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The Clinical Significance of Serum Alpha-fetoprotein in Diagnosing Hepatocellular Carcinoma
in a Health Screening Population

Young Sun Ko, Joo Hwan Bae, Dong Hyun Sinn, Geum-Youn Gwak, Wonseok Kang, Yong-Han Paik, Moon Seok Choi,
Joon Hyeok Lee, Kwang Cheol Koh and Seung Woon Paik

Department of Internal Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background/Aims: Serum alpha-fetoprotein (AFP) measurement is commonly included in a health check-up program in Korea.
However, its benefits remain uncertain. We analyzed whether AFP measurement should be included in a general health check-up
program to screen for hepatocellular carcinoma (HCC).

Methods: A total of 36,552 adults aged 18 years or older—who participated in a routine health examination including AFP determi-
nation between January 2009 and December 2009 at the Health Promotion Center, Samsung Medical Center, South Korea—were
analyzed. High risk of HCC was defined as positivity for hepatitis B surface antigen, anti-hepatitis C virus antibody or having liver
cirrhosis.

Results: AFP level >10 ng/mL was observed in 27 participants (0.1%) and primary liver cancer was diagnosed in 9 patients (6 HCC
and 3 cholangiocarcinoma). Among 1,619 participants with high risk factors of HCC, AFP level >10 ng/mL was observed in 16 partic-
ipants, of which, 4 diagnoses were made. Sensitivity, specificity, positive predictive value, and negative predictive value of AFP for
HCC was 0.66, 0.99, 0.25 and 0.99, respectively, for high risk participants. Among 34,933 participants without risk factors for HCC,
11 patients (<0.1%) showed elevated AFP levels above 10 ng/mL, and no case was diagnosed with primary liver cancer during a me-
dian follow-up period of 36 months (range: 0-48 months).

Conclusions: AFP elevation was rare in participants without risk factors for HCC, and was unable to screen for HCC in this population.
We discourage routine AFP measurements for asymptomatic adults without risk factors of HCC. (Korean J Gastroenterol 2017;69:232-238)
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Table 1. Baseline Characteristics
Characteristics N=36,552
Age (years, meantSD) 51.6+£10.5
Male, n (%) 20,050 (54.9)
Body mass index (kg/m?) 23.7+3.1
HBsAg positive® 1,299 (3.6)
Anti-HCV positive 311 (0.9)
Cirrhosis 80 (0.2)
HBsAg positive® 54 (67.5)°
Anti-HCV positive 6 (7.5)
Alcohol-related 5(6.3)
Cryptogenic 11 (13.7)
Primary biliary cholangitis 1(1.3)
Autoimmune hepatitis 1(1.3)
Budd-Chiari syndrome 1(1.3)
Cardiac cirrhosis 1(1.3)
Laboratory results (mean+SD)
Aspartate aminotransferase, U/L 24.5+13.6
Alanine aminotransferase, U/L 24.6+20.1
Platelet, x1,000/mm?> 232.61£51.6
Bilirubin, g/dL 0.9+0.4
Prothrombin time, INR 1.00+0.13
Primary liver cancer, n (%) 9 (0.02)
Hepatocellular carcinoma 6 (0.02)
Cholangiocarcinoma 3(0.01)

Values are presented as meantstandard deviation or number (%).
HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus.
“Including one patient with hepatitis B virus and hepatitis C virus
co-infection; ®Percent among individual with cirrhosis.
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Table 3. Distribution of Serum Alpha-fetoprotein Level

Values

All participants (n=36,552) 1.0 (0.1-498.0)
=10 ng/mL 36,525 (99.9)
11-20 ng/mL 12 (0.03)
>20 ng/mL 15 (0.04)

High risk participants (n=1,619)° 1.0 (0.1-498.0)
<10 ng/mL 1,603 (99.0)
11-20 ng/mL 6 (0.4)
>20 ng/mL 10 (0.6)

Participants without high risk (n=34,933) 1.0 (0.1-83.0)
<10 ng/mL 34,922 (99.9)
11-20 ng/mL 6 (0.02)
>20 ng/mL 5(0.01)

Values are presented as mean (range) or number (%).
“High risk was defined for patients with hepatitis B surface antigen,
hepatitis C antibody or liver cirrhosis.

Table 2. Clinical Characteristics of Participants Who were Diagnosed with Primary Liver Cancer

Anti-HCV ) . Antiviral ALT level AFP level . . a
No Age Sex HBsAg antibody Cirrhosis therapy (U/L) (ng/mL) Diagnosis Stage
HCC 1 55 M - - - N/A 23 4 HCC I (T2NOMO)
HCC 2 51 M + - - No 60 3 HCC I (T3NOMO)
HCC 3 58 M + - + No 41 31 HCC I (TANOMO)
HCC 4 59 M + - + No 78 50 HCC IVA (T4NIMO)
HCC 5 75 M - + + No 81 52 HCC I (T3ANOMO)
HCC 6 53 M + - - No 48 57 HCC I (T3NOMO)
ccc1 72 M + - - No 18 1 CccC IVB (T2bN1M1)
CCC2 74 F - - - N/A 64 3 CccC I (T3NOMO)
CCC3 66 M + - + Yes 277 109 CcC IVA (T2N1MO)

HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; ALT, alanine aminotransferase; AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma;

CCC, cholangiocarcinoma; M, male; F, female; N/A, not applicable.

“Modified International Union Against Cancer (UICC) stage for HCC and the American Joint Committee on Cancer (AJCC) stage for CCC.
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Table 4. Clinical Characteristics of Participants with Elevated Serum Alpha-fetoprotein Levels

AFP level Anti-HCV . . ALT level Mass on a Follow-up Diagnosis
No (ng/mL) hge Sex HBsAg antibody Cirrhosis (U/L) us® cT (months) of cgancer
H1 498 52 M - + 346 - NP 12 No
H2 (CCC3) 109 66 M - + 277 + P/D - CccC
H3 (HCCB) 57 53 M - - 48 + P/D - HCC
H4 (HCC5) 52 75 M - + + 81 - P/D - HCC
H5 (HCC4) 50 59 M + - + 78 - P/D - HCC
H6 41 48 F + - - 140 - NP 36 No
H7 35 55 F + - + 51 - P/N 38 No
H8 (HCC3) 31 58 M + - + 41 + P/D - HCC
H9 24 48 M - + + 98 - NP 24 No
H10 23 45 F + - + 21 - NP FU loss
H11 16 52 M + - - 62 - NP 36 No
H12 15 57 M + - + 63 - P/N 30 No
H13 14 35 M + - - 62 - NP 38 No
H14 13 55 F - - + 62 - NP 3 No
H15 12 49 M - + - 400 - NP FU loss -
H16 11 51 M + - - 48 - NP 6 No
N1 42 52 F - - - 501 - NP 40 No
N2 35 43 M - - - 28 - NP FU loss -
N3 34 54 M - - - 12 - NP 36 No
N4 25 57 F - - - 16 - NP 48 No
N5 21 75 F - - - 18 - NP 30 No
N6 20 45 F - - - 24 - NP 34 No
N7 18 67 M - - - 24 - P/N 36 No
N8 18 46 F - - - 8 - NP 36 No
N9 14 41 M - - - 25 - P/N 3 No
N10 11 48 F - - - 21 - NP 34 No
N11 11 45 F - - - 17 - NP 36 No

AFP, alpha-fetoprotein; HBsAg, hepatitis B surface antigen; HCV, hepatitis C; ALT, alanine aminotransferase; CT, computed tomography; CCC,
cholangiocarcinoma; HCC, hepatocellular carcinoma; H, high risk group; N, low risk group; M, male; F, Female; NP, not-performed; P, performed; D,
detected tumor; N, no tumor; FU, follow-up.

2US is performed for all participants, while additional CT evaluation was performed for nine patients.
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NPV
0.99
0.99
0.99
0.99
0.99
0.99

PPV
0.14
0.26
0.25
0.40

Specificity
0.99
0.99
0.99
0.99
0.99
0.99

| 29|

.I
0.66
0.66
0.80
0.80

Sensitivity

Ll

>10 ng/mL
>20 ng/mL
High risk participants
>10 ng/mL
> 20 ng/mL
Participants without risk
>10 ng/mL

Table 5. Diagnostic Performance of Elevated Alpha-fetoprotein Levels for Hepatocellular Carcinoma
> 20 ng/mL

PPV, positive predictive value; NPV, negative predictive value.
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