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Approximately half the patients affected with hepatocellular carcinoma (HCC) present with unre-
sectable disease, so that efficacious systemic chemotherapy protocols are badly needed. We report
the results of a phase-II study aimed at testing the efficacy and toxicity of a combination of epirubi-
cin and VP-16.

Thirty six patients (30 men and 6 women) received epirubicin (40 mg/im?, on day 1) and VP-16
(120 mg/m?, on days 1, 3 and 5) every 28th day. Chemotherapy was stopped in case of disease pro-
gression, while the patients who achieved an objective response or who had stable disease continued
treatment for a maximum of 10 cycles. One patient (3%) achieved a complete response, while 13
patients (36%) achieved partial response, i.e. 14 objective responses in all (39%, 95% CI: 23-55%). 11
patients (31%) exhibited stable disease, while in the other 11 patients (31%) the disease progressed.
Median overall survival time was 10 months and 13.5 months in the subgroup of patients responding
to treatment. Significant, especially haematological, toxicity was documented, but in no case was it
s0 severe as to require discontinuation of treatment or reduction of the dosage. In conclusion, this
combination appears to be an active and tolerable therapeutic option for HCC patients who are not
candidates for surgical or locoregional procedures, and in our opinion it deserves further explora-
tion within a randomised controlled trial versus best supportive therapy. © 1997 Published by
Elsevier Science Ltd.
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INTRODUCTION
HEPATOCELLULAR CARCINOMA (HCC}, a neoplasm once
thought to be limited to Eastern countries, is now on the
increase even in low- and medium-risk countries [1]; it has
been estimated that, in 1996 in the U.S., there will be more
than 19500 new cases of HCC, and 15200 deaths due to
this cancer [2].

Systemic chemotherapy has always been considered a
poor therapeutic approach to HCC, with the best results
obtained with surgical resection [3, 4], percutaneous ethanol
injection [5] and arterial chemoembolisation [6], especially

for small HCCs [7]. However, according to the data from
the ninth National Survey of Primary Liver Cancer in
Japan, no more than 20% of HCC patients undergo surgical
resection, the only possible cure for this condition, with
nearly 50% of patients started on systemic chemotherapy
[8]. These findings stress the pressing need of efficacious
systemic chemotherapy protocols for inoperable HCC
patients.

Several clinical studies investigating the antitumour ac-
tivity of different antiblastic drugs in HCC patients have
yielded mostly poor results: indeed, few drugs have exhib-
ited antitumour activity and objective response rates have
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rarely exceeded 15% in Far East countries [9], the figures
being lower in the Western World [10].
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We report the results of a phase-II study designed to test
the antitumour effectiveness and toxicity of a combination
of epirubicin, one of the more efficacious single agents
tested in these patients [10], and etoposide (VP-16), a semi-
synthetic derivative of the podophyllotoxin which, despite
being used with interesting results in this type of cancer
more than 15 years ago [11, 12], has since received little
attention.

PATIENTS AND METHODS
Patients

Inclusion criteria consisted of: histologically confirmed
diagnosis of HCC; the presence of measureable but inoper-
able lesions; 0,1 or 2 ECOG performance status [13]; at
least 2 months life expectancy; age under or equal to 75
years; no previous treatment (chemotherapy, radiation
therapy, immunotherapy or embolisation); adequate blood
counts (leucocytes >3.0 x 10>/pl, platelets >60 x 10%/ul);
normal renal function (creatinine <1.5 mg/dl); normal car-
diac function; no ongoing infections; adequate bilirubin
levels (<3 mg/dl); no portosystemic encephalopathy; and no
bleeding or recently-bled oesophageal varices. Such in-
clusion criteria are in agreement with Liver Cancer Study
Group of Japan guidelines [9].

Before accrual, all patients were submirtted to the follow-
ing investigations: complete serum biochemistry, including
alphal-fetoprotein titration, EKG, chest X-ray (2 projec-
tions), abdominal CT and echocardiography.

Each patient was staged with the staging system suggested
by Okuda and associates in 1985 (Table 1) [14]. Two
expert surgeons from our university independently pro-
nounced each patient inoperable based on tumour mass
extent (invasion of both lobes, neoplastic venous thrombisa-
tion) or on the association of severe cirrhosis with poor re-
sidual liver function.

Treatment

Epirubicin was administered at a dose of 40 mg/m?, on
the first day of each cycle, while VP-16 was administered at
the dose of 120 mg/m?, on days 1, 3 and 5 of each cycle.
The cycles were repeated every 28th day.

All patients gave their informed consent to enrolment in
this study according to institutional requirements and were
treated on an outpatient day-hospital basis; after the first
evaluation, at the end of the third cycle, chemotherapy was
stopped in the case of disease progression, while the patients
who achieved an objective response or who had a stable dis-
ease continued treatment for a maximum of 10 cycles.

Follow-up

Complete serum biochemistry and EKG were performed
before each treatment cycle, while haematological and liver
function tests were also evaluated on the 14th day of each
cycle. Chest X-ray, echocardiographic evaluation of left ven-

Table 1. HCC staging by Okuda [14]

HCC/non- Albumin Bilirubin
neoplastic liver Ascitis (g/d) (mg/dl)
<50% =50% NO YES >3 <3 <3 >3

— + - + - + - +

1785

tricular function and abdominal CT to assess response were
performed every 3 months.

Complete response (CR) required the disappearance of
all perceptible tumour; partial response (PR) was defined as
a 50% reduction in the product of the largest perpendicular
diameters of the most clearly measurable known malignan-
cies with no increase in the size of other measurable masses
and no appearance of new lesions. Duration of response
was calculated from the time the response began until pro-
gression. Stable disease (SD) required no change in size of
the measurable lesions or a decrease in tumour size >50%
or an increase <25% with no appearance of new lesions.
Progression (P} was defined as the appearance of any new
lesion and/or the growth of any existing lesion by >25%
from the start of treatment.

Time to progression curve was plotted considering, for
each patient, the time interval between treatment initiation
and the first evidence of disease progression. Toxicity was
evaluated according to commonly accepted WHO criteria
[15].

RESULTS

Patients

The clinical features of the 36 patients enrolled in this
study between November, 1993 and October 1995 are
shown in Table 2. No cases of fibrolamellar (glassy cell
type) hepatocellular carcinoma were diagnosed at biopsy, a
type some authors consider as having better prognosis [16].
All the patients enrolled could be assessed for both response
and toxicity.

Effectiveness

One patient (3%), after the 6th cycle, achieved a CR last-
ing 7 plus months, while 13 patients (36%) achieved PR,
i.e. 14 objective responses in all (39%, 95% CI. 23-55%);
mean duration of partial responses was 7.4 months (range:
6-12 months). Eleven patients (31%) exhibited SD, while
in the other 11 patients (31%) the disease progressed, as
demonstrated by enlarged and/or more measurable lesions.

For «,-FP levels, the course of which usually reflects
treatment efficacy, only 3 patients who responded to treat-
ment presented with high titres, and treatment caused a

Table 2. Clinical features of the patients in our series

Men 30 (83%)
Women 6 (17%)
Mean age (years, range) 64 (51-75)
ECOG Performance Status (PS)

0 6 (17%)

1 20 (56%)

2 10 (28%)
HBsAg + patients 8 (22%)
Anti-HCV + patients 13 (36%)
HBsAg and anti-HCV + patients 5 (14%)
Chronic alcohol abuse* 8 (22%)
Okuda stage

I 12 (33%)

I 20 (56%)

111 4 (11%)
a; FP > 400 ng/ml 9 (25%)
oy FP <400 ng/ml 27 (75%)

Stage I: 0 (+); Stage II: 1 or 2 (+); Stage IIL: 3 or 4 (+).

*Chronic alochol abuse: >80 g/day for >5 months.
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Table 3. Response to treatment according to Okuda stage

Stage I (n=12)

Stage II (n=20) Stage III (n = 4)

Objective responses (CR + PR) 8 (67%)
Stable disease 3 (25%)
No response 1 (8%)

5 (25%) 1 (25%)
7 (35%) 1 (25%)
8 (40%) 2 (50%)

dramatic decrease in the level of the tumour marker in all of
them.

The patient who achieved CR underwent a total of 10
chemotherapy cycles, while the patients judged as having
PR and SD received an average of 9.6 and 7.6 cycles, re-
spectively. Response according to Okuda Stage is shown in
Table 3. One stage I patient, 8 stage II and 2 stage III pro-
gressed after 3 cycles despite treatment. Objective responses
were observed in 3 patients presenting with >50% liver
involvement and 6 cases who presented with a tumour mass
involving <50% but > 25% of liver parenchyma, which, in
our opinion, stresses the effectiveness of our treatment even
in large tumours.

Of the responding patients, 5 patients were judged as hav-
ingaPS of 0, 6 as PS 1 and 3 as PS 2.

Median survival time was 10 months (mean: 10.08 + 3.96
S.D,, range: 3-22) and it reached 13.5 months in the sub-
group of patients responding to treatment (mean:
13.78 +2.94 S.D., range: 10-22); average time to pro-
gression was 7.25 months, but it reached 9 months when
only the responding patients were taken into account. Both
overall survival and time to progression curves are plotted in
Figure 1. The total number of chemotherapy cycles we
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administered was 252, with a mean of 7 cycles a patient
(range: 3-10 cycles).

Toxiciry

The treatment caused significant haematological toxicity,
especially in the patients receiving the highest cumulative
doses of therapy. Indeed, of the 25 patients who received 6
or more chemotherapy cycles, 15 experienced grade III leu-
copenia on day 14 during 1 or more cycles; in all these
patients oral prophylactic antibiotics were administered and
further haemochromes were performed before the next
scheduled treatment. Three of them required haemopoietic
growth factor support to continue treatment, while no cases
of febrile neutropenia were observed. The remaining 11
patients experienced at least one episode of grade II leuco-
penia.

Of the 11 patients who progressed after 3 cycles and
therefore stopped treatment, only one experienced grade
III, and 5 grade II leucopenia on day 14 of one or more
cycles. Only one patient had grade III thrombocytopenia,
while 16 other patients had grade II thrombocytopenia
one or more times. However, it has to be stressed that 19
of our 36 patients were enrolled into this study with a
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Figure 1. Kaplan-Meier curve of overall survival. The inset shows the time to progression curve at 3-monthly intervals,
corresponding to the scheduled interval for follow-up for patients not progressing.
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platelet count of less than 130 x 10%/ul due to pre-existing
cirrhosis.

All patients complained of alopecia, 19 experienced grade
II nausea during treatment, 8 had grade II mucositis and 1
patient had a reduction of left ventricular fraction after 9
cycles and a cumulative dose of 360 mg/m? of epirubicin,
leading to treatment discontinuation. In no other case was
treatment discontinued or the dosage reduced due to tox-
icity.

No toxic deaths due to acute liver failure or to other
causes were recorded during treatment.

DISCUSSION

Systemic chemotherapy is still the main modality available
for palliation for most HCC patients with inoperable
tumours. A number of single agents and drug combinations
have been given to patients in an attempt to alter their pre-
dictably short survival time, usually with poor results.

Despite often being used at a suboptimal dose, schedule
or route [18], 5-fluorouracil (5-FU), the cornerstone of the
treatment of enteric malignancies, has been broadly admi-
nistered to these patients in the past, mainly with discoura-
ging results, as clearly indicated by a resulting survival time
hardly ever exceeding 2 months [10]. A significant antitu-
mour activity of 5-FU modulated by leucovorin has been
demonstrated only recently [19].

Currently, the most consistently effective agents against
HCC are anthracyclines; in a comprehensive review by
Nerenstone and associates a median response rate of 17%
was documented in 644 patients in 13 published studies
with these agents [10], ranging from a 80% response rate
originally reported by Olweny [20], to no responders in
another study [21]. However, once again, survival appeared
not to be influenced by treatment, as demonstrated by the
poor resulting survival of these patients, usually ranging
from 2 to 5 months [10}, with the sole exception of the
Olweny study which reported 8 months survival [20].

VP-16 is another agent which has shown significant anti-
tumour activity against HCC both i vitro and m vive [11,
12]; in a dated comparative study of VP-16 and doxorubi-
cin, the two drugs showed similar response rates [12].
Moreover, P-glycoprotein, an energy-dependent drug-efflux
pump that reduces intracellular drug accumulation, thereby
causing resistance to many structurally different chemother-
apy agents, seems to be less effective in reducing VP-16 ac-
tivity, at least in virro in hepatoma cell lines [22]. HCCs are
known to have elevated levels of MDRI gene expression
[23], encoding for P-glycoprotein, and their drug resistance
may be related to MDRI gene-mediated multridrug resist-
ance. Therefore, VP-16 seems to be an appealing drug to
test in such neoplasms.

The combination of an anthracycline and VP-16 to treat
HCC patients was advocated by Melia and associates in
1983 [12]; although, to our knoweldge, the combination
has been rarely used. In 1986, Giaccone and associates
reported a complete response yielding a long-term survival
(more than 2 years) in a single HCC patient treated with a
combination of doxorubicin and etoposide [24].

The present study’s results appear to be extremely inter-
esting: a 39% objective response rate is a higher figure than
those reported in several trials of different systemic che-
motherapy protocols for HCC, even when anthracyclines
have been included [9, 10, 18]. Moreover, even though our
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patients presented mainly with a favourable Okuda stage
and with a good performance status, the overall median sur-
vival time we obtained (10 months for all patients and 13.5
for responders) appears extremely encouraging, being higher
than the median survival time of both 229 untreated (8.3
months) and 55 chemotherapy-treated (4.3 months) Okuda
I patients originally reported by Okuda and associates in
1985 [14]. Indeed, lower overall survival rates for HCC
patients not candidates for surgical resection or for percuta-
neous alcohol injection have been reported in the literature
[25].

The relevant patient selection in our study, with patients
mainly in a favourable Okuda stage, is a direct consequence
of the exclusion of any patient with bilirubin exceeding
3 mg/dl. Indeed, it is broadly known that an elevated serum
bilirubin level is an adverse feature, which increases the tox-
icity of anthracyclines [26] and decresses the likelihood of
tumour response to chemotherapy [26, 27]. The frequent
reduction in anthracycline dosage due to high serum biliru-
bin levels, based on the view that the risk of myelosuppres-
sion is thereby lessened, may account for such decreased
efficacy [27]. Benjamin and associates [26] suggested that
the dose of anthracycline (in that case doxorubicin, given at
the dose of 60 mg/m?® every 3 weeks) be reduced by
50% for bilirubin levels between 1.2 and 3 mg/dl; in con-
trast, we decided to give the full epirubicin dose even to
patients with a bilirubin level of 3 mg/dl, because we used
the less toxic compound epirubicin; furthermore, the dosage
of epirubicin scheduled in our protocol for all patients was
40 mg/m? and it was given every 4 weeks, so that the dose
of anthracycline we used appears superimposable to the
half-dose used by Benjamin for patients with bilirubin levels
up to 3 mg/dl.

As for toxicity, our treatment caused a significant but
bearable toxicity, especially on leucopoiesis. However, the
use of haemopoietic growth factors allowed recovery in time
for the next cycle even in the patients who experienced
grade-III leucopenia on day 15.

The spectrum of non-haematological toxicity was mild
and included known manifestations such as alopecia, nausea
and mucositis. Hepatic toxicity was difficult to assess in our
series, since all patients presented with impaired baseline
hepatic function; however, these parameters usually wor-
sened only transiently during treatment, probably as a con-
sequence of the low dosage of epirubicin we used;
furthermore, adequate supportive therapy helped minimise
hepatotoxicity, which never caused acute liver failure nor
treatment delay or discontinuation.

As far as cardiotoxicity was concerned, the maximum
cumulative dose of epirubicin allowed in this protocol
(400 mg/m?) does not exceed the dose considered critical
for cardiotoxicity [28]. However, 1 patient with no major
cardiac alerations at study enrolment experienced a re-
duction of left ventricular fraction after 9 cycles and a
cumulative dose of only 360 mg/m>.

In conclusion, this treatment appears to be an active and
tolerable therapeutic option for HCC patients who are not
candidates for surgical or locoregional procedures. In our
opinion, a randomised-controlled trial versus best supportive
care could probably be useful to elucidate the exact impact
of this treatment on patients’ survival and quality of life.
Thus, even though our phase-II study did not include survi-
val as an end point, we believe that this protocol could
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increase unresectable

HCC patients life expectancy.

Furthermore, the modulation of resistance to anthracycline
by means of multidrug-resistance-reverting agents, e.g. vera-
pamil, quinidine, and others [29, 30], may further increase
the efficacy of this treatment.
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