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A B S T R A C T

Purpose
Randomized studies on tamoxifen treatment of hepatocellular carcinoma (HCC) produced
conflicting results. The aim of this study was to assess the efficacy of tamoxifen adminis-
tration in improving overall survival of patients with advanced HCC.

Patients and Methods
A total of 420 patients with HCC who were not suitable for surgery or local treatment were
randomly assigned between April 1995 and May 2000: 210 in the control group and 210 in
the tamoxifen group (20 mg/d orally). Patients with WHO performance status greater than 2,
belonging to Child-Pugh class C, or with serum creatinine greater than 130 �mol/L were
not eligible.

Results
Tolerance was good and the main reported adverse effects were thrombophlebitis (three
patients), nausea (two patients), and hot flushes (three patients). Outcome did not differ
between the two treatment arms: estimated median survival was 4.8 and 4.0 months in the
tamoxifen and in the control groups, respectively (P � .25). Univariate analysis showed
significant association of survival with age, Okuda stage, WHO performance status, Child-Pugh
class, intrahepatic tumor stage, alpha-fetoprotein serum concentration, and presence of extra-
hepatic spread, portal vein thrombosis, hepatomegaly, or hepatalgia. In a Cox proportional
hazards model we found a significant beneficial effect of tamoxifen on survival in patients
belonging to Okuda I or II stages.

Conclusion
In this large study, tamoxifen did not improve the survival of patients with advanced HCC, but
there is a suggestion that patients without major hepatic insufficiency seem to have some
survival benefit. New trials involving this specific population are warranted.

J Clin Oncol 23:4338-4346. © 2005 by American Society of Clinical Oncology

INTRODUCTION

Primary liver cancer is the fifth most com-
mon cancer and the third most common
cause of cancer-related death in the world.1

Hepatocellular carcinoma (HCC) is the
most common form of liver cancer; inci-
dence of HCC has substantially increased
in developed countries during the last
three decades2,3; this cancer is responsible
for 6,000 deaths per year in France.3 De-

spite the development of surveillance pol-
icy in cirrhotic patients, only a minority of
patients with HCC can benefit from cura-
tive therapies.4 For patients with advanced
stages, the only therapeutic method that
has shown a survival advantage is chemo-
embolization, but a clear benefit was only
demonstrated in a subgroup of patients
selected with restrictive criteria; in other
patients with unresectable HCC, there is
no standard therapy.4
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Several lines of evidence have suggested an association
between estrogen and liver cancer and an eventual role of
tamoxifen in the treatment of inoperable HCC. Estrogen re-
ceptors are expressed in normal human liver, in chronic hep-
atitis, in benign hepatic tumor tissues, and (although rarely
and at a low concentration) in HCC tumoral tissues.5 Experi-
mentally, estrogens are involved in stimulating hepatocyte
proliferation in vitro and may act as liver tumor inducers or
promoters in vivo.6 The persistent administration of estro-
gens, particularly in the form of oral contraceptive, has been
associated with an increased incidence of hepatic adenomas
and with a small increased incidence of HCC.5 The antiestro-
genic compound tamoxifen has been shown to reduce the level
of estrogen receptors in the liver, and to inhibit both hepato-
cyte proliferation after partial hepatectomy and HCC cell
growth even through an estrogen-receptor–independent
mechanism.7 Variant estrogen receptors may be found in
HCC, and are a strong prognostic factor for survival and de-
termining response to antiestrogen therapy.8

From a clinical point of view, rare reports exist of
regression of HCC during tamoxifen therapy,9 but several
comparative trials were conducted since 1990. When the
present study was initiated in 1994, the results of three
comparative trials were available showing a survival benefit
in patients with advanced HCC treated with tamoxifen10-12;
despite additional publication of large comparative studies
that clearly were negative in terms of survival,13-18 we de-
cided not to close our study because of the following con-
siderations: a limited number of patients were included in
the initial studies; it was considered overall that the studies
gave conflicting results, so that the use of tamoxifen therapy
showed a large development in clinical practice; and above
all, we considered the lack of evaluation of tamoxifen in
patients with HCC that had developed in nonviral cirrhosis.
The aim of our multicenter trial was to assess the efficacy of
tamoxifen administration in improving overall survival in
patients with advanced HCC who were not suitable for
specific therapies.

PATIENTS AND METHODS

Patient Characteristics

The study conformed to the principles of the Declaration of
Helsinki and Good Clinical Practice guidelines. The protocol was
reviewed and approved by the Ethics Review Committee of
Picardie, Amiens, France. All patients provided written informed
consent before enrollment onto the trial.

Eligibility criteria were HCC not suitable for surgical resec-
tion, liver transplantation, percutaneous ablation, or transarterial
chemoembolization. Diagnosis of HCC was either cytologically or
histologically confirmed, or made by the association of an estab-
lished diagnosis of cirrhosis; demonstration in ultrasonography,
and/or computed tomography scan, and/or MRI of a space-

occupying lesion having an image consistent with the diagnosis of
HCC; and persistently elevated alpha-fetoprotein (AFP) values
above 500 �g/L. Exclusion criteria were age younger than 18 years,
a serum creatinine greater than 130 �mol/L, a Child-Pugh class C,
a WHO performance status greater than 2, and prior treatment
with tamoxifen.

Between April 1995 and May 2000, 420 eligible patients
from 78 French institutions were randomly assigned. Two hun-
dred ten patients were assigned to the tamoxifen and the 210
patients were assigned to the control group. According to pa-
tient recruitment, we have defined a center variable: small
centers included fewer than six patients and the other centers
included six or more patients.

As shown in Tables 1 and 2, patients and tumor characteris-
tics were well balanced between the two treatment groups. The
mean age was 67.4 years (standard deviation [SD], 0.4 years). Most
patients were men with underlying alcoholic cirrhosis. In both
arms, cytologic or histologic tumor diagnosis was performed in a
majority of patients. Previous treatments such as surgery, chemo-
embolization, percutaneous ethanol injection, or systemic chemo-
therapy were performed in 61 patients (14.5%).

Study Design and Random Assignment

Two French cooperative groups, Fédération Francophone de
Cancérologie Digestive (FFCD) and Association Nationale des
Gastroentérologues Hospitaliers, opened this multicenter phase
III trial with two treatment arms. Between April 1995 and May
2000, eligible patients were registered at the FFCD center. They
were randomly assigned between tamoxifen (study arm) and
symptomatic treatment (control arm). Stratification was per-
formed according to the institution guidelines, the type of prior
treatment of HCC (none v surgery v chemoembolization v percu-
taneous ablation), the Okuda stage (stage I v II v III), and the
WHO performance status (0/1 v 2).

Treatment

In the study group, tamoxifen was given orally at 20 mg per
day (Kessar; Pharmacia S.A.S, Saint-Quentin en Yvelines, France)
from the date of random assignment until death or inability to
swallow the drug. Toxicity and patient’s refusal were reasons for
discontinuing or stopping treatment. All patients in the study
group and in the control group received best supportive care and
appropriate management of the liver disease as usually practiced
in the individual centers; hormonal therapy, except tamoxifen in
the study group, was the only forbidden medication.

Study Evaluations

The degree of liver function and the tumoral stage were
evaluated according to the Child-Pugh classification19 and the
Okuda system, respectively.20 Before random assignment, age, sex,
diagnosis, and etiology of cirrhosis were assessed. Clinical exami-
nation and blood samples were obtained for blood cell counts; pro-
thrombin time; serum creatinine; serum albumin; serum bilirubin;
AST and ALT; alkaline phosphatase; gamma-glutamyl transpeptidase
(GGT), hepatitis B surface antigen; anti–hepatitis B core, anti–hepa-
titis B surface, and anti–hepatitis C virus antibodies; and AFP deter-
minations. Child-Pugh score and WHO performance status were
staged. Thoracic fluoroscopy, upper GI tract endoscopic examina-
tion, and abdominal computed tomography scan were also obtained.
Health-related quality of life was evaluated by the Spitzer quality-of-
life index, which is a cancer-specific quality-of-life measurement. A
score of 0 (worst) to 10 (best) was calculated after the patient
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answered the five items of the questionnaire in the areas of activity,
daily life, health perceptions, social support, and behavior. Each area
was assessed with one item, rated on a 3-point scale.21

Patient follow-up was planned every 3 months until death or
treatment was stopped; at each follow-up, clinical examination
and blood samples were obtained for blood cell count, prothrom-
bin time, serum creatinine, serum albumin, serum bilirubin, ALT

and AST, alkaline phosphatase, and GGT; Child-Pugh score,
WHO performance status, and Spitzer quality-of-life index were
also assessed.

Information on toxicity and adverse events was systemati-
cally collected during treatments. We report those potentially due
to tamoxifen treatment and not those probably due to tumoral
progression or underlying cirrhosis.

Statistical Analysis

The primary end point was overall survival (OS). The
planned sample size of 420 patients was calculated with a two-
tailed type I error of 5% and a statistical power of 80%, and the
following hypotheses: an expected median survival of 6 months
in the control group and 8 months in the tamoxifen-treated
group. The patients were recruited during 36 months and a
minimal duration of 12 months of follow-up was planned. OS
was defined as the interval between the date of random assign-
ment to treatment and the date of death or the last follow-up
information for living patients. Data were analyzed on in intent-
to-treat principle.

At inclusion, the clinical variables were described as mean
(� SD) or frequencies, and respectively compared with the Stu-
dent’s t test or the Pearson �2.

Survival curves were estimated by the Kaplan-Meier method
and compared by the log-rank test. Relative hazard of death and

Table 1. Baseline Patient Characteristics

Characteristic

Tamoxifen
(n � 210)

Control
(n � 210)

P
No. of

Patients %
No. of

Patients %

Age, years
Mean 67.5 67.3 .76
SD 0.6 0.6

Male sex 186 88.6 189 90.0 .64
Underlying cirrhosis 190 90.5 182 86.7 .22
Etiology of cirrhosis

Alcohol 139 73.2 142 78.0 .78
Hepatitis C virus 26 13.7 20 11.0
Hepatitis B virus 11 5.8 11 6.0
Other 8 4.2 5 2.8
Unknown 6 3.2 4 2.2

Child-Pugh class
A 102 48.6 105 50.0 .25
B 86 41.0 93 44.3
C 17 8.1 9 4.3
Unknown 5 2.4 3 1.4

WHO performance
status

0 46 21.9 31 14.8 .15
1 99 47.1 112 53.3
2 65 31.0 67 31.9

Ascites
None 139 66.2 137 65.2 .36
Mild 57 27.1 54 25.7
Moderate 14 6.7 19 9.1

Encephalopathy
Present 4 1.9 3 1.4 .99
Absent 206 98.1 207 98.6

Hepatomegaly
Present 154 73.3 168 80.0 .12
Absent 56 26.7 42 20.0

Hepatalgia
Present 43 20.5 66 31.4 .01
Absent 167 79.5 144 68.6

Prothrombin time, %
� 65 157 75.9 166 79.8 .57
40-65 48 23.1 41 19.7
� 40 2 1.0 1 0.5

Serum bilirubin, �mol/L
� 35 160 77.7 158 76.3 .86
35-50 17 8.2 16 7.7
� 50 29 14.1 33 15.9

Serum albumin, g/L
� 28 48 23.7 24 11.5 .004
28-35 77 37.9 100 48.1
� 35 78 38.4 84 40.4

Abbreviation: SD, standard deviation.

Table 2. Baseline Tumor Characteristics

Characteristic

Tamoxifen
(n � 210)

Control
(n � 210)

P
No. of

Patients %
No. of

Patients %

Type of diagnosis
Cytlologic or histologic 122 58.1 130 61.9 .43
Imaging � AFP � 500 �g/L 88 41.9 80 38.1

Okuda stage
I 71 33.8 74 35.2 .86
II 119 56.7 119 56.7
III 20 9.5 17 8.1

AFP categories, �g/L
� 5 42 20.5 59 28.9 .12
6-250 59 28.8 63 30.9
251-5,000 63 30.7 53 26.0
� 5,000 41 20.0 29 14.2

Portal vein thrombosis
Absent 122 58.7 129 62.6 .41
Present 86 41.3 77 37.4

Involved liver volume, %
� 50 148 70.5 141 67.1 .76
� 50 62 29.5 69 32.9

Metastatic spread
Absent 174 82.9 174 82.9 .99
Present 36 17.1 36 17.1

Previous treatment
None 181 86.2 179 85.2 .78
Surgery 8 3.8 8 3.8 .88
Chemoembolization 14 6.7 14 6.7 .81
Percutaneous ethanol injection 7 3.3 8 3.8 .88
Systemic chemotherapy 0 0.0 2 0.9 .16

Abbreviation: AFP, alpha fetoprotein.
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95% CI adjusted by the main prognostic factors were estimated
by Cox’s proportional hazards model. An exploratory subgroup
analysis was also performed among patients with Okuda I or II
stages. The Spitzer quality-of-life index was described and com-
pared at baseline and during 9 months (three follow-up assess-
ments) in each arm. A mean difference among available scores was
calculated and compared between baseline and each of these
follow-up assessments.

RESULTS

Treatment

Among the 210 patients assigned to receive tamoxifen,
14 (6.6%) have stopped taking the drug. The other 96
patients continued until death or until they were unable to
swallow. The reasons for discontinuing tamoxifen were tox-
icity (n � 6), refusal (n � 4), and severe intercurrent
extrahepatic disease (n � 4). Of 210 patients enrolled onto
the control group, five (2.4%) took tamoxifen.

Toxicity

Eleven (5.2%) patients have developed a tamoxifen-
related toxicity. Reported adverse effects were thrombo-
phlebitis (three patients); hot flushes (three patients);
nausea (two patients); and dizziness, headache, and sexual
impotence (one patient each).

Survival

By November 15, 2000, 392 patients (93.3%) had
died. The main causes of death (listed in Table 3) were tumor
progression and hepatorenal syndrome. According to treat-
ment arm, there were no differences in overall survival (Fig
1): estimated median survival was 4.8 months (SD, 0.6
months) and 4.0 months (SD, 0.5 months) in the tamoxifen
and in the control groups, respectively (P � .25), and the
1-year survival probability was 22.8% (SD, 3.0%) and
19.9% (SD, 2.8%), respectively. Univariate analysis showed
significant association of survival with age, Okuda stage,
WHO performance status, Child-Pugh class, intrahepatic
tumor stage, presence of extrahepatic spread of the tumor,
presence of portal vein thrombosis, AFP serum concentra-
tion, and presence of hepatomegaly or hepatalgia (Table 4).

After adjustment for prognostic factors, in comparison
with the control group, patients receiving tamoxifen had a
lesser probability of death. However, this relative hazard
ratio of death among overall patients was not significant
(hazard ratio, 0.83; 95% CI, 0.68 to 1.02; P � .074; Table 5).
The clinical factors that independently influenced OS were
Okuda stage, AFP serum concentration, WHO perfor-
mance status, portal vein thrombosis, and hepatomegaly
(Table 5). In comparison with the Okuda I patients, the
Okuda II and Okuda III patients have a significantly greater
risk of death: relative risk (RR), 1.51 (95% CI, 1.20 to 1.90)
and RR, 3.03 (95% CI, 2.07 to 4.43), respectively. AFP
serum concentration greater than 5 �g/L was significantly
associated with a poor survival probability: the RR of death
was 1.75 (95% CI, 1.32 to 2.32) for patients with AFP more
than 5 and � 250 �g/L, and 1.89 (95% CI, 1.45 to 2.47) for
patients with AFP more than 250 �g/L. The presence of a
portal vein thrombosis and hepatomegaly had a negative
impact on OS: RR, 1.44 (95% CI, 1.16 to 1.79) and RR, 1.37
(95% CI, 1.07 to 1.77), respectively.

The results of exploratory analysis in patients belong-
ing to Okuda I or II stages using a multivariate Cox propor-
tional hazards model highlighted a significant beneficial
effect of tamoxifen on OS: RR, 0.79 (95% CI, 0.4 to 0.98;
P � .033; Table 5). Despite this result, the same clinical
factors in the overall patient analysis influenced survival
probability: Okuda stage, AFP serum concentration, WHO
performance status, portal vein thrombosis, and hepato-
megaly (Table 5).

Quality of Life

Data describing the Spitzer quality-of-life index at
baseline and during follow-up are shown in Table 6. Ac-
cording to baseline, among patients with follow-up, the
mean Spitzer index globally decreased during 9 months. In
the tamoxifen and control group, the decrease in scores
represented 11% (�1.14 points) and 9% (�0.93) of the
theoretical range score, respectively.

DISCUSSION

In our study, HCC patients treated with tamoxifen had the
same OS as patients who never took this drug. The quality of
life seemed to be similar. These negative results are consis-
tent with the state of the art from literature regarding hor-
monal therapy of HCC.4 In the 1990s, three controlled
studies showed significantly improved survival in patients
treated with tamoxifen.10-12 Therefore, this drug has been
widely used in clinical practice, especially because of its low
cost, low incidence of adverse effects, and the lack of a
potential useful therapeutic approach in patients with inop-
erable HCC. Then, two meta-analysis studies of the few
available clinical trials reporting a significant 1-year survival

Table 3. Causes of Death (some patients had several causes of death)

Cause of Death

Tamoxifen Control

P
No. of

Patients %
No. of

Patients %

Total deaths 194 198
Deaths of known origin 175 172
Tumor progression 110 62.9 114 66.3 .86
Hepatorenal syndrome 64 36.6 64 37.2 .89
GI bleeding 28 16.0 29 16.9 .95
Metastasis 20 11.4 24 14.0 .57
Other 37 21.1 34 19.8 .63
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advantage with tamoxifen seemed to confirm the initial
reports.22,23 It must be emphasized that the positive studies
suffered from important statistical bias: two were non-
blinded studies,10,11 one was not a randomized study,10 and
above all, they included a small number of patients (38, 36,
and 22 patients, respectively), causing a high type I risk.

In 1995, a somewhat confusing result was obtained
from a study reporting a significant improvement of 1-year
survival rate without improvement of the median survival
time in patients treated with tamoxifen.14 From 1995 to
2002, five large negative randomized studies (four of which
were double-blind trials) from a total of 1,144 patients were
clearly negative in terms of survival and contradicted the
promising results reported in the 1990s.13-18 Finally, the
updating of one previous meta-analysis,15 the 5-year results
of a previously negative randomized trial,24 and the recent
publication of a negative meta-analysis including all ran-
domized studies confirm that tamoxifen imparts no antitu-
moral effect and no survival benefit in patients with HCC.25

The publication in the recent 10 years of conflicting
and confusing results from a clinical point of view, and the
great number of studies needed before a final conclusion
can be drawn, must serve as a strong incitement for the
readers to focus high-quality trials and for the researchers to
plan clinical trials. This conclusion is in accordance with the
recommendations of the Barcelona-2000 European Associ-

ation for the Study of the Liver conference regarding the
necessity to assess efficacy of treatment of HCC in multi-
center, large, randomized controlled trials.26

In comparison with other large, randomized, negative
studies, our trial included somewhat different patients: in the
Cancer of the Liver Italian Program (CLIP) study, the patients
were not exclusively in palliative condition, as were our pa-
tients (47% of the 237 patients in the CLIP study were admin-
istered tamoxifen associated with a locoregional treatment,
and median survival in the control group was 16 months).15

Our study was conducted in the French population in which
HCC is mainly developed in alcoholic cirrhosis, whereas pre-
vious studies essentially focused on HCC developed in postvi-
ral cirrhosis.11,13-15,17,18 The multivariate analyses highlighted
the same prognostic factors as the other studies, suggesting
robustness of our data and our results. Okuda stage, AFP
serum concentration, WHO performance status, portal vein
thrombosis, and hepatomegaly were the main clinical factors
influencing OS.

Our study may have some limitations. First, it was not
a double-blind trial versus placebo, but this deficiency is
probably of marginal importance in a study for which the
sole criterion was global survival. Second, there was no
evaluation of objective response according to radiologic or
biochemical criteria; in a phase II study and in many phase
III studies, including the positive studies, it was reported

Fig 1. Kaplan and Meier estimated probability of survival in patients administrated tamoxifen (n � 210) and in controls (n � 210).
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that this event is extremely rare.10,11,13,14,17 Third, we
choose not to perform the assessment of estrogen receptors
in the tumors because we considered that the cost of the
procedure and the need for liver biopsy might reduce the
inclusion rate in the trial.

At the beginning our trial, it seemed that the priority
was to conduct promptly an easy to perform trial, in terms

of feasibility and cost, to solve the conflicting results of
published data. According to eligibility criteria, 23 patients
(10.5%) in the tamoxifen group and 12 patients (5.7%) in
the control group, respectively, belonged to the Child-Pugh
class C or had an undetermined Child-Pugh score at the
date of inclusion. However, these patients were considered
initially by the investigators to have fulfilled the inclusion
criteria. We have ultimately decided to include these pa-
tients in our analysis because they represented only a mi-
nority of patients and were well balanced in the two arms of
the study. Although randomization globally allowed a well-
balanced repartition of patients and tumor characteristics
between the two groups, it is noteworthy that serum albu-
min was significantly lower in the treatment group. How-
ever, it is unlikely that this difference counteracted the
results of the trial. On one hand, other parameters assessing
hepatic function, and particularly the most valid means
of assessing prognosis in patients with cirrhosis—the Child-
Pugh classification—were equally divided among the two
groups. On the other hand, all parameters assessing tumor
development were well balanced. Finally, the dosage of
20 mg per day of tamoxifen may be considered low, but it
is known that even a small dose of tamoxifen is able to block
all of the estrogen receptors, and because this drug has a
long biologic half-life, it accumulates during long-term ad-
ministration, making the low doses relevant.27 Conversely
the tamoxifen dosage was higher in three large negative
studies,15-17 and speculating on a therapeutic effect of tamox-
ifen independent of estrogen receptors, a recent trial evaluating
the effect of high-dose tamoxifen found that it does not pro-
long survival and even may have a negative impact.18

It has been proposed that the growth of HCC is mod-
ulated by estrogens, offering the rationale for evaluating the
efficacy of estrogen receptor blockage by tamoxifen. Lack of
tamoxifen efficacy in terms of tumor growth and survival
could be ascribed either to a low expression of estrogen
receptors in HCC28 or to the expression of mutated estro-
gen receptors, which is known to be associated with male
sex, unfavorable prognosis, high tumoral growth, and inef-
ficacy of tamoxifen.8 However, a study recently suggested
that the effect of tamoxifen treatment is not affected by the
expression of hormone receptors.17

Despite these main results, we have observed a better
survival in a subgroup of patients with relatively preserved
condition as assessed by Okuda stage I or II. Because this is
a result of subgroup analysis, this finding must be regarded
with great caution. On one hand, a favorable influence of
liver disease severity on the efficacy of tamoxifen treatment
was not observed in previous studies.10,13-16 On the other
hand, this effect was demonstrated in an a posteriori de-
fined group; the data cannot be considered as evidence in
favor of treatment and only provides a rationale for testing
tamoxifen in this subgroup of patients in a randomized
controlled study. This positive result among Okuda I and

Table 4. Overall Survival According to Patients’ Baseline Characteristics
in Univariate Analysis

Baseline Parameters
Median Survival

(months) SD P

Sex
Male 4.2 0.3 .43
Female 6.5 1.6

Center
Small, � 6 patients 4.1 0.2 .047
Others, � 6 patients 5.6 0.4

Age, years
� 70 3.4 0.4 .0012
� 70 5.9 0.7

Okuda stage
I 7.6 1.8 .0001
II 3.9 0.4
III 1.4 0.2

WHO performance status
0 8.5 0.9 .0001
1 4.3 0.3
2 2.4 0.3

Child-Pugh class
A 5.9 0.6 .0001
B 3.1 0.4
C 1.5 0.8

Metastatic spread
Absent 4.4 0.4 .007
Present 3.3 0.9

AFP, �g/L
� 5 8.2 1.3 .0001
� 250 4.1 0.5
� 250 3.5 0.5

Treatment
Tamoxifen 4.8 0.6 .25
Control 4.0 0.5

Hepatomegaly
Present 2.9 1.0 .0002
Absent 8.5 0.3

Hepatalgia
Present 2.5 0.4 .0005
Absent 5.1 0.3

Prior treatment
None 4.2 0.3 .32
Yes 5.7 0.7

Involved liver volume, %
� 50 5.0 0.5 .0001
� 50 3.4 0.6

Portal vein thrombosis
Absent 5.9 0.5 .0001
Present 2.9 0.3

Abbreviations: SD, standard deviation; AFP, alpha fetoprotein.
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II patients could be explained by the fact that Okuda III
patients have a low probability to obtain a survival benefit.
The potential antitumoral effect of tamoxifen could be
counterbalanced by the negative impact of the disease evo-
lution. For example, major vascular tumor invasion with or
without hepatic failure could reduce the beneficial effect of

tamoxifen. Another explanation could be that the clinical
variability was more controlled without Okuda III patients.
Another possible explanation is that statistical power was
optimized. For example, we observed a larger number of
patients who have elevated AFP greater than 250 �g/L in the
treatment than in control arm. In this regard, we discussed

Table 5. Multivariate Cox Proportional Hazards Risk Analysis

Parameter

Model 1, Okuda I/II/III
(n � 420)

Model 2, Okuda I/II
(n � 383)

RR 95% CI P RR 95% CI P

Treatment
Control group 1 1
Tamoxifen 0.83 0.68 to 1.02 .074 0.79 0.64 to 0.98 .033

Center
Others, � 6 patients 1 1
Small, � 6 patients 1.10 0.90 to 1.35 .36 1.14 0.92 to 1.41 .24

Sex
Female 1 1
Male 1.39 1.00 to 1.94 .042 1.33 0.94 to 1.89 .09

WHO performance status
0 1 1
1 1.40 1.05 to 1.86 .02 1.37 1.02 to 1.83 .030
2 1.96 1.44 to 2.68 .0001 1.81 1.32 to 2.49 .0002

Okuda stage
I 1 1
II 1.51 1.20 to 1.90 .0004 1.55 1.23 to 1.95 .0002
III 3.03 2.07 to 4.43 .0001

Hepatomegaly
No 1 1
Yes 1.37 1.07 to 1.77 .012 1.32 1.01 to 1.71 .035

AFP, �g/L
� 5 1 1
� 250 1.75 1.32 to 2.34 .0001 1.83 1.36 to 2.47 .0001
� 250 1.89 1.45 to 2.47 .0001 1.98 1.50 to 2.62 .0001

Portal vein thrombosis
No 1 1
Yes 1.44 1.16 to 1.79 .0011 1.66 1.33 to 2.07 .0001

Abbreviations: RR, relative risk; AFP, alpha fetoprotein.

Table 6. Description of the Spitzer Quality-of-Life Index During Follow-Up According to Treatment Arms

Follow-up

Tamoxifen Spitzer QoL Index Control Spitzer QoL Index

P
No. of

Patients Mean SD
No. of

Patients Mean SD

Baseline 180 7.97 1.69 148 8.04 1.48 .72
3rd month 147 6.54 2.64 117 6.82 2.48 .57
6th month 76 6.59 2.65 70 7.01 2.45 .32
9th month 43 7.14 2.5 45 7.11 2.49 .46

Mean difference between baseline
3rd month 147 �1.43 2.54 117 �1.22 2.17 .49
6th month 76 �1.68 2.83 70 �1.12 2.39 .20
9th month 43 �1.14 2.45 45 �0.93 2.31 .69

Abbreviations: QoL, quality of life; SD, standard deviation.
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pragmatically the interest of including Okuda III patients in
our study and future studies.

In conclusion, this study confirmed that tamoxifen is
not effective in prolonging survival of patients with advanced
HCC in those with cirrhosis of various etiologies. The result of
an experimental study supports a clinical trial of tamoxifen as a
chemopreventive agent in humans with chronic liver disease.29

From a practical point of view, HCC remains a significant
clinical challenge; many patients are still diagnosed at a non-
surgical stage so that curative methods such as hepatic liver
transplantation, hepatic resection, and percutaneous ablation
can be proposed only to a minority of patients. For those
patients diagnosed at an advanced stage, arterial chemoembo-
lization has been demonstrated to prolong survival, but this
method can be performed only among to a small proportion of
asymptomatic patients with a preserved liver function. For
other patients with advanced HCC there is no standard ther-
apy, given that chemotherapy, interferon therapy, and antian-
drogen therapy are ineffective.4 Regarding tamoxifen, large
clinical trials using somatostatin analogs do not seem to con-

firm initial promising results of small randomized trials.30,31

There is an obvious and urgent need for clinical trials evaluat-
ing new treatment options such as the novel targeted agents
BAY 43-9006,32 gefitinib,33 and pravastatin.34
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