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Abstract

AIM: To clarify the effect of a high des-gamma-carboxy
prothrombin (DCP) level on the invasiveness and
prognosis of small hepatocellular carcinoma.

METHODS: Among 142 consecutive patients with
known DCP levels, who underwent hepatectomy because
of hepatocellular carcinoma, 85 patients met the criteria
for small hepatocellular carcinoma, i.e. one < 5 cm
sized single tumor or no more than three < 3 cm sized
tumors.

RESULTS: The overall survival rate of the 142 patients
was 92.1% for 1 year, 69.6% for 3 years, and 56.9% for
5 years. Multivariate analysis showed that microscopic
vascular invasion (P = 0.03) and serum DCP = 400
mAU/mL (P = 0.02) were independent prognostic
factors. In the group of patients who met the criteria
for small hepatocellular carcinoma, DCP = 400 mAU/mL
was found to be an independent prognostic factor
for recurrence-free (P = 0.02) and overall survival
(P = 0.0005). In patients who did not meet the criteria,
the presence of vascular invasion was an independent
factor for recurrence-free (P = 0.02) and overall survivals
(P = 0.01). In 75% of patients with small hepatocellular
carcinoma and high DCP levels, recurrence occurred
extrahepatically.

CONCLUSION: For small hepatocellular carcinoma,
a high preoperative DCP level appears indicative for
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tumor recurrence. Because many patients with a high
preoperative DCP level develop extrahepatic recurrence,
it is necessary to screen the whole body.

© 2008 WJG. All rights reserved.
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INTRODUCTION

Des-gamma-carboxy prothrombin (DCP) is a tumor
marker specific for hepatocellular carcinomal. It is
believed that the elevation of the serum DCP level
correlates with the presence of vascular invasion or
intrahepatic metastases®¥. Furthermore, DCP has been
reported to be an independent prognostic factor for
recurrence and survival after hepatic resection™ " liver
transplantation®'¥, ablation treatment!">""], and transarterial
chemoembolization (TAE) treatment!"™®. However, the
rate of detectable serum DCP levels in patients with small
hepatocellular carcinoma is low!"?4. Although methods
have been improved™*, sensitivity is still at about 50% for
most small cell carcinoma?". Thus, almost all repotts on
the biological nature of DCP and its prognostic value are
based on analyses of patients with larger or more advanced
tumors with various degrees of hepatic functional reserve.
Reports on the relevance of preoperative DCP level as
a prognostic marker in small hepatocellular carcinoma
patients are rare.

This study thus aimed analysing the predictive value of
preoperative serum DCP level on tumor recurrence and
prognosis, particularly in hepatocellular carcinoma patients
who had undergone liver resection and who met the
ctiteria for small hepatocellular carcinomal'l, i.e. a single
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tumor with all dimensions being 5 cm or less, or no more
than three tumors with dimensions of 3 cm or less.

MATERIALS AND METHODS

From a total of 172 consecutive patients who had under-
gone a first curative hepatic resection for hepatocellular
carcinoma at the Hirosaki University Hospital from 1990
to 2004, 142 patients whose preoperative DCP level
was measured by a highly-sensitive assay were enrolled.
Patients who met the criteria of small hepatocellular
carcinoma, i.e. a single tumor with the largest dimension
being 5 cm or less, or no more than three tumors with
the largest dimension being 3 cm or less, were compared
to the others. Sixteen clinical parameters were recorded
[age, gender, Child-Pugh score, serum total bilirubin
level, serum albumin level, prothrombin activity, 15-min
retention rate of indocyanine green (ICG R15), status
of hepatitis virus infection, the number of tumors, the
largest dimension of the tumort, the degree of tumor
differentiation, the presence or absence of macroscopic
and microscopic vascular invasion, the extent of tumor
(stage), DCP, and alpha-fetoprotein (AFP)] and the
predictivity for probability of recurrence and prognosis of
survival were evaluated.

DCP was measured by the chemiluminescent
immunoassay using a sensitive anti-DCP antibody (Eisai
Co., Ltd., Tokyo, Japan), and threshold values were set
to 40, 100, 200, and 400 mAU/mL for determining the
presence or absence of a positive reaction. Moreover,
the extent of tumor was classified according to the stage
classification by the Liver Cancer Study Group of Japan.

Statistical analysis

Compatrisons between the two groups were cartied out
by the Chi-square test for categorical data and Student’s
ttest for continuous data. The continuous vatiables were
reported as the mean £ SD. A Cox proportional hazards
model was used to test the significance of 16 parameters
as predictors of recurrence-free and overall survivals.
Kaplan-Meier method and long rank test were also
adapted to compare the effect of these factors on survival.
These statistical analyses were performed using the SPSS
11.0 statistical software program. P values < 0.05 were
considered to be statistically significant.

RESULTS

In this series, 85 of 142 patients met the criteria of small
hepatocellular carcinoma, accounting for 60% of the total.
Patients’ characteristics are given in Table 1. The mean
age was 63.0 = 10.6 years; that of the patients with small
hepatocellular carcinoma was significantly higher than that
of the patients with greater tumors. No difference was
observed between males and females. Concerning Child-
Pugh score, Class B was observed more commonly in
patients who did not meet the criteria.

Other liver function tests as serum total bilirubin level,
albumin level, platelet counts, or ICG R15 were also found
to be lower in patients with small hepatocellular carcinoma.
A positive status for hepatitis virus, either hepatitis B or C

virus, was more frequent in small hepatocellular carcinoma
patients. The largest dimension of the tumor was
2.9 £ 1.2 cm in patients who met the criteria for small
hepatocellular carcinoma; it was 7.6 = 4.6 cm in patients
who did not meet the criteria, and lesions > 5 cm in size
accounted for more than 70% of the cases in the latter
group. Ninety percent of the patients who met the criteria
for small hepatocellular carcinoma had a solitary lesion,
whereas a significantly larger number of patients outside
the criteria had multiple lesions. Pathological evaluation
of tumor specimens revealed a significantly higher rate
of poortly differentiated tumor cells and a more frequent
presence of microscopic vascular invasion in patients
who did not meet the criteria for small hepatocellular
carcinoma compared to those who did. According to the
TNM-Staging by the Liver Cancer Study Group of Japan,
approximately 90% of the patients who met the criteria
were classified as being in Stage [ or II, whereas two-thirds
of the patients outside the criteria were classified as being
in Stage Il or higher. Serum AFP level were not found
to be different between the two groups, when threshold
was set to 40 ng/mlL. However, when a threshold of =
200 ng/mL was chosen, the positive rate among patients
outside the criteria was high. On the other hand, the serum
DCP showed a lower positive rate among patients who met
the criteria for small hepatocellular carcinoma compared to
those who did not independently on the threshold value.

The recurrence-free survival and the overall survival of
the whole group of patients was 60.3% for 1 year, 29.5%
for 3 years, and 13.9% for 5 years, and 92.1% for 1 year,
69.6% for 3 years, and 56.9% for 5 years, respectively.
The recurrence-free survival of the patients who met the
criteria was 66.2% for 1 year, 34.1% for 3 years, and 16.6%
for 5 years, with the overall survival of 97.5% for 1 year,
82.5% for 3 years, and 67.9% for 5 years, which compared
particularly well to the recurrence-free survival of patients
who did not meet the criteria as 49.9% for 1 year, 20.1%
for 3 years, and 7.5% for 5 years (P = 0.0195), and the
overall survival being 82.8% for 1 year, 46.8% for 3 years,
and 36.5% for 5 years (P < 0.0001).

An univariate analysis, including all patients revealed
the number of tumors, the degree of tissue differentiation,
vascular invasion, tumot stage, any of the DCP thresholds,
and AFP = 20 ng/ml, as significant prognostic factors
for recurrence. Concerning overall survival, the tumor
diameter was also a significant prognostic factor (Table
2). Consequently, a multivariate analysis indicated that
microscopic vascular invasions (P = 0.03) and DCP = 400
mAU/mL (P = 0.02) were independent prognostic factors
for survival prognosis (Table 3). There was no independent
factor reflecting the recurrence-free survival.

The univariate analysis of the 85 patients with small
hepatocellular carcinoma showed that DCP of various
cut-off values was the most significant prognostic factor
(Table 4), and a multivariate analysis showed that DCP =
400 mAU/mL was the only independent prognostic factor
for recurrence-free survival (Hazard ratio (HR): 3.32; 95%
confidence interval (CI): 1.20-9.17, P = 0.02) and overall
survival (HR: 1.20; 95% CI: 2.98-50.00, P = 0.0005) (Table 5).

On the other hand, a multivariate analysis of the 57
patients outside the criteria showed that microscopic
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Factor Conforming to the criteria (7 = 85) Outside the criteria (n= 57) P value
Age (yr) 65.0+8.4 60.1+12.7 0.007
Gender Male 62 (73%) 44 (77%) 0.57
Female 23 (27%) 13 (23%)

Child-Pugh score Class A 71 (84%) 54 (95%) 0.04
Class B 14 (16%) 3 (5%)
Class C 0 0

Total bilirubin (mg/dL) 0.90 + 0.55 0.74 +0.32 0.04
<1 42 (49%) 41 (72%) 0.008
=1 43 (51%) 16 (28%)

Albumin (g/dL) 37+05 3.8+£0.50 0.04
<35 39 (46%) 14 (25%) 0.01
>3.5 46 (54%) 43 (75%)

Prothrombin time (%) 83.0+15.2 85.9+17.6 0.30
<80 35 (41%) 25 (44%) 0.75
>80 50 (59%) 32 (56%)

Platelet count (x 10*/mm’) 11.8£63 17.5+8.6 <0.0001
<10 35 (41%) 13 (23%) 0.02
=10 50 (59%) 44 (77%)

ICG R15 (%) 19.8+9.9 14112 0.0005
<15 26 (31%) 35 (61%) 0.0003
=15 59 (69%) 22 (39%)

Hepatitis virus C positive 68 (80%) 26 (46%) <0.0001
B positive 8 (10%) 15 (26%) 0.008

Tumor number Single 77 (91%) 29 (51%) <0.0001
Multiple 8 (9%) 28 (49%)

Tumor size (cm) 29+12 7.6+4.6 <0.0001
<3 52 (61%) 5 (9%) <0.0001
3-5 33 (39%) 11 (19%)
>5 0 41 (72%)

Histology Well or moderately differentiated 68 (87%) 39 (71%) 0.02
Poorly differentiated 10 (13%) 16 (29%)

Vascular invasion Macroscopically positive 0 5(8.8%) 0.005
Microscopically positive 8 (10%) 18 (32%) 0.0008

TNM Staging by the LCSGJ' [/0/M/IV-A 25/51/8/1 2/17/25/13 <0.0001
[+1 76 (89%) 19 (33%) <0.0001
I +IV-A 9 (11%) 38 (67%)

AFP (ng/mL) 933 + 6610 31473 +192949 0.15
AFP =20 52 (61%) 35 (61%) 0.98
AFP = 100 28 (33%) 26 (46 %) 0.13
AFP = 200 16 (19%) 24 (42%) 0.003
AFP = 400 11 (13%) 23 (40 %) 0.0002

DCP (mAU/mL) 780 + 4129 8168 + 28247 0.02
DCP = 40 45 (53%) 43 (75%) 0.007
DCP = 100 26 (31%) 36 (63%) 0.0001
DCP = 200 16 (19%) 30 (53%) <0.0001
DCP = 400 11 (13%) 27 (47 %) <0.0001

'Liver Cancer Study Group of Japan.

vascular invasion was the only independent prognostic
factor for recurrence-free survival (HR: 2.97; 95% CI:
1.17-7.58, P = 0.02) and overall survival (HR: 3.92; 95%
CI: 1.38-11.24, P = 0.01) (Table 06).

By performing a Kaplan-Meier analysis of small
hepatocellular carcinoma patients, the period of recurrence-
free survival was found to be significantly shorter in the
group of patients with DCP levels = 400 mAU/mL
(P = 0.02), and more than 70% of the patients experienced
some recurrence within 1 year (Figure 1A). Tumor recurrence
after surgery occurred within the liver in 95% of patients
with DCP levels < 400 mAU/mL, but extrahepatically
in 75% of patients with DCP levels = 400 mAU/mL
(P < 0.0001). At the time of tumor recurrence, an elevation
of DCP levels was observed among all patients. Most of the
patients with tumor recurrence received TAE, local ablation
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therapy, or a second hepatectomy, but the overall survival
also significantly decreased for the group of DCP = 400
mAU/mL (P < 0.0001) (Figure 1B).

DISCUSSION

In this series, a high preoperative level of DCP was
the only prognostic indicator for recurrence and poor
prognosis in patients who underwent hepatectomy for a
small hepatocellular carcinoma. Presence of microscopic
vascular invasion, on the other hand, was the independent
predictor of poor prognosis of both recurrence-free and
overall survivals in more advanced hepatic carcinomas.
Thus, different results were obtained for the prognostic
factors, depending on disease progression.

There are reports that a high DCP level correlates
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Table 2 Univariate analysis for recurrence-free and overall survivals in 142 patients undergoing hepatectomy for hepatocellular

carcinoma

Factor Covariate (1) Reference (1) Recurrence-free survival Overall survival
HR 95% CI P HR 95% CI P

Gender Female (36) Male (106) 1.00 0.63-1.58 0.99 1.26 0.73-2.18 0.42
Child-Pugh score B (17) A (125) 0.77 0.42-1.42 04 0.87 0.42-1.84 0.72
Total bilirubin (mg/dL) =1(59) <1(83) 1.14 0.76-1.70 0.53 1.13 0.68-1.87 0.64
Albumin (g/dL) < 3.5 (53) >3.5(89) 0.93 0.62-1.40 0.74 1.13 0.69-1.86 0.62
Prothrombin time (%) < 80 (60) >80 (82) 1.34 0.89-2.01 0.16 1.31 0.79-2.16 0.30
Platelet (x 10*/mm®) <10 (48) =10 (94) 0.92 0.61-1.40 0.71 0.82 0.49-1.39 0.47
ICG R15 =15% (81) <15% (61) 0.94 0.63-1.40 0.76 0.79 0.48-1.31 0.36
Hepatitis C virus Positive (94) Negative (48) 1.24 0.80-1.93 0.33 0.87 0.52-1.48 0.62
Hepatitis B virus Positive (23) Negative (118) 0.99 0.58-1.70 0.97 1.39 0.74-2.62 0.30
Number of tumor Multiple (36) Single (106) 1.70 1.07-2.71 0.02 2.08 1.22-3.54 0.007
Size of tumor (cm) > 5 (85) <5(57) 1.37 0.86-2.17 0.18 2.00 1.08-3.70 0.03
Histology Poor’ (26) Well-mod® (107) 1.70 1.01-2.85 0.04 1.81 0.90-3.65 0.10
Vascular invasion Present (20) Absent (113) 1.96 1.19-3.23 0.008 2.36 1.32-4.20 0.004
Stage by LCSGJ® I + IV (47) [ +1I (85) 1.99 1.29-3.06 0.001 2.86 1.71-4.76 < 0.0001
AFP (ng/mL) =20 (87) <20 (55) 1.71 1.11-2.62 0.01 1.90 1.09-3.33 0.02

=100 (54) <100 (88) 1.19 0.79-1.80 0.41 1.43 0.86-2.39 0.16

=200 (40) <200 (102) 1.06 0.68-1.66 0.07 1.25 0.73-2.16 0.41

= 400 (34) <400 (108) 1.24 0.78-1.96 0.36 1.59 0.91-2.79 0.10
DCP (mAU/mL ) = 40 (88) <40 (54) 1.75 1.14-2.70 0.01 1.70 1.00-2.90 0.05

=100 (62) <100 (80) 1.86 1.23-2.80 0.003 1.82 1.10-3.00 0.02

= 200 (46) <200 (96) 1.75 1.14-2.70 0.01 3.03 1.79-5.15 <0.0001

= 400 (38) <400 (104) 1.84 1.17-2.89 0.008 2.98 1.73-5.13 <0.0001

n: Number of patients; HR: Hazard ratio; CI: Confidence interval. lPoorly differentiated; *Well or moderately differentiated hepatocellular carcinoma; 3LCSG]:

Liver Cancer Study Group of Japan.

Table 3 Multivariate analysis for recurrence-free and overall survivals in 142 patients undergoing hepatectomy for hepatocellular

carcinoma

Factor Covariate (77) Reference (1) Recurrence-free survival Overall survival
HR 95%Cl P HR 95% CI P

Number of tumor Multiple (36) Single (106) 0.93 0.39-2.23 0.87 0.82 0.29-2.35 0.71
Size of tumor (cm) >5(85) <5(57) 0.93 0.51-1.82 0.82 1.00 0.41-2.42 1.00
Histology Poor’ (26) Well-mod? (107) 1.14 0.63-2.05 0.67 0.73 0.33-1.61 0.44
Vascular invasion Present (20) Absent (113) 1.68 0.99-2.86 0.05 2.02 1.07-3.83 0.03
Stage by LCSG]3 [M+1V (47) I1+1I (85) 1.72 0.73-2.69 0.22 224 0.78-6.45 0.13
AFP (ng/mL) =20 (87) <20 (55) 1.36 0.83-2.22 0.23 1.55 0.81-2.97 0.18
DCP (mAU/mL) > 400 (38) <400 (104) 145 0.78-2.69 0.24 244 1.15-5.21 0.02

n: Number of patients; HR: Hazard ratio; CI; Confidence interval. 'Poorly differentiated; *Well or moderately differentiated hepatocellular carcinoma; *LCSGJ:

Liver Cancer Study Group of Japan.

with invasiveness and the metastasizing property of
carcinomaP®®. Shirabe ef a/¥ reported that the preoperative
DCP level, tumor diameter, and histologic differentiation
correlated with the presence or absence of microscopic
vascular invasion in a study on 218 patients who had
undetgone hepatic resection. Sakon e @M, Suchiro e al
Grazi et aP’!, Sugimoto ¢t ', and Nanashima ¢f o/ also
reported that a high preoperative DCP level correlated
with the presence of microscopic vascular invasion in
patients undergoing hepatectomy. Shimada e# 2/ reported
in a study on 40 patients who had undergone a living
donor liver transplantation DCP levels = 300 mAU/mL
to be correlated with the presence of microscopic vascular
invasion and DCP thus to be a poor prognostic factor.
However, the above reports regarding the invasive
character of carcinoma among patients with a high level
of DCP were based on the analyses of those with various

cancer stages, including more advanced tumors and those
with various degrees of liver cirrhosis. There are only a
few reports on patients who had undergone a resection for
small hepatocellular carcinoma, because vascular invasion
or intrahepatic metastases are seldom seen in this group
with earlier stage.

It has been reported that the rate of detectable levels
of DCP is higher in patients with larger tumors!"”. On the
other hand, the positive rate of DCP detectability is low for
small hepatocellular carcinomal’”?*. Okuda e a/** reported
that it was 81.3% with a tumor diameter of = 3 cm,
while it was 30.4% for < 2 cm. Sassa ¢/ a/*"! reported that
it was 44.3% for < 2 cm. An assay that employs higher
DCP diagnostic sensitivity has been introduced?,
but the diagnostic sensitivity for small hepatocellular
carcinoma still remains at about 50%?%, Thus, most
reports on biological properties of DCP positive hepatic
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Table 4 Univariate analysis for recurrence-free and overall survivals in 85 patients who met the criteria

Factor Covariate (1) Reference (17) Recurrence-free survival Overall survival
HR 95% CI P HR 95% Cl P
Gender Female (23) Male (62) 0.81 0.44-1.48 0.48 0.91 0.43-1.94 0.81
Child-Pugh score B (14) A (71) 0.83 0.43-1.61 0.58 1.06 0.46-2.43 0.89
Total bilirubin (mg/dL) >143) <1(42) 137 0.82-2.30 0.23 1.77 0.83-3.79 0.14
Albumin (mg/dL) <3.5(39) > 3.5 (46) 0.92 0.55-1.52 0.74 0.56 0.28-1.09 0.09
Prothrombin time (%) < 80 (35) >80 (50) 1.25 0.75-2.08 0.40 0.82 0.42-1.61 0.56
Platelet (x 10*/mm’) <10 (35) =10 (50) 1.05 0.63-1.76 0.84 0.98 0.50-1.92 0.95
ICGR15 =15% (59) <15% (26) 137 0.79-2.38 0.27 151 0.70-3.26 0.29
Hepatitis C virus Positive (68) Negative (17) 142 0.75-2.70 0.28 1.46 0.60-3.52 0.40
Hepatitis B virus Positive (8) Negative (76) 0.63 0.25-1.57 0.32 0.56 0.13-2.34 0.43
Number of tumor Multiple (8) Single (77) 112 0.48-2.61 0.79 1.29 0.50-3.36 0.60
Size of tumor (cm) >3 (33) <3(52) 1.08 0.64-1.81 0.78 1.27 0.63-2.56 0.50
Histology Poor” (10) Well-mod? (68) 132 0.56-3.11 053 3.03 0.89-10.29 0.08
Vascular invasion Present (8) Absent (75) 0.96 0.38-2.06 0.77 0.88 0.31-2.54 0.82
Stage by LCSG)® I +1V (9) I1+1I (76) 1.41 0.64-3.12 0.39 1.80 0.74-4.35 0.20
AFP (ng/mL) =20 (52) <20 (33) 147 0.87-2.49 0.15 1.50 0.75-3.02 0.25
=100 (28) <100 (57) 0.77 0.42-1.39 0.39 0.80 0.36-1.75 0.57
=200 (16) <200 (69) 0.53 0.25-1.13 0.10 0.50 0.18-1.42 0.20
=400 (11) <400 (74) 0.57 0.23-1.43 0.23 0.53 0.13-2.21 0.38
DCP (mAU/mL) > 40 (45) <40 (40) 173 1.03-2.92 0.04 146 0.75-2.82 027
=100 (26) <100 (59) 1.67 0.96-2.91 0.07 1.71 0.83-3.50 0.14
=200 (16) <200 (69) 1.69 0.84-3.40 0.14 5.81 2.56-13.16 <0.0001
= 400 (11) <400 (74) 241 1.12-5.18 0.02 5.71 2.38-13.70 <0.0001

n: Number of patients; HR: Hazard ratio; CI: Confidence interval. 'Poorly differentiated; *Well or moderately differentiated hepatocellular carcinoma; *LCSGJ:
Liver Cancer Study Group of Japan.

Table 5 Multivariate analysis for recurrence-free and overall survivals in 85 patients who met the criteria

Factor Covariate (17) Reference (17) Recurrence-free survival Overall survival

HR 95% CI P HR 95% CI P
Number of tumor Multiple (8) Single (77) 0.66 0.06-7.45 0.74 0.46 0.006-35.08 0.72
Histology Poor' (10) Well-mod? (68) 0.70 0.24-2.01 0.51 0.37 0.07-2.12 0.27
Vascular invasion Present (8) Absent (75) 1.04 0.44-2.46 0.93 0.96 0.31-2.99 0.95
Stage by LCSGJ® M+ 1V (9) 1+1I (76) 1.90 0.17-21.28 0.60 3.97 0.05-333.33 0.53
AFP (ng/mL) =20 (52) <20 (33) 1.28 0.71-2.29 041 1.20 0.54-2.66 0.66
DCP (mAU/mL) > 400 (11) <400 (74) 332 1.20-9.17 0.02 1.20 2.98-50.00 0.0005

n: Number of patients; HR: Hazard ratio; CI: Confidence interval. 'Poorly differentiated; *Well or moderately differentiated hepatocellular carcinoma; *LCSGJ:
Liver Cancer Study Group of Japan.

Table 6 Multivariate analysis for recurrence-free and overall survivals in 57 patients who did not meet the criteria

Factor Covariate (17) Reference (1) Recurrence-free survival Overall survival

HR 95% CI P HR 95% CI P
Gender Female (13) Male (44) 1.35 0.56-3.25 0.50 2.35 0.90-6.17 0.08
Number of tumor Multiple (28) Single (29) 0.84 0.32-2.25 0.73 0.72 0.24-2.20 0.57
Histology Poor’ (16) Well-mod® (39) 1.14 0.47-2.76 0.76 0.61 0.21-1.73 0.35
Vascular invasion Present (18) Absent (38) 297 1.17-7.58 0.02 3.92 1.38-11.24 0.01
Stage by LCSGJ® I + IV (38) [+1 (19) 1.65 0.57-4.78 0.36 1.92 0.52-7.09 0.33
AFP (ng/mL) =20 (35) <20 (22) 1.58 0.59-4.22 0.36 1.85 0.52-6.54 0.34
DCP (mAU/mL) =400 (27) <400 (30) 0.79 0.35-1.79 0.58 2.29 0.35-2.29 0.83

n: Number of patients; HR: Hazard ratio; CI: Confidence interval. 'Poorly differentiated; *Well or moderately differentiated hepatocellular carcinoma; *LCSGJ:
Liver Cancer Study Group of Japan.

carcinoma are based on more advanced diseases!”. which DCP has been incorporated is being suggested.

Many reports state high DCP levels to be of poor From an analysis of 141 patients Kawakita ez a/"!
prognostic value. It has been shown that patients with concluded DCP = 100 mAU/mL to be a prognostic
high DCP and high AFP levels show poor prognostic factor, and the authors suggested a stage classification in
factors**!" 12118 Thus, a prognostic staging system in ~ which DCP = 100 mAU/mL should be incorporated into
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Figure 1 Postoperative recurrence-free (A) and overall (B) survival of patients
with small hepatocellular carcinoma. In 85 patients who met the criteria for small
hepatocellular carcinoma, the period of recurrence-free survival was significantly
shorter in patients with DCP = 400 mAU/mL than in those with DCP < 400 mAU/mL
(P =0.02). More than 70% of recurrences occurred within a year (A). Overall
survival was also significantly shorter in patients with DCP = 400 mAU/mL (B).

the CLIP score. Nanashima ez 2/'¥ concluded that DCP =
400 mAU/mL was a poor prognostic factor and suggested
modified CLIP scoring. Moreover, Omagati ez a/l'"l
suggested the SLiDe score combined with stages and liver
damage, and Toyoda e a/'" suggested the BALAD scote
that can predict the prognosis only by measuring bilirubin,
albumin, AFP-L3, AFP, and DCP using preoperative
serum samples, according to an analysis of 2600 patients.

In this study, we used the criteria of small hepatocellular
carcinoma “a 5-cm single tumor or no more than three
3-cm tumors” as suggested by Mazzaferro et al*'l. These
criteria are internationally accepted as inclusion criteria for
liver transplantation for unresectable small hepatocellular
carcinoma, because they reflect a restriction of the tumor to
the liver,

The univariate analyses of 16 clinical parameters in all
patients indicated that the number of tumors, the tumor
diameter, the degree of histologic differentiation, vascular
invasion, the tumor staging, serum AFP level, and DCP
level to be significant prognostic factors. These results
are in accordance with previous reports#!10:1215:19.34-36],
However, limiting this to small hepatocellular carcinoma,
DCP alone is the independent prognostic factor for both
tumor recurrence and patients’ survival, while presence
of microscopic vascular invasion is a prognostic factor
in patients outside the criteria. Regarding the mechanism
of these different results, we assume the following.
“Specifically, a high DCP level constitutes a risk factor of
microscopic vascular invasion and in small hepatocellular
carcinoma, DCP shows positive before the development

of microscopic vascular invasion and becomes an
independent prognostic factor. As a tumor becomes
larger, the frequency of the detection of microscopic
vascular invasion increases and the independence of DCP
disappears, thus showing a stronger correlation with the
prognosis than does DCP.”

DCP is an abnormal prothrombin that is produced by
under-carboxylation of normal prothrombinP”. Suzuki
et al’® treported that DCP exerts a mitogenic effect on
hepatocellular carcinoma cells »zz a Met-Janus kinase
1-STAT3 signaling pathway. On the other hand, it has
been demonstrated that the antiproliferative effect of
vitamin K on hepatic carcinoma is not due to a depressed
production of DCP, but rather caused by protein
kinase AP\, Regarding the above, the mechanism of the
antiproliferative effect of DCP on hepatic carcinoma
is still unknown. Howevet, in this study, it was clarified
that a high DCP level is an important prognostic factor
for recurrence, even in a condition in which small
hepatocellular carcinoma before the histological invasion
of carcinoma such as vascular invasion becomes obvious.
This result corresponds to reports by Koike e a4*” and
Hagiwara et a* showing that patients who have a high
DCP level can expect the expression of future vascular
invasion. Moteovet, in many of our patients tumor
recurred extrahepatically early after resection. Regarding
the precise mechanism of DCP on hepatic carcinoma
development, it would be necessary to study its effect on
the initiation of vascular invasion and on proliferative
activity.
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