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Alpha fetoprotein (AFP)
AFP HCC HCC B C D

2.8 4.7 8.4 60.3 14.9 ng/mL 3a . 2 2
AFP . ROC

AUC HCC 0.77 3e . HCC
AASLD 20 ng/mL

HCC 37.5% 98.4% 3a, c . 
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HCC
HCC

HCC 2
. HCC
36.0% HCC

39.1%
3a . HCC

HCC 14.0%
HCC

29.4% 3b
HCC

AFP
. 

Des-gamma-carboxy 
prothrombin (DCP) 

DCP
HCC HCC

B C D
19.0 41.5 87.9

1,513.4 1,825.1 
mAU/mL 3b . 2 DCP 2



9

. ROC AUC HCC 0.82
3e . 40 mAU/mL 18) HCC

66.5% 96.8% 3a, c . HCC
HCC 69.9% 63.2% 3a . HCC

HCC 50.0% HCC
51.5% 3b .

HOXA1 m-HOXA1
EpiScope HCT116 gDNA

1 CORD CORD m-HOXA1
r = 1.00 4 . 1 CORD

m-HOXA1 . m-HOXA1
HCC HCC B C D 146.4 350.3 391.3

739.4 1,864.7 /mL 3c . 2 m-HOXA1
2

. ROC HCC
AUC 0.82 3e . Youden

Index 310
/mL HCC

69.1% 78.5%
3a, c . m-HOXA1 310 /mL
310 /mL

1 . m-HOXA1
HCC . HCC

HCC
72.1% HCC

66.2% 3a . HCC HCC



10 

58.0% HCC 55.9% HCC 56.8%
3b . 

3 HCC
HCC AFP DCP m-HOXA1 3

HCC
. 3

. m-HOXA1 AFP DCP
HCC 4 . 

 Association of methylated HOXA1 levels with clinical characteristics in patients with hepatocellular 
carcinoma 

Parameters 
m-HOXA1 (copies/mL) 

<310 p-Value1
(n = 83) (n = 186)

Age in years, median (IQR) 75 (70  80) 74 (68  79) 0.441 
Sex 

Female 31  44  0.021 
Male 52  142

Tumor stage2

0 14  15  <0.001 
A 37  52
B 13  31
C 18  82
D 1  6

Etiology 
Viral 45  88  0.295 
Non-viral 38  98

Chronic liver Disease 
None 5  5  0.273 
Chronic hepatitis 28  75
Liver cirrhosis 50  106

Severity of liver cirrhosis3

A 36  74  0.75 
B 14  29
C 0  3

Child-Pugh score, median (IQR) 6 (5  7) 6 (5  7) 0.66 
Vascular invasion 

Present 10  61  <0.001 
Absent 73  125

Extrahepatic spread 
Present 5  24  0.093 
Absent 78  162

Tumor size (mm), median (IQR) 20 (15  30) 35 (21  75) <0.001 

Tumor number, median (IQR) 1 (1  3) 2 (1  5) 0.125 

1When performing the tests, comparisons of two categories were performed with the chi-square test, whereas Fisher s test 
was used for comparisons of three or more categories.  
For continuous variables, the Mann-Whitney U-test was used.  
2Tumor stage was based on the Barcelona Clinic Liver Cancer (BCLC) staging system. 
3Severity of liver cirrhosis was determined using the Child-Pugh scoring system. 
IQR, interquartile range, m-HOXA1, methylated HOXA1.
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HCC . ASDAm-H1
Age, Sex, DCP, AFP, and m-HOXA1 1 .  

ASDAm-H1 index= 
ASDAm-H1 HCC HCC
B C D 0.05 0.89 0.95 1.00 1.00 3d . 
2 2 ASDAm-H1 .  
ASDAm-H1 HCC AUC 0.96

AFP 0.77 DCP 0.82 m-HOXA1 0.82
3e . Youden Index 0.62 ASDAm-H1

HCC 86.2% 93.9% HCC
76.3% 3a, c . ASDAm-H1 CLD

p = 0.016 2 3 . 0 A
ASDAm-H1 0 62.1%

A 80.9% AFP DCP 4 . HCC
HCC HCC HCC

87.5% HCC 85.0% 3a . HCC
ASDAm-H1
HBV-HCC 83.8% HCV-HCC 85.1%

3a . HCC 78.0% HCC
75.0% 3b . 
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5.
CORD 32 2

2a . 
CORD 1 CORD

. 2 3 ExoI
1 . 32 17

2b . CORD 3
1 . 1 CORD CORD

m-HOXA1 4 1 CORD
m-HOXA1 .  

m-HOXA1 HCC
HCC 69.1% 78.5% . 

HCC HCC 58.0% HCC 55.9%
HCC . m-HOXA1 AUC AFP DCP

3e . m-HOXA1 78.5% AFP 98.4%
DCP 96.8% . DNA

19) CORD SEPT9
7). m-HOXA1

CLD 106.2
/mL CLD234.0 /mL p < 0.001 2 3 CLD

67.7% 3c . m-HOXA1
HCC .  

m-HOXA1 DCP AFP HCC
. ASDAm-H1 AUC

86.2% 93.9% 3e 3a, 
c . HCC 76.3%

HCC 78.0% HCC 75.0% 3b . 
HCC HCC ASDAm-H1

.  
HCC 10, 20, 21). 

mt-HBT DNA HOXA1
TSYL5 B3GALT6 AFP 10). mt-
HBT HCC 71 84% 88 90%

HCC 71 80% 84 87% . 
ASDAm-H1 HCC 75.0%

HCC 78.0% 93.9% 3b, c mt-
HBT . 

. mt-HBT
93.2% 605/649
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154/247 62.3% 62/247 25.1%
31/247 12.6% . CLD

89.2% 3c . 
ASDAm-H1 mt-HBT . 

1 CORD 1.0 mL
. mt-HBT 5.0

6.0 mL 10). DNA 90%
22). ASDAm-H1 1

mt-HBT 3 . ASDAm-H1
. 

GALAD AFP L3 AFP-L3
AFP DCP 20, 21). Chalasani m-

HOXA1 mt-HBT AUC GALAD
10). 3 AFP DCP AFP-L3

GALAD
ASDAm-H1

. HBV-HCC
GALAD

AFP-L3
ASAP 23)

HCV-HCC GALAD
24). 

ASDAm-H1
ASAP . 

2 ASDAm-H1
HCC AUC 0.96

ASAP 0.93 p < 0.001 . 
0.63 ASAP HCC 69.5%

HCC 55.1% . 
Youden Index 0.58 HCC HCC

71.4% 57.6% . ASAP ASDAm-H1
5 . 
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. 
. . 

. 3 HCC
AUC 0.96

. HCC
CLD

ASDAm-H1

. HCC

. ASDAm-H1
Youden Index HCC

25). 

. 
m-HOXA1 HCC . HOXA1

26) m-
HOXA1 14, 15). m-HOXA1

m-HOXA1

. 
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6.
ASDAm-H1 HCC

. 
HCC .  

7.

. 

. 
.  
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