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Summary

Computed Tomography of Hepatocellular Carci-
noma and Dysplastic Nodules of the Liver

Kazuhiko Ueda*, Shin Yanagisawa*, Sachie Yamazaki*,
et al

Hepatocarcinogenesis correlates with hemody-
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namics. The histopathologic and hemodynamic
background helps us understand CT findings of
hepatocellular carcinoma and its borderline lesions.
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Effect of Aging on Risk for Hepatocellular Carcinoma
in Chronic Hepatitis C Virus Infection

Yasuhiro Asahina,' Kaoru Tsuchiya,' Nobuharu Tamaki,' Itsuko Hirayama,' Tomohiro Tanaka,'
Mitsuaki Sato,"* Yutaka Yasu,' Takanori Hosokawa,’ Ken Ueda," Teiji Kuzuya,' Hiroyuki Nakanishi,'
Jun Itakura,' Yuka Takahashi,' Masayuki Kurosaki,' Nobuyuki Enomoto,” and Namiki Izumi’

An increase in the aging population is an impending problem. A large cohort study was
carried out to determine the influence of aging and other factors on hepatocarcinogenesis
in patients treated with interferon. Biopsy-proven 2547 chronic hepatitis C patients regis-
tered at our referral center since 1992 were included. Of these, 2166 were treated with
interferon-based therapy. Incidences of hepatocellular carcinoma (HCC) associated with
interferon were analyzed by Kaplan-Meier and person-years methods for an average fol-
low-up of 7.5 years. Factors associated with HCC risk were determined by Cox propor-
tional hazard analysis. HCC developed in 177 interferon-treated patients. The risk for
HCC depended on age at primary biopsy and increased more than 15-fold after 65 years
of age. Even when stratified by stage of fibrosis, the cumulative and annual incidences of
HCC were significantly higher in older patients than in younger patients (P < 0.001) at
the same stage of fibrosis, except for citrhosis. Progression of fibrosis over time was signifi-
cantly accelerated in older patients. The impact of viral eradication on HCC prevention
was less significant in older patients than in younger patients. Multivariate analysis con-
firmed that age, gender, liver fibrosis, liver steatosis, total cholesterol level, fasting blood
sugar level, baseline and postinterferon alpha-fetoprotein level, and virological response to
interferon were independent risk factors associated with HCC. Aging was the strongest
risk factor for a nonvirological response to interferon-based antiviral therapy. Conclusion:
Efderly patients are at a higher risk for HCC. Hepatitis C viral eradication had a smaller
effect on hepatocarcinogenesis in older patients. Patients should therefore be identified at
an earlier age and treatment should be initiated. (HeratoLocy 2010;52:518-527)

cause of cancer mortality worldwide,! and
hepatocellular carcinoma (HCC) is one of the
most frequent primary liver cancers.™” Infection with
hepatitis C virus (HCV) is a common cause of chronic
hepatitis, which progresses to HCC in many pm:it:nts..4
The prevalence of older patients has been increasing in

Primary liver cancer is the third most common

Japan, and this is an impending problem in other
countries where viral spread has occurred more
recently.” The number of Americans older than 65
years is expected to double by the year 2030.° In
Western Europe, people older than 65 years already
constituee  15%-18% of che population’; thus,
aging patient who is chronically infected with HCV is

Abbreviations: AFR alpha-feroprotein; HBe, hepatitis B core; HCC, hepatocelludar carcinama; HCV, hepavitic C vires; NASH, leoholic steasob

SVR, sustained virolagical response.
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one of the most importanc issues confronted by
physicians.

Viral eradication with interferon-based therapy for
chronic hepattis C has been shown to prevent HCC
by studies conducted in Japan and Italy.®"' However,
this finding is controversial according to another study
conducted in Europe and Canada,'’ in which viral
eradication did not significandy reduce the risk for
HCC in 479 consecutively treated partients. The likeli-
hood of development of HCC among interferon-
treated patients is difficult to determine because of the
paucity of adequate long-term cohort studies. More-
over, in patients who are treated with interferon the
effect of certain facrors, including aging, on the risk
for HCC remains unclear. Furthermore, the benefit of
viral eradication with interferon-based therapy, includ-
ing pegylated interferon and ribavirin combination
therapy, in older padents remains unknown. To further
clarify this, we conducted a large-scale, long-term
cohort study and analyzed the influence of aging and
other host and virological factors in patients treated
with interferon.

Patients and Methods

Patients. Consecutive patients (n = 2547) chroni-
cally infected with HCV who underwenr liver biopsy
berween 1992 and January 2008 at our referral center
were enrolled. Of these, 2166 patients were treated
with interferon-based antiviral therapy, whereas 381
patients did not receive interferon trearment (Fig. 1).
All patients had histologically proven chronic hepari-
tis or cirthosis. HCV infection was proven in all
patients by identification of HCV RNA. Patients
with a history of HCC, auroimmurne hepatitis, or
primary biliary cirrhosis were excluded. We also
excluded patients who had a history of excessive alco-
hol consumption (50 g/day) and confirmed alcohol
abstinence during follow-up. No patient was posicive
for hepatitis B surface antigen or antihuman immu-
nodeficiency virus antibody. Written informed consent
was obtained from all padents. The study was
approved by the Ethical Committee of Musashino
Red Cross Hospital in accordance with the Declara-
tion of Helsinki.

Histological Evaluation. A liver biopsy specimen
was obtained laparoscopically using 13G needles.
When laparoscopy was impossible, ultrasound-guided
liver biopsy was performed with 15G needles (n =
254). The mean length of the specimen was 18 mm
(range 12-40 mm), and the mean number of portal
tracts was 17 (range 8-34). Liver biopsy specimens

ASAHINAET AL, 519

Liver biopsy = 2.547 |

e | NG IFN therapy = 381 |

A

IFN therapy = 2,166
+ + ¥ i
[svR =666 | Non-SvR = 1,356 | Proong therapy = 59 || Respanse
i Foliow-up = 2,166 {mean, 7.5 years) i
v R
[nec=22] [Hec=140] [Hce=5| HCE = 1

Fig. 1. Clinical outtomes of the patients enrolied in the present
study. HCC, hepatocellular carcinoma; SVR, sustained virotogical
response.

were scored by board-certified pathologists for stage of
fibrosis and grade of inflammatory activity according
to the dlassification of Desmet et al.'® Additional mac-
roscopic pathalogical information was obrained from
laparoscopic findings. The percentage of stearosis was
quantified by determining the average proportion of
hepatocytes affected by steatosis. In this study, super-
imposed nonalcoholic steatohepatitis (NASH) was
defined as a central pattern of colocalization of hepatic
steatosis and hepatocyte ballooning with pericellular/
perisinusoidal fibrosis or Mallory hyaline.

Interferon Treatment. Among the 2166 patients
treated with interferon-based antiviral therapy, 1062
patients received interferon-alpha or beta monotherapy
either for 24 weeks (n = 1003) or for 2 to 5 years {n
= 59); 386 patients received interferon-alpha and riba-
virin combinacion therapy for 24 weeks; 306 received
pegylated interferon-alpha monotherapy for 48 weeks:
and 412 received pegylated interferon-alpha and riba-
virin combinarion therapy for 48 weeks. All interferon
treacment was initiated within 48 weeks after liver
biopsy.

Definitions of Response to Interferon Therapy. A
patient negative for serum HCV RNA after the first 6
months of completion of interferon-based therapy was
defined as a sustained viral responder. HCV RNA was
determined by the qualitative Amplicor or TagMan
HCV assay (Roche Molecular Diagnostics, Tokyo,
Japan).

Data Collection and Patient Follow-up. Data on
patient characreristics, biochemical data, hematological
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data, virological data, histological data, and weatment
details were collected at enrollment. Age was deter-
mined at primary liver biopsy. Patients were examined
for HCC with abdominal ultrasonography, dynamic
computed tomography, and/or magnetic resonance
imaging every 3-6 months. Serum alpha-fetoprotein
(AFP} levels were measured évery 1-2 months. This
screening program constitutes the standard of care in
Japan. To evaluate the effect of interferon-induced
AFP reduction on hepatocarcinogenesis, the average
AFD level after interferon treaument was calculated in
each patent. HCC diagnosis was confirmed with nee-
dle biopsy, surgically resected specimens, or typical ra-
diological Andings diagnosed by board-cerdfied radiol-
ogists. Figure 1 shows the schema for patient follow-
up and dlinical outcomes.

The stare dace of follow-up was the date of primary
liver biopsy and the endpoint of follow-up was the de-
velopment of HCC or the latest medical arendance
until January 2009. The mean follow-up period was 7.5
years (range 0.5-17 years). The factors associated with
development of HCC were retrospectively analyzed.

Change in Fibrosis Staging Over Time. To evalu-
ate change in fibrosis staging over time, 271 patients
who had not achieved a sustained virological response
(SVR) with interferon therapy underwent a sequendal
bicpsy after the initial biopsy. The interval berween
the paired biopsies was on average 4.8 years (range

.7-14 years). The yearly rate of progression of fibrosis
was calculated as the change in fibrosis staging divided
by the dme between paired biopsies.

Statistical Analysis. Categorical dara were com-
pared by the chi-square test and Fisher’s exact test.
Distributions of continuous variables were analyzed
with Student’s ¢ test or the Mann-Whitney U test for
wo groups. All tests of significance were wo-tailed
and a P value of <0.05 was considered stadistically sig-
nificant. The cumuladve incidence curve was deter-
mined with the Kaplan-Meier method and differences
among groups were assessed using the log-rank test.
Factors associated with HCC risk and virological
response to interferon therapy were determined by the
Cox proportional hazard model and logistic regression
analysis, respectively. To depict the role of aging in
developing risk for HCC, the muldvariate Cox pro-
portional hazard model was used after adjusting for
stage of liver fibrosis, steatosis, and virological response
to interferon. A polynomial regression was used to fit
risk ratios for segments of the age distribution. Staeisti-
cal analyses were performed using the Sratistical Pack-
age for the Social Sciences software version 11.0

(SPSS, Chicago, IL).

HEPATOLOGY. Auguse 2010

Results

Patient Characteristics. Patient characteristics at
the time of enrollment are shown in Table 1. The dis-
tribution of stages of liver fibrosis differed berween
younger and older patients, indicating the nced to
adjust for stage of liver fibrosis when comparing the
two subgroups.

Response to Interferon Therapy. The response 10
interferon therapy was determined in 2042 (97.2%) of
the interferon-treated patients, excluding those who
received prolonged interferon trearment at the end-
point. SVR rates are shown in Table 1. The percentage
of patients showing SVR was significantly lower in older
patients (>65 years) than in younger patients (<65
years) (P < 0.001). Overall response rates to the differ-
ent types of interferon therapy were as follows: inter-
feron monotherapy, 31.5% (312/992); interferon-alpha
and ribavirin combination therapy, 28.6% (108/378):
pegylated interferon-alpha monotherapy, 37.9% (108/
285); and pegylated interferon-aipha and ribavirin com-
bination therapy, 41.1% (159/387). Response rates in
genotype-1 patients (n = 1347) were 20.6% (114/554).
17.9% (29/162), 18.9% (56/297), and 36.8% (123/
334), and those in nongenotype-1 patients (n = 565)
were $52.2% (163/312), 63.1% (77/122), 65.0% (52/
80), and 70.6% (36/51). Overall response rates of inter-
feron and pegylated interferon monotherapy seem to be
high because of the high response rates in the nongeno-
type-1 padents treated with these regimens.

Overall Cumulative Incidence of HCC. During
follow-up, HCC developed in 177 interferon-treated
patients (Fig. 1). The cumulative incidence of HCC 5.
10, and 15 years after interferon therapy was 4.7%,
11.6%, and 15.5%, respectively. The cumulative inci-
dence in SVR padents was 2.1%, 4.3%, and 4.3%,
respectively, which was significantly lower than that in
non-SVR patients (5.8%, 14.9%, and 20.2%, respec-
tively; log-rank test, P < 0.001).

Effect of Aging on Risk for HCC. The risk ratio
determined by ‘mulcivariate Cox proportional hazards
analysis after adjustment for stage of liver fibrosis,
degree of liver steatosis, and virological response to
interferon demonstrated thac the risk for HCC after
interferon treatment was age-dependent and increased
predominantly when the age at primary liver biopsy
was >G5 years (Fig. 2A). Hence, we defined older
patients as those 265 years of age at primary liver bi-
opsy and younger patients as those aged <65 years. As
shown in Fig. 2B, the cumulative incidence of HCC
was significantly higher in older patients than in
younger patients (log-rank test, 2 < 0.001).
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Table 1. Characteristics of Patients Enrolied in the Present Study

Characteristics Total <65 year 68 year P Value*

Patients, n 2166 1614 552
Sex. n (%) <0.0017

Male 1080 (49.9) 840 (52.0} 240 (43.6}

Female 1086 {50.1) 774 (48.0) 312 (56.4)
Age {SD), year 55.4 {12.1) 51.1 {10.8) 68.4 (2.9} <0.001%
BMI (SD), kg/m’ 23.3(3.1) 234 (3.0 233(3.1) 091
Fibrosis stage, n {%:} <0,001%

FO 27 {1.3) - 24 (1.5) 3(0.5)

F1 860 {39.7) 704 (43.6) 156 (28.2)

F2 733 (33.8) 515 (31.9) 218 ({39.5}

F3 444 {20.5) 301 (18.6) 143 (253)

F4 10247 70 (4.3) 32 (5.8)
%Severe steatosis {>10%) 2786 271 293 0.41
ALT level {SD), IU/L 95 (18) 101 (119) 76 (58} <0.001%
HCV load (SD}, KB/ mi. B8O (1046) 861 (1016) 924 (1116) 0.2%
HCV genotype, n (%) <0.001%

la 7¢0.3; 5(0.3) 2(0.4)

ib 1414 (69.6) 1036 (68.9) 378 (71.3)

2a 373 {18.3) 273 (18.2) 100 (18.9)

2b 211 {10.4) 164 (10.8) 47 (8.9}

Others 28 (1.4} 25{1.7) 3({0.8)
Duration (SD). year 7.5 {4.4) 8.1 (44) 583.7) <0.001%
IFN regimen, n (%) <0.001%

JFN mono 1062 (49.0) 833 (51.6) 229 (41.5)

PEG-IFN mono - 306 {14.1) 200 (12.4) 106 (19.2)

IFN + RBV 386 {17.8) 291 (18.0) 95 (17.2)

PEG-IFN + RBYV 412 (19.0) 290 (18.0} 122 (22.1)
SVR, 1 {%) 686 (33.6)§ 565 (36.6) 121 (24.3)% . <0.001%

Unless otherwise indicated, data are given as the mean (SD).

ALT, alanine aminotransferase; BMI, body mass index; HCV, hepatitis C virus; IFN, interferon; N/7A, not applicable; PEG, pegylated; RBV, ribavirin, SVR, sustained

virological respoase.
*Comparison between <65 years and >65 years.
+Chi-squared test.
1Student ¢ test.
§Viralogical responses were determined in 2042 patients.
‘irological responses were detemined in 1545 patients.
YVvirological responses were determined in 437 patients.

As shown in Fig. 2C-E, even when suratified by
stage of fibrosis the cumulative incidences among
patients at stages FO/F1, F2, and F3 were significandy
greater in older patients than in younger patients (log-
rank test, 7 < 0.001). These differences were not sig-
nificant among patients with cirthosis (Fig. 2F log-
rank rest, P = 0.7).

The annual incidence of HCC after interferon treat-
ment was calculated by the person-years method
(Table 2); it increased with the degree of liver fibrosis
from 0.2% (F0O or F1) w 4.6% (F4) and was higher
among older patients at the same stage of liver fibrosis.

Among the 177 patients with HCC, 92 showed evi-
dence of a single blood transfusion. We analyzed the
relationship berween duration of infecrion and age in
these 92 patients. A significant 'and strong negative
correlation was found berween the interval from blood
tansfusion to development of HCC and the age of
the padents at the time of blood transfusion (r =

—0.74, P < 0.001) (Fig. 3A). The mean duradon of
chronic infection was 22.0 years in patients who had
received blood transfusion at >40 years of age, which
was significandy shorter than that in padents who
received it at <40 years of age (40.6 years, P <
0.001).

The presence of cirthosis ac the time of develop-
ment of HCC, which was defined as having any of the
following criteria, was evaluated: (1) histological evi-
dence for cirrhosis, (2} findings of cirrhosis in any ra-
diological study, or (3) presence of marked porral
hypertension (i.e., presence of esophagogastric varices).
Following this, 142 of the 177 with HCC (80.2%)
were diagnosed as having cirrhosis, of which 42 were
diagnosed hiswologically, 69 radiologically, and 31
based on the presence of marked portal hypertension.
No significant difference was found in the proportion
of patients with cirrhosis between older and younger
patients, at the rate of 78.3% (94/120) in older
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patients and 84.2% (48/57) in younger patents (P =
0.36, comparison at the age of HCC developmens).

Influence of Aging on Progression in Fibrosis Stag-
ing Over Time In 271 patents who underwent
paired biopsies, fibrosis staging progressed in 69
patients  (25.5%). remained unchanged in 154
{56.8%), and regressed in 48 patients (17.7%). The
overall rate of progression of fibrosis in these patients
was 0.06 = 0.02 fibrosis stages per year. Progression
of fibrosis over time was significantly accelerated in
older patients than in younger patients (0.21 * 0.10
versus 0.03 = 0.21 fibrosis stages per year, P = 0.03,
Mann-Whitney U test) (Fig. 3B).

Effect of Viral Eradication on Risk for HCC in
Older Patients. As shown in Fig. 4, the effect of viral
eradication on the prevention of HCC was less signifi-
cant in older patients than in younger patients. The
annual incidence was higher among older patients
than among younger patients with the same virologjcal
response (Table 2).

Influence of Liver Steatosis on Risk for HCC. The
cumulative incidence of HCC after interferon therapy
was significandy higher in patients with severe steatosis
{>10%) than in those with milder steatosis {at 3, 10,
and 15 years: 8.6%, 19.1%, 32.0% versus 1.8%,
4.8%, 7.0%, respectively, log-rank test, P < 0.001).
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Table 2. Annual Incidence of HCC After IFN Treatment

Factors Total <65 Years 265 Years
Fibrosis stage

FO/F1 0.2% 0.1% 0.9%

F2 0.3% 0.6% 1.7%

F3 25% 1.8% 4.6%

F4 4.6% 4.4% 5.1%

Total 1.1% 0.8% 2.4%
Degree of liver steatosis

< 10% 0.5% 0.2% 1.4%

>10% 20% 1.8% 3.0%
Vimlogical response

SVR 0.4% 0.2% 1.3%

Norn-SVR 1.4% 1.0% 2.9%

Data were calculated by the parson-years method. [FN, interferon; SVR, sus-
tained virological response.

The annual incidence was higher in older parients
than in younger patients with the same degree of liver
steatosis {Table 2). In patients with severe steatosis
(>10%), superimposed NASH was diagnosed in 6.0%
(26/435). Overall, superimposed NASH was signifi-
candy associated with hepatocarcinogenesis on univari-
ate analysis (risk ravo, 4.1; 95% confidence interval
[CI], 1.8-94; P < 0.001), but not on multivariate
analysis. Superimposed NASH was significantly associ-
ated with high body mass index (27.2 = 4.6 kg/m®
versus 23.0 = 3.1 kg/m®, P < 0.001), hyperglycemia
(186 = 67 mg/dL versus 115 = 39 mg/dL, P <
0.001), and advanced fibrosis (F3) (risk ratio, 2.9;
95% Cl, 1.4-6.0; P = 0.005).

Factors Associated with Hepatocarcinogenesis Af-
ter Interferon Therapy. Univariate analysis demon-
strated factors that increase the risk ratio for the devel-
opment of HCC (Table 3). Multivariate analysis using
Cox proportional hazards regression confirmed that
aging was one of the most significant independent fac-
tors associated with the development of HCC after
interferon therapy. In this analysis, advanced fibrosis,
presence of steatosis, male gender, lower total choles-
terol level, higher fasting blood sugar level, higher
baseline AFP level, insignificant improvement of mean
AFP level after tnterferon therapy, and nonresponse to
interferon therapy were also significantdy associated
with risk for HCC (Table 3).

We identified 22 patients in whom HCC developed
even after achieving SVR. Univariate and mulcivariate
logistic regression analyses indicated that both liver ste-
atosis and aging were independently associated wich
the development of HCC among patients who
achieved SVR {n = 686)' (Table 4). Anu-HBc was
detected in only 4 out of 22 patents and the age dis-
tribution was similar among and-HBc-positive and
anti-HBc-negative padents.
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Response  to Interferon Therapy in  Older
Patients. Multivariate logistic regression analysis con-
firmed that aging, female gender, severe liver fibrosis,
extremely severe liver steatosis, genotype-1, high HCV
load. and nonuse of pegylated interferon and ribavirin
were independent risk factors for non-SVR (Support-
ing Table 1). The odds ratio, derermined by multivari-
ate logistic regression analysis after adjustment for
these factors, demonstrated that the dsk for non-SVR
was age-dependent (Supporting Fig. 1). It was also
2.5 times higher in paticnts aged >65 years than in
those aged <35 years.

In patients with genotype-1b and a high viral load
who were treated with pegylated interferon and riba-
virin combination therapy, the SVR rate was signifi-
cantly lower in older patients than in younger patients
(<49 years, 59.3%; 50-59 years, 50.5%; 60-65 years,
27.3%; >65 years, 25.2%; intention-to-trear analysis).
Multivariate logistic regression analysis showed that
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Fig. 3. {A) Relationship between the interval from blood transfusion
to development of HCC and the age at blood transfusion {n = 92). A
significant and strong negative comelation was observed {r = —0.74,
P < 0.001). {B) Change in fibrosis staging over time. A total of 271
patients who had not achieved SVR by interferon therapy underwent a
sequential biopsy after the initiai biopsy. The yearly rate of progression
of fibrosis was calculated as the change in fibrosis stage divided by
the time between the paired biopsies. The yearly rate of progression of
fibrosis was significantly higher in older patients (>65 years) than in
younger patients {<65 years) (P = 0.03, Mann-Whitney U test).
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Fig. 4. Cumulative incidence of HCC after interferon therapy among SVRs (dotted lines) and non-SVRs (solid fines} according to age. (A)
Youager patients (<65 years). The cumulative incidence of HCC was significantly higher in SVR than in non-SVR (log-rank test, P < 0.001). (B)
Older patients (>65 vears). The cumulative incidence of HCC was significantly higher in SVR than in non-SVR (log-rank test, P = 0.02). How-
aver, the difference between SVR and non-SVR was less in older patients than in younger patients. The number of HCC events and patients at

risk at each timepoint are shown below the graphs.

aging was the strongest independent factor contribut-
ing o SVR in these patients (data not shown). The
odds ratio for the risk of non-SVR was 1.8 for each
additional 10 years of age (95% CI, 1.5-23, P <
0.001).

Discussion

In this large cohort study we demonstrated that
aging is significandy associated with the development
of HCC in patients treated with interferon. The risk
ratio increased predominandy in patients older than
65 years, which was more than 15 times that in
patients in their 20s. Aging is becoming the most crid-
cal risk factor for the development of HCC. Although
liver fibrosis was also an important risk factor, we
clearly demonstrated that the risk for hepatocarcino-
genests after incerferon weatment was significandy
higher in older patients at each stage of liver fibrosis
except for cirrhosis. Hence, physicians should be aware
that older patients can develop HCC regardless of the
stage of fibrosis.
~ Because the present study included a large cohort, it
was difficult to determine the duration of infection in
all patients, and this mighc have affecred the risk deter-
mination for HCC development. Therefore, we ana-
lyzed the relationship between duration of chronic
infection and HCC development in patients who
underwent a single blood wansfusion. We found a sig-
nificant and swong negative correlation between the

interval from blood transfusion to development of
HCC and the age of the parients at the time of blood
vansfusion. Consistent with our results, a previous
report with postcransfusion HCV demonstrated that
the age of patients, rather than the duration of HCV
infection, was more significant for HCC develop-
ment.''® Thercfore, older age and not duration of
infection is more likely to influence hepatocarcinogen-
esis. Moreover, our analysis of sequential biopsy speci-
mens demonstrated that the progression rate of liver -
brosis significandy accelerated in patients aged >G5
years. Hence, the progression of fibrosis along with
aging may also contribute 1o the increased risk for
heparocarcinogenesis in older parients.

We further demonstrated thar liver steatosts was an
independent risk factor for the development of HCC,
which was not mentioned in previous reports.”'! The
presence of steatosis is related to both viral (genotype-
3 or HCV core protein) and host metabolic fac-
tors.””'® In our cohort, most superimposed NASH
was assoctated with host metabolic factors such as high
body mass index and hyperglycemia, whereas infection
of genotype-3 was only noted in two patients. In vitro
experiments have suggested an association berween
liver steacosis induced by HCV core protein and hepa-
tocarcinogenesis,'” and have proposed virus-associated
steatohepatitis as a new aspect of chronic hepatitis
C.2%%! Because steatosis was likely to be related to
hepatocarcinogenesis, patients with chronic hepatitis
C, whose liver histology shows superimposed NASH,
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Tahie 3. Factors Associated with HCC After IFN Therapy

Unlvariate Analysis Multivariate Analysis
Risk Factor Vslue Risk Ratio (35% CI) P Vaiue Risk Ratio (35% C1) P Yalue
Age (by every 10 year) 2.2 (1.8-2.7} <0.001 3.0(1948 <0.001
Sex
Female 1 1
Male 1.2 {0.9-1.6) 0.2 2.0{1.0-3.8) 0.04
BMI (by every 10 kg/m%) 2.0 (1.2-1.3) 0.005 1.1 (0.4-3.5) 0.8
Fibrosis stage
FO/F1/F2 1 1
F3/F4 5.4 (3.9-7.5) <0.001 25(1.2-4.9) 0.01
Degree of steatosis
«<10% 1 1
>10% 45 (3.0-6.9) «0.001 3.5 (1.9-6.4) <0.001
Esophagogastric varices
No 1 1
Yes 3.3 (2053} <0.001 1.6 (0.6-4.4) 0.3
Virological response
SVR 1 1
Non-SVR 3.3(2.1-5.2) <0.001 2.8 (1.2-5.5) 0.001
Genatype
Non-1 1 1
1 1.7 (1.2:2.5) 0.006 1.0 (0.5-2.3) 09
Albumin {by every 1 g/dL) 0.2 {0.1-0.3) <0.001 0.6 (0.2-2.2) 0.3
ALT {by every 100 HU/L) 1.0 {0.9-1.0) 0.8 0.4 {0.1-1.8) 0.6
AST (by every 100 1U/L} 1.2 {1.1-1.3) 0.001 1.1 (0.6-1.8) 0.8
+GTP (by every 100 U/L) 1.3 (1.1-1.6) 0.009 0.6 (0.3-1.6) 0.3
ALP (by every 100 lU/L) 1.3 {1.2-1.5) <0.001 0.6 (0.3-1.2) 0.2
Total bilirubin (by every 1 mg/dl} 1.6 (1.3-2.1) <0.001 1.2(06-2.7) c.6
Total cholesterol {by every 100 mg/dL} 0.3 {0.2-0.6} «<0.001 0.2 {0.1-0.5) 0.006
Triglyceride {by every 100 mg/dL) 0.8 {0.5-1.1) 0.2 0.1 (0.02-1.1) 0.08
~ Fasting biood sugar (by every 100 mg/dL) 1.8 {1.5-2.2) <0.001 1.1(1.0-1.1) 0.04
WBC (by every 100/ ul) 0.1 {0.03-0.3) <0.001 0.1 (0.01-2.2) 0.2
RBC (by every 105/111.) C.5 (0.4-0.7) <0.001 1.8 (0.7-4.4) 0.2
Platelet counts {by every IDS/yL) 3.3 {0.2-0.8) <0.001 0.6 (0.3-1.5) 0.3
Baseline AFP (by every 10 ng/mL} 1.0 {0.9-1.1) 0.2 1.3 (1.0-1.7) 0.04
Post IFN AFP (by every 10 ng/mL) 1.2 (1.1-1.3) <0.001 1.9 (1524 <0.001
HCV lead {by every 100 KiU/mtL)} 1.0{0.8-1.0) 04 1.0 (1.0-1.1) 0.06
IFN regimen
{FN monotherapy 1 , 1
IFN + RBV (24 W) 1.2 {0.8-18) 0.4 1.5(0.7-3.2) 03
PEG-IFN monotherapy (48 W) 1.1 (0.6-1.9) 08 1.5 (0.4-5.5) 0.6
PEGHFN + RBV 0.4 (0.2-0.9) 0.03 1.0 (0.3-3.1) 08

Risk ratios for development of HCC were caiculated by Cox propottional hazards regression analysis. AFP alpha fetoprotein; ALP alkaline phosphatase; ALT, ala-
nine aminotransferase; AST, aspirate aminotransferase: BML, body mass index; y-GTP, gamma-glutamyltranspeptidase; HCC. hepatoceliular carcinoma; 1PN, inter-
feron; PEG, pegylated; RBC, red blood ceH counts; RBV, ribavifin; SVR, sustained virological response; WBC, white blood cell count.

may be at a higher risk of developing HCC. Further
study is necessary to confirm this association in a clini-
cal situation. Because several developed countries are
in the midst of a growing obesity epidemic, the risk
related to obesity cannot be ignored in padents with
chronic hepatitis C who are treated with interferon.
Several retrospective cohort studies have been con-
ducted to evaluate the effect of interferon on the inci-
dence of HCC among patients with chronic hepatids
C5" Our results, obrained from one of the largest
cohort studies, confirm the efficacy of viral eradication
in preventing HCC. In one study conducted in a
Western population, no statistically significant reduc-

tion was found in the development of HCC among
patients with SVR compared with those without SVR
(adjusted hazard ratio, 0.46; 95% CI, 0.12-1.70; P’ =
0.25)."* Because relatively few occurrences of HCC
were observed in this cohort, and the duration of fol-
low-up was shorter, the differences in HCC develop-
ment between patients with and without SVR might
be less pronounced.

Interestingly, our results demonstrated that the risk
for HCC remains even after achieving SVR in older
patents, confirming the findings of previous studies
conducted with a smaller number of patients.””** The
cumulative incidence of HCC during the first 5 years
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Table 4. Factors Associated with Development of

HCC After Achieving SVR
Risk Factar Odds Ratio (95% CF) Palue
Univariate analysis

Age {by every 10 year) 3.2 (1.8-3.5) <0.001
Sex

Female 1

Male 3.0(1.0-8.8) 0.04
Fibrosis stage

FO/F1/F2 1

F3/F4 59 (2.5-14.0) <0.001
Degree of steatosis

<10% 1

>10% 5.5 (2.06-15.2) 0.001
BMI (by every 10 kg/m?) 32 (0.8-12.6) 0.00
ALT (by every 10 1U/1) 09 (0.7-1.3) 0.7
AST (by every 10 IU/L) 1.1{0.9-1.4} 03
Genotype

Non-1 1

1 1.2 (0.6-3.0) 05
HCY load (by every 100 KiU/mL) 0.9 (0.8-1.0) 0.2
IFN regimen

IFN monotherapy . 1

IFN + RBV {24 W) 0.7 (0.2-2.3) 0.5

PEG-IFN monotherapy (48 W) 0.8 (0.2-3.6) 0.8

PEG-IFN + RBV 0.3 {0.03-2.0) 0.2

Multivaniate analysis

Age (by every 10 year) 2.7 (1.5-5.1) 0.002
Sex

Female 1

Male 4.1 (0.9-18.9) 0.06
Fibrosis stage

FO/F1/F2 1

F3/F4 2.6 (0.9-7.5) 0.08
Degree of steatosis

<10% 1

>10% 5.6 (1.9-16.5) 0.002

Odds ratios for SVR were calculated by logistic regression analysis.

ALY, alanine aminotransferase; AST, aspartate aminotransferase; BM!, body
mass index; HCV, hepatitis C virus; IFN, interferon; HCC, hepatoceliuiar carci-
noma; PEG, pegylated; RBV, ribavirin; SVR, sustained virological response.

after completion of interferon therapy was similar
berween SVR and non-SVR patents in the older age
group, and the risk for HCC remained for 9 years af-
ter eradication of HCV in our patients. Therefore,
HCC patients with SVR who have a risk factor should
be screened for at least 5-10 years after the completion
of interferon therapy.

It has been reported that coffee consumption has a
protective effect against hepatocarcinogenesis®*** and
liver disease progression in patients with chronic HCV
infection.”® Because we could not review coffee con-
sumption in all the patients and fewer daca were avail-
able in the previous literature as to whether a habitual
change of reducing coffee consumption occurs in older
patients, it is unclear whether increased risk for HCC
in older patients is an effect of this habitual change in
older patients. However, the majority (68%) of Japa-

HEPATOLOGY. August 2010

nese patients who have HCV (n = 1058) drink less
than 1 cup of coffee per day, and oanly 7.6% consume
more than 3 cups of coffee per day.?” Therefore, it is
unlikely thac a habitual change in older patients affects
the increased risk for hepatocarcinogenesis in older
patients.

Recently, it was reported that interferon therapy
might be Jess effective in preventing HCC among
patients with chronic hepatditis C who are positive for
anti-HBc antibody,* but this finding is stll controver-
sial.*** In the present study, anti-HBc was only
derected in 4 of 22 padents in whom HCC developed
after viral eradication, and age distribution was similar
among ant-HBe-positive and anti-HBc-negative patients.
Because no significant difference in mean age was
found between anti-HBc-positive and anti-HBc-nega-
tive patients in the recent study conducted in Japan,*
it is unlikely that previous exposure to hepatitis B virus
or occult hepatitis B virus infection is responsible for
the difference in risk for HCC between younger and
elderly patients found in the present study.

In conclusion, aging has become one of the most
important risk factors for HCC. Even after stratifica-
tion by stage of fibrosis, the risk for HCC after antivi-
ral treatment was significandy higher in older patients,
and HCV eradication bad a smaller effect on HCC-
free survival in older patients. Patients with HCV
should therefore be identified ar an earlier age and
anuviral weatment should be initared. The presenc
results have potendally important clinical implications
for physicians thar may influence their decisions abourt
the treament strategy in individual patiencs.
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Abstract

in Japan, more than 70% of hepatoceliular carcinomas (HCC)
develop from hepatitis C virus infections and 15% are de-
rived from hepatitis B infections. Since most have received
close observation with e.g. ultrasound or enhanced comput-
ed tomography (CT) scan every 3-6 months before develop-
ment of HCC, the HCC nodule was detected in the early stage
in more than 60% of the patients. An algorithm for the HCC
surveillance was shown as a Japanese clinical guideline of
a scientific-based research group. At the joint symposium
with JSH and the International Liver Cancer Association
(ILCA), the algorithm of diagnosis and treatment for HCC was
discussed using Answerpad. Several important discussions
are described in this article. Copyright © 2010 . Karger AG, Base!

Diagnosis of Early Hepatocellular Carcinoma

A consensus symposium of diagnosis and treatment
for hepatocellular carcinoma (HCC) was held at the An-
nual Meeting of the Japanese Society of Hepatology (JSH)
on June 4-5, 2009. This consensus-based practice guide-
line was a revision from that reported at the 2005 JSH
Annual Meeting. More than 400 hepatologists including
surgeons, radiologists and pathologists joined the sym-
posium and consensus statements and recommendations
were discussed using Answerpad. When more than 67%
of the participants agreed with the statement, the state-
ment was defined as established and described as a JSH
consensus statement. More than 40 statements were dis-
cussed, which remain to be published.

In Japan, more than 70% of HCCs develop from hepa-
titis C virus infection and 15% are derived from hepatitis
B infection, Since most had received close observation
with e.g. ultrasound, enhanced computed tomography
(CT) scan or enhanced magnetic resonance imaging
(MRI) every 36 months before development of HCC, the
HCC nodule was detected in the early stage in moré than
60% of the patients. An algorithm for the HCC surveil-
lance was shown as a Japanese clinical practice guideline
of a scientific evidence-based research group supported
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@ Super-high-risk patients:
Every 3-4 months

CTIMRI every 6-12 months (option)
High-risk patients:
Every 6 months

Ultrasound (US) examination and AFP/PIVKA-IJAFP-L3 measurements* 2.3

US examination and AFP/PIVKA-I/AFP-1.3 measurements

{ 1

1 *5

Mass on US imaging

AFP-L3 rising over 15%

Continuous rising of AFP or
AFP rising to over 200 mg/mi,
v PIVKA-lI rising to over 40 mAU/mi

Dynamic CT or
dynamic MRi*4

@ Dynamic CT or

dynamic MRI*4 l
 S—
l l l N . n
Typical imaging  Atypicat imaging of No mass No mass  Atypical imaging of Typical imaging
of liver mass*®  liver mass*? liver mass*7 of liver mass™
No extraction "
No increasing l Disappear
in size v O]
Disappear (O]
Size increasing/
Optional examinations: tumor marker rising Extractable
Angiography. CT-angiography,
SPIO-MRI, contrast-enhanced US, | ®
biopsy etc.
Size increasing/
hypervascular noglule
Paositive for HCC
Treatment

*2 Examination of AFP-L3 is made only for HCC diagnosed patients.
*3 If AFP shows <10 ng/mi, AFP-L3 measurement is not made.

*5 As a routine CT/MRI examination.

*1 Examination of only one sort of tumor marker in a month can be covered by health insurance.

*4 Dynamic MR is recommended for patients with liver function faifure or with suspicion of allergy to iodinated contrast material.

*8 Areas detected high density in the arterial phase and low density in the venous phase.
*7 {f other malignancy such as cholangioceliular carcinoma or metastatic HCC is suspected, closed evaluations for each of these are needed.

Fig. 1. Algorithm for the HCC surveillance 2005 (Japanese clinical practice guideline of a scientific evidence-
based research group supported by the Japanese Ministry of Health, Labor and Welfare [taken from 1].

by the Japanese Ministry of Health, Labor and Welfare
(Head: M. Makuuchi) [1] in 2005 (fig. 1).

At the joint symposium with JSH and the Internation-
al Liver Cancer Association (ILCA), the algorithm of di-
agnosis and treatment for HCC was discussed using An-
swerpad. Forty-five hepatologists, surgeons, radiologists
and pathologists participated in this meeting and voted

Diagnostic and Treatment Algorithm of
the J1SH

the statement. Eight important statements were discussed
and voted by Answerpad. The results described compare
them with those of the JSH consensus meetings.

Statement 1
A needle biopsy of the hypervascalar HCC nodule with 1.5 cm
should not be done.

Oncology 2010;78(suppl 1):78-86 79
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Fig. 2. Representative case of hypervascular early HCC in a
64-year-old male. There is a hypervascular nodule 1.8 cm in di-
ameter in segment 7 during the arterial phase in the dynamic CT
scan (a) which becomes a low-density area during the equilibrium
phase (b). CTHA revealed a hypervascular region (c) which be-
comes a ringed enhancement, a so-called ‘corona enhancement’

A typical case is shown in figure 2. A hypervascular
nodule was observed at the arterial phase in a contrast-
enhanced CT scan with a diameter of 1.8 cm in segment
7, which becomes a hypovascular region in the equilib-
rium phase. This nodule was defined as a hypervascular
region during CT during hepatic arteriography (CTHA)
and low-density area during CT during arterioportogra-
phy (CTAP). Gadolinium (Gd)-EOB-DTPA MRI was
carried out and the nodule of segment 7 became a low-
intensity area in the hepatobiliary phase. A needle biopsy
gives important information concerning pathological
differentiation grade and biomarker expression; however,
implantation of neoplastic cells to the tract or seeding has
been reported [2, 3].

This statement was agreed on by 78% of the partici-
pants, but 22% disagreed. At the JSH consensus meeting,

80 Oncology 2010;78(suppl 1):78-86
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in the late phase of CTHA (d). This nodule becomes a low-densi-
ty area during CTAP (e). Gd-EPB-DTPA-enhanced MRI revealed
a high-intensity area during the arterial phase (f) and a low-inten-
sity area during the portal phase (g). Importantly, this nodule
showed a low-intensity area in the T} hepatobiliary phase by Gd-
EOB-DTPA-enhanced MRI (h).

91% of the participants agreed with this statement, and
only 9% disagreed. Thus, most of the hepatologists who
participated in both consensus meetings did not agree to
undergo needle biopsy of the nodule when the nodule is
hypervascular.

Biopsy of the nodule was done under guided ultra-
sound, which revealed moderately differentiated HCC
(fig. 3). This nodule was treated by radiofrequency abla-
tion (RFA), and complete necrosis was obtained.

Statement 2

A needle biopsy of the nodule should be done to the arterial
hypovascular nodule with 1.0 cm when the nodule becomes a low-
intensity area in the hepatobiliary phase by Gd-EOB-DTPA-en-
hanced MRI.
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Fig. 3. A needle biopsy of the nodule was
done which revealed moderately differen-
tiated HCC. HE. 200X.

Table 1. The JIS (Japan Integrated Score) was defined by adding
the tumor TMN stage and Child-Pugh score

e vemable
Tumor stage (TMN)! 1 2 3 4
Child-Pugh score A B C

! Liver Cancer Study Group of Japan.

A typical case is shown in figure 4. The hypovascular
nodule was detected at the arterial phase in a contrast-
enhanced CT scan with a diameter of 1.5 cm in segment
8, which becomes also a hypovascular region in the equi-
librium phase. This nodule was defined as a hypovascular
region during CTHA and low-density area during CTAP.
Gd-EOB-DTPA MRI was carried out, and the nodule of
segment 8 became a low-intensity area in the hepatobili-
ary phase.

This statement was agreed on by 57% of the consensus
meeting participants, but 43% disagreed with the state-
ment. At the JSH consensus meeting, 47% of the partici-
pants agreed with this statement, and only 53% disagreed.
Both of the voting results were similar.

A needle biopsy of the nodule was done which revealed

well-differentiated HCC (fig. 5). When the hypovascular

Diagnostic and Treatment Algorithm of
the JSH

nodule was detected, it was difficult to obtain an accurate
diagnosis without a needle biopsy and the strategy that
was reported [4]. Since hypovascular nodules sometimes
converted from malignant progression to overt HCC [5],
it seems necessary to undertake a needle biopsy of the

nodule,

Statement 3
For estimating the prognosis of patients with HCC, the most
reliable staging system is the Japan Integrated Score (JIS).

The JIS scoring system was proposed by Kudo et al.
[6] and was defined as adding the tumor TMN stage of
the Japan Hepatocellular Cancer Study Group and
Child-Pugh score as shown in table 1. In Japan, screen-
ing systems for the early detection of HCC have been
established, e.g. periodic ultrasound, enhanced CT scan
including measuring a-fetoprotein and prothombin in-
duced by vitamin K deficiency. Thus, most HCC nod-
ules were detected in the early stage. The JIS score has
been validated in Japanese patients [7] and approved to
be the best prognosis estimation of patients with HCC
in Japan.

This statement was agreed on by 63% of the partici-
pants, but 37% disagreed at the ILCA consensus meeting.
At the JSH consensus meeting, 71% of the participants
agreed with this statement, and 29% disagreed.

Oncology 2010;78(suppl 1):78-86 81
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F:g 4. A representative case of hypovascular early HCC in a
75-year-old male. There is a hypovascular nodule with a diameter
of 1.5 cm in segment 8 during the arterial phase in the dynamic
CT scan (a) which becomes a low-density area during the equilib-
rium phase (b). CTHA also revealed a hypovascular region (c).

Treatment Algorithm of HCC

The treatment algorithm was discussed at the JSH
consensus meeting in 2005. At this meeting the treatment
algorithm was established by initially dividing the pa-
tients according to extrahepatic spread, Child-Pugh
score, and vascular invasion (fig. 6). Next, they were di-
vided by the nodule number and the vascularity of the
nodule. When the single nodule was identified as being
hypovascular, intensive follow-up or ablation was recom-
mended. When the patient had 1-3 hypervascular nod-
ules<3 cm in diameter, they should be treated by surgical
resection or RFA. When the nodules are >3 cm, they

should be treated by surgical resection or transarterial

82 Oncology 2010;78(suppl 1):78~86

This nodule becomes a low-density area during CTAP (d). Super-
paramagnetic iron oxide-enhanced MRI was carried out, but a
nodular region was not detected in the T,* MRI image (e). Gd-
EPB-DTPA-enhanced MRI showed a low-intensity area in the T,
hepatobiliary phase by Gd-EOB-DTPA-enhanced MRI (f).

chemoembolization (TACE). When the patients have 4 or
more HCC nodules, they should be treated by TACE or
transarterial embolization (TAE). If the patients have 3 or
less nodules <3 cm or a single nodule <5 cm which are
divided within the Milan criteria, liver transplantation
should be considered if the patients are younger than 65
years of age. If invasion to the portal or hepatic vein was
observed, they should be treated by surgical resection,
TATor TACE.

When the patients were classified as having poor liver
function with Child-Pugh C and the HCC nodules are
within the Milan criteria, liver transplantation should be
considered. Otherwise, palliative care should be chosen.
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Fig. 5. A needle biopsy of the nodule was
done which revealed a well-differentiated
HCC. HE. 200X.

Extrahepatic
spread

Vascular No C Yes ) ( No ) ( Yes )
invasion

Yes

) ¥
| Number l [ Single ] [ 1-3 ] (4 or more] v 3
o (Exoesding
Hypovascular Mua":lm"'“ Within MC = 0/
early HCC . and
i (MC) and 65 or
I Size age s65 age s )\ _age >65

Treatment

Fig. 6. Treatment algorithm for HCC (JSH consensus-based 2007).
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Fig. 7. A representative case with a hyper-
vascular nodule by CTHA in segment 8
with a diameter of 1.8 cm (a). This nodule
became a low-density area by CTAP (b).
This patient has good liver function classi-
fied as Child-Pugh A.

DEOV 28, 3en
STNI

Fig. 8. A representative case with a hyper-
vascular nodule by CTHA in segment 7

with a diameter of 3.0 cm (a). Locallycom- [t
plete curative necrosis was achieved by 0
RFA (b).

tadoxs 7.0

Statement 4
Which treatment do you choose for the patient having a single
HCC nodule <2 cm with Child-Pugh A?

A typical case of a 62-year-old male is shown in fig-
ure 7. A hypervascular small nodule was observed by
CTHA at segment 8 with a diameter of 1.8 cm, which be-
came a low-intensity area by CTAP. His liver function
was classified as Child-Pugh A.

38% of the participants chose surgical resection, but
62% chose RFA. At the JSH consensus meeting, 44% of
the participants chose surgical resection, but 56% chose
RFA. When only surgeons were asked the same question,
80% of them chose surgical resection, but 20% chose
RFA. This question was asked to only physicians at the
JSH consensus meeting, and 32% chose surgical resec-
tion, and 68% chose RFA.

84 Oncology 2010;78(suppl 1):78-86
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Overall survival was compared after surgical resection
with RFA [8], in which no apparent difference was ob-
served between the two groups. Thereafter, several re-
ports including a large number of patients with HCC
compared the survival or recurrence, but they are not
randomized [9-11]. This is an important issue that needs
to be clarified. Thus, randomized controlled trials are
necessary including a large number of patients to clarify
which treatment is superior between surgical resection
and RFA.

Statement 5

Which treatment do you choose for a patient having a single
HCC nodule <3 cm with Child-Pugh A?

A representative case of a 75-year-old male is shown in
figure 8a. He had a single hypervascular nodule defined
by CTHA at segment 7 with a diameter of 3 cm. His liver

Izumi
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Fig. 9. A typical case with a single hyper-
vascular HCC nodule in segment 6 with a
diameter of 1.4 cm. He has a good liver
function of Child-Pugh A (a). He was
treated by RFA alone, and complete necro-
sis was obtained (b).

function was well preserved and he was classified as
Child-Pugh A. The participants were asked this question.
74% of the participants chose surgical resection, but 26%
chose RFA by the ILCA. At the JSH consensus meeting,
80% of the participants chose surgical resection, but 20%
chose RFA as the first-line treatment.

Interestingly enough, most of the participants chose
surgical resection when the nodule was as large as 3 cm.
This hypervascular HCC nodule was treated by percuta-
neous RFA, and locally complete curative necrosis was
obtained (fig. 8b).

Statement 6
RFA should be done after TACE to the hypervascular HCC
nodule with a diameter of 2 cm.

A typical 62-year-old male with a 1.6-cm single hyper-
vascular HCC nodule in segment 6 is shown in figure 9a.
He has a good liver function with Child-Pugh A.

This statement was agreed on by 36% of the partici-
pants at the ILCA consensus meeting, but 64% disagreed.
However, at the JSH consensus meeting, 51% of the par-
ticipants agreed with this statement, but 49% disagreed.

This hypervascular HCC nodule was completely ab-
lated by RFA alone (fig. 9b). It has been reported that
TACE before RFA increased the ablated area, suggest-
ing that overall survival will improve [12-14]; however,
TACE may increase the adverse events by RFA. Whether
TACE before RFA is beneficial for the patients should be
examined by analyzing the overall survival of patients
and comparing them to receiving TACE before RFA or
without TACE before RFA.

Diagnostic and Treatment Algorithm of
the JSH

Statement 7

Do you prescribe sorafenib as the first-line treatment option
for the patients with advanced HCC in whom surgical resection,
RFA or TACE is not indicated?

As sorafenib was approved in Japan in May 2009 [15],
only a few hepatologists have experienced prescribing the
medicine. Its usefulness after TACE in patients with ad-
vanced HCC is under investigation in the USA and Japan
[16]. It will be included in the therapeutic algorithm for
HCC, but it is still unclear to hepatologists to which pa-
tients the medicine should be prescribed.

At the ILCA consensus meeting, 61% of the partici-
pants.agreed with this statement, but 30% disagreed. 9%
of them did not have any opinion on the statement be-
cause they have no experience with sorafenib. At the JSH
consensus meeting, 35% of the participants agreed with
this statement, but 29% disagreed. 36% of the partici-
pants did not have any opinion because they have no ex-
perience with sorafenib.

The best indication for sorafenib should be investigat-
ed in the near future [17].

Statement 8
Overall survival should be the endpoint for the assessment of
efficacy comparing ablation with surgical resection.

The recurrence rate after surgical resection or RFA was
reported including a large number of patients, and the in-
cidence of intrahepatic recurrence was higher after RFA
than surgical resection [11]. However, overall survival was
not different between the two groups. Thus, the problem
is how to evaluate the outcome of surgical resection and
RFA, and this question was proposed by hepatologists.
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This statement was agreed on by 89% of the partici-

pants at the ILCA consensus meeting, but 11% disagreed

with this statement. At the JSH consensus meeting, 84%
of the participants agreed with this statement, and 16%

disagreed. The outcome should be evaluated by both

overall survival and incidence of recurrence.
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