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Abstract

Impressive responses to pegylated liposomal doxorubicin (Doxil/Caelyx1) in pretreated ovarian cancer patients during phase I
studies led to a phase II study in platinum and taxane failures. A 26% objective response rate was obtained in this trial and this was
confirmed by further phase II studies. The stage was set for a phase III trial in comparison with topotecan, the drug that had

become standard in the salvage treatment of patients who were platinum-refractory or -resistant. The completed trial indicates
equivalence of results in terms of response rates, time to treatment failure and survival. Differences exist in the toxicity spectrum
and in subset analysis according to platinum resistance. On this basis, Caelyx1 is being positioned as part of chemotherapeutic

regimens in first-line phase III trials. # 2001 Published by Elsevier Science Ltd. All rights reserved.
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1. Introduction

The antitumour activity of pegylated liposomal
doxorubicin (Doxil/Caelyx1) in platinum-refractory
ovarian cancer has previously been demonstrated in
phase II studies performed by a number of workers [1–
4]. Based on this promising data, a phase III trial com-
paring this agent with topotecan in patients previously
treated with platinum- and taxane-based chemotherapy
was initiated. The results of this study were presented at
the American Society for Clinical Oncology in New
Orleans, May 2000 and published in full this year [5].
This trial leads one to conclude that Caelyx1 is a valu-
able drug in the second- or third-line setting, and must
be integrated further in the treatment of epithelial
ovarian cancer. Furthermore, based on phase II results
and response rate data only from this comparative
phase III trial, Caelyx1 received US Food and Drug
Administration approval in June 1999 for the treatment
of metastatic carcinoma of the ovary in patients with

disease that is refractory to both paclitaxel- and plati-
num-based chemotherapy regimen.
This article analyses highlights of the phase III trial,

and comments on the potential of specific combinations
of Caelyx1 with cisplatin or topotecan as experimental
regimens to be tested in other phase III trials seeking to
identify superior first-line and second-line regimens,
respectively.

2. Second-line therapy for ovarian cancer

Carboplatin was initially approved for second-line
treatment of ovarian cancer based on demonstrable
superior survival over etoposide in one study [6,7] and
over 5-fluorouracil in another [7]. This often overlooked
fact emphasises the important role of retreatment with a
platinum when the disease is still considered platinum-
sensitive. The three non-platinum chemotherapeutic
agents currently approved for use as second-line therapy
for patients with advanced ovarian cancer are altreta-
mine, paclitaxel and topotecan. The activity of altreta-
mine as a second-line therapy was highly variable,
probably reflecting the heterogeneity of patients
entered, and it is unlikely to play a role in platinum-
resistant disease [8].
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General response rates with topotecan and paclitaxel
are 13–14% in women who are platinum-refractory [9].
However, since most patients now receive paclitaxel as
part of a platinum-containing first-line combination
regimen, the utility of paclitaxel as a second- or third-
line salvage regimen is limited. In the three largest trials
to provide appropriate data, response to topotecan was
higher in patients who were platinum-sensitive (initially
responded to platinum-based therapy and relapsed
more than 6 months after treatment) (19.2–29%) than
in patients whose disease was platinum resistant (early
or interim relapse) or altogether refractory (11.3–
13.3%) [9–11].
Several agents approved for the treatment of other

cancers are reported in the scientific literature as having
activity in recurrent ovarian cancer, including oral eto-
poside, gemcitabine, ifosfamide, docetaxel and vinor-
elbine. Some of these studies suggest significant activity
in patients who received one prior platinum-based regi-
men, with response rates between 10 and 30% [12–16].
There are several drawbacks to these small phase II trials,
including the fact that heterogeneous populations were
studied consisting of platinum-sensitive and -refractory
patients. In addition, there are no controlled trial data
for any of these agents versus approved salvage regi-
mens (e.g. topotecan) for the treatment of recurrent
ovarian cancer.
Consequently, there is a need to define further the

treatment and palliation of patients who fail or who
are refractory to the current front-line standard of care
for ovarian cancer, i.e. platinum/paclitaxel-based
chemotherapy.

3. Caelyx1 versus topotecan in platinum- and taxane-

pretreated ovarian cancer

A pivotal phase III comparative controlled study
involved randomisation to Caelyx1 or topotecan of
patients with advanced epithelial ovarian carcinoma
following failure of first-line platinum-based chemo-
therapy [5]. Patients who entered the trial were pro-
spectively stratified for platinum sensitivity (patients
who progressed >6 months after platinum-based
chemotherapy; slightly less than half of those enrolled)
or resistance (patients who progressed <6 months after
platinum-based chemotherapy) and for bulky disease
greater or less than 5 cm (slightly more than half of
those enrolled). Patients were randomised to receive
Caelyx1 50 mg/m2 every 4 weeks, or topotecan 1.5 mg/
m2/day as a 30-min infusion for 5 consecutive days
every 3 weeks.
The trial was begun in 1997 and accrual completed in

March 1999, with 481 patients enrolled; 239 patients
were randomised to Caelyx1 treatment and 235 to
topotecan treatment. The primary endpoint was time to

progression; secondary endpoints were survival,
response rates, response duration and safety.
The median progression-free survivals were virtually

identical in both arms: 18.4 and 18.3 weeks for Caelyx1

and topotecan, respectively. The corresponding overall
median survivals were 53.4 and 51.1 weeks, respectively.
When the subsets of platinum-refractory and platinum-
sensitive patients were analysed, surprising differences
were seen. The median survival of refractory patients
favoured topotecan over Caelyx1 (37.3 weeks versus
33.4 weeks), but this difference was not significant.
However, in the platinum-sensitive subset, Caelyx1

treatment was favoured (86.1 weeks versus 63.6 weeks)
and this difference was significant (P=0.012). Because
this is a subset analysis, it must be interpreted with
caution. Nevertheless, it opens up the possibility that
the two agents, even though yielding overall similar
results, may target different populations.
Response rates were in the range expected from phase

II trials of these agents, which is not always the case for
multicentre trials. The overall objective response rates
were 20 and 17% for Caelyx1 and topotecan, respec-
tively. If stable disease status is added to the responding
patients, both treatments exceeded 50%. With either
treatment, complete responses were less than 5%.
Objective responses by platinum sensitivity were quite
similar for both agents (12.3 and 6.5% in platinum-
refractory patients for Caelyx1 and topotecan, respec-
tively; 28% in platinum-sensitive patients for both
drugs). Moreover, it is likely that stable disease status
represents drug efficacy and is contributing to the
observed survival.
In this trial, toxicity comparisons between the two

agents yielded the anticipated contrasts: severe myelo-
suppression with topotecan, and mucosal and skin
toxicity with Caelyx1. Topotecan required more dose
adjustments and dose delays, and in 3 patients, death
from sepsis was considered at least in part drug-related.
However, 16% of patients on Caelyx1 and 12% on
topotecan chose to withdraw from the study because of
adverse events.
The phase III study described above convincingly

places Caelyx1 as an attractive drug for patients with
relapsed ovarian cancer. Moreover, from this study
there is the suggestion that topotecan and Caelyx1 tar-
get somewhat different patient populations, even if the
overall results do not differ significantly.
Our own experience in 52 patients entered into phase

I and II trials of Caelyx1 at the University of Southern
California had an overall response rate of 31% (includ-
ing 9 with CA125 defined responses) [17]. Adverse fac-
tors for outcome (response, time-to-failure and survival)
in our studies were bulky disease and baseline hae-
moglobin for the last two parameters, and these plus
number of prior regimens for response. Few patients on
our trial were platinum-sensitive.
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4. Caelyx1 drug combinations for potential phase III

studies

Two combinations hold particular promise for future
comparative studies against standard therapy for ovar-
ian cancer:

1. Caelyx1+cisplatin in first-line treatment and in
platinum-sensitive second-line treatment

2. Caelyx1+topotecan in second-line treatment after
initial platinum-based chemotherapy.

We have piloted both of these combinations exten-
sively in phase I trials since 1997. Cisplatin plus Cae-
lyx1 has also been piloted by Gabizon’s group in
Jerusalem, who published their conclusions with respect
to ovarian cancer trials jointly with our group [18]. The
recommended dose for further study in previously trea-
ted patients is Caelyx1 40 mg/m2 and cisplatin 60–70
mg/m2. The major toxicity observed is myelosuppres-
sion, particularly thrombocytopenia, seen after several
doses, which led us to de-escalate after reaching dose
levels as high as Caelyx1 50 mg/m2 and cisplatin 50 mg/
m2 given days 1 and 8 of each cycle. Unexplained renal
events were also seen at these higher levels. Others have
proposed substituting carboplatin for cisplatin in this
combination, but it is likely that problems with throm-
bocytopenia will be more prominent and dose attenua-
tion of either agent may be required to achieve the usual
six cycles of chemotherapy up-front.
The combination of Caelyx1 with topotecan has yiel-

ded encouraging results in a phase I study. 5 of 9 patients
with ovarian cancer continue to be on treatment at 9–27
months, and maintained on Caelyx1 or the combina-
tion after initially being induced with the combination.
The topotecan was given by 14-day continuous infusion,
and oral topotecan is now being tested as part of the
combination [19]. The activity of this combination
should be confirmed in a phase III study in comparison
with either of the two drugs given sequentially.
Currently, no combinations for platinum-refractory

disease are superior to single agent [20]. By contrast, in
platinum-sensitive disease the CAP (cyclophosphamide/
doxorubicin/cisplatin) combination was superior to
paclitaxel [21]. However, Caelyx1 plus topotecan is
supported by theoretical and preclinical considerations
of dual topoisomerase inhibition, the possible targeting
of two different populations, and the lack of neurotoxi-
city—always a consideration in previously platinum and
taxane pretreated patients.

5. A perspective on ongoing and planned front-line

phase III studies

Past and current Gynecologic Oncology Group
(GOG) studies have addressed issues separately for

early stage disease, for advanced stages and favourable
initial debulking, and for advanced stages with unfa-
vourable degree (>1 cm) of residual disease. Recently,
because the study dealing with this last patient popula-
tion is addressing the value of interval cytoreduction
after initial chemotherapy, the GOG has also had a
separate ongoing protocol for stage IV presentations.
The major chemotherapy questions in the recent past
have been the substitution of paclitaxel for cyclopho-
sphamide in the platinum-based therapy, the equiva-
lence of cisplatin and carboplatin, and the use of
cisplatin via the intraperitoneal (i.p.) route. Some of
these studies (paclitaxel substitution, equivalence of the
platinums, interval cytoreduction) have at times been
initiated or had independent confirmation from studies
performed by European groups, by the NCI-C
(National Cancer Institute of Canada), or by both
together.
European groups constituted by the Medical

Research Council (MRC), Italy, Scandinavia and Swit-
zerland have recently performed large international
trials such as the recently completed ICON-3. This trial
and one of the GOG trials (GOG132) comparing single
agent paclitaxel, single agent cisplatin and the combi-
nation emphasise the key role of the platinums over the
other drugs.
With the availability of several new drugs with activ-

ity in second-line therapy and the solid foundation of
the platinums in this disease, the next generation of
studies will require large numbers of patients if more
than one new agent is to be tested. Accordingly, plans
are underway for a large international trial including
GOG and European investigators to test several arms
including two triplets and two sequential doublets, with
the proposed standard arm being carboplatin plus
paclitaxel. Doxil/paclitaxel/carboplatin is one of the tri-
plets to be included in this trial, whereas gemcitabine
appears as part of a triplet and as a sequential doublet,
and topotecan only as a sequential doublet, all com-
bined with carboplatin, prior to the paclitaxel/carbo-
platin doublet (M. Bookman, data not shown).

6. Conclusion

A phase III trial has now confirmed the expected
activity of Caelyx1 in patients with recurrent ovarian
cancer. Not addressed is whether this activity is equiva-
lent or superior to ‘free’ doxorubicin, or its epi-isomer,
epirubicin. Although doxorubicin has been thought to
contribute to first-line treatment, it was deemed too
toxic and ineffective in the salvage setting [22]. How-
ever, epirubicin has shown some activity alone and in
combination [23,24]. Nevertheless, randomised studies
suggest epirubicin does not add sufficiently to the activ-
ity of paclitaxel in the salvage setting [21]. Therefore, it
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is unlikely that interest in the ‘free’ drug will lead to
subsequent phase III trials. On the other hand, Caelyx1

is expected to be tested up-front in combinations with
platinums and in the salvage setting in combination
with topotecan. It is unlikely that this last agent will
combine as easily with the free anthracyclines or other
drugs, as it has with Caelyx1.
As a result of its performance in second-line therapy

phase III studies and its toxicity spectrum, Caelyx1 is
being positioned for combination regimens in up-front
phase III studies to be compared with carboplatin plus
paclitaxel, the current standard. A number of drug
combinations are being tested, but the most likely to be
carried forward for such a comparison is the Caelyx1

plus carboplatin combination, or a triplet including
Caelyx1 with carboplatin plus paclitaxel. This triplet is,
in fact, an arm of the current Gynecologic Oncology
Group 5-arm up-front trial for stages III and IV epi-
thelial ovarian cancer, which has become active in 2001.
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