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Abstract
Background: Soft tissue sarcomas (STS) are a rare and heterogenous group of tumors, with poor
prognostic, judging from their frequency to relapse. Few drugs are available. Since 2007, trabectedin got
approval after failure of anthracyclines and ifosfamide, for advanced or metastatic STS.

Patients and Methods: This retrospective study describes effects of trabectedin on survival, response,
and toxicity, in STS patients. One hundred twenty-nine patients treated between 2002 and 2019 were
analysed, from two French centers. All patients were tested for toxicities, and e�cacy was assessed in
patients exposed to at least 2 cycles of trabectedin.

Results: Three median cycles were administered per patient (1-79). Among the 115 patients analysed for
e�cacy, the median progression free survival was 3.0 months [CI95%: 2.3 – 4.7], with an overall survival of
11.9 months [CI95%: 10.2 – 16.6]. The rate of disease control was 45.2% at the end of treatment. Myxoid
liposarcoma (n = 11) was the histology subtype that bene�ted most from this chemotherapy with median
progression free survival and an overall survival of 13.3 months [CI95%: 2.3 – 18.7] and 27.8 months
[CI95%: 3.2 – 64.7], respectively. Adverse events were manageable.

Conclusion: E�cacy of trabectedin is con�rmed in terms of clinical bene�t and low toxicity, especially for
myxoid liposarcoma. 

Introduction
Soft Tissue Sarcomas (STS) are a heterogenous group of tumors including more than 80 histological
subtypes, the most frequent being liposarcomas and leiomyosarcomas (1,2). However, they represent less
than 1% of all malignancies, and the only curative treatment is surgery, with or without radiation. Despite
optimal local therapy, the 5-years rate of relapse is 40% (3). At locally advanced or metastatic stage,
patients have less than 10% 5-years overall survival (OS). Systemic chemotherapy remains the standard
treatment in a palliative intend: doxorubicin and ifosfamide are the most active drugs in STS, providing
as a single agent an overall response rate of 15–35% and 18–20%, respectively (4–7). As the disease
progresses, several chemotherapies and targeted therapies are available with debatable e�cacy. Strategy
decision of treatment depends on subtype of sarcoma.

Among the available drugs, trabectedin is an antitumor agent derived from a marine source, the
Caribbean tunicate Ecteinascidia turbinata, now synthetically produced (8). The way trabectedin works is
complex, occurring during gene transcription. Unlike what is expected for a DNA-damaging agent,
sensitivity to trabectedin is correlated to a functional nucleotide excision repair system (9).

In France, trabectedin was available – initially through a compassionate use program (ATU) - since 2003,
only in referent centers. After September 2007, trabectedin was approved in the European Union for
patients with advanced STS after failure of anthracyclins and ifosfamide or for those who are unsuited to
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receive such agents. This approval was based on a phase II study demonstrating a e�cacy in terms of
response and progression free survival (10) .

A routine assessment is often mandatory to con�rm the observed e�ciency of new drugs in real world
settings. Although randomized clinical trials provide essential responses to assess the clinical bene�t of
a molecule or treatment regimen, the results of these randomized trials may not be applicable in common
practice. Indeed, the results are not easily generalizable to a larger and more heterogeneous population.
One must distinguish e�cacy, clinical assessment under optimal conditions (based on the inclusion and
exclusion criteria speci�ed in randomized trials) and effectiveness, clinical assessment under “real-life”
conditions of use. Real-world evidence (RWE) and randomized control trial (RCT) are therefore
complementary. The latter mainly provides 2 types of information: �rst, to what extent the conditions of
clinical trials are veri�ed in real life: population actually treated, dosage, adherence... Secondarily, they
may highlight side effects - particularly delayed - not observed in clinical trials, due to the limited number
of patients included and insu�cient follow-up.

The purpose of this paper is then to analyse the use of trabectedin at University Hospital Center of
Besançon and Georges François Leclerc Cancer Center of Dijon, respectively in Franche-Comté and
Burgundy regions (France). This bicentric retrospective analysis describes the bene�t of trabectedin, in
terms of response, survival and adverse events, in the different types of STS.

Patients And Methods

Data extraction
All consecutive patients treated with trabectedin at University Hospital Center of Besançon and Georges
François Leclerc Cancer Center of Dijon, between January 2002 and August 2018, were retrospectively
studied.

All patients with histologically proven STS were eligible for this retrospective analysis. Sarcomas other
than STS like GIST, Ewing sarcoma or paediatric sarcoma were excluded. Treatment characteristics were
captured from the BPC® software or the pharmacy database (chemotherapy lines, type of chemotherapy,
trabectedin dosage, cycle delay, treatment interruption, adverse or severe adverse event…). The patient
demographic, the disease characteristics, the treatment e�cacy and the patient outcome were collected
from the patient’s medical record.

For each patient, the age at diagnosis, the sex, the performance status (World Health Organisation
criteria), the initial disease characteristics (histological subtype and grading, staging of the disease as per
“Fédération Nationale des Centres de Lutte Contre le Cancer” criterion, site of the primary disease and
sites of metastases) were recorded. Before beginning the trabectedin regimen, the number of previous
lines was recorded, as the date of the last chemotherapy and its type.
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Trabectedin was administered at 1.5 mg/m² 24-hour continuous Intra-Venous (IV) infusion every three
weeks.

Clinical assessment
Only patients who have been treated by at least 2 cycles of trabectedin were included for analysis
e�cacy. Patients were considered evaluable for e�cacy if they had at least one assessment of tumor
response.

The primary end-point was progression-free survival (PFS), de�ned as the time from the start of
chemotherapy (trabectedin) to disease progression or death by any cause. PFS was analysed using the
Kaplan-Meier method and was described using the median and 95% con�dence interval (CI). The
difference between two treatment arms was compared with the use of the log-rank test, with the hazard
ratio and its 95% con�dence interval calculated from a Cox regression model with a single covariate.
Continuous variables were described by the mean standard deviation (SD) and median with range, and
qualitative variables by the size and percentage rate. Between two cohorts, qualitative and quantitative
variables were respectively compared by the Fisher exact test or the chi-square test and nonparametric
Mann–Whitney test. All tests were two-tailed and signi�cant at an alpha threshold of 5% (p-value).
Statistical analysis was performed with SAS® software version 9.4 (Cary, NC, USA)

Secondary end points were PFS at 3 months, PFS at 6 months, OS, response to the treatment and disease
control. OS was de�ned as either the time from initiation of chemotherapy (trabectedin) to death from
any cause or to last follow-up for survivors. Patients alive on April 01, 2020, the last date of analysis, were
censored. Survival curves were estimated by the Kaplan-Meier method and were described using the
median and 95% CI. The response rate was primarily assessed by clinical examination or imaging,
according to the Response Evaluation Criteria in Solid Tumors (RECIST 1.1) (11). Patients were classi�ed
as having a disease control if they had Complete Response (CR), Partial Response (PR), or Stable Disease
(SD).

Adverse events
All patients who have been treated by at least 1 cycle of trabectedin were included for toxicities analysis.
All toxicities were recorded, with their grading, according to the National Cancer Institute - Common
Terminology Criteria for Adverse Events v4.0 (CTAE).

Results
Between January 2002 and August 2018, a total of 129 patients were treated by trabectedin (table 1). The
median age was 59 years (ranged from 27 to 84) and 94 patients (72.9%) had a good performance status
(ECOG PS 0 or 1). Histological subtypes were leiomyosarcomas (n=45, 34.9%), liposarcomas (n=30,
23.2%), undifferentiated pleomorphic sarcomas (n=19, 14.7%), synovialosarcomas and solitary �brous
tumours (for each n=7, 5.4%), and other subtypes (n=21, 16.3%) which included �brosarcomas,
angiosarcomas, chondrosarcomas, malignant phyllodes tumors, epithelioid haemangioendotheliomas



Page 5/23

and one osteosarcoma. Most of the patients had high grade (grade 2 plus 3) STS (n=76, 58.9%). For 42
patients, the tumor grade was not available. Primary tumor sites included mainly the extremities (n=53,
41.1%) and retroperitoneum (n=24, 18.6%). Patients had a median number of 2 lines of chemotherapy
before trabectedin (ranged between: 0-8) and one �fth of patients received it beyond the 2nd line. The
median number of cycles of trabectedin per patient was 3 (range: 1-79) with 29 patients receiving > 6
cycles (table 2).

Table 1: Characteristics of the patients. 
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Characteristics   Number of patients %

       

Total   129 100

Center Besançon 54 42

Dijon 75 58

Age (years) Median                  59

Range              27-84

 

Gender Female 73 56,6

Male 56 43.4

Performance status 0-1 94 72.9

2-3 35 27.1

Primary tumor site Extremity 53 41.1

Retroperitoneum 24 18.6

Trunk 15 11.6

Abdomen 10 7.8

Uterus 9 6.9

Axial skeleton 4 3.1

Others 14 10.9

Histology Leiomyosarcoma 45 34.9

Liposarcoma

                      Myxoid

30

11

23.2

8.5

UPS 19 14.7

Synovial sarcoma 7 5.4

Solitary �brous tumour 7 5.4

Myxo�brosarcoma 5 3.9

Epithelioid sarcoma 3 2.3

Chondrosarcoma 2 1.6

Others histological subtypes 11 8.5

Grade of the primary tumor I 11 8.5
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  II 39 30.2

III 37 28.7

Missing data 42 32.6

Stage Locally advanced 33 25.6

Metastatic 96 74.4

Metastatic sites

 

Lung 60 46.5

Others 47 36.4

Previous chemotherapy lines Median                    2

Range                  0-8

 

UPS = undifferentiated pleomorphic sarcoma 

Table 2: Analysis of treatment with trabectedin (129 patients)

    Number %

Cycles of trabectedin Median                      3

Range                  1-79

   

< 6 cycles 85 65.9

6 cycles 15 11.6

> 6 cycles

Median                    10

Range                  7-79

29 22.5

Trabectedin duration (months) Median                   2.1

Range            0.0-81.4

 

Causes of treatment discontinuation Progression 98 76.0

Toxicity 15 11.6

Others 16 12.4

A total of 115 patients were evaluable for e�cacy (table 3). At the cut-off date (April 01, 2020), 10
patients died prematurely, before their �rst assessment for response, 1 patient de�nitively stopped
chemotherapy after only 1 cycle for renal failure and 3 patients have been lost. CR and PR were recorded
as best response in 1 (0.9%) and 10 (8.7%) patients, respectively. A further 41 (35.6%) patients had SD for
a disease control rate of 45.2%.
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Table 3: E�cacy (115 patients)
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    Number %

Response rate CR 1 0.9

PR 10 8.7

SD 41 35.6

PD 63 54.8

Disease control   52 45.2

Mean follow-up (months) 6.4 [range: 0.7 – 80.1]

Median PFS (months)

              All patients (n=115)

              Leiomyosarcoma (n=41)

              Liposarcoma outside myxoid (n=17)

              UPS (n=15)

              Myxoid liposarcoma (n=11)

              Synovialosarcoma (n=6)

              Solitary �brous tumors (n=6)

              Myxo�brosarcoma (n=4) 

              Epithelioid sarcoma (n=3)

              Chondrosarcoma (n=2)

              Others histological subtypes (n=10)

 

 3.0 [CI95%: 2.3 – 4.7]

 2.8 [CI95%: 2.1 – 5.5]

 2.3 [CI95%: 1.7 – 4.3]

 3.7 [CI95%: 1.4 – 6.0]

 13.3 [CI95%: 2.3 – 18.7]

  3.2 [CI95%: 1.6 – 29.5]

7.4 [CI95%: 1.2 – …]

1.7 [CI95%: 1.3 – …]

3.0 [CI95%: 2.4 – 3.2]

1.6 [CI95%: 1.5 – 1.6]

2.3 [CI95%: 1.5 – 8.3]

PFS at 3 months 48.5

PFS at 6 months 30.0

Median OS (months)

              All patients (n=115)

              Leiomyosarcoma (n=41)

              Liposarcoma outside myxoid (n=17)

              UPS (n=15)

              Myxoid liposarcoma (n=11)

              Synovialosarcoma (n=6)

 

   11.9 [CI95%: 10.2 – 16.6]

  17.3 [CI95%: 8.4 – 22.9]

    9.1 [CI95%: 3.5 – 13.2]

  13.2 [CI95%: 7.0 – 23.0]

  27.8 [CI95%: 3.2 – 64.7]
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              Solitary �brous tumors (n=6)

              Myxo�brosarcoma (n=4) 

              Epithelioid sarcoma (n=3)

              Chondrosarcoma (n=2)

              Others histological subtypes (n=10)

    5.8 [CI95%: 3.7 – 54.4]

17.1 [CI95%: 3.8 – … ]

16.2 [CI95%: 1.8 – … ]

  3.5 [CI95%: 3.2 – 4.0]

    7.2 [CI95%: 2.6 – 11.9]

  11.4 [CI95%: 2.4 – 12.7]

Death   93 80.9

Causes of death Tumor progression 83 72.2

Adverse events 4 3.5

Not speci�ed 6 5.2

CR = complete response, PR = partial response, SD = stable disease, PD = progression disease, PFS =
progression-free survival, OS = overall survival, UPS = undifferentiated pleomorphic sarcoma

With of mean follow-up of 6.4 months [0.7 – 80.1], median PFS was 3.0 months [CI95%: 2.3 – 4.7]
(�gure1). However, the 3-months PFS rate and the 6-months PFS rate were respectively 48.5% and 30%.
Median OS was 11.9 months [CI95%: 10.2 – 16.6], and at the end of the follow-up period, about one �fth
of the evaluation patients were still alive (�gure 2).

There was no signi�cant difference in PFS comparing with sex, performance status (0-1 vs 2-3), grade
(1vs 2-3), age, center or liposarcoma and leiomyosarcoma [L-sarcoma] vs other types (�gure 3). On the
other hand, there is a very favourable impact of certain histological subtypes, in particular myxoid
liposarcomas (n=11) with not only an increase in median PFS compared with other histological subtypes
(13.3 months [CI95%: 2.3 – 18.7] vs 2.8 months [CI95%: 2.3 – 4.4]) but also an improvement in median
OS (27.8 months [CI95%: 3.2 – 64.7] vs 11.1 months [CI95%: 9.3 – 13.8]) (�gure 4).

Forty-four patients received at least 6 trabectedin cycles. Of these, 15 stopped the chemotherapy
(interruption group) and 29 continued the same protocol (maintenance group). In maintenance group, the
median number of cycles was 10, with a maximum of 79 in a woman treated for an undifferentiated
pleomorphic sarcoma. The evolution of the 2 groups differs frankly. All patients, in the interruption group,
had their disease progressing or died by any cause. Whereas, 4 patients were alive without PD in the
maintenance group. In addition, median PFS increased signi�cantly in favor of therapeutic maintenance:
10.2 months [CI95%: 7.7 – 13.6] versus 5.5 months ([CI95%: 4.4 – 6.4], p = 0.006). But, no difference on the
median OS was recorded (�gure 5).

Toxicities could be reported for 129 patients (table 4). Elevation of transaminases were usual and
transient. Severe clinical toxicities like fatigue or nausea were also found, in 1.3% and 2.3% of cases,
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respectively. Seven percent of febrile neutropenia was noticed but one patient died due to trabectedin-
related febrile neutropenia. In total, 4 fatal outcomes related to treatment had been reported. Unusually,
three patients died due to trabectedin-related renal failure in a context of general physical health
deterioration. In addition, one patient died due to trabectedin-related colitis.

Table 4: Safety: grade 3-4 adverse events (129 patients)

  Number %

Clinical

       Nausea 3 2.3

       Vomiting 0 0.0

       Fatigue 1 1.3

       Mucitis 0 0.0

       Diarrhea 0 0.0

       Constipation 0 0.0

Hematologic

       Neutropenia 41 31.8

       Febrile neutropenia 9 7.0

       Thrombocytopenia 16 12.4

       Anemia 6 4.7

Liver abnormalities

       Cytolysis 22 17.1

       GGT 35 27.1

Rhabdomyolysis 3 2.3

Discussion
With the exception of gastrointestinal stromal tumors (GIST), the prognostic of patients treated for locally
advanced and metastatic STS remains poor. In all clinical guidelines, management of sarcoma patients
should be discussed and carried out within a dedicated multidisciplinary team. Despite a management in
expert centres, the median of overall survival is 18 months (12). The various palliative treatments may
include surgery (for example, pulmonary metastasis), radiotherapy and especially chemotherapy (13).
Nowadays, second lines after failure of doxorubicin and/or ifosfamide include others regimens like
dacarbazine alone or in combination, eribulin for liposarcomas, gemcitabine alone or in combination with
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docetaxel for leiomyosarcomas and undifferentiated pleomorphic sarcomas, paclitaxel for
angiosarcomas or pazopanib (14–18). In the end, few drugs have been approved for STS treatment, and
the arrival of trabectedin in 2007 in second and/or beyond line treatment set a new course (19).

Our results, showing a median PFS of 3 months [CI95%: 2.3–4.7] and a median OS of 11.9 months [CI95%:
10.2–16.6], are fully compliant with the literature data. Demetri et al. published the results of a STS − 201
phase II study in 2009 that showed the superiority of trabectedin regimens every 3 weeks versus every
week. They obtained a median PFS of 3.3 months and median OS of 13.9 months in 3 weeks 24-hour
arm (10). Other phase II studies found similar results (20–22). Most recently, a prospective randomized
phase III trial T-SAR comparing trabectedin versus best supportive care (BSC) in patients with pre-treated
advanced STS, was presented to ESMO 2016 (23). Median PFS and median OS were 3.1 months [CI95%:
1.8–5.9] and 13.6 months [CI95%: 7.1–17.3] respectively in trabectedin arm. Finally, several RWE studies
have already been published including a slightly larger population than in the pivotal studies: no limit
neither for the number of lines of previous chemotherapy, nor for the histological subtypes (24–28). They
found a median PFS between 3.6 and 5.9 months and a median OS between 11.9 and 21.3 months.

Based on the European Organization for Research and Treatment of Cancer (EORTC) experiment, Van
Oosterom et al. and Van Glabbeke et al. proposed PFS rates at 3 and 6 months as end points for detected
effective/ineffective treatments in phase II trials (19,20). A drug is considered active if it allows 3- and 6-
month PFS rates > 39% and 14%, respectively, as second-line regimens. In our retrospective study, the 3-
months PFS rate and the 6-months PFS rate were respectively 48.5% and 30.0%, comparable to the other
publications.

To date, one major concern in STS treatment is that no predictive nor prognostic biomarker can be
routinely used. In this retrospective analyse, no clinical or tumoral parameter was signi�cantly associated
with PFS and OS. Trabectedin administration resulted in a median PFS of 3.1 months [CI95%: 2.0–5.3] in
L-sarcoma arm versus 2.8 months [CI95%: 2.3–5.0] in other subtypes arm, a median OS of 11.4 months
[CI95%: 7.0–13.2] versus 13.8 months [CI95%: 9.3–18.8]. However, it is now assumed that the histological
subtypes liposarcoma and leiomyosarcoma are particularly sensitive to trabectedin. This concept comes
in particular from the results of pivotal phase II and III studies including exclusively patients treated for L-
sarcomas (10,29). In the prospective multicenter phase III trial SAR – 3007, 518 patients were randomized
between trabectedin to dacarbazine, after failure conventional chemotherapy. The median PFS was 4.2
months with a reduction in progression risk of 45% in favor of trabectedin. On the other hand, there is no
difference on the median of OS. This sensitivity of L-sarcomas is well demonstrated in the T-SAR study
(23). Inclusions were not limited to patients treated for liposarcomas or leiomyosarcomas. The median
PFS of the trabectedin arm for all histological subtypes was 3.1 months [IC95%: 1.8–5.9], while it was 5.1
months [IC95%: 2-8.3] for L-sarcomas subtype (n = 32 patients) and 1.8 months [IC95%: 0.7–3.1] for others
subtypes (n = 20 patients). There was no difference in OS between the different groups, trabectedin arm
and BSC arm. Finally, all these results are really superposable, highlighting the ubiquitous action of
trabectedin with more sensitive subtypes than others like L-sarcomas - especially myxoid liposarcomas
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(MLP) - and also solitary �brous tumors (30–32). In our study, 11 patients were treated with trabectedin
for MLP. The median PFS was remarkable with 13.3 months [CI95%: 2.3–18.7] versus 2.8 months [CI95%:
2.3–4.4] for all other patients with a signi�cant improvement (p = 0.02). Equally interesting, this
difference was also found for the median OS: 27.8 months [CI95%: 3.2–64.7] versus 11.1 months ([CI95%:
9.3–13.8], p = 0.02). Already in 2007, 51 patients with advanced pretreated MLP at �ve international
institutions in a compassionate-use programme were analysed retrospectively (30). After a follow-up of
14.0 months, the objective response rate was 51% and the median of PFS was 14.0 months [IC95%: 13.1–
21.0]. This speci�c subtype is characterized by the existence of the fusion gene DDIT3-FUS and the very
high effectiveness of trabectedin against MLP seems to be correlated to its ability to counteract the
activity of chimeric oncoprotein. By extrapolation, other histological subtypes with translocation-related
sarcomas (synovial sarcoma, alveolar soft part sarcoma, endometrial stromal sarcoma and clear cell
sarcoma) were evaluated in a retrospective analysis giving promising results (33).

Another highlight is the interest of ongoing treatment. Even if few patients were concerned, observations
can be drawn. After the �rst 6 cycles, 2 opposing strategies can be chosen; either to stop or to continue
trabectedin until intolerance or tumour progression. About a quarter of the patients received more than 6
cycles of trabectedin, which an acceptable toxicity allowing prolonged treatment. The evolution of the 2
groups differs: median PFS was doubled in favor of therapeutic maintenance. On the other hand, no
difference on the median OS was observed. This �nding is already documented by the T-DIS study, a
randomised phase 2 trial (34). Median PFS was 7.2 months [CI95%: 4.0–12.7] in the continuation group
versus 4.0 months [CI95%: 2.5 − 5.5] in the interruption group, with a signi�cant improvement (HR: 1.97
[CI95%: 1.09–3.54], p = 0.02). Nonetheless, in our retrospective study, probable bias exists: no
randomization, patients who continued chemotherapy were certainly patients where the bene�t/tolerance
balance was the most favourable, and few number of patients (29 patients in the maintenance group and
15 in the interruption group).

In terms of toxicities, most of them were expected and manageable, non - cumulative, mainly
summarized by haematological and hepatological failures, and consistent with the previous T – SARC
randomized trial (23). Thirty four percent of patients used granulocyte colony-stimulating factors which
were 28% in the Demetri et al. study (10). Other toxicities were quite similarly to the results of the current
publications (35–37).

This study had some limitations. The retrospective design made comparisons with previous randomized
control trial di�cult because the study population and follow-up may differ. For example, the enrolment
and treatment criteria of our study were less restrictive with more pretreated patients and other
histological subtypes than liposarcomas and leiomyosarcomas. In addition, dose reductions, treatment
delays and tumor evaluations depended on the physician’s choice. The small number of patients and
missing data limited the analysis, in particular the association between different histological subtypes
and clinical outcomes. Finally, there was no provision for a quality-of-life assessment Despite these
limitations, this study is representative of the general population because it included patients treated in 2
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centers with different medical situations, and these results could be considered to represent assessment
of trabectedin effectiveness in the real-world clinical conditions.

Conclusion
In conclusion, strategies of treatment after conventional drugs remain subject to debate for advanced or
metastatic STS. Independently from the necessary need to take the histological and molecular subtypes
into account, the choice of the best regimen has to integrate the tumor molecular characterisation, and
probably cost effectiveness and quality of life. Nevertheless, trabectedin seems to remain interesting in
terms of clinical bene�t and low toxicity. It has to be con�rmed in larger randomised trials containing
recent strategies.
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Figure 1

Progression-free survival (115 patients)
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Figure 2

Overall survival (115 patients)
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Figure 3

Progression-free survival (PFS) and overall survival (OS) of L-sarcoma versus other sarcomas



Page 22/23

Figure 4

Progression-free survival (PFS) and overall survival (OS) of myxoid liposarcomas (MLPS) versus others
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Figure 5

Progression-free survival (PFS) and overall survival (OS) of maintenance group versus interruption group


