
Abstract. Background: The GINECO group previously
demonstrated that pegylated liposomal doxorubicin (PLD)-
carboplatin combination was an effective and well-tolerated
treatment for advanced ovarian cancer (AOC) patients in
late relapse. The purpose of the present analysis was to
confirm these results in a prospective cohort of late-relapsing
AOC patients. Patients and Methods: Eighty-one consecutive
patients received PLD 30 mg/m2, followed by carboplatin
(area under the curve) 5 mg min/ml, every 28 days for 6
courses or until progression. Results: The objective response
(OR) rate was 65.4% . The median progression-free survival
(PFS) and overall survival (OS) were 13.6 months and 38.9
months, respectively. Haematological toxicities were more
common than non-haematological toxicities. Non-
hematologic adverse reactions were moderate and grade 3
palmar-plantar erythrodysesthesia was limited to one
patient. No cardiotoxicity was observed and no toxic death
occurred. Conclusion: These data support the clinical
efficacy and tolerability of PLD in combination with
carboplatin as second-line therapy for AOC patients in late
relapse.

Although being the fifth most prevalent female cancer,
ovarian cancer remains the leading cause of death among
gynaecological malignancies (1). Because early-stage

ovarian cancer is generally asymptomatic, most women
(70% -75% ) present with stage III/IV disease (2). While
approximately 85%  of patients respond to surgery and first-
line chemotherapy, 50%  to 75%  of patients with advanced
ovarian cancer (AOC) experience recurrent disease (3). 

In these patients, the choice of a second-line treatment is
generally based on the length of the therapy-free interval
(TFI) defined as the time from the date of the last platinum-
based chemotherapy cycle until the date of disease
progression. In patients with partially platinum-sensitive
recurrent disease (TFI between 6 and 12 months), rechallenge
with a platinum-based chemotherapy is an option (4-6).
Some studies have suggested that the use of non-platinum
compounds, as a single-agent or in combination, may also be
of benefit in these partially platinum-sensitive patients (7-9).
However, re-treatment with a platinum-based combination
remains the standard of care for patients with disease that
relapses beyond twelve months after completion of an initial
platinum- and paclitaxel-based regimen. In five trials
involving patients considered as sensitive to platinum-
containing chemotherapy, a further platinum-based
polychemotherapy significantly improved the progression-
free survival (PFS) in four trials, and the overall survival
(OS) in three trials when compared with single-agent
chemotherapy using carboplatin or paclitaxel (10-14). Out of
the three randomized trials reporting an improvement in OS
with a platinum-based combination, two compared the
combination of carboplatin and paclitaxel to carboplatin
alone. This led to the opinion that re-treatment with
carboplatin and paclitaxel should be considered in patients
with platinum-sensitive disease and a TFI beyond twelve
months. 

A limitation of platinum-taxane therapy in women with
AOC in late relapse rests in the wide use of this combination
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in first-line therapy, leading to adverse events such as
neurotoxicity and alopecia (11-18). Patients may be at risk
of more severe neurological events in the event of re-
treatment with a taxane. The need for effective, convenient
and well-tolerated therapies for patients with AOC has led
researchers to continually refine chemotherapeutic regimens
in an effort to balance efficacy with safety and tolerability.
The substitution of paclitaxel by gemcitabine in carboplatin-
based chemotherapy allowed a lower rate of alopecia and
neurotoxicity (12). Although the gemcitabine-carboplatin
combination led to a higher rate of myelotoxicity and had the
drawback of frequent infusions. The combination of
gemcitabine with carboplatin significantly increased PFS
compared to carboplatin as a single-agent, without
improvement in OS. There is thus an obvious need for other
platinum-based regimens in platinum-sensitive recurrent
ovarian cancer patients in late relapse. Pegylated liposomal
doxorubicin (PLD) is an attractive drug to combine with
platinum in place of paclitaxel as it induces a very low rate
of alopecia and neurotoxicity (19, 20). In addition, patients
with platinum-sensitive recurrent disease treated with PLD
as a single-agent had a longer OS than those treated with
topotecan or gemcitabine (21, 22).

We have previously demonstrated in a large phase II study
of 104 platinum-sensitive patients that PLD 30 mg/m2

followed by carboplatin at area under the curve (AUC) of 5
mg min/ml every 28 days, was well tolerated (23). This
combination was found to be effective with a 63%  objective
response (OR) and a median survival time of 32 months. The
purpose of the present phase II trial was to confirm these
encouraging results in a cohort of consecutive AOC patients
in late relapse similarly treated and registered in the
GINECO data centre. 

Patients and Methods

Study population. Consecutive patients with ovarian adenocarcinoma
and disease progression occurring at least 6 months after the end of
a first or second-line chemotherapy were registered at the GINECO
data centre, as part of a cohort study of patients in late relapse treated
with PLD and carboplatin. The protocol was submitted to the Ethics
Committee/Institutional Review Board and the study was conducted
according to the Declaration of Helsinki and European Good Clinical
Practice requirements.

The eligibility criteria for participating in this cohort study
were similar to those described in the previous phase II trial (23).
Prior treatment with one or two lines of chemotherapy, of which
one included a platinum salt and a taxane, was required. The
patients were required to have measurable lesions and/or a
carbohydrate antigen (CA) 125 level ≥40 IU/ml, an Eastern
Cooperative Oncology Group (ECOG) performance status ≤2,
and adequate organ functions. Treatment consisted of PLD 30
mg/m2 infused over one hour, followed by carboplatin at AUC 5
mg min/ml infused over 30 minutes (maximum dose of 800 mg
in patients with a creatinine clearance >135 ml/min). The
treatment was repeated every 28 days. At baseline, an assessment

of left ventricular ejection fraction (LVEF) measured at rest by
radioisotopic or ultrasonographic methods was mandatory. The
clinical assessment and laboratory tests, including CA 125 levels,
were repeated before each cycle. 

The data collected included demographics and baseline
characteristics, compliance to chemotherapy, haematological and
non-haematological adverse events, response to chemotherapy, and
survival parameters (time to tumour progression, death). 

Efficacy assessment. The response was assessed by clinical and
radiological (chest X-ray, CT-scan) evaluations every two cycles. In
the patients achieving an OR, a confirmatory assessment was
recommended at least 4 weeks after the first examination. The
patients with at least one measurable lesion were evaluated for
response according to the standard World Health Organization
(WHO) efficacy criteria. Non-measurable lesions were categorized
as evaluable or not evaluable. In the patients with measurable
disease, a clinical complete response (CR) was defined as the
complete disappearance of all signs of measurable or evaluable
disease with CA 125 level normalization for at least 4 weeks. A
partial response (PR) was defined as per the WHO efficacy criteria.
The patients who showed neither a CR nor a PR were considered
non-responders. The patients with non-measurable disease and 
CA 125 levels ≥40 IU/ml were evaluated according to the
Gynecologic Cancer InterGroup (GCIG) criteria (24). A serological
response was achieved if there was at least a 50%  reduction in the
CA 125 levels compared to the pretreatment sample. The response
had to be confirmed and maintained for at least 28 days. The
serological response was considered as complete (i.e., serological
CR) when the CA 125 level was normalized for at least 28 days.
Patients were not eligible if they had no measurable disease and a
baseline CA 125 level <40 IU/ml.

The PFS was calculated from the first day of treatment until the
date of progression or death from any cause. Progression was
defined as an increase of 25%  or more in existing lesions, and/or
the appearance of new lesions, and/or serological progression
according to the GCIG criteria. The OS was calculated from the first
day of treatment until death.

Safety assessment. Safety was evaluated during each cycle. Using
National Cancer Institute Common Toxicity Criteria (NCI CTC)
version 2.0, the highest grade of toxicity encountered during
treatment was recorded before each cycle and during follow-up.
Follow-up visits were planned every 3 months for 2 years, then
every 6 months for 5 years or until death. All the patients receiving
at least one cycle of treatment were assessable for toxicity.

Statistical analysis. The primary end-point was OR and secondary
end-points were compliance to chemotherapy, incidence of adverse
events and survival.

To summarize the results, the qualitative data were presented as
a percentage of the sample size and the quantitative data were
described using mean, median, standard deviation and range. The
Chi-square test was used to compare proportions, replaced by Fisher
exact test if the expected frequency in any one of the cells of the
contingency table was less than 5. Ordinal variables were compared
using analysis of variance or Kruskal-Wallis test in the absence of
variance equal terms, confirmed by a Bartlett test.

The relapse-free and alive patients were censored at the date of
their last known contact. The PFS and OS rates were calculated by
the Kaplan-Meier method.
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Results

Patient and treatment characteristics. From March 2001 to
October 2003, 81 consecutive patients participating in this
cohort study were registered in the GINECO data centre. The
baseline characteristics are summarized in Table I. 

The patients received a median of 6 cycles of chemotherapy
(range, 1 to 10), and 28 (35% ) received more than 6 cycles.
The median doses of PLD and carboplatin were 97%  and
98.4%  of the planned doses, respectively. Dose reduction and
course delay, due mainly to delays in haematological recovery,
were observed in 29.6%  and 50.7%  of the patients, and 6.7%
and 14.7%  of the cycles, respectively.

Efficacy. The intent-to-treat efficacy analysis was based on 81
patients, including five patients not assessable for response.
The OR rate was 65.4%  (Table II). The median PFS was 13.6
months (95%  confidence interval [CI], 11.6 to 15.6 months)
(Figure 1). The median OS was 38.9 months (95%  CI, 26.7 to
51.2 months) (Figure 2). The median PFS and OS according
to the TFI are summarized in Table II. 
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Table I. Patient demographics.

Characteristics Number of Percentage
patients

Assessable patients 81
Age, years median (range) 62 (31-80)
Histology

Serous papillary 61 75
Endometrioid 6 8
Other 14 17

Histological grade
1 8 10
2 22 27
3 24 30
Unknown 27 33

Number of previous CT regimens
1 62 76
2 19 24

Treatment-free interval
<6 months 0 0
6 to 12 months 32 40
≥12 months 49 60

Response to previous 
platinum-taxane regimen

Complete 70 87
Clinical partial 6 7
None 5 6

ECOG performance status
0 41 51
1 36 44
2 4 5

Ascites 25 31
Type of lesions

Measurable 43 53
Non-measurable and CA 125≥40 IU/ml 36 44
Not evaluable 2 3

Number of disease sites
1 49 61
>1 32 39

CT, Chemotherapy; ECOG, Eastern Cooperative Oncology Group.

Table II. Response rates, median progression-free and overall survival
according to the therapy-free interval.

Response, n (% )
Complete response 32 (39.5)
Partial response 21 (25.9)
Overall response 53 (65.4)
Stable disease 18 (22.2)
Progressive disease 5 (6.2)
Not evaluable 5 (6.2)

Median PFS, months
Overall 13.6
TFI<12 months 9.8
TFI≥12 months 14.4

Median OS, months
Overall 38.9
TFI<12 months 30.0
TFI≥12 months 54.0

PFS, Progression-free survival; OS, overall survival; TFI, therapy-free
interval.

Figure 1. Progression-free survival: data from previous (23) and present
trials and pooled data.



Safety. Haematological toxicity was more common than non-
haematological toxicity (Table III). Grade 3-4 neutropenia was
observed in 55%  of the patients with a low incidence of febrile
neutropenia (3% ) and infection (4% ). Grade 3-4
thrombocytopenia occurred in 29% . Granulocyte-colony
stimulating factor (G-CSF), red blood cells or platelets were
required in 24.7% , 9.9%  and 8.6%  of patients, respectively. The
non-haematological adverse reactions were primarily of low-
grade. Toxicity consisted mainly of moderate asthenia, nausea-
vomiting, stomatitis and palmar-plantar erythrodysesthesia
(PPE). Grade 2 alopecia was observed in only 16%  of the
patients and the occurrence of grade 3 PPE was limited to one
patient. No clinical evidence of cardiotoxicity was observed and
no toxic death occurred.

Discussion

This analysis confirmed our previous results regarding the
clinical efficacy and tolerability of PLD-carboplatin
combination in AOC patients in late relapse (23). The
present series of patients was selected by the same
investigators as the previous phase II study, according to
identical eligibility criteria, and served as a confirmatory set.
The patients were treated according to the same
chemotherapy regimen and the efficacy assessments were the
same in both studies. 

Of note, the ORs were similar in both the first phase II
study (23) and this present analysis (62.5%  versus 65.4% ),
the median PFS (9.4 versus 13.6 months) and the median OS
(31.1 versus 38.9 months) were longer in the present set of
patients (Figures 1 and 2). In this study, the longer survival
times were independent of the TFI length. Several hypotheses

could explain the better outcome in the present study. The
patients’ characteristics were slightly better than in the
previous phase II trial. A significantly higher proportion of
the patients had received only one previous chemotherapy
regimen (76%  versus 60% , p=0.038), and were thus treated
earlier in the course of their disease. Although not significant,
the patients of the present study had a trend to a higher rate of
CR after first-line therapy (87%  versus 74% ) and a higher
rate of TFI ≥12 months (60%  versus 53% ). 

In addition to their better prognostic profile, the patients
treated in this series received a greater number of
chemotherapy cycles than in the initial phase II study (35%
versus 26%  of patients having received more than 6 cycles).
The longer treatment exposure in this confirmatory set of
patients may reflect the increased experience of the
investigators with the carboplatin-PLD combination and their
wish to deliver chemotherapy until progression or significant
toxicity. It might be assumed that the higher number of
cycles delivered in this series might have not only influenced
the patient outcome, but also the toxicity, explaining a
slightly higher incidence of some non-haematological
toxicity such as moderate stomatitis or PPE. 

The results of the combined data from the 185 treated
patients in both studies are very similar to the experience from
other authors with the same combination. The median PFS and
OS of 11.1 and 34.9 months were close to those reported by the
German AGO group and South African investigators in
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Figure 2. Overall survival: data from previous (23) and present trials
and pooled data.

Table III. Haematological and non-haematological toxicities experienced
per patient.

Toxicities Grade 2, Grade 3-4, 
n (% ) n (% )

Haematological toxicity
Leucopenia 24 (30)
Neutropenia 45 (55)
Anaemia 11 (13)
Thrombocytopenia 24 (29)
Febrile neutropenia 2 (3)
Infection 3 (4)

Non-haematological toxicity
Nausea-vomiting 24 (29) 4 (5)
Stomatitis 20 (25) 0 (0)
Constipation 10 (12) 0 (0)
Diarrhoea 4 (5) 2 (3)
PPE 13 (16) 1 (1)
Alopecia 13 (16) 0 (0)
Asthenia 30 (37) 4 (5)
Neuropathy 5 (9) 0 (0)
Hypersensitivity 1 (1) 0 (0)

Cardiac toxicity
Heart failure 0 (0) 0 (0)
Arrhythmia 2 (2) 1 (1)

PPE, Palmar-plantar erythrodysesthesia.



platinum-sensitive patients treated with higher doses of PLD
(40 and 50 mg/m2, respectively) (25,26). In patients with
partially platinum-sensitive disease (TFI: 6 to 12 months)
treated with the same regimen as the present study, a multicenter
Canadian study reported a median PFS of 8.8 months, identical
to our findings in this subgroup, and impressive for this
challenging patient population (27). The potential interest of the
PLD-carboplatin combination in late relapse AOC patients is
further supported by the recent results of the Southwest
Oncology Group (SWOG) 0200 randomized phase III trial,
which compared PLD 30 mg/m2 plus carboplatin AUC5 to
carboplatin AUC5 alone (28). The efficacy results showed a
significant improvement with the combination in terms of
median PFS and OS. Grade 3-4 haematological toxicity was
more frequent in the PLD-carboplatin arm, but the rate of grade
3 PPE was low. Interestingly, no patients in the PLD-carboplatin
arm experienced grade 3-4 allergic reactions compared to 16%
in the carboplatin alone arm.

Overall, the PLD-carboplatin combination results seem to be
similar to those reported with the paclitaxel-carboplatin regimen
of the ICON4 study (PFS=12 months; OS=29 months) (10).
The Hellenic Cooperative Oncology Group (HeCOG) conducted
a randomised phase II trial comparing PLD (45 mg/m2)-
carboplatin (AUC 5) with paclitaxel-carboplatin in 189 patients
with ovarian cancer in late relapse (TFI≥6 months) (29). No
significant difference was observed between arms in terms of
OR, PFS, or OS. Discontinuations related to toxicity were higher
with paclitaxel-carboplatin. Severe thrombo-cytopenia was more
frequent in the PLD-carboplatin arm, whereas severe
neurotoxicity and alopecia were more frequent in the paclitaxel-
carboplatin arm. These results have prompted the GCIG to
initiate a randomised phase III trial (CALYPSO) comparing
PLD (30 mg/m2)-carboplatin (AUC5) with paclitaxel-
carboplatin in terms of PFS. This study has fully accrued a total
of 976 patients with recurrent ovarian cancer relapsing beyond
6 months after first- or second-line platinum-based therapy.
Premature discontinuations of therapy due to toxicity and
treatment-related adverse events appeared to be more frequent
in the paclitaxel-carboplatin arm (30). 

Our findings confirm the efficacy and safety of the PLD-
carboplatin combination previously reported (23) in a
prospective cohort of late-relapsing AOC patients. Although
final efficacy data of CALYPSO trial are awaited, these
results suggest that PLD-carboplatin is an acceptable
alternative to paclitaxel-carboplatin in the setting of
platinum-sensitive recurrent ovarian cancer.
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