
Abstract. Background/Aim: Trabectedin is a synthetic
antineoplastic agent approved for advanced soft tissue
sarcoma (STS) in Japan. The aim of this study was to
evaluate the efficacy and safety of the Japan-approved dose
of trabectedin for advanced STS. Patients and Methods: We
retrospectively reviewed 38 patients with advanced STS
who received salvage chemotherapy with trabectedin.
Results: The overall response and disease control rates
were 16% (5 patients) and 67% (20 patients), respectively.
The median progression-free and overall survival were 7.3
and 17.8 months, respectively. There were no significant
differences between patients with liposarcoma or
leiomyosarcoma and those without, or between patients
with TRS and those without. The most common grade 3-4
AEs were elevated transaminases and neutropenia.
Conclusion: Trabectedin 1.2 mg/m2, as the approved dose
in Japan, showed similar efficacy to the dose of 1.5 mg/m2
used in Western countries. Trabectedin could be an option
for advanced STS in Japan, regardless of histological
subtype. 

Soft tissue sarcomas (STSs) are defined as a rare group of
heterogeneous mesenchymal tumors (1). According to data
from the national soft tissue tumor registration in 2012, a
total of 1,597 patients were registered with STS in 2012 in
Japan (2). STS can occur in almost any anatomical site,
including the limbs (60% of cases), chest, abdomen,

retroperitoneum, and head and neck. More than 50
histological subtypes have been identified according to the
World Health Organization classification, each with a
specific biology and clinical outcome (1, 3). Specific fusion
genes are known to be associated with approximately 20%
of STSs, and detection of these fusion genes is useful for
diagnosis, as well as for clarifying the biological
characteristics and informing treatment decisions (4, 5). 

The prognoses of patients with early-stage STS have
recently improved as a result of multidisciplinary approaches
including surgery, radiotherapy, and systemic therapy,
leading to a 5-year overall survival (OS) rate of
approximately 80-90%. However, the 5-year OS in patients
with advanced stage STS is only about 50%, implying that
the prognosis is still poor (6).

Systemic chemotherapy is typically performed in patients
with unresectable STS. Doxorubicin is the mainstay of first-
line therapy, with a response rate of approximately 10-30%
(7-9). Previous studies have demonstrated the efficacy of
molecular targeted agents and new antineoplastic agents, and
the options for second- or later-line treatment have increased;
however, the positioning of these agents has not been
established (10, 11).

Trabectedin is a marine-derived, semisynthetic DNA-
binding protein that exerts an antineoplastic effect by
binding to the minor groove of DNA and bending the DNA
towards the main groove (12). This agent has been
approved for clinical use in Europe since 2007 and has
been used to treat patients with unresectable advanced or
recurrent STS (13, 14). Following a clinical trial targeting
translocation-related sarcoma (TRS), trabectedin was
finally approved in Japan in 2015. However, reports on the
clinical efficacy and safety of trabectedin in Japan are
currently lacking.

In this study, we retrospectively reviewed patients with
recurrent STS who were treated with trabectedin, with a
particular focus on its efficacy in patients with L-sarcoma
(leiomyosarcoma plus liposarcoma) and TRS.
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Patients and Methods

We retrospectively reviewed patients with STS who received
trabectedin treatment for salvage chemotherapy in our institute from
January 2012 to December 2018. This study was approved by the
institutional review board of the Cancer Institute Hospital. All
patients provided written informed consent prior to starting
trabectedin treatment.

Pretreatment disease conditions and treatment response were
evaluated by computed tomography (CT). Initial evaluations were
made by CT after two treatment cycles. Trabectedin administration
was continued until disease progression, onset of unacceptable
adverse events (AEs), or patient refusal. Objective responses were
evaluated based on the Response Evaluation Criteria In Solid

Tumours (RECIST) version 1.1. Response rates were compared
between subgroups using Fisher’s exact test. In terms of prognoses,
OS and progression-free survival (PFS) were estimated by the
Kaplan–Meier method. AEs were documented based on the
Common Terminology Criteria for Adverse Events (CTCAE)
version 4.0. All statistical analyses were performed using EZR
software (15). A value of p<0.05 was considered significant in all
analyses.

Results
A total of 38 patients with unresectable advanced and/or
metastatic STS who received trabectedin treatment were
included in the study, including 15 who had received
trabectedin partly or entirely as part of a clinical trial. The
patient characteristics are shown in Table I. The median age
was 47 years (range=21-74 years) and 44.7% of patients had
L-sarcoma, with the most frequent histological diagnosis being
liposarcoma. The primary site in more than half of the cases
was the lower limb. Gene translocation was detected in 63.2%
of cases, with the main fusion genes being FUS-CHOP in
myxoid liposarcoma, followed by SYT-SSX in synovial
sarcoma. Approximately 70% of patients had been heavily
pretreated with more than two regimens. The main
pretreatment regimens were doxorubicin-based regimens,
while some patients had received new agents such as
pazopanib or eribulin.

The initial dose of trabectedin in most patients was 
1.2 mg/m2, as the standard approved dose in Japan, and
subsequent administration was continued at the same dose
every 3 weeks. If unacceptable AEs occurred, the validity of
continuing treatment was considered; if the treatment was
continued, the dose was reduced by 0.2 mg/m2 at a time, or
the administration interval was prolonged until improvement
of the AEs. Dose reduction was possible to a minimum dose
of 0.8 mg/m2.

The median follow-up time and median number of
trabectedin treatment cycles were 14.5 months (range=0.5-
63.2 months) and four cycles (range=1-25 cycles),
respectively. Objective CT response evaluations were carried
out in 34 of 38 patients, with four patients excluded because

in vivo 33: 1609-1614 (2019)

1610

Table Ⅰ. Patient characteristics.

Demographic and baseline c                                    No. of patients (%)
haracteristics of 38 patients

Age (years)                                                                            
   ≥65                                                                                  5 (13.2)
   <65                                                                                33 (86.8)
   Median (range)                                                             47 (21-74)
Gender, n (%)                                                                       
   Male                                                                              18 (47.4)
   Female                                                                           20 (52.6)
Baseline ECOG                                                                     
   0                                                                                     28 (73.7)
   1                                                                                       9 (23.7)
   2                                                                                       1 (2.6)
Histology                                                                              
   L-sarcoma                                                                    17 (44.7)
   Leiomyosarcoma                                                            5 (13.2)
   Liposarcoma                                                                 12 (31.6)
   Synovial sarcoma                                                           9 (23.7)
Primary site                                                                          
   Lower limb                                                                   20 (52.6)
   Upper limb                                                                      2 (5.3)
   Retroperitoneum                                                           10 (26.3)
   Abdominal cavity                                                           1 (2.6)
   Head and neck                                                                1 (2.6)
   Trunk                                                                               4 (10.5)
Gene translocation                                                                
   Positive                                                                         24 (63.2)
Lines of previous drug therapy                                            
   1                                                                                     11 (28.9)
   2                                                                                     15 (39.5)
   3                                                                                       6 (15.8)
   ≥4                                                                                    6 (15.8)
Previous antineoplastic agent                                              
   Doxorubicin                                                                  28 (73.7)
   Ifosphamide                                                                  28 (73.7)
   Pazopanib                                                                      10 (26.3)
   Eribulin                                                                           7 (18.4)
   Gemcitabine                                                                    9 (23.7)
   Other 12 agents
Previous surgery                                                              33 (86.8)
Previous radiotherapy                                                      16 (42.1)

Table Ⅱ. Objective response.

Best objective response, n (%)                                       n=34*

Complete response (CR)                                                0 (0)
Partial response (PR)                                                     5 (14.7)
Stable disease (SD)                                                      18 (52.9)
Progressive disease (PD)                                             10 (29.4)
Overall response rate (CR+PR)                                     5 (14.7)
Disease control rate (ORR+SD)                                  24 (70.6)

*Four patients were unable to be assessed.



of early treatment cessation before the first evaluation.
Overall, no patients achieved complete response (CR), five
achieved partial response (PR=14.7%; 95% confidence
interval (CI)=5.0-31.0%), and 18 achieved stable disease
(SD=52.9%; 95%CI=35.1-70.2%) (Table II). The resulting
overall response rate (ORR) and disease control rate (DCR)
were 14.7% (95%CI=52.5-84.9%) and 67.6% (95%CI=49.5-
82.6%), respectively. Among these 34 patients, some
continued treatment for several more cycles after
confirmation of PD due to slow disease progression. We
determined if L-sarcoma and/or TRS could predict disease
control by trabectedin. The DCR tended to be higher in
patients with L-sarcoma or TRS, but the difference was not
significant (L-sarcoma vs. non-L-sarcoma; 14/17 (82.4%) vs.
9/17 (52.9%); p=0.140, TRS vs. non-TRS; 15/20 (75%) vs.
8/14 (57.1%); p=0.458).

The median PFS and OS in the whole group were 7.3
months (95%CI=3.2-10.0) and 17.8 months (95%CI=14.8-
26.9), respectively (Figure 1). The median PFS in patients
with L-sarcoma was 9.1 months (95% CI=3.2-11.6)
compared with 5.4 months (95%CI=1.6-10.0) in patients

with non-L-sarcoma (p=0.444), and the median OS values
were 17.8 months (95%CI=12.0-26.9) and 20.4 months
(95%CI=11.9-NA), respectively (p=0.669) (Figure 2). We
also analyzed prognosis in relation to translocation (Figure
3). The median PFS in patients with TRS was 7.4 months
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Figure 1. Kaplan–Meier estimates for all patients. 

Table Ⅲ. Adverse events throughout trabectedin treatment.

                                                                                                                                              Patients (n=38), n (%)

                                                                                     Grade 1                                Grade 2                                Grade 3                               Grade 4

Fatigue                                                                        11 (28.9)                               5 (13.2)                                                                                
Nausea                                                                        12 (31.6)                               9 (23.7)                                 2 (5.3)                                   
Vomiting                                                                                                                   3 (5.3)                                                                                  
Neutropenia                                                                  5 (13.2)                               2 (5.3)                                 12 (31.6)                            15 (39.5)
Anemia                                                                       19 (50.0)                               8 (21.1)                                 3 (7.9)                                2 (5.3)
Thrombocytopenia                                                      14 (36.8)                               2 (5.3)                                   7 (18.4)                              2 (5.3)
Aspartate aminotransferase elevation                       11 (28.9)                               6 (15.8)                               15 (39.5)                              5 (13.2)
Alanine aminotransferase elevation                            4 (10.5)                               6 (15.8)                               20 (52.6)                              7 (18.4)
Febrile neutropenia                                                                                                                                                 4 (10.5)                                 

Table Ⅳ. Reasons for dose reduction and cessation of trabectedin. 

                                                                               Patients (n=38), n (%)

Reasons for trabectedin dose reduction, n (%)                      
No reduction                                                                     26 (68.4)
Gastrointestinal toxicity                                                     3 (7.9)
Bone marrow suppression                                                10 (26.3)
Febrile neutropenia                                                             2 (5.3)
Increased transaminase                                                       2 (5.3)
Increased creatine phosphokinase                                     1 (2.6)
Reasons for trabectedin cessation, n                                       

Progression disease                                                              23
Adverse event                                                                        5
Withdrawal of consent                                                          3



(95%CI=1.9-11.6) compared with 7.3 months (95%CI=1.4-
13.9) in patients with non-TRS (p=0.908), and the equivalent
median OS values were 17.8 months (95%CI=12.4-37.7) and
20.4 months (95%CI=5.5-NA), respectively (p=0.859).
Thus, although PFS tended to be higher in patients with L-
sarcoma, neither L-sarcoma nor TRS was significantly
associated with prognosis.

AEs are shown in Tables III and IV. Trabectedin was
generally well tolerated, and fatigue, nausea, myelosuppression,
and elevated transaminases were the most commonly observed
toxicities. The main grade 3-4 AEs were myelosuppression
followed by increased transaminases. Some patients with
marked myelosuppression received granulocyte colony
stimulating factor formulations to allow the dose intensity of
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Figure 2. Prognostic comparison between patients with L-sarcoma and non-L-sarcoma.

Figure 3. Prognostic comparison between patients with TRS and non-TRS. 



subsequent trabectedin administrations to be maintained.
Elevated transaminases were managed with hepatoprotective
drugs such as glycyrrhizin and ursodeoxycholic acid. Febrile
neutropenia caused trabectedin cessation or dose reduction in
four patients, and there was no cessation and two dose
reductions due to elevated transaminase levels. One patient had
severe rhabdomyolysis and recovered without renal failure, but
did not restart trabectedin treatment. 

Discussion

Trabectedin was approved for the treatment of STS by the
European Medicines Agency in 2007 and was approved by
the US Food and Drug Administration for L-sarcoma in 2015.
Internationally, the efficacy of 24-h infusion of 1.5 mg/m2
trabectedin has been demonstrated, and the approved dose has
thus been determined to be 1.5 mg/m2 (16, 17). The efficacy
of trabectedin for L-sarcoma has been certified in a
randomized control trial (14). However, based on the
pharmacokinetic results of a phase I study, the recommended
dose in Japan was 1.2 mg/m2 with 24-h infusion, and this is
currently the approved dose in Japan, in contrast to the higher
dose overseas (18). Furthermore, randomized controlled trials
in Japanese patients have only considered TRS (19). The
main aim of the current study was thus to confirm the
efficacy and safety of the Japan-approved dose of trabectedin
in patients with various sarcoma histologies. 

The results were comparable to previous reports (13, 14, 16,
19, 20). Notably, although patients with L-sarcoma tended to
have better PFS than non-L-sarcoma patients, neither L-sarcoma
nor TRS significantly affected the efficacy of trabectedin in
terms of prognosis. The median PFS of patients with sarcomas
other than TRS was 7.3 months, which was superior to previous
reports, and it is possible that prognostic factors other than
translocation may be involved (14, 20). STS is a rare disease
and the number of patients analyzed was therefore limited,
making it difficult to demonstrate some factors; however, the
results suggest that trabectedin can be considered as a treatment
option for STS, even in patients without translocation. Most
patients with long-term OS received other treatments after
trabectedin, especially with pazopanib. This may account for
the overlap in long-term prognosis, even in patients without L-
sarcoma or translocation features.

The major clinically important AEs were nausea,
neutropenia, and elevated aspartate transaminase/alanine
aminotransferase. The incidence of grade 3-4 nausea in
overseas clinical trials (trabectedin dose 1.5 mg/m2) was about
5%, but the frequencies of grade 3-4 neutropenia and elevated
transaminases ranged broadly from 10-60% (14, 16, 20, 21).
The incidence of grade 3 nausea in the current study was
5.3%, which was similar to that in the previous reports. The
incidences of grade 3-4 neutropenia and elevated
transaminases were both approximately 70%; however, these

AES rarely required treatment cessation, and trabectedin was,
thus, considered to be generally well-tolerated. 

This study could have been affected by selection bias due
to the single-institute retrospective study design. Nevertheless,
the results provide evidence for the efficacy and safety of
trabectedin at the Japan-approved dose of 1.2 mg/m2, and its
non-inferiority compared with standard international dosing.
Moreover, trabectedin was effective in STS, regardless of the
existence of translocation. Further clinical trials of trabectedin
are required, including in combination with other drugs (22,
23), to establish its therapeutic potential, and to identify
histological factors predicting the efficacy of trabectedin.
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