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The Korean National Liver Cancer Surveillance Program:
Experience of a Single Healthcare Center in 2011

Jae-Jun Shim', Hyun Jin Park', Jung-Wook Kim', Eun Jung Hwang', Chang Kyun Lee', Jae Young Jang',
Seong Jin Park’, Hyun Rim Choi’, and Byung-Ho Kim'
Departments of 'Internal Medicine, 2Radiology, and sOccupational and Environmental Medicine,
Kyung Hee University School of Medicine, Seoul, Korea

Background/Aims: The aim of this study was to investigate outcomes and current status of the National Liver Cancer Screening
Program in a single healthcare center.

Methods: Subjects received abdominal ultrasonography (US) and/or serum alpha-fetoprotein (AFP) testing from January 2011 to
December 2012. The clinical characteristics of the subjects, detection rate of liver cancer, and direct medical costs were
investigated.

Results: Among 621 subjects, five (0.8%) were newly detected with hepatocellular carcinoma. Four underwent curative treatment,
and all were detected by US (two surgical resections and two radiofrequency ablations). The remaining patient, whose disease was
detected by an elevated AFP level, was infiltrative type with a poor prognosis. Of 492 subjects whose medical history was revealed,
45% had hepatitis B, 5% had hepatitis C, 1% had both, and 3% had other liver cirrhosis including alcoholic cirrhosis. The remaining
46% of subjects had no risk factors for liver cancer. Direct medical costs were estimated at 8,420,000 Won for detecting a single
case of liver cancer, which was much lower than that of stomach cancer at 45,060,000 Won. If the non-high risk subjects were
excluded, the cost for a single case of liver cancer decreased to 5,560,000 Won.

Conclusions: The high-risk group should be more accurately defined by appropriate screening tests to optimize liver cancer
surveillance. The detection rate by the liver cancer surveillance program was about 1%, and most tumors could be detected at the
early stage by US. The role of AFP seemed to be small for early defection of liver cancer. (Korean J Med 2013;84:672-680)
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AR AL = RATH13]. T2 =HAK6127, 98.6%)
7 } 5 230 HARE @3 Yt obdhli(alpha-fetoprotein,
AFP) 5 7HA] HALE FAlof Wtttk YA £4A; F 59

Table 1. Liver disease codes used for selecting high-risk groups in the National Liver Cancer Surveillance Program, 2011

Diseases KCD codes®

Liver cirrhosis
K70.3, and K70.9

Chronic viral hepatitis B or C

Chronic liver diseases

K74, K74.0, K74.1, K74.2, K743, K74.4, K745, K74.6, K76.1, K76.5, K76.6, K70.1, K70.2,

B18, B18.0,B18.1, B18.2, B18.8, B18.9, and Z22.5
K73,K73.0,K73.1,K73.2,K73.8,K73.9, B19, B19.0, and B19.9

*KCD, Korean Classification of Diseases.
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(08%)°] 2 220k ZAE WL 4H0.6%)S AP 24k AR A SITE AFPZE 200 ng/mlL o9l 9 2Lt
ok worch SRelA @A A WAMISHBEL, CHZE A Autet T glo] AW A AAE vl Awshant
A, 223l 7)ol tigt HEs AHor AR 4 7S 253 HAA Tt 244, v B, 2t
sicfatm el T o Wolehs WolzAnt st F W A, 9 913, o) vl 5 1 vl YT A4S
S WOHE SUAEE WA AIE EYR WY of  Ho|T[14] BaWo| 125000mn’ vlEhol ALt eI
55 slopshlct WA Al AR B SRR BuE e A9 2
SEbE
A Al 2
By 239 WA SUY PUeshy gRe s o TR
off AlRYEIQIAL AREE ER 25uk HAF A= Logiq €9 HAE Y S NS A 7120 wet 271 A
Ultrasound System (GE healthcare, Wisconsin, USA)T} iU22 U AARE AaSFE AL ZhA|3E¢to] ofbd AR = ZolH
Ultrasound System (Philips healthcare, Massachusetts, USA) % ke 22 HAAE E3) S5y TR e
T} @3 AFP ZAH: H7]8kshig Aol E A M (electrochemi- 2009 S-2utel 7S AlRstolEetele] Ag 7|ES
luminescence immunoassay, Modular E170, Roche Diagnostics woH10]. 9 B F= CHE7EYE0] QAL o ol
Corporation, Indianapolis, USA)-S o]l tt 223 HA} oI5} 714 Mo] gl 1 9|F Lol Al AFP7} 200 ng/mL oA}l
o 4] o4k Azlo] WARE Asb|vat ARl SJzE A T /b AW GAF ARl YA A %
otk oIt BEEY T oY (AT PaelAte] o F7h F Bly] B 7)o £7] 29 3A)S Kol
whol whe} AL 7heke] S EAY Jdo] & A sEQre 2 Zekstink. AFP7] 200 ng/mL ]RkQl -9- =
S A9 AE G HAHGTA R FEESEY B 7HA S A G AARlA et i B u) ThA=
A7) FHAAADE AWSHATE AFP 51071 20 ngimil o4 9hS ARSLATE 1A Ho] BubE Aol AP 4:X]9} A}
B5e A9 283 270 wet 37 AAS ARSI el 2717k 2 om olAlol A & 7HA AW G4 7Abd]
250 HAA Fgo] TAEH SA] A I HAE A e S Holw ebsiink 11 9 Zet 7|Eof ot
AT gt Aol ool YLom AL F AP A She A9 1heA AAE At
Table 2. Direct medical costs for National Cancer Screening Programs for liver and stomach cancer
Liver cancer Stomach cancer
Cost (Won) Subjects (n) Cost (Won) Subjects (n)

Cost of screening

Consultation fee 5,370 621 5,370 9,134
Abdominal US 43,380 617 - -

Serum AFP 11,470 615 - -

Upper endoscopy - - 41,500 9,040

Upper GI series - - 40,190 94
Cost of confirmatory test - - -

Liver CT 231,764 11 -

Liver MRI 507,366 2 - -

Biopsy - - 26,780 2,530
Total cost 40,718,416 495,740,840 -
Number of cases 5 11
Cost per cancer 8,143,683 45,067,349
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ZIE HIE B4 Table 3. Baseline characteristics of subjects who participated in
i i i 2011
7Roke] oFAITh - ujm BAs] ofa ojoF AR the National Liver Cancer Surveillance Program, 20
n=0621
ZFo 2 39tk A 7171 A= YoF AX}; 7tk A
off st 5 } 133 - ‘l‘iu Axlat 7kek H Age, yr 57 (51-64)
A 7o) pelz, AR, SRS S L AN o
AR B 22 HAheE A AeE Fte] F R HES A 40-49 135 (21.7%)
AbskaiTt ZF HARY] 7ol weRe 3 29 Zotth 50-59 230 (37.0%)
60-69 185 (29.8%)
=% 0
70-79 63 (10.1%)
= 7he] W3y Wl Flo|AlE 74 (chi-square test) >80 8 (1.3%)
© 2 vtk 4 242 SPSS version 12.0 (SPSS Inc., Male gender 317 (51.0%)
Chicago, IL, USA)E ARE-3}gIch & w7t 2jolo] 904 Underlying chronic liver disease
2 p %ol 005 vk 7|02 TSt Chronic viral hepatitis B 163 (26.2%)
Chronic viral hepatitis C 19 (3.1%)
Chronic viral hepatitis B and C 2 (0.3%)
24 o} _ _ )
Liver cirrhosis 82 (13.2%)
ZI0F AZIRIS 0| 72X EM} 710t XITHS No history or evidence of liver diseases 226 (36.4%)
Undetermined 129 (20.8%)
201109 ATk ZheF A HARE W2 62178 5 Yol 317 Etiology of cirrhosis
B(51%)°] 3L, S0th7} 2308(37%) 2% 71 ERATHTable 3). Alcohol 11 (13.4%)
6217 F F 57o] ThA|EQF RS who} ¢h A A= HBV 60 (73.2%)
o] A GHEL 0.8%Th IS 37} 57 & 4 HCV 3(3.7%)
o 259 AR ADH AL 18-S AFPR AT gl HBV and HCV 2 (2:4%)
B 25w AR WL 6179 % 33GaNe] o 2 Others’ 6 (7.3%)
Ag weirh Aol 1879003 0 Mg ggm we ASDUL 2 @139
ALT, U/L 21 (16-31
1S5 9178(14.7%) | A EA = Ik 17 ¥ 827(13.3%) (o)
o1 o1 sno] mie a1k 41901 GGT 28 (18-48)
oI T Fagule] FHHE FAH= 25 o
I3at 3l =Rl % } 8(4-1%)019 PLT count (x 1,000/mm’) 234 (194-276)
= ol 71O 3t =1 A70]-O
- BHFol 2= TS Aejetal F 18104 ol Data are expressed as median (Q1-Q3) or n (%).
A= o] AUHARE AlBsFATE o704 & 478(0.6%)°] 1t HBYV, hepatitis B virus; HCV, hepatitis C virus; AST, aspartate
AELoF ke wiobr), wheba Z-ombE wbAE 7heb oA transaminase; ALT, alanine transaminase; GGT, Gamma glu-

tamyl transpeptidase; PLT, platelets.

S I3 == O o Lo . .
BAR 187 A & PS5BS 2%k * Autoimmune hepatitis (n = 1), cryptogenic liver cirrhosis (n = 5).

% AFP FALS Wk AR 6169 0.2 5] NS
AR o 3 Qo8 00l Wngnl SIGOR A Tk oIS 2 Y BYLY LASIciTable 4 olEL o
SAAGIA AFPE B WSIAT 20 ngml ol A% F Slehs BEskA ol FHAANE AskA Ssksict

s 9“’:‘(1 %) F & NEYS ke Alke. o 2w

(03%°19Ich. 3 e B zom FalolA ofu] ghymgp T BHEE =A
o] Akl BAQIL Lul] 3 W 28T} A4 A S Fhe] Adat 1 s W 71X
31X 2Tk o] Bk AW FALR AT R CT 4 3 QA globA] ol50) S Wele A Btk %
oA Hdol e MAETS AT GA APPE  3SIE(G6%) 7] FolgA B 20k A Fa) U

A A ol57) wot HglTh 141EE3%) S AEEAE B

584 ng/mLo| Tt AFP7} 200 ng/mL ©]AF Ab
T 5(0.3%)01 ot U HAR A -2 AER] ¢kok A A% o] mpotE] gl ot ymR] 1297 (21%)2 1t
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Table 4. Summary of patients with hepatocellular carcinoma (HCC) detected by the liver cancer surveillance program

Num- Gender Age  Risk AFP  Num- Loca- Size CTP BCLC Modified Treatment Outcome
ber (yr) factors (ng/mL) ber tion (cm) score stage uICC
1 Female 74 HBV,LC 130 2 S4,84 14,1.1 6 Early  T2NOMO RFA Alive, recurrence
(A4) in 12 months
2 Male 65 Alcohol, 9.7 2 S8,S7 1.1,22 5 Early = T3NOMO Surgical resection Alive, no
LC (A4) recurrence in 17
months
3 Male 49 HBV,LC 4 1 S6 2 5 Early = T2NOMO Surgical resection Alive, no recur-
(A1) rence in 15 months
4 Male 70 HCV,LC 3 1 S7 1 5 Very  TINOMO RFA Alive, no recur-
early (0) rence in 16 months
5 Male 89 HBV,LC 584 1 S4 57 7  Advanced T3NOMO Supportive care  Expired in 2
© months

CTP score, Child-Turcott-Pugh score; BCLC, Barcelona Clinic Liver Cancer stage; RFA, radiofrequency ablation.

Both HBV and HCV
Other liver cirrhosis 1%
3% |

HCV
5%

No risks for HCC
46%

Figure 1. Distribution of risk factors for hepatocellular carcino-
ma (HCC) in subjects (n =492) who participated in the National
Liver Cancer Surveillance Program.
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