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Abstract

AIM: The survival time of patients with hepatocellular
carcinoma (HCC) after resection is hard to predict. Both
residual liver function and tumor extension factors
should be considered. A new scoring system has
recently been proposed by the Cancer of the Liver
Italian Program (CLIP). CLIP score was confirmed to
be one of the best ways to stage patients with HCC.
To our knowledge, however, the literature concerning
the correlation between CLIP score and prognosis for
patients with HCC after resection was not published.
The aim of this study is to evaluate the recurrence
and prognostic value of CLIP score for the patients
with HCC after resection.

METHODS: A retrospective survey was carried out in
174 patients undergoing resection of HCC from January
1986 to June 1998. Six patients who died in the
hospital after operation and 11 patients with the
recurrence of the disease were excluded at 1 month
after hepatectomy. By the end of June 2001, 4 patients
were lost and 153 patients with curative resection have
been followed up for at least three years. Among 153
patients, 115 developed intrahepatic recurrence and
10 developed extrahepatic recurrence, whereas the
other 28 remained free of recurrence. Recurrences were
classified into early (</=3 year) and late (>3 year)
recurrence. The CLIP score included the parameters
involved in the Child-Pugh stage (0-2), plus macroscopic
tumor morphology (0-2), AFP levels (0-1), and the
presence or absence of portal thrombosis (0-1). By
contrast, portal vein thrombosis was defined as the
presence of tumor emboli within vascular channel
analyzed by microscopic examination in this study. Risk
factors for recurrence and prognostic factors for survival
in each group were analyzed by the chi-square test,
the Kaplan-Meier estimation and the COX proportional
hazards model respectively.

RESULTS: The 1-,3-,5-,7-,and10-year disease-free survival
rates after curative resection of HCC were 57.2%,28.3%,
23.5%,18.8% and 17.8%,respectively. Median survival
time was 28,16,10,4, and 5mo for CLIP score 0,1,2,3, and
4 to 5, respectively. Early and late recurrence developed in
109 patients and 16 patients respectively. By the chi-square
test, tumor size, microsatellite, venous invasion, tumor type
(uninodular, multinodular, massive), tumor extension
(</= or >50% of liver parenchyma replaced by tumor),

TNM stage, CLIP score, and resection margin were the risk
factors for early recurrence, whereas CLIP score and Child-
Pugh stage were significant risk factors for late recurrence.
In univariate survival analysis, Child-Pugh stages, resection
margin, tumor size, microsatellite, venous invasion, tumor
type, tumor extension, TNM stages, and CLIP score were
associated with prognosis. The multivariate analysis by COX
proportional hazards model showed that the independent
predictive factors of survival were resection margins and
TNM stages.

CONCLUSION: CLIP score has displayed a unique superiority
in predicting the tumor early and late recurrence and
prognosis in the patients with HCC after resection.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is one of the major causes of death in
the world[1-4]. In China, HCC ranked second of cancer mortality since
1990s[5]. Within the past decade, as a result of advances in the diagnosis
and disease management of HCC, significant improvement of overall
and disease-free survival rates after resection of HCC have been
achieved[6-9]. However, even when curative resection is performed, a
considerable number of patients develop intrahepatic and/or
extrahepatic recurrence postoperatively[10-16]. The recurrence and
prognostic assessment of patients with HCC after resection is an
important clinical issue[13,14,17-21].
       After Okuda made a suggestion of clinical stage system[22], UICC
introduced the tumor node metastasis (TNM) stage that was widely
used in China for predicting the prognosis of HCC[17,18,23]. TNM stage
took into account of the tumor extension alone and it did not deal with
liver function. HCC mainly arose in patients already affected with
chronic hepatitis or cirrhosis[12,24]. The prevalence of hepatitis B surface
antigen (HbsAg) and antibody to HCV in HCC patients were reported
to be 63.2% and 11.2% respectively in China[25], and coexisting cirrhosis
occurred in 88.8% (888/1000 patients) for patients with small HCC[14].
The liver damage in patients with HCC after resection is also a risk
factor for recurrence and prognosis[26-32]. Hence, a new stage accounting
for both liver function and tumor extension is necessary to predict
HCC prognosis.
       In 1998, by a retrospective evaluation of 435 Italian patients, the
Cancer of the Liver Italian Program (CLIP) had proposed a new
prognostic system that included four parameters involved in the Child-
Pugh stag, plus macroscopic tumor morphology, alpha-fetoprotein
(AFP) levels, and the presence or absent portal thrombosis and
confirmed that the CLIP score, compared with the Okuda staging
system, gave more accurate prognostic information, was statistically
more efficient, and had a greater survival predictive power[33,34].
After that, Farinati et al[35] pointed that the CLIP score was able to
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predict survival better than TNM staging system, especially in the
subgroup of patients undergoing chemoembolization. However, the
number of patients with HCC after resection in these two studies was
small and limited. Correlation between CLIP score and prognosis of
patients with HCC after resection was not reported. The aim of this
study is to validate the prognostic value of CLIP score in the patients
with HCC by means of disease-free survival rate and time to recurrence
for patients enrolled between 1986 and 1998 in our department.

MATERIALS AND METHODS
Patients
From January 1986 to June 1998, 174 patients underwent resection
of HCC at our department. The mean age was 49.8 (range, 9-75) years
old and the ratio of male to female was 156 to 18. Six patients who
died in the hospital after operation and 11 patients were excluded
because of the disease detected in the remnant liver by a routine
ultrasound or CT scan or arteriography performed at 1 month after
hepatectomy, which was considered residual disease. By the end of
June 2001, 4 patients were lost and 153 patients with curative resection
have been followed up for at least three years. Among 153 patients,
115 developed intrahepatic recurrence and 10 developed extrahepatic
recurrence, whereas the other 28 remained recurrence free after a mean
follow up period of 60 months. Figure 1 showed the patients
distribution of the time to recurrences or death after operation. There
were two peaks at 6 months and 15 months among those with early
recurrence. Our data indicated that 3-year’ survival after hepatectomy
was a distinctive point of early from late recurrence when compared
with other time intervals such as 1 and 2 years.

Figure 1  The recurrent time distribution of patients with HCC after com-
plete resection

Methods
The CLIP score system included Child-Pugh stage[36], tumor
morphology and extension, AFP levels, and the presence or absence
of portal thrombosis (Table1).

Table 1  CLIP score system

 Scores
Variable

    0       1           2

Child-Pugh stage     A       B           C

Tumor morphology      Uninodular and       Multinodular and          Massive or

         extension 50%        extension 50%        extension >50%

AFP(ng/Dl)  <400 400

Portal vein thrombosis    No    Yes

The scores was calculated by addition of each individual value of the
four items[34]. What was the difference from the CLIP data, that portal
vein thrombosis was defined as the presence of tumor emboli within
vascular channel analyzed by microscopic examination in this study.

       Disease-free survival rate was defined as the time relapsed from
the date of image diagnosis and either the date of death or the date of
the latest follow-up visit, with final evaluation at June 30, 2000.
Recurrences were classified into early (</=3 year) and late recurrence
(>3 year) after the date of hepatectomy. Patients with early or late
recurrences were compared respectively with patients who did
not develop any recurrent disease during the follow-up periods to
identify risk factors.

Statistical Analysis
Comparisons between groups were performed by the chi-square test
(Pearson’s methods or Fisher’s exact test). Univariate survival curves
were evaluated using the Kaplain-Meier method and compared by
using the Long-rang test. The COX proportional hazards model was
used to determine the significance of each significant univariate variable
in multivariate analysis of prognostic factors. All analyses were
performed using SPSS 8.0 for windows software. All P values of less
than 0.05 in two-tailed were considered statistically significant.

RESULTS
The 1-, 3-, 5-, 7-, and 10-year cumulative disease-free survival rates
were 57.2%, 28.3%, 23.5%, 18.8% and 17.8% respectively after
hepatectomy. Among the 125 patients with recurrence, 109 had early
recurrences and 16 had late recurrences. 28 patients were recurrence
free within follow-up period.

Risk factors for early and late recurrence
The characteristics of the host-and treatment-related factors were
showed in Table 2. Among of six host-related factors, age, gander,
hepatitis B surface antigen status, tumor family history and cirrhosis
were associated with neither early nor late recurrence.

Table 2  Characteristics of host-and treatment-related factors in patients
with HCC after resection

Characteristics      Early recurrence     Late recurrence No recurrence
 (n=109)      (n=16)       (n=28)

Age 50.7±9.8    49.2±8.5    48.3±10.2
Gander(M/F)   100/9       13/3                   24/4
HbsAg
positive      78                        12                       18
negative      31                         4                        10
Tumor family history
Yes      16                         5                         4
No      91                        11                       24
Unknown        2                         0                         0
Cirrhosis
Yes      82                        12                       18
No      27                          4                       10
Child-Pugh
A      91                        10                       26
B      31                         6                         2
C        1                         0                         0
Preoperative TAE
Yes      18                         0                         4
No      97                        16                       24
splenectomy
Yes      11                         1                         4
No      98                        15                       24
Resection margin (cm)
<1      67                         4                         4

1      42                        12                       24
Postoperative chemotherapy
Yes      58                         9                       13
No      51                         7                       15
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Child-Pugh stage had not correlation with early recurrence, whereas it
had significant correlation with late recurrence [Child stage B:
37.5% (6/16) in late recurrence versus 7.1% (2/28) in no-recurrence,
P=0.019]. The four treatment-related factors, preoperative
transcatheter arterial embolization (TAE), postoperative
chemotherapy, with or without splenectomy, were associated with
neither early nor late recurrence. The proportion of resection margin
less than one centimeter in early recurrence was significant higher
than that in no-recurrence (P=0.000), but had not correlated with
late recurrence. Eight tumor-related factors except serum AFP levels
were associated with early recurrence, namely tumor size >5cm
(P=0.001), presence of microsatellite (P=0.000), venous invasion
(P=0.001), tumor type (P=0.024), tumor extension (P=0.013),
advanced TNM stages (P=0.000), and CLIP scores (P=0.005). In
contrast, only CLIP score has significant correlation with late
recurrence [CLIP score 0-1: 92.9% (26/28) in no-recurrence versus
56.2% (9/16) in late recurrence, P=0.006] (Table 3).

Table 3  Characteristics of tumor-related factors in patients with HCC after resection

Characteristics      Early recurrence     Late recurrence No recurrence
(n=109)     (n=16)       (n=28)

Serum AFP (ug·L-1)

<400     66          8          14

400     43          8          14

Tumor size/cm

5     43*          7          21

>5     66          9            7

Microsatellite

Absent     69        14          28

present     40          2            0

Venous invasion

Absent     78        15          28

present     31           1            0

Tumor type

Uninodular     78        14          27

Multinodular     17           2            1

Massive     14           0            0

Tumor extension

50%     90        15          28

>50%     19           1            0

UICC TNM stage

I       1           1            9

II     36        11          18

III     51        12            1

IV     21           2            0

CLIP scores

0     21           6          11

1     38           3          15

2     25           6            1

3       4           0            1

4-5     11           1            0

Survival curve analysis
Univariate survival curve analysis showed that Child stage
(P=0.0358), resection margin (P=0.0000), tumor size (P=0.0000),
presence of microsatellite (P=0.0000), venous invasion (P=0.0000),
tumor type (P=0.0000), tumor extension (P=0.0000), TNM stage
(P=0.0000), and CLIP score (P=0.0000) were associated with
prognosis. The multivariate analysis by COX proportional
hazards model revealed that the independent prognostic factors
for survival were resection margin (P=0.0000) and TNM stage
(P=0.0035). Figure 2 and 3 demonstrated cumulative disease free

survival curves of TNM stage and CLIP score respectively. Table
3 showed 1-, 3-, and 5-year disease free survival rates and median
survival time of TNM stage and CLIP score.

Figure 2  TNM stages and disease-free survival rate in patients with HCC after
resection

Figure 3  CLIP stages and disease-free survival rate in patients with HCC after
resection

Table 4  Patients survival by TNM stages and CLIP scores in HCC

        Survival rate/% Median survival
 n       /Months     95%CI

    1-     3- 5-year

CLIP

  0 38   71.0   44.7   39.1              28 17-39

  1 56   73.2   32.1   26.7              16 11-21

  2 32   43.8   21.9   12.5              10  4-16

  3 15   33.3     6.7     6.7               4  0-8

4-5 12     8.3     8.0     0                  5  2-8

UICC

  1 11 100   90.9   90.9            122           95-182

  2 65   75.4   44.6   35.1              30            18-42

  3 55   38.2     7.3     3.6              7              3-11

  4 22   31.8     4.5     0                 5              0-10

DISCUSSION
Recurrences of HCC in the remnant after surgical resection could
originate from either intrahepatic metastasis from the primary tumor
or multicentric occurrence[19,32,37,38]. Some authors have been found
that recurrence was mainly associated with adverse tumor factors
such as tumor size, vascular invasion, and microsatellite[10-14,17,18]. Others
demonstrated a liver function status[26-32,38]. Poon et al showed that
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tumor factors were linked to early recurrence, whereas the nontumorous
liver status was linked to late recurrence[19]. Thus, a good stage system
should include both tumor-related factors and host-related factor. In
1998, a retrospective analysis of 435 cases of HCC diagnosed at 16
Italian institutions was performed by CLIP[33]. Four independent
predictive factors of survival were Child-Pugh stage, tumor morphology,
AFP, and portal vein thrombosis by multivariate analysis. Adding each
individual value for the four items, the CLIP score was produced. The
median survival time for CLIP score 0, 1, 2, 3, 4, and 5 to 6 were 42.5,
32.0, 16.5, 4.5, 2.5, and 1.0 months respectively. Compared with Okuda
stage (32.5 months), (12.0 months), and (1.5 months), the CLIP
score has a higher number of categories and a greater discriminating
ability, and gives more precise information[33,34]. After that, 154 patients
with histologically ascertained HCC and cirrhosis were recruited by
Farinati et al[35] and found that the median survival rate in patients with
CLIP stages 0, 1, 2, 3, 4, and 5 to 6 were 31, 27, 13, 8, 2, and 2 months
respectively. The TNM staging was much less effective in distinguishing
patients with respect to median survival (TNM stage , 34 months;
stage , 25 months; stage , 20 months; and stage , 14 months) and
TNM was not significantly correlated with survival rate in patients
undergoing a single treatment (TACE). In conclusion, Farinati et al
confirmed that the CLIP score was currently the best way to stage
patients with HCC, it could accurately identify patients with different
prognosis, particularly in the early phases(CLIP0-3)of HCC[35].
However, in those data, the major treatment of the HCC were not
surgical resection, 12 of 435 patients in the CLIP group[33] and 17 of 154
patients in Farinati group[35] were surgical treatment. The CLIP score
was based on prognostic parameters of unresectable patients. This
study introduced the CLIP score into the patients with HCC after
resection and studied its prognostic value. The results suggested that
CLIP score were significantly associated with early and late recurrence,
but TNM stage was only associated with early recurrence. It meant
that the risk of early recurrence was dependent on the primary tumor
factors, but the late recurrence was dependent on the underlying liver
status. The CLIP score has a unique superiority for predicting recurrence,
because of that accounting for both liver function and tumor extension.
The survival analysis showed that the CLIP score was associated with
prognosis in the univariate survival and did not associated with that in
the multivariate survival. Otherwise, the TNM stage was associated
with prognosis in the both univariated and multivariated survival analysis.
We had reported before[18] that the TNM stage was inefficient for
multicentric origin and Long-term survival patients because the TNM
stage depended only on tumor characteristics, but not on patient
factors[32]. In addition, CLIP score also solved out a problem of TNM
stage, that is HCC with two nodes located in both lobes of the liver may
be a multicentric origin and the patient after complete resection will
have a good prognosis, which was identified stage  in TNM stage.
Recently, Ueno et al[39] investigated the value of CLIP score in 662
Japanese patients with HCC at 4 Japanese institutions from 1990 and
1998. Compared with the Okuda and AJCC staging systems, the CLIP
score revealed a class of patients with an impressively more favorable
prognosis and another class with a relatively shorter life expectancy.
Moreover, the likelihood ratio test showed that the CLIP score had
additional homogeneity of survival within each score above that of the
Okuda stage or the AJCC stage. This was true for 3 subgroups of
patients who received surgery, TAE, and percutaneous ethanol injections.
       The patients with portal vein tumor thrombosis (PVTT), which
was one of the most important predictive factor identified with the
multivariated analysis[10-12,14,17,18,40-42] showed higher recurrence rate
and a poor prognosis, as has been found previously. However, unlike
the resectable cases, the PVTT had been a relatively rare condition
prevalently in unresectable patients[43]. With the development of
image technology, the CT and Doppler ultrasound characteristics of

benign and malignant PVTT have been described[43,44]. But the PVTT
detected by image examination were either located in the main and/or
the first portal branch or large thrombosis[43,44]. For the resectable
HCC, macroscopic tumor thrombus rate was 4.9%[14]. Cong et al[45]

reported the rate of microscopic vascular embolus was 28% in 93
hepatectomies of <3cm small HCC. In the 336 patients with HCC
reported by Sithinamsuwan et al[40], the PVTT was 50%. Liver Cancer
Study Group of Japan[11] reported that image TVPP positive rate was
23%, whereas microscopic PVTT rate was 72.8%. Thus, whether the
portal thrombosis was benign or malignant, and PVTT was defined
by image or pathology, those all would affect patient’s prognosis, and
result in the difference of scores of CLIP stage. Under similar
circumstances, it will effect predictive capacity of CLIP score.
      AFP level is the most effective marker for HCC diagnosis and
recurrent surveillance[11,46-48]. The prognostic significance of AFP level
is still a controversial issue[11,12,14,17,18,33,40,46,48]. The large series data
(Liver Cancer Study Group of Japan in 1995, 9099 patients[11], Zhang
in 2000, 1725 patients[17]) showed that AFP level was associated with
prognosis, and the higher AFP was, the poorer patient’s prognosis
was. To our knowledge, no study has been reported that AFP level has
correlated with prognosis in multivariate analysis in China[17,18,49,50],
and the literature also did not show any relationship between AFP
level and prognosis. Rabe et al[12] reported that while AFP positivity
itself was not associated with lower survival, AFP-level greater than
100ug·L-1 was associated with a median survival of 3 months, and lower
AFP-level was associated with a survival of 12.5 months (P<0.01).
Hanazaki et al[51] reported that AFP > or= 1000ug·L-1 and the presence
of vascular invasion were independent unfavorable prognostic factors
affecting overall survival and that AFP > or = 1000ug·L-1 was an
independently significant factor of poor disease-free survival. Thus,
the both all were inefficient and need to be considered that the critical
value of AFP was more than 400ug·L-1 and the prognostic weight of
preoperative variable AFP level was defined zero or one score in
CLIP, which was the same as present or absent portal vein thrombosis.
      Tumor morphology, including the microsatellite, tumor size, uni-
or multinodular and tumor extension, can be regarded as indices of
tumor burden and was defined as prognostic factors previously for
patients with HCC[9,18,33-35,41,49]. Recently, the literature regarding the
correlation of remnant liver function status and prognosis after operation,
increased gradually. 246 patients with curative resection of HCC were
observed. Intrahepatic recurrences were classified into early (</= 1
year) and late (> 1 year) recurrences. By multivariate analysis,
preoperative tumor rupture and venous invasion were independent risk
factors for early recurrence, whereas cirrhosis was the only significant
risk factor for late recurrence. By comparing histological features of
resected recurrent and primary tumors, 8 of 9 resected early recurrent
tumors (89%) were classified as intrahepatic metastases, whereas all 6
resected late recurrent tumors (100%) were multicentric occurrences[19].
For resectable cases of HCC, the most patients have a good liver function
in preoperation, whereas the late recurrence or death only associated
with Child stage in this study, which suggest that liver function damage
is the one of reasons which result in late death(no-tumor factors) beside
early operative mortality or easy to recurrence. Ariizumi et al[52] showed
that multicentric HCC tended to grow in more damaged segments of
the liver. Thus, influence of tumor-related factors to patients who
survived more than three years with no recurrence decreased gradually,
meanwhile the influence of host-related factors, including liver
functional status and multicentric in origin increased gradually[18,32].
Consequently, a question occurs: why HCC only found some patients
but not all The answer only is that the liver background with or without
HCC is different from each other. In other word, some livers have a
predisposition to cancer. Donato et al[53] have studied risk factors and
clinical significance of high liver cell proliferative activity in 208 well-
compensated cirrhotic patients with immunostaining for proliferating
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cell nuclear antigen (PCNA). The overall PCNA labeling index (LI)
ranged from 0.1% to 12.5% (mean, 2.1%), being significantly higher in
the 50 patients who developed HCC during 88+/-42 months of follow-
up than in the 158 patients who remained cancer-free (3.6%+/-2.4% vs
1.6%+/-1.5%; P<0.0001). In conclusion, development of HCC in patients
with compensated cirrhosis seems to be reliably predicted by liver cell
proliferation status. Sangiovanni et al[54] assessed whether hepatocyte
proliferation is an independent risk factor for HCC when considered
together with clinical and demographic characteristics. Total 97 consecutive
patients with a histological diagnosis of cirrhosis and preserved liver
tissue function were retrospectively evaluated, Hepatocyte proliferation
was evaluated by flow-cytometric analysis in liver samples collected at
the time of histological diagnosis of cirrhosis. The results showed that S-
phase fraction of 1.8% or higher significantly correlated with the
development of HCC. To study the liver status of patients with HCC
have important role in clarification of histogenesis of HCC.
       In summary, CLIP score, because of giving consideration to both
tumor and patients, has displayed a unique superiority in predicting
the tumor recurrence and prognosis in patients with HCC.
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