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Abstract

AIM: To investigate the efficacy and toxicity of
systemic chemotherapy in a retrospective study of
patients with hepatocellular carcinoma (HCC) occurring
in normal or fibrotic liver without cirrhosis.

METHODS: Twenty-four patients with metastatic or
locally advanced HCC in a normal or a fibrotic liver
were given systemic chemotherapy (epirubicin, cis-
platin and 5-fluorouracil or epirubicin, cisplatin and
capecitabine regimens). Tumor response, time to pro-
gression, survival, and toxicity were evaluated.

RESULTS: There were 7 women and 17 men, mean
age 54 %= 10 years; 18 patients had a normal liver and
6 had a fibrotic liver (F1/F2 on biopsy). Mean tumor
size was 14 cm, 5 patients had portal vein thrombosis
and 7 had metastasis. Patients received a median of 4
chemotherapy sessions. Overall tolerance was good.
There were 5 partial responses (objective response rate
= 22%), and tumor control rate was 52%. Second line
surgical resection was possible in two patients. Median
survival was 11 mo, and 1- and 2-year overall survival
rates were 50% + 10% and 32% % 11%, respectively.

CONCLUSION: In patients with HCC in a non-cirrhotic

liver, chemotherapy was well tolerated and associated
with an objective response rate of 22%, including two
patients who underwent secondary surgical resection.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most frequent
primary liver cancer, the fifth most common malighancy
wotldwide, and the third most common cause of cancer
deaths'". Unfortunately, most patients are seen when the
disease has reached a stage beyond curative treatment
(surgery or percutaneous ablation), leaving palliative
care as the only alternative. Based on the Barcelona-
Clinic Liver Cancer (BCLC) staging classification and
treatment schedule, chemoembolization is the best option
for intermediate stage patients, while for advanced stage
patients, no standard treatment was established until
2007. Fortunately, after the positive results of the SHARP
trial”) 2 new treatment, sorafenib, was approved for
advanced stage patients because of major improvements
in overall survival and time to progression in comparison
with placebo. In contrast to studies of most other
malignancies, the efficacy of systemic chemotherapy has
never been demonstrated in HCC. Despite the lack of
demonstrated efficacy, doxorubicin is accepted by some
physicians as a possible treatment for advanced HCC. In
some recent trials using doxorubicin as a control arm,
the investigational arms, a combination of platinum,
doxorubicin, 5-fluorouracil and interferon in one trial”™
ot nolatrexed™, a novel thymidylate synthase inhibitor
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in another trial, did not demonstrate any advantage
or were associated with worse overall survival than
doxorubicin alone. In one trial, this could have been partly
due to toxicity, particularly because of hepatitis B virus
reactivation”. Most likely, systemic chemotherapy lacks
efficacy because of the frequently observed multidrug
tumor resistance” " (P-glycoprotein overexpression, p53
gene mutations), although greater drug toxicity related
to the underlying cirrhosis might certainly have had an
effect. In a search for clues to resolve this question, we
retrospectively analyzed our records of cirrhosis-free HCC
patients who received a standard chemotherapy regimen
{ECF [epitubicin, cisplatin (CDDP) and 5-fluorouracil
(5FU)" or ECC (epirubicin, CDDP and capecitabine)"’}.
Our goal was to determine whether chemotherapy was
more effective in these patients than in HCC patients with
cirrhosis.

MATERIALS AND METHODS

Between July 1999 and June 2006, we delivered standard
chemotherapy regimens to 30 patients with HCC oc-
curring in a non-cirrhotic liver. There was no indication
for curative surgery or palliative treatment in these pa-
tients who had good performance status (ECOG PS 0
or 1), preserved liver function, normal blood cell counts
(neutrophils > 15000/mm”, platelets > 100 % 10°/L),
normal renal function (serum creatinine < 110 prnol/ L),
and a measurable tumor target. Biopsy specimens, from
the tumor and unaffected liver tissue, provided the di-
agnosis of HCC in non-cirrhotic liver in all 30 patients.
None had a fibrolamellar cancer. The diagnosis of a
normal liver was, however, less than certain in one pa-
tient since tumor cells had invaded most of the “normal
liver” biopsy specimen. Five of the 30 patients had re-
ceived a chemotherapy regimen other than ECF or ECC:
capecitabine plus oxaliplatin (# = 3), and gemcitabine
plus oxaliplatin (z = 2). Excluding these 6 patients, we
thus retrospectively analyzed the records of 24 patients
who received an ECF or ECC regimen for HCC occur-
ring in a non-cirrhotic liver (normal liver or F1-F2 fibro-
sis); the ECF regimen was given from 1999 to 2002 and
then we used the ECC regimen, which was much more
convenient because it could be given orally.

The ECF treatment schedule was: epirubicin 60 mg/ m’
on day 1, CDDP 50 mg/m” on day 1, and 5FU 200 mg/m”
administered in a continuous infusion from day 1 to day
21; in the ECC regimen, 5FU was replaced by capecitabine
1000 mg/ m” twice a day from day 1 to day 14 followed by
a 7-d off period. Courses were repeated every 21 d.

Tumor response was assessed with computed
tomography performed before treatment onset and then
every 9 wk (three chemotherapy courses). The tumor
response (World Health Organization criteria) was
considered as complete in the case of total disappearance
of all tumors with normalization of a-fetoprotein (AFP)
level, as partial for a decrease of tumor size less than 50%,
and as stable disease with absence of progression and a
decrease in tumor size less than 50%. Progression was
an increase in tumor size greater than 25%. An objective

response was defined by achievement of a complete or
partial response. Patient tolerance was assessed using
NCI-CTC AE version 2.0. In some patients with an
excellent general status, second line therapy was proposed
in the event of disease progression. Patient survival could
be precisely evaluated for all patients and was calculated
using the Kaplan-Meier method. The cause of death was
recorded when available.

RESULTS

The ECF protocol was given to 10 patients, and the
ECC protocol to 14. There was no difference in disease
status between these two groups. The population was
composed of 17 men and 7 women, mean age 54.3 *
10.7 years (range: 23-77 years). The liver tumors were
revealed in all patients by tumor-related complications
(pain, fever, constitutional syndrome). The tumor
developed in a non-cirrhotic liver in 18 patients and in a
fibrotic liver in 6 (classified as F1 or F2). The etiological
investigation revealed that 6 patients drank more than 4
units of alcohol per day, one had serological markers of
hepatitis C, 2 had steatosis and were overweight, and one
had genetic hemochromatosis treated by phlebotomy
and was without iron liver overload on liver biopsy;
no contributory factor was recognized in 14 patients.
Among the 6 patients with minor fibrosis, 3 were
drinkers, one had hepatitis C virus infection, one had
genetic hemochromatosis and one had steatosis.

There was a unique tumor in 14 patients, 2-4 lesions
in 6 and multiple or diffuse tumors in 4. Mean tumor
size was huge: 14 = 7 cm (range: 6-29 cm). Portal vein
thrombosis was found in 5 patients and metastases in
7 (bones, lungs, lymph nodes). In the BCLC staging, all
these patients could be classified as having an “advanced
HCC”, and in cases of unique tumor, tumor size was
> 75% of the liver volume and surgery or transarterial
chemoembolization could not be considered. Following
Child-Pugh classification, and despite the absence of
cirrhosis, all these patients were considered as Child class
A and, using the CLIP system, 8 patients had 4 points,
10 had 3 points, 5 had 2 points and only one had 1 point
(but this patient was metastatic).

None of these patients had previously received
treatment for HCC. The patients received from one to
12 courses of the ECF/ECC regimen (median = 4).
As the best response, 5 patients had a partial response
(objective response rate 22%; 95% CI: 6-38%), 8 patients
had stable disease (30%) and 11 had tumor progression;
the disease control rate was then 52%. The median
time to progression was 6 mo. At the cut-off date of
March 15, 2007, 18 patients had died due to progression
of their tumor and 6 patients were still alive; median
survival time was 11 mo (range 3-90 mo). Actuarial
overall survival rates (mean * SD) at 6 mo, 1 year and
2 years were 71% £ 9%, 50% £ 10% and 32% £ 11%,
respectively (Figure 1). The 5 patients with an objective
response achieved prolonged survival: 3 died 13, 27 and
48 mo after treatment onset and 2 were still alive at the
cut-off date. Surgical resection was undertaken in one
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Figure 1 Overall survival in the population of 24 HCC patients with non-
cirrhotic liver treated by an ECC/ECF regimen.

patient 10 mo after treatment onset as a result of an
objective response. This patient was alive at 90 mo with
progression (the same chemotherapy was successfully
resumed; she was subsequently treated with sorafenib).
The other prolonged survivor had a 22-cm tumor; she
underwent surgical resection when a minor response was
observed after 9 courses of ECC. She was still alive and
disease-free 36 mo after surgery. Initially, these 2 patients
had a unique tumor involving more than 75% of the
liver without portal vein thrombosis or extrahepatic
metastases; both had an AFP level above 500 ng/ml;
they were considered as CLIP 3.

Toxicity was graded using NCI-CTC criteria version
2.0. The main toxic effects are summarized in Table 1.
Overall tolerance was good. Signs of grade 3-4 toxicity
developed in 7 patients (29%), neutropenia in 4 (no
cases of febrile neutropenia), gastrointestinal disorders
(nausea, vomiting) in 2; one patient died suddenly after
the first cycle and one presented with mild thoracic pain
assumed to be related to 5SFU. Among the other patients,
8 developed alopecia and renal function worsened in
one, leading to discontinuation of the treatment.

DISCUSSION

Despite the lack of proof of efficacy, doxorubicin
is commonly used as a first line therapy for HCC.
Recent randomized studies with doxorubicin™" have
confirmed the minimal efficacy of this drug in HCC.
Results obtained in phase II studies with different
regimens using new cytotoxic drugs have not been very
impressive. Thus, systemic chemotherapy cannot be
considered as the standard of care for HCC patients.
This situation could be related to a combination of poor
efficacy and increased toxicity. Poor efficacy might result
from intrinsic resistance caused by overexpression of
multidrug resistance genes observed in most tumorts.
Obviously the underlying liver cirrhosis increases the
risk of severe adverse events as many chemotherapeutic
drugs are metabolized or eliminated via the liver.
Moreover severe complications are certainly more likely
if a cytotoxicity-related side effect occurs on a cirrhotic
liver. Certain causes of the underlying cirrhosis, e.g.

Adverse effets Grade 1-2 Grade 3-4 (%)

Alopecia 8 =
Neutropenia 4 4 (17)
Mucositis 4 0
Diarrhea 2 0
Renal failure 1 0
Asthenia 2 0
Hand-foot syndrome 5 0
Nausea, vomiting 12 24)
Anemia 2 0
Coronary spasm 0 1

Percentages not given in this column

One patient died suddenly during the first course of chemotherapy.

hepatitis B virus infection", may be reactivated after

chemotherapy-induced immunodepression, producing
an additive toxic effect.

In this particular retrospective seties of HCC developed
in normal or fibrotic livers, we attempted to estimate
the raw efficacy and toxicity of systemic chemotherapy,
regardless of liver status. The objective response rate in
these patients given the ECF/ECC regimen was 22%,
with a disease control rate (objective response plus stable
disease) of 52%. The median time to progression was
6 mo, that is to say, quite similar to that observed using
sorafenib”, In addition, despite the fact that most tumors
were huge, the reduction in tumor size was sufficient
to allow surgical resection in 2 patients having only one
huge tumor. Toxicity was mild and most side effects
were manageable; one patient died suddenly between
two courses. These two regimens (ECF and ECC) are
very similar: capecitabine is the oral form of 5FU and,
in a randomized 2 X 2 study conducted in advanced
esophagogastric cancers'"’
demonstrated to be effective. Such results with objective
response rates approaching 20% have been reported in
some other phase II studies*", including patients with
or without cirrhosis: a similar ECC regimen gave, in a
Korean series of 29 patients, an objective response rate
of 24%". Similar findings have been reported with the
PIAF regimen (combination of CDDP, doxorubicin, 5SFU
and interferon)m, where, in a series of 50 patients, 26%
had a partial response including 9 who underwent surgical
resection, and in 4, there were no viable cancer cells on
resected specimens. Unfortunately, this did not translate
into any difference in overall survival versus doxorubicin
alone in a randomized phase Il trial despite the fact that
less than half of the patients had underlying cirrhosis
(but 17% of the patients had Child B class cirrhosis). The
response rate of 22% we have observed in this series is a
little bit higher than that observed in a retrospective series
of 21 patients we have previously published"” (16 having
underlying cirrhosis). Comparing the results of these
two seties, we suggest that efficacy was better in the non-
cirrhotic group. In our first series of 21 HCC patients we
observed 3 responders (objective response rate of 14.5%)

| these two regimens were
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including one non-cirrhotic patient (among cirrhotic
patients, 2/16 were responders); median survival was
10 mo and surgery was possible in one patient. Toxicity
appeatred to be more frequent in the whole population,
as we described 18 cases of grade 3-4 toxicities versus
7 cases in the current 24 non-cirrhotic patients. This
might suggest that an ECF/ECC chemotherapy tegimen
(particularly the ECC regimen which is more convenient,
especially in cirrhotic patients) could be delivered to
non-cirrhotic patients with a hope of the possibility of
secondary resection.

As a result of the recent SHARP trial, which demon-
strated the efficacy of sorafenib in advanced-stage

HCC, sorafenib is now the new standard of catre in that

setting. Combinations of sorafenib plus doxorubicin™

seemed to be well tolerated and have yielded promising
results in a randomized phase Il trial. A combination of
sorafenib with the ECC regimen deserves a phase II trial
particularly in patients with HCC in a non-cirrhotic liver.

COMMENTS

Background
Systemic chemotherapy is not usually considered as a standard treatment in
hepatocellular carcinoma (HCC) developed in cirrhotic patients.

Research frontiers
New targeted agents, like sorafenib, are efficient in advanced HCC and could
be associated with systemic chemotherapy.

Innovations and breakthroughs

When systemic chemotherapy is given to patients who develop HCC without
liver cirrhosis, the tolerance and efficacy are better and can allow curative
surgery in some cases.

Applications
In selected cases of HCC without liver cirrhosis, systemic chemotherapy can be
safely given with promising results.

Peer review

The peer reviewer emphasized the differences between these two regimens;
one (ECF) requires a continuous infusion of chemotherapeutic drug (5FU) while
the other is given orally and is easier to use.
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