance methods do not satisfy the recom-
mendations of the NLCSP and guidelines of the Korean As-
sociation for the Study of the Liver.

For descriptive convenience, the NLCSP and ROC groups
together comprised the regular surveillance (RS) group.
Moreover, the PS and ID groups together comprised the

group of omitted cases (OC) from surveillance testing.

4. HCC severity and staging
The severity of HCC was evaluated according to the Barce-
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lona Clinic Liver Cancer (BCLC) staging system, which is di-
rectly associated with proper treatment."* Tumor biology was
evaluated on the basis of the size and number of tumors, in-
filtrative status based on images, vascular invasion, and se-
rum AFP level.

5. Etiology of liver disease

Chronic hepatitis B, chronic hepatitis C, and liver cirrhosis
with any etiology are well known as important risk factors as-
sociated with development of HCC.’ Chronic hepatitis B is
the most common etiology of liver cirrhosis and HCC in Ko-
rea and most patients with chronic hepatitis B are aware of
their disease. However, cirrhosis is often not diagnosed in
patients with alcoholic liver cirrhosis owing to their lifestyle
behaviors and lack of interest in their own health; however, it
has been reported that of all the patients with liver cirrhosis
in Korea, approximately 25-30% of the patients had alcoholic
liver cirrhosis in Korea."™'*

Many of the participants in our study did not have a de-
tailed profile of liver disease (HCV RNA titer qualitative test)
and lacked follow-up records after their diagnosis of HCC
because they were transferred to specialized hospitals imme-
diately after they were diagnosed. Therefore, definite differ-
entiation was limited by the retrospective study design and
missing data.

In this study, rather than using a diagnosis of chronic hepatitis
B, we assessed HBsAg positivity. Additionally, rather than a
diagnosis of chronic HCV, we assessed anti-HCV antibody
(Ab) positivity. Alcoholic liver disease was defined according

to alcohol intakes of greater than 20 g/day and 40 g/day."”

6. Statistical methods

Descriptive statistics were used to investigate the baseline
characteristics of patients. The descriptive data are expressed
as median and interquartile range. A ¢-test was used to com-
pare continuous variables, and a Chi-square test was used to
compare categorical variables. All analyses were performed
using IBM SPSS ver. 18.0 (IBM Corp., Armonk, NY, USA),

and we considered P<0.05 to indicate statistical significance.
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RESULTS

A total of 298 patients diagnosed with HCC were enrolled
in this study. The mean patient age at diagnosis was 64.0 years,
and male patients were predominant (76.5%, 227 patients).
At the time of diagnosis,134 patients (45.0%) had positive
results for HBsAg and 35 patients (11.7%) were positive for
anti-HCV Ab. The mean body mass index (BMI) among
participants was 23.1 kg/m’, and 93 patients (32.2%) had
daily alcohol intakes greater than 40 g. The distribution of
Child-Pugh scores, used to assess chronic liver disease, was
as follows: class A, 175 patients (58.7%); class B, 92 patients
(30.9%); and class C, 31 patients (10.4%). Laboratory data at
the time of HCC diagnosis are presented in Table 1.

Table 1. Baseline characteristics of the enrolled subjects who were
diagnosed with hepatocellular carcinoma

Variable Value (n=298)
Age (years) 64.0 (56.0-75.0)
Male 227 (76.2)

Body mass index (kg/m?) 23.1(21.1-25.7)
HBsAg (+) 134 (45.0)

Anti-HCV Ab (+) 35(11.7)
20 (

Alcohol consumption 40.3)

>20, <40 (g/day) 27 (9.1)

>40 (g/day) 93 (31.2)
Diabetes mellitus 00 (33.6)
Creatinine (mg/dL) 0.77 (0.60-0.94)
AST (IU/L) 52.5(36.0-95.3)
ALT (IU/L) 35.0 (21.0-56.3)
Total bilirubin (mg/dL) 118 (0.73-1.76)
Albumin (g/dL)

PLT count (x1,000/mm’)
PT, INR
Child-Pugh score

133.5(91.8-200.0)

(
(
5(3.0-4.0)
(
8(1

.08-1.31)

A (5-6) 175 (58.7)
B (7-9) 92 (309)
C (10-15) 31(104)

Values are presented as the n (%) or median (interquartile range).
HBsAg, hepatitis B surface antigen; anti-HCV Ab, hepatitis C antibody;
AST, aspartate aminotransferase; ALT, alanine aminotransferase; PLT,
platelets; PT, prothrombin time; INR, international normalized ratio.
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1. Tumor size

3,56 .
the size of an

Considering the doubling time of HCC,
HCC tumor is useful for estimating diagnostic delay. Single
tumors smaller than 3 cm were found in 87 patients (30.1%).
A total 95 patients (31.9%) had tumor size larger than 5 cm,
and 69 patients (18.5%) had 4 or more tumors. Based on an
abdominal CT, invasive-type HCC was found in 29 patients
(9.7%) and 57 patients (19.1%) exhibited portal vein inva-

sion (Table 2).

Table 2. Biological characteristics of the patients diagnosed with
hepatocellular carcinoma

Variable Value (n=298)
Tumor size

<3cm 134 (45.0)

>3cm, <5¢cm 69 (23.2)

>5cm 95 (31.9)
Tumor number

Single 67 (56.0)
Two-three 62 (20.8)

More than three 69(23.2)
Infiltrative type 29(9.7)
Portal vein invasion 57 (19.1)
Hepatic vein invasion 9(3.0)
Biliary invasion 12 (4.0)

AFP (ng/mL) 139 (4.6-347.0)
PIVKA-II (mAU/mL) 71.0 (24.5-1413.5)

Values are presented as the n (%) or median (interquartile range).
AFP, alpha-fetoprotein; PIVKA-II, proteins induced by vitamin K
absence or antagonist-Il.

2. BCLC stages at diagnosis

According to BCLC staging, 28 patients (9.4%) had stage 0
HCC, 42 patients (14.1%) had stage A, 26 patients (8.7%)
had stage B, 134 patients (45.0%) had stage C, and 68 pa-
tients (22.8%) had stage D (Fig. 1). Only 70 patients, ac-
counting for 23.5% of the study participants, met the re-
quirements for curative treatment (BCLC-0 or A). However,
202 patients, accounting for 67.8% of study participants,
were indicated to undergo chemotherapy or supportive treat-
ment due to advanced HCC (BCLC-C and D). The charac-
teristics of patients with HCC according to BCLC stage are

shown in Table 3.

3. Diagnostic environment

There were several diagnostic pathways in the diagnosis of
HCC. A total of 114 patients (38.3%) were diagnosed with

Severity of HCC patients (BCLC stages)

BCLC-C
45%

Figure 1. Severity of patients HCC at diagnosis, according to BCLC

stage. HCC, hepatocellular carcinoma; BCLC, Barcelona Clinic Liver
Cancer.

Table 3. Characteristics of the patients with hepatocellular carcinoma according to the BCLC stages

BCLC stage (n) HBsAg (+) Anti-HCV Ab (+) Alcohol (=40 g/day) Age (years) BMI (kg/m?)

BCLGO (28) 20 (71.4) 5(179) 4(14.3) 59.5 (54.0-65.3) 244 (214-25.6)
BCLCGA (42) 22 (52.4) 4(9.5) 12 (28.6) 61.0 (55.8-67.0) 24.9 (22.4-26.8)
BCLGB (26) 13 (50.0) 3(12.0) 6(23.1) 60.7 (54.8-69.0) 24.0 (20.4-26.7)
BCLGC (134) 57 (43.2) 13 (9.8) 40 (29.9) 69.0 (58.3-78.0) 22.7 (20.7-26.0)
BCLGD (68) 22 (32.4) 10 (14.7) 31 (45.6) 65.5 (55.0-77.8) 22.5(20.6-24.5)

Values are presented as the n (%) or median (interquartile range).

BCLC, Barcelona Clinic Liver Cancer; HBsAg, hepatitis B surface antigen; anti-HCV Ab, hepatitis C antibody; BMI, body mass index.
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tumor- or liver-related PS group. In addition, 110 patients
(36.9%) were diagnosed in a setting of ROC, 19 patients
(6.4%) were diagnosed via the NLCSP, and 55 patients
(18.5%) were diagnosed as a result of ID during treatment
for other medical conditions (ID group). Most patients were
not diagnosed through RS testing (169 patients, 56.7%). Tu-
mor- or liver-related symptoms included abdominal pain in
47 patients (tumor rupture in three patients), general weak-
ness and weight loss in 11 patients, severe dyspepsia and
nausea in two patients, gastrointestinal bleeding in 14 pa-
tients (hematemesis in nine patients), abdominal distension
owing to ascites in 32 patients, jaundice in three patients, he-
patic encephalopathy in four patients, and back pain with
bone metastasis in one patient (Table 4).

The diagnostic environment was analyzed according to se-
verity of HCC. The diagnostic environments of patients with
early-stage HCC (BCLC-0 and A) were as follows: one pa-
tient (1.4%) in the PS group (dyspepsia), 61 patients (87.1%)
in the RS group, and eight patients (11.4%) in the ID group.
The proportion of PS group increased with increasing disease
severity. The rates of diagnosis as a result of RS testing were
dramatically decreased (Fig. 2).

Daily alcohol intake over 40 g and smoking showed a sig-

nificantly high frequency in the OC group. Additionally, the

Table 4. Types of diagnostic environments of patients with
hepatocellular carcinoma

Diagnostic environment Value (n=298)

Tumor- or liver-related symptom 114 (38.3)
Abdominal pain 47 (41.2)
Abdominal distension 32(28.7)
Weight loss, general weakness 11(9.6)
Severe dyspepsia and nausea 2(1.8)
Gastrointestinal bleeding 14(12.3)
Jaundice 3(2.6)
Back pain 1(09)
Encephalopathy 4(3.5)

Routine outpatient clinic 110 (36.9)

National liver cancer surveillance program 19 (6.4)

Incidental diagnosis (evaluation of other 55 (185)

disease)

Values are presented as n (%).
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prevalence of HBsAg positivity was significantly high in the
RS group. Age, anti-HCV Ab positivity, and diabetes were
not significantly correlated with either of these two diagnos-

tic environments (OC and RS).

4, Characteristics of patients with advanced or
terminal HCC

Baseline characteristics of the 202 patients diagnosed with
advanced or terminal HCC (BCLC-C and D) are as follows:
mean age, 68 years; BMI, 22.6 kg/m’; HBsAg positive, 39.5%;
anti-HCV Ab positive, 11.5%; and daily alcohol consump-
tion over 40 g, 35.1%. Compared with the 70 patients diag-
nosed with early HCC (BCLC-0 or A), the significantly dif-
ferent baseline characteristics are as follows: the proportion
of HBsAg-positive patients (P=0.003) and patient BMIs were
significantly lower (P=0.003) in the group with advanced or
terminal HCC; in addition, these patients had older age
(P<0.001). The prevalence of excessive alcohol consumption
was also significantly higher in the group with advanced or
terminal HCC (P=0.013) than in the group with early-stage
HCC.

5. Relatively young patients with HCC

There were a number of relatively young patients who

could not be screened in the current NLCSP system: five pa-

m Incidental diagnosis
® Routine outpatient care

m National Cancer
surveillance program

B Tumor/liver-related
symptom

Figure 2. Proportion of diagnostic environment types in each BCLC
stage. BCLC, Barcelona Clinic Liver Cancer.

http://www.livercancer.or.kr
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tients were younger than 40 years (three patients with hepati-
tis B and two with alcoholic liver cirrhosis). Of 12 patients
under the age of 42 years at the time of diagnosis, three pa-
tients had alcoholic liver cirrhosis and nine had hepatitis B.
Five of the nine patients with hepatitis B consumed more
than 20 g of alcohol daily. There were no patients in this
group with BCLC-0 and only two with BCLC-A; most (n=8)
patients had advanced or terminal HCC with BCLC-C or D.
Three patients each had tumor size 18 cm, 16 cm, and 8 cm.
Only five patients had tumor sizes smaller than 3 cm.

Based on the tumor sizes of the two 41-year-old patients
(1.3 cm and 3.4 cm) and the five 42-year old patients (2 cm,
22cm, 4.1 cm, 8 cm, and 12 cm), four patients (3.4 cm, 4.2 cm,
8 cm, 12 cm) could have developed HCC prior to the age of

40 years, considering the tumor doubling time."”

DISCUSSION

In Korea, the NLCSP has been implemented for the past
15 years in patients who are at high risk of developing HCC."
Based on the reports of several clinical studies, the surveil-
lance program was expected to increase diagnosis of HCC in
the early stages, to allow for curative treatment.""*"* Recently,
there have been encouraging reports that most patients with
chronic hepatitis B were diagnosed in the early stage of HCC
through a combination of semiannual liver ultrasonography
and serum AFP testing."' However, in clinical practice, many
patients are still diagnosed with advanced HCC, and related
systematic evaluations and research into why this is the case
have rarely been conducted.

Before the NLCSP, only one study from the National Can-
cer Center, which is a tertiary hospital located in the Seoul
area, reported that 24.8% of patients are diagnosed with
HCC as a result of surveillance and 73.4% had advanced-
stage HCC." However, there are no recent domestic research
reports on the current diagnostic environment and severity
of HCC, now that the NLCSP has been in place for 15 years.

The NLCSP has increased rates of compliance with sur-
veillance testing, from 38.5% in 2009 to 57.6% in 2017, al-
though this remains at about half the target rate.” The NLC-

SP is intended for implementation among high-risk patients

http://www.livercancer.or.kr

(those with chronic hepatitis B, chronic hepatitis C, and liver
cirrhosis) who are aged 40 years or older, with disease infor-
mation that has been documented during the previous 2 years,
based on the National Health care Insurance Corporation
data.** High-risk patients who have not received recent
medical services or have delayed formal disease diagnosis are
omitted from the NLCSP list.”' Screening to identify the tar-
get high-risk population is limited to patients with alanine
aminotransferase (ALT) levels over 46 IU/mL, so patients
with normal ALT levels are not included in subsequent
screening.”

In recent years, there has been increasing division between
those hospitals in which patients with HCC are diagnosed
and hospitals in which these patients are treated, and some
data are missing as a result of patient referral. However, most
patients with HCC are ultimately diagnosed at local second-
ary and tertiary hospitals in which three-phase abdominal
CT, contrast-enhanced MRI, and liver biopsy are available.
At Eulji University Hospital, one of the medical institutions
that performs the final diagnoses of patients with HCC in
Daejeon Metropolitan City and Chungcheongnam-do, all
patients diagnosed with HCC from 2011 to 2015 were en-
rolled in this study. By minimizing selection bias, this study
was designed to increase the reliability of assessment of the
clinical reality of HCC diagnosis, with or without surveil-
lance.

In this study, 23.5% of the patients with HCC diagnosed
in Daejeon and Chungchungnam-do had early-stage HCC
(BCLC-0 and A), and these patients can be expected to have
received curative treatment. Most patients (202, 67.8%) were
diagnosed with advanced or terminal HCC (BCLC-C and D).
This finding shows a large discrepancy with respect to the ex-
pectation.’

In particular, in terms of the type of diagnostic environ-
ment, surveillance tests are still not applied consistently
among high-risk patients. A total 38.3% of patients (114 pa-
tients) were diagnosed as a result of tumor- or liver-related
presenting signs (PS group) and not via surveillance. Addi-
tionally, 18.5% of patients (55 patients) were incidentally di-
agnosed (ID group). This means that many high-risk patients

for HCC had been in a blind spot of surveillance and medical
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care.

A previous study discussed the possibility that national
cancer surveillance data are affected not only by overdiagno-
sis but also by omission because participants involved in the
NLCSP are selected only on the basis of medical records
from the previous 2 years in the National Health Insurance.”
These omitted patients are estimated to be a high proportion,
based on frequent clinical experiences with patients who had
HCC but did not actually receive medical care and were of-
ten unaware of their liver disease.

Even in the RS group (ROC and NLCSP), only 47.3% of
patients had early-stage HCC, which is less than half, show-
ing a discrepancy from the higher expected rate. This dis-
crepancy from the expectation probably resulted from our
restricting the ROC group to those patients with data from
only one surveillance test, rather than the recommended two
tests annually, documented in the year prior to diagnosis.
The current system of surveillance twice a year was incorpo-
rated into the NLCSP in 2016. Before then, liver sonography
and serum AFP testing once a year was implemented.” Thus,
these changes could also affect the poor results of surveil-
lance. In other aspects, the low compliance rate of 41-47% in
the NLCSP can considerably explain the discrepancy, at least
in the RS group.”

The low compliance rate of the NLCSP has limited statisti-
cal value because it is a result of poor access for individuals in
the lower 50% with respect to socioeconomic level and
health benefits. Compliance by the NLCSP group alone can-
not explain all the patients missed in surveillance. First, there
were a considerable number of patients who had never un-
dergone surveillance, such as in the OC group. Second, even
RS group including both of the NLCSP group and the ROC
group accounted for only a small proportion (33.3%). Only
massive absence of high-risk patients from surveillance can
fully explain the approximately 40% rate of patients with
HCC in the PS group, the low proportion (about one-third
of all participants) in the ROC and NLCSP groups, and the
relatively high proportion of patients with HCC in the ID
group.

Alcohol consumption was significantly higher in patients

with advanced or terminal HCC than in those with early-
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stage HCC. This may be due to biological effects on tumor
cells and the deterioration of liver function as a result of alco-
hol consumption. However, alcohol consumption was sig-
nificantly higher in the OS group than in the RS group, sug-
gesting the impact of patients’ neglect of their health and
failure to undergo regular medical follow-up.

As the severity of HCC increased, the HBsAg-positive rate
decreased in this study. This assumes that patients with
chronic hepatitis B understood their disease relatively well
and participated in surveillance. The early diagnosis of infil-
trative-type HCC tends to be difficult with current ultraso-
nography, so the proportion of patients with infiltrative-type
HCC was higher in groups with advanced or terminal dis-
ease.” ™

The strength of this study lies in that it reflects real infor-
mation about the clinical diagnostic environment and char-
acteristics of patients with HCC upon diagnosis after the past
10 years of the NLCSP. Our study findings suggest that there
is a blind spot in the health care system related to HCC.
However, the number of participants was relatively small,
and only single center data were analyzed. In particular, the
retrospective study design restricted the investigation of de-
tailed surveillance data and the individual problems of pa-
tients omitted from surveillance. A multicenter prospective
study should be conducted to identify the socioeconomic sit-
uation and medical characteristics of patients who are missed
by the current surveillance system.

Efficient surveillance testing has been established in the di-
agnosis of HCC in Korea, but a discrepancy remains between
the clinical reality and the expected result of surveillance.
This suggests that even if a nationwide liver cancer surveil-
lance program is implemented, major deficits would exist in
the process of identifying high-risk patients and delivering
medical resources. Therefore, further consideration must be
given as to how to identify missed patients and implement
the surveillance program for all high-risk patients, to yield

the greatest benefit.
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