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Abstract. The majority of patients with ovarian cancer will
experience relapse and thus require second-line therapy.
While platinum-based therapies are the primary treatments
for refractory disease other options are required, particularly
for those with partially platinum-sensitive disease as their
response rates are lower. Agents that can resensitize relapsed
ovarian cancers to platinum, including trabectedin, are there-
fore of increasing interest. Trabectedin is a multitarget agent
that has a complex, novel mechanism of action and has exhib-
ited promising results in platinum-sensitive ovarian cancer
when in combination with pegylated liposomal doxorubicin
(PLD). The present study conducted retrospective analysis
involving 11 cases (median age 60 years; range 45-75 years)
of recurrent ovarian tumors and partial platinum sensitivity
undergoing treatment with trabectedin + PLD. The cohort
consisted of 7 serous carcinomas, 1 endometrial carcinoma,
2 undifferentiated carcinomas, and 1 mucinous carcinoma. Of
the 11 patients, 4 exhibited a complete response, 3 achieved
stable disease, and 4 had progression of disease. Mean overall
survival was 32.42 months and median progression-free
survival was 5.9 months. Trabectedin in combination with
PLD was well tolerated in terms of gastrointestinal and hema-
tological toxicity; Grade 3 cutaneous toxicity and grade 3
neutropenia were each observed in 18.2% of patients. There
were no grade 4 events. Thus, the present study supports the
use of trabectedin + PLD in patients with relapsed ovarian
cancer and partial platinum sensitivity, with predictable and
manageable toxicity.
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Introduction

In patients with ovarian cancer, at least 80% will experience
relapse and will require second-line therapy. Additional treat-
ment of these patients is currently complex, but the length of
the platinum-free interval (PFI) is an important clinical consid-
eration (1). Since the effectiveness of platinum retreatment is
dependent on the relapse-free and treatment-free intervals,
stratification of patients based on PFI can help clinicians to
decide the optimal therapeutic strategy. At present, according
to the PFI, patients are normally classified as those with fully
platinum sensitive disease (PFI >12 months), partially platinum
sensitive disease (PFI 6-12 months), platinum resistant disease
(PFI <6 months) and refractory disease (progression during
the last line of platinum therapy or within 4 weeks of the last
platinum dose) (2). Recently, there has been some discussion
that the patients should no longer to be categorized using the PFI
(with an arbitrary cut-off of 6-months), but rather ‘according to
the question: Is platinum still an option for the patient?’ (3).

Notwithstanding, in recurrent ovarian tumors, the PFI
remains a primary prognostic factor for both progression-free
survival (PFS) and overall survival (OS) (4,5). Nonetheless,
it must be considered that PFI is in reality a continuous
variable that does not always adequately reflect disease
prognosis. Patients with a fully platinum-sensitive relapse
typically receive a second-line salvage therapy based on
retreatment with platinum-containing regimens with response
rates that vary from 30 to 75%, while patients with partially
platinum-sensitive recurrent disease typically have lower
response rates when retreated with platinum (27-33%) (6).
Moreover, from 20 to 40% of all ovarian cancer patients
will have partially platinum-sensitive disease for whom the
optimal treatment sequence is still controversial (6). Indeed,
among those with platinum sensitive disease, patients with
partially platinum sensitive disease are the most challenging
to clinically manage. Given this, there is thus intense interest
in providing new therapeutic options for these patients. Agents
that may resensitize tumors to platinum have been generating
interest (7), and among these trabectedin is being investigated
in relapsed ovarian cancer.

Trabectedinis amultitarget agent that was originally extracted
from a species of marine tunicate, Ecteinascidia turbinate, and
has a complex, novel mechanism of action. Firstly, trabectedin
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has been shown to bind to the minor groove of double-stranded
DNA, causing double-strand breaks (8,9). Secondly, trabectedin
appears to affect the cell cycle by causing apoptosis of cancer
cells and by downregulating transcription factors associ-
ated with cell proliferation (9). Due to its cytotoxic effects on
tumor-associated macrophages, trabectedin may further inhibit
the release of cytokines by monocytes and macrophages in the
tumor microenvironment (10). Importantly, trabectedin has also
been reported to interact directly with components involved in
nucleotide excision repair (NER), thereby inhibiting repair of
specific NER substrates and forming a ternary complex that
appears to be associated with cell death (7). Since the NER
pathway is responsible for repairing platinum-DNA adducts
in cellular DNA, NER aberrations will increase the sensitivity
of tumors to platinum. This novel aspect of trabectedin is thus
related to the high-sensitivity seen in NER-proficient cells upon
exposure to platinum, which are generally more resistant to
platinum compounds. These findings thus provide a clear ratio-
nale for the benefits of sequential treatment with trabectedin and
platinum compounds (7).

First approved in the EU as monotherapy for treatment
of advanced soft tissue sarcoma in 2007, trabectedin is also
indicated for the treatment of patients with relapsed, plat-
inum-sensitive ovarian cancer in combination with pegylated
liposomal doxorubicin (PLD) since 20009.

In ovarian tumors, trabectedin in combination with PLD
has best been studied in the OVA-301 trial (11). In fact,
among the various options investigated, early studies with
trabectedin in combination with PLD suggested that the
combination was associated with a significant advantage in
survival compared to PLD alone (11). In the entire popula-
tion, median PFS was 7.3 months with trabectedin + PLD vs.
5.8 months with PLD (HR, 0.79; P=0.0190). In the partially
platinum-sensitive subpopulation, trabectedin + PLD led to a
41% decrease in the risk of death (HR, 0.59; P=0.0015), with
median survival of 23.0 vs. 17.1 months for PLD alone (12).
Thus, trabectedin + PLD appeared to be of particular benefit
for those with partially platinum sensitive disease from
second to further lines (12). Another post-hoc analysis of
OVA-301 reported that in patients with relapsed ovarian
cancer, trabectedin + PLD delays third-line chemotherapy
and prolongs the platinum-free interval by about 2.5 months,
and OS was also significantly prolonged in the partially
platinum-sensitive disease subgroup (13). This adds additional
support to the possibility that the enhanced survival benefits
in the partially platinum-sensitive subset might be related to
the ability of trabectedin to resensitize tumors to subsequent
platinum rechallenge (7).

To further characterize the clinical efficacy of the trabect-
edin + PLD combination, we carried out a retrospective
analysis involving 11 cases of recurrent ovarian tumor and
partial platinum sensitivity.

Materials and methods

Patients and eligible criteria. A retrospective analysis was
carried out at the Oncological Pharmacology Department at
the University Hospital of Florence involving 11 patients with a
diagnosis of ovarian epithelial tumor. All patients had previously
undergone 1 cycle of platinum-based (carboplatin-taxol) chemo-
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therapy, without the addition of bevacizumab, from October
2011 to July 2014. All patients underwent chemotherapy with
trabectedin and PLD, after a PFI of 6-12 months. An ECOG PS
<2 was required before initiating therapy as well as the following
laboratory parameters: (Hb =9 g/dl, neutrophils >1.5x10%/1,
platelets =100x10%1, creatinine <1.5 mg/dl; bilirubin < upper
normal limit (ULN); ALT, AST, alkaline phosphatase, and
creatinine phosphatase <2.5 times ULN, albumin =25 g/1, and
alkaline phosphatase <2.5 times ULN.

Treatment and assessment. Trabectedin was administered
every 3 weeks (iv. 1.1 mg/m? over 3 h) immediately after
the administration of PLD (30 mg/m?). All patients were
premedicated with corticosteroids: Dexamethasone 20 mg
iv. (prior to chemotherapy as an antiemetic), oral prednisone
(10 mg BID starting the day before chemotherapy), followed
by 1 day of 5 mg BID (to avoid liver and hematologic toxicity
due to trabectedin). Response to therapy was assessed by
imaging (ultrasound and CT) every 3 cycles and by serum
CA 125 levels at the beginning of each cycle. Patients with
negative disease status underwent clinical and instrumental
follow-up (ultrasound, CT, tumor markers, PET as needed)
every 3 months. Recist 1.1 criteria were used for evaluation of
response. The PFI was calculated from the last administration
of chemotherapy. OS was calculated as the time from surgical
intervention to death or last follow-up visit.

Adverse events. Adverse events were evaluated by clinical
and laboratory assessment according to severity. In case
of toxicity, the dose of trabectedin was reduced in 2 steps
(Ist step, 0.9 mg/m? trabectedin and 25 mg/m? PLD; 2nd step,
0.75 mg/m? trabectedin and 20 mg/m?* PLD).

Statistical analysis. Statistical analysis was performed to
evaluate objective response and PFS. PFS was expressed as
median and interquartile range. Descriptive statistics were
reported in terms of absolute frequencies and percentages for
the qualitative data. PFS and OS were estimated according
to the Kaplan-Meier method. The PFS and OS analyses were
defined as the time interval from the last administration of
trabectedin + PLD to the earliest date of disease progression
or death for PFS, whereas OS was defined as the time from
surgical intervention to death or last follow-up visit. The
results were expressed as median values and mean values, with
95% confidence intervals (CIs).

Results

Patient cohort. A total of 11 patients, with median age of
60 years (range, 45-75 years), with ovarian tumors were enrolled
(Table I). All patients underwent debulking surgery (total
hysterectomy, bilateral annessiectomy, omentectomy, appendi-
cectomy and removal of peritoneal implants, when possible). In
9 patients, this was done at the beginning of clinical history, in
2 patients neoadjuvant chemotherapy was necessary (in 1 case for
pelvic infiltration, in other case for pulmonary metastases) with
subsequent interval surgery. Histological examination showed
the following histotypes: 7 serous carcinomas, 1 endometrial
carcinomas, 2 undifferentiated carcinomas, and 1 mucinous
carcinoma. The degree of differentiation was low (G3) in
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Table I. Baseline characteristics of the patient cohort (n=11).
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Table III. Adverse events (n=11).

Characteristic Total, n (%)
Median age, years (range) 60 (45-75)
Surgery

Primary 9 (82)

Interval 2 (18)
Stage

1B 19

IIC 1(9)

1B 19

mc 4.(37)

v 4. (37)
Histological type

Serous 7 (64)

Endometrial 19

Mucinous 109

Undifferentiated 2 (18)
Grading

1 0

2 19

3 1 (91)
Residual tumor

Absent 2 (18)

<l cm 7 (64)

>1 <2 cm 2 (18)
Ca 125, U/ml

<35 1(9)

>35 1 (91)

Table II. Response in the patient cohort (n=11).

Trabectedin plus

Response PLD, n (%)
Complete response 3(27.3)
Partial response 1(9.0)
Stable disease 3(27.3)
Progressive disease 4(364)
Objective response rate 7 (63.6)
Median progression-free survival, 590.6;11.2)

months (95% CI)

Mean overall survival®, months (95% CI) 32.4 (22.4;42.6)

*Median overall survival could not be calculated as some patients
were still alive. CI, confidence interval; PLD, pegylated liposomal
doxorubicin.

10 patients, while 1 patient had an intermediate degree of
differentiation (G2). Regarding pathological stage: 2 cases were
stage II, 7 cases stage III, and 2 cases stage I'V. At the time of
diagnosis, CA 125 was elevated in 10 patients, while it was
below the threshold value in 1 patient. All patients underwent

Trabectedin plus PLD, n (%)

Adverse event Grade 1 Grade 2 Grade 3
Neutropenia 4 (36.3) 3(27.2) 2(18.2)
Anemia 5(454) 3(27.2) 0
Thrombocytopenia 3(27.2) 1(0.1) 0
Cutaneous toxicity 2(18.2) 2(18.2) 2(18.2)
Nausea/vomiting 2(18.2) 2(18.2) 0
Hepatotoxicity 4 (36.3) 3(27.2) 0
Asthenia 3(127.2) 1(0.1) 0
Blood creatine 2(18.2) 0 0

phosphokinase increased

No Grade 4 events were observed. PLD, pegylated liposomal doxorubicin.

first-line chemotherapy with carboplatin and taxol for a total
number of cycles ranging from 6 to 9.

The 2 patients undergoing neoadjuvant chemotherapy
performed both 4 pre-intervention chemotherapy cycles and
4 cycles of the same pattern after interval surgery. The recur-
rences, all with a free interval between 6 and 12 months, were
found in 4 patients at lymph node sites, (1 of these patients
experienced a thyroid metastasis), and in 7 patients at perito-
neal sites (peritoneal carcinosis). At the time of recurrence, CA
125 was positive in 7 of 11 patients.

All 11 patients had undergone trabectedin and PLD as
second-line therapy. A median of 6 cycles of chemotherapy
were administered (range 1-12). The 7 patients who underwent
a third line were treated with carboplatin and gemcitabine.
At that time, a genetic test for the BRCA 1-2 gene was not
routinely performed, and so data are available for only 2 of the
3 patients who are still alive at the time of writing. One patient
has a BRCA1 mutation, 1 wild-type, and for the third genetic
response is pending.

Efficacy. In the 11 patients, 4 showed complete response,
3 achieved stable disease, and 4 had progression of disease.
Accordingly, 63.6% of patients responded to therapy (complete
or partial response or stable disease) (Table II). Mean OS was
32.42 months (95% CI 22.4; 42.6) (Fig. 1). The median PFS
was 5.9 months (95% CI 0.6; 11.2) (Table II, Fig. 2). Of the
4 patients who progressed during therapy, 2 patients had a
serous histology, 1 patient had mucinous histology (the only
patient with stage II), and 1 patient had endometrial carcinoma.
The complete responses were in patients with serous (n=2) and
undifferentiated carcinoma (n=1), and the partial response was
in a patient with serious disease. Of the 4 patients with progres-
sion, 1 died after a single cycle of therapy. The 7 patients who
had relapsed all underwent a third line with carboplatin and
gemcitabine. Of these patients, 2 had a complete response, 2 a
partial response, 2 were stationary, and 1 had progression after
the third cycle of therapy. The 2 patients who had a complete
response had a disease-free interval of 6 and 8 months, respec-
tively. Median OS for these patients was 45 months (range
7-75 months).
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Tolerability. Regarding treatment-related toxicity, grade 3
cutaneous toxicity was seen in 18.2% of patients, despite
prophylaxis with vitamin B6 (300 mg/day orally). Trabectedin
in combination with PLD was well tolerated in terms of gastro-
intestinal and hematological toxicity. Grade 3 neutropenia was
observed in 18.2% of patients, although there was no need for
treatment delay, discontinuation, or dose adjustments, but only
growth factors to treat neutropenia (Table III).

Discussion

In the present retrospective study, median PFS was 9 months
in the 11 patients with recurrent ovarian cancer and a PFI
of 6-12 months receiving the combination of trabectedin +
PLD. This is in good general agreement with data from the
OVA-301 trial where patients with a PFI of 6-12 months
receiving the same combination were found to have a median
PFS of 7.4 months (13). Our data further reinforce the utility
of trabectedin + PLD in patients with relapsed ovarian cancer,
and especially in those with partial platinum sensitivity.
Considering the available data, trabectedin and PLD appears to
be a valid therapeutic option for second and further-line therapy
in patients experiencing relapse after 6-12 months following
first-line therapy with carboplatin-paclitaxel-bevacizumab.

In the final analysis of OVA-301, median OS in the overall
population for the trabectedin + PLD and PLD arms was
22.2 and 18.9 months, respectively (HR, 0.86; P=0.0835) (14).
Moreover, in an exploratory analysis, the subset of patients with
a PFI of 6-12 months had the largest difference in OS (22.4 vs.
16.4 months with HR=0.64; P=0.0027). As noted previously,
the positive trend toward a survival advantage with the trabect-
edin + PLD compared to PLD alone in the PFI 6- to 12-month
subgroup of patients does not appear to be related to the effects
of subsequent therapies received by the patients after discon-
tinuing study medication (12). In fact, about the same proportion
of patients in each group received subsequent therapy, and
patients treated with trabectedin + PLD actually had a slightly
lower proportion of additional platinum-based treatment than
did patients treated with PLD alone. In OVA-301, the adminis-
tration of additional platinum-containing lines of therapy was
significantly delayed for patients receiving trabectedin + PLD,
which significantly prolonged survival starting from the initia-
tion of subsequent platinum. Accordingly, the survival benefits
with trabectedin + PLD compared to PLD alone in patients with
partially platinum-sensitive disease is possibly due to extension
of the PFI through resensitization of tumors to platinum by
trabectedin (7,15). In addition to an advantage in survival the
increased interval before reinitiating therapy also provides the
patient more time to recover from the adverse effects of previous
platinum therapy.

Our results are also similar to those published in a recent
real-life study in 17 patients treated with trabectedin alone
or combined with PLD (16). In that study, median PFS was
6.7 months, while median OS was 17.6 months. Positive
experience in a smaller real-life setting was also reported in
6 patients; the authors further documented a heavily-treated
patient with advanced recurrent ovarian cancer treated with
trabectedin + PLD at fourth-line who was later rechallenged
at seventh-line, with treatment continuing until disease
progression (17). The findings are also in broad agreement with
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Figure 1. Kaplan-Meier estimate of OS (n=11). There were 5 patients with
events; 6 patients were censored. OS, overall survival.
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Figure 2. Kaplan-Meier estimate of PFS (n=11). There were 8 patients with
events; 3 patients were censored. PFS, progression-free survival.

a small retrospective analysis of heavily pretreated patients
with platinum-sensitive ovarian cancer in which the ORR was
32.4% with median OS of 16.3 months; most responses were in
(9 of 11) patients with partially platinum-sensitive disease (18).

Regarding tolerability, there were no unexpected safety
signals in the present cohort of patients. In the OVA-301 trial,
the safety profile in the subgroup of patients with a PFI of
6-12 months was not different from that in the overall population,
even if compared with single-agent PLD, trabectedin + PLD was
associated with a higher incidence of transient neutropenia and
transaminase elevations (12). Moreover, the addition of trabect-
edin to PLD did not lead to a decrease in overall health status as
assessed by patient reported outcomes. Grade 3 neutropenia was
observed in <20% of patients, and treatment was neither delayed
nor discontinued, and no dose adjustments were needed. This
finding is consistent with the real-life study by Moriceau where
the most frequent grade 3-4 toxicities were neutropenia (24%)
and nausea/vomiting (24%) (16). Thus, trabectedin combined
with PLD appears to be both effective and well tolerated in a
real-life setting of women with recurrent ovarian cancer, and the
toxicity of this combination is predictable and manageable. This
is an important aspect as there is a high unmet need for new and
tolerable therapies.
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A good tolerability profile for trabectedin was also
reported in the large case study of Araki comparing trabect-
edin with the best supportive care in patients with advanced
translocation-related sarcoma after failure of standard chemo-
therapy (19) and in a recent case report of our group where the
patient continued the treatment with trabectedin for a total of
30 months without significant toxicity (20).

Of note, the trabectedin + PLD combination has been
recommended by ESMO in patients with relapsed partially
platinum-sensitive ovarian cancer (21). While the limitations
of the present study include its retrospective design and small
number of patients, our results nonetheless reinforce the
validity of trabectedin + PLD in patients with relapsed ovarian
cancer and partial platinum sensitivity.
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