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Abstract Purpose: We tested the efficacy of a systemic
chemotherapy regimen combining epirubicin, cisplati-
num and infusional 5-fluorouracil (ECF) in a cohort of
patients with hepatocellular carcinoma (HCC) who
could not be given surgical, intraarterial or percutane-
ous treatment. Patients and methods: Between January
1998 and June 2000, 21 patients with metastatic and/or
locally advanced HCC complicating a fibrous liver or a
well-compensated (Child A) cirrhosis were given sys-
temic chemotherapy with the ECF regimen. Tumor
responses as assessed on CT scan and in terms of
survival were studied. Results: Patients completed a
median of five chemotherapy courses. Overall tolerance
was good but eight patients developed grade 3-4 tox-
icity, mainly hematological, and one patient experi-
enced a grade 4 renal toxicity. Median survival was
10 months. Actuarial survivals (±SD) at 6 months,
1 year and 2 years were 90.2±9%, 70.3±10% and
24.6±19%, respectively. Of the 21 patients, 13 died, 12
from their tumor and 1 from treatment-related renal
failure. There were only three objective responses
(14.5%; CI95 1–28%) but one of these corresponded to
a pathological complete response. The delay to tumor

progression was 5.9±4.7 months. Conclusions: Sys-
temic chemotherapy using the ECF regimen gave a
poor response and low survival rates. It would appear
reasonable to pursue the search for potentially effica-
cious chemotherapy protocols using other drug
combinations.
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Introduction

Hepatocellular carcinoma (HCC) is one of the most
frequent cancers worldwide [1]. The incidence in
Western countries is among the lowest but has in-
creased significantly. In France approximately 6000
persons die annually from HCC [2, 3]. Surgical (re-
section, transplantation) or percutaneous treatment
(alcoholization, radiofrequency ablation) have curative
potential, but can only be used in one-third of the
patients [4, 5]. For more than 70% of the patients, the
only currently recommended treatment is symptomatic
palliation [6]. Either because of the severity of the
underlying liver disease, or because intrahepatic dis-
semination precludes local treatment despite the pa-
tient’s good general status or good liver function
compatible with more aggressive treatment. The role of
systemic chemotherapy in the treatment of HCC is very
limited. Several agents have been assessed in single-
drug or multiple-drug regimens and have given low
response rates varying from 0 to 35% [7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19]. A few phase II trials have
provided more interesting results, particularly with
polychemotherapy regimens [8, 9, 10, 11, 18, 19]. The
epirubicin-cisplatinum-5-fluorouracil (ECF) combina-
tion, currently the standard protocol for gastric ade-
nocarcinoma, has given a response rate of 29% in a
small cohort of seven patients [8]. We decided to test
the efficacy of this treatment protocol in a larger cohort
of patients with HCC.
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Patients and methods

Between January 1998 and June 2000, 492 patients with newly di-
agnosed HCC were seen at the Pluridisciplinary Concertation Unit
for liver tumors at the Rennes Comprehensive Cancer Center. For
all these patients the diagnosis of HCC was based on: (a) histology
or cytology findings, (b) the association of a tumor mass in a cir-
rhotic liver with elevation of alpha-fetoprotein (aFP), or (c) two
contrast-enhanced examinations showing a hypervascularized liver
tumor arising in a cirrhotic liver.

Usually, surgery or percutaneous treatments are proposed for
patients having one tumor of 5 cm or less or at most three tumors of
less than 3 cm. Transarterial treatments (intraarterial injection of
iodine-131-labeled lipiodol) are proposed for patients without portal
vein thrombosis andwith one to five nodules<6 cm in diameter. The
ECF chemotherapy protocol was then proposed for patients not
indicated for curative treatment or for locoregional palliative treat-
ment but who had a good Karnofsky score of ‡70 indicating good
general health status, preserved liver function (noncirrhotic liver or
Child A cirrhotic liver), acceptable blood cell counts (neutrophil
count >15,000/mm3, platelets >100 g/l), normal renal function
(serum creatinine <110 lmol/l), and a measurable tumor target.

The ECF treatment schedule was: epirubicin 60 mg/m2 on
day 2, cisplatinum 50 mg/m2 on day 2, and 5-fluorouracil 200 mg/
m2 administered as a continuous infusion from day 1 to day 21 (i.e.
one course). Courses were repeated every 21 days. After three
courses, treatment was interrupted for a period of 3 weeks.

Tumor response was the main goal of therapy and was assessed
with computed tomography performed before treatment onset and
then every 9 weeks. The tumor response was considered (WHO
criteria) as objective for a decrease in tumor size of more than 50%,
stable disease was defined as an absence of progression and a de-
crease in tumor size of less than 50%. An objective response had to
be confirmed 4 weeks later. Progression was an increase in tumor
size of more than 25%. The same definition was used for serum
aFP levels to assess biochemical response. Patient tolerance was
also assessed (NCI-CTC version 2.0). Side effects clinically ex-
pressed within 21 days following each treatment were recorded as
acute side effects. Cause of death was also recorded. Patient sur-
vival was also evaluated as a secondary end-point.

Results

The ECF protocol was given to 21 patients, 17 men and
4 women (mean age 57.8±10.7 years), during the study
period from January 1998 through June 2000. The liver
tumor was a fortuitous discovery in six patients, dis-
covered at a regular 6-month check-up for known cir-
rhosis in five patients, revealed by tumor-related
complications (pain, hemorrhage) in nine patients and
by a cirrhosis-related complication (ascites) in one pa-
tient. The tumor developed in a noncirrhotic liver in five
patients and in a cirrhotic liver in 16 patients (due to
alcohol in ten, hepatitis B in four, hepatitis C in one, and
genetic iron overload in one). The CLIP (Cancer Liver
Italian Program) [20] scores were 0 (n=3), 1 (n=7), 2
(n=8) and 3 (n=3). There was a single tumor in nine
patients, two to five lesions in five and multiple or diffuse
tumors in seven. The mean tumor size was 84±52 mm.
Portal vein thrombosis was found in three patients and
lung metastases in four. The patients received from 1 to
16 courses of chemotherapy (median 5).

Toxicity was graded using NCI-CTC criteria ver-
sion 2.0. Overall tolerance was good. Eight patients

developed signs of minor toxicity (grade 3 or lower)
that resolved spontaneously without specific treatment.
These toxicities were predominantly hematological but
were not associated with clinical side effects. The main
toxic effects are summarized in Table 1. One patient
developed severe renal toxicity after the fourth course.
This patient had been in a stable condition until that
time and had not showed electrolyte disorders although
his kidney function was borderline normal. There was
no evident explanation for this acute adverse effect, but
the patient did experience severe nausea after treatment
limiting fluid intake. This patient died 7 weeks after
the onset of the acute adverse effect despite slowly
improving renal function. Dose reduction of 25% was
allowed for nonhematological grade 3 or more side
effects, and occurred in six patients (24%).

There was a tumor response in three patients (14.5%;
CI95 1–28%). Nine patients were stable and nine had
tumor progression. In one stable patient, an early objec-
tive tumor response was not confirmed later. The delay to
tumor progression was 5.9±4.7 months. Survival in the
three patients who had an objective tumor response was
long: one died after 28 months, one was still alive at the
time of this report after 30 months with progression (the
same chemotherapy had been successfully reinstituted).
The third patient underwent surgical resection after five
courses of chemotherapy. He was still alive at the time of
this report without progression 14 months after surgery.
The histological data were very interesting. Initially the
patient had amultinodular 10-cm tumor of the right lobe.
The surgical procedure was a right lobe resection. In the
resected specimen, histological examination identified
three nodules of 0.5, 3 and 4.5 cm without viable tumor
cells defining a histological complete response. There was
no vascular invasion nor capsule around the nodules.

The median survival of the treated patients was
10 months (range 3–30+ months). Actuarial survivals
(±SD) at 6 months, 1 year and 2 years were 90.2±9%,
70.3±10% and 24.6±19%, respectively. Nine patients
died due to progression of their tumor, and one patient
died from cisplatinum-related renal failure.

Discussion

Advanced HCC not amenable to surgical resection or
percutaneous treatment has a very dismal prognosis [6].

Table 1. Toxicity of the treatment

Toxicity Grade 3 Grade 4

Neutrophil count 4 1
Platelet 0 1
Mucositis 1 1
Vomiting 1 0
Fever 0 1
Renal 0 1 (death)
Asthenia 3 0
Glycemia 2 0
Alopecia grade 2 2 2
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For disease confined to the liver, various locoregional
treatments may offer useful palliation. These include
intraarterial infusion of combination chemotherapy [10,
21, 22], chemoembolization [23] and iodine-131-labeled
lipiodol [24, 25].

Different combination chemotherapy regimens have
been proposed but with high toxicity for low efficacy.
Single agents with a reproducible response rate of more
than 10% are 5-fluorouracil, doxorubicin and cisplati-
num. New agents such as paclitaxel, docetaxel or iri-
notecan have to demonstrate their activity against HCC.
However, a higher response rate could be obtained by
combining drugs that have synergistic activity, in par-
ticular combinations of 5-fluorouracil, anthracyclines
and cisplatinum (ECF [8]) or combinations including
interferon (PIAF [10, 18]). This latter protocol gave
16.8% response, and low toxicity [18], and for the few
patients who underwent surgical resection after achiev-
ing a partial response, complete histological response
was noted in one-third. These results led us to undertake
a trial with the ECF regimen; we decided not to use
interferon therapy.

In our series, the treatment resulted in an objective
response rate of 14.5% (CI95 1–28%) and a median
survival of 10 months (43 weeks). Only the three pa-
tients who had an objective response had a survival of
long duration. As our group was small, we did not
perform a statistical analysis to determine a predictive
factor for response. However, our responders were ei-
ther hepatitis C carriers or noncirrhotic, which are fac-
tors usually associated with a good response [18, 19].
Only one of the three responders had undergone a sur-
gical resection. In the study of Leung et al. [18], it was
possible to carry out a secondary resection in 11% of the
treated patients after chemotherapy.

Our results are comparable with those of most phase
II systemic chemotherapy trials. A median survival of 9
months and a 39% response rate with the association
etoposide/cisplatin [7, 8], and a 16.8% response rate and
a median survival of 30.9 weeks with the PIAF regimen
[10, 18] have been reported.

In our study, the toxicity of the ECF combination
was low despite the fact that more than 80% of the
patients had cirrhosis. It is particularly noteworthy that
patients with neutropenia due to hypersplenism did not
exhibit excessive hematological toxicity and that there
were no patients showing overt liver toxicity. There was
one treatment-related death due to renal insufficiency
caused by cisplatinum, in spite of correct hydration and
normal serum creatinine level at treatment onset. How-
ever, we did not assess the quality of life using a written
questionnaire in our patients. The quality of live was
assessed before every course of chemotherapy by careful
questioning.

In conclusion, treatment of HCC using the ECF pro-
tocol was well tolerated, but gave only a 14.5% objective
response rate and a low survival time (10 months). This
combination could not be recommended as a ‘‘standard’’
for HCC. It would appear reasonable to pursue the

search for other effective chemotherapy schemes since
this response rate is still quite insufficient. The potential
contribution of new compounds (oxaliplatinum, irino-
tecan, taxanes) remains to be determined.
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