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Introduction: The median survival time of patients with advanced soft tissue sarcoma 
(STS) is typically <12 months. Since 2012, physicians were able to administer second- and/ 
or third-line treatment easily in Japan, following the approval of new drugs, namely, 
pazopanib, eribulin, and trabectedin. We investigated the real-life experience of adults with 
advanced STS who received systemic therapy after the approval of the aforementioned new 
drugs.
Patients and Methods: We retrospectively evaluated 34 patients (median age: 66 years) 
with primary STS arising at the extremities/trunk or unresectable local and/or metastatic STS 
between 2012 and 2019. We evaluated the tumor response and patient survival after initial 
systemic treatment.
Results: As first-line treatment, doxorubicin and ifosfamide and other drugs were adminis-
tered to 7 and 27 patients, respectively. Of 31 patients with an evaluable tumor response, 
partial response was observed in 2 (6.5%) patients, and 16 (52%) patients showed stable 
disease at 8 weeks. The 1- and 2-year survival rates were 51.4% and 28.4%, respectively. 
The median overall survival (OS) time was 12.6 months. Tumor response to first-line therapy 
was related to patient prognosis.
Conclusion: New drugs may be beneficial for patients with advanced STS. When patients 
cannot receive anthracycline-based chemotherapy because of a high risk of side effects, we 
believe that the aforementioned drugs may be administered as the first-line treatment.
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Introduction
Soft tissue sarcomas (STSs) are rare and heterogeneous, including more than 50 
histological types.1 Approximately 5–30% of the patients with STS experience 
local recurrences and 10–38% present clinically detectable metastases.2–5 The out-
come for metastatic patients remains poor, with a median reported overall survival 
of 14–20 months; however, in clinical trials, the patient’s condition was relatively 
stable because inclusion criteria, such as age and performance status (PS), were 
strictly regulated.6–8 Adult STSs with spindle-shaped cells, despite their heteroge-
neity and acknowledged clinical, pathological, and molecular differences, are gen-
erally treated in a similar manner. Patients receiving systematic chemotherapy for 
widely metastatic or locally advanced diseases are not suitable for surgery or 
radiotherapy. In Japan, doxorubicin and ifosfamide were only approved for patients 
with STS before 2012. Recently, a Phase III trial that evaluated the effectiveness of 
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trabectedin and pazopanib compared with that of dacarba-
zine and a placebo, respectively, reported a longer median 
progression-free survival (PFS) with trabectedin and 
pazopanib.9,10 Furthermore, a randomised phase III study 
conducted on 452 patients with leiomyosarcoma (LMS) 
and liposarcoma (LPS) for evaluating the efficacy of eri-
bulin compared with that of dacarbazine reported a sig-
nificant 2-month increase in the overall survival (OS) in 
the eribulin arm.9,11 Based on the findings of these clinical 
trials, pazopanib (since 2012), trabectedin (since 2015), 
and eribulin (since 2016) can be administered even to 
patients without a history of systemic doxorubicin-based 
chemotherapy and for any type of histology in Japan. 
Prolonged patient survival should be expected after the 
new era of administration of new drugs in Japan. In this 
study, we investigated the real-life experience of 34 
Japanese adult patients with advanced STS who received 
systemic therapy after the approval of the new drugs.

Patients and Methods
Patients and Treatment
We retrospectively evaluated 34 patients with advanced 
STS who received systemic therapy between 2012 and 
2019. The inclusion criteria were (a) primary STS arising 
at the extremities/trunk and (b) unresectable local or/and 
metastatic STS. Of the 34 patients with STS, systemic 
therapy was administered for locally unresectable tumours 
(n = 5), metastases (n = 28), and both local tumours and 
metastases (n = 1). Generally, doxorubicin and ifosfamide 
(AI) are administered as first-line treatment worldwide if 
patients have not received AI treatment previously. The 
patients who received AI as neoadjuvant and adjuvant 
chemotherapy are not eligible for receiving doxorubicin 
again in the advanced disease setting, as administration of 
doxorubicin again may introduce bias with respect to 
tumor response to chemotherapy. For patients aged > 70 
years, we considered other treatments, such as gemcitabine 
and docetaxel (GD) and eribulin therapies, because of the 
risk of doxorubicin-induced heart failure. First, we did not 
choose pazopanib therapy for patients with dedifferen-
tiated LPS. We finally selected the treatment according to 
the patient’s daily activities because the administration 
method is different for each drug. For example, trabectedin 
should be administered for 24 hours in the hospital, while 
pazopanib can be orally administered. Five patients had 
previously undergone metastasectomy. The primary aim of 
this study was to evaluate the efficacy of systemic therapy 

for STS. This assessment was based on the OS and objec-
tive radiological responses to drugs. The results were 
evaluated as the best overall response using the Response 
Evaluation Criteria in Solid Tumors version 1.1. Stable 
disease (SD) was defined as lack of disease progression 
for > 8 weeks. This was not evaluated at a fixed time- 
point. This study was conducted in accordance with the 
guidelines of the Declaration of Helsinki of 1964. We 
obtained approval from the Institutional Review Board 
(IRB) at Mie University Hospital before commencing the 
present study, and the IRB waived the need of obtaining 
informed consent from the patients owing to the retro-
spective study design. All patient data accessed complied 
with the relevant data protection and privacy regulations.

Statistical Analyses
The clinicopathological factors were evaluated using the 
Mann–Whitney U-test (quantitative data) and χ2 test (qua-
litative data). The OS was defined as the time from the 
initial administration of the drug to the date of death or last 
follow-up examination. Survival curves were constructed 
using the Kaplan–Meier method. A univariate Cox model 
was used to compare the OS of patients. A multivariate 
analysis was performed using a Cox proportional hazards 
model. Significant factors identified in the univariate ana-
lysis were included as variables in the multivariate analy-
sis. P < 0.05 indicated statistical significance. For all 
statistical analyses, the StatView version 5.0 software pro-
gram was used.

Results
Patients’ Characteristics
Table 1 shows the demographic and baseline characteris-
tics of the patients. The median age was 66 (range: 36–85) 
years. Eleven patients had received systemic chemother-
apy with doxorubicin for primary STS as neoadjuvant and 
adjuvant chemotherapy. One patient received systemic 
chemotherapy with doxorubicin for a lymphoma. The his-
tological subtypes were grouped as L-sarcoma (LMS or 
LPS) and non-L-sarcoma. The L-sarcoma group com-
prised 18 patients, including those with dedifferentiated 
LMS (n = 10) and LPS (n = 8). The non-L-sarcoma 
group comprised 16 patients, including those with undif-
ferentiated pleomorphic sarcoma (UPS; n = 7), myxofibro-
sarcoma (MFS; n = 4), synovial sarcoma (n = 2), 
epithelioid sarcoma (n = 1), and extraskeletal osteosar-
coma (n = 1). The median and mean follow-up durations 
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after the administration of the first-line treatment were 9.4 
and 11.9 months, respectively.

Tumor Responses
As first-line treatment, eribulin (n = 15) was the most 
frequently used drug, followed by AI (n = 7), GD (n = 
6), pazopanib (n = 4), and trabectedin (n = 2). AI was used 
for 18 patients, including those who received AI as neoad-
juvant and adjuvant chemotherapy. The patients who 
underwent AI treatment were significantly younger than 
those who did not (mean age: 61 years vs 70 years; p = 
0.02). Among the 34 patients who constituted the study 
population, 31 had an evaluable tumor response (Table 2). 
Three patients were excluded because of treatment discon-
tinuation owing to the development of drug-induced inter-
stitial pneumonia and pneumothorax before the evaluation. 
Partial response (PR) was observed in 2 (6.5%) patients 
with UPS (n = 1) and MFS (n = 1). The details are shown 
in Table 3. Of the 31 patients, 16 (52%) patients showed 
SD at 8 weeks. Age (> 70 years vs ≤ 70 years) and tumor 
histology (L-sarcoma vs non-L-sarcoma) were not related 
to tumor response.

Among patients in whom the first-line treatment was 
terminated, 18 patients received second-line therapy. As 
second-line treatment, eribulin (n = 7) was the most fre-
quently used drug, followed by GD (n = 5), pazopanib (n = 
5) and trabectedin (n = 1). Among the 18 patients, 15 
patients showed an evaluable tumor response (Table 2). 
Three patients were excluded because of treatment discon-
tinuation owing to the development of drug-induced inter-
stitial pneumonia and elevated serum liver enzyme level 
before the evaluation. PR was observed in 1 (6.7%) patient 
with LMS who received eribulin treatment. Of the 15 
patients with an evaluable tumor response, 5 (33%) 
patients showed SD at 8 weeks.

Of the 18 patients, 7 patients received third-line treatment. 
PR was not observed. Of these 7 patients, 3 (43%) patients 
showed SD +. received fourth- or fifth-line treatment.

Survival
At the final follow-up, 13 patients were alive with disease 
and the remaining 21 patients had died from their disease. 
Overall, the 1- and 2-year survival rates were 51.4% and 
28.4%, respectively (Figure 1). The median OS time was 
12.6 months. Tumor response to first-line therapy was related 
to patient prognosis. Patients with SD or PR had better OS 
than those with progressive disease (PD; p = 0.002). The 
median OS of patients with SD or PR and PD was 19.2 and 8 
months, respectively (Figure 2). Table 4 shows the results of 
the log-rank analysis of the OS. Female patients had better 
OS than male patients (p = 0.01). There was no significant 
difference in survival between patients aged > 70 years and 
those aged ≤ 70 years. The history of doxorubicin treatment 
was not predictive factor for survival. There was also no 
significant difference in survival between patients who 
received doxorubicin as first-line treatment and the other 
patients. In univariate analysis, PS (0–1 vs 2) and female 
sex were identified as significant prognostic factors for OS. 

Table 1 Patient’s Characteristics

Variables n

Age > 70 years 15
< 70 years 19

Sex Male 26
Female 8

L-sarcoma Yes 18

No 16

History of doxorubicin Yes 11

Treatment No 23

Performance status 0–1 28

2 6

Table 2 The Response at First- and Second-Line Treatment

First Line Second Line

PR SD PD PR SD PD

AI 3 4
GD 1 2 2 3

Eribulin 1 7 7 1 1 5

Trabectedin 1
Pazopanib 3 4 1

Abbreviations: AI, doxorubicin and ifosfamide; GD, gemcitabine and docetaxel; PR, partial response; SD, stable disease; PD, progressive disease.

Dovepress                                                                                                                                                      Nakamura et al

Drug Design, Development and Therapy 2020:14                                                                       submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
4217

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


In multivariate analysis, tumor response was a significant 
factor (Table 5).

Discussion
In this study, we analyzed the efficacy of systemic treat-
ment in 34 patients with advanced STS. In contrast to data 
from clinical trials,9–11 our retrospective data represent 
real-life patient experience in Japan. We included patients 

of different ages presenting with varying PSs, history of 
doxorubicin therapy, and disease histology. The cohort 
included 15 patients who received pazopanib, eribulin, or 
trabectedin without a history of doxorubicin therapy, 15 
patients aged > 70 years, 6 patients with a PS score of 2, 
and 17 patients with non-L-sarcoma. Age, history of dox-
orubicin therapy, and disease histology were not related to 
the treatment response and OS. PS was a prognostic factor 
for predicting OS in univariate analysis. Tumor response 
to first-line treatment was a prognostic factor for predict-
ing the OS in multivariate analysis. The median OS time 
was 12.6 months. We previously evaluated patients who 
did not receive treatment for metastasis.12 The median 
post-metastatic survival of the 32 patients with advanced 
sarcoma was 7.2 months. Therefore, we consider that 
systemic therapy may be beneficial for patients with 
advanced STS. Since 2012, physicians were able to admin-
ister second- and/or third-line treatment easily owing to 
the approval of new drugs. These new drugs contribute to 
the maintenance of disease control after second-line treat-
ment in 30–40% of the patients. However, in 2008, 
Karavasillis et al reported that the median posttreatment 
OS of 488 patients with advanced STS was 12 months.13 

They did not use pazopanib, eribulin, or trabectedin. In 
their analysis, age < 40 years was a positive independent 
prognostic factor. We did not include patients aged < 40 
years, except for 1 patient with LMS who was aged < 40 
years. Although age was not related to patient prognosis in 
the present study, Karavasillis et al described that the 
relative risk of death was 1.46 (95% confidence interval: 
1.10–1.92) in patients aged > 60 years compared with that 
in patients aged < 40 years.13 In the present study, the 
median patient age was 66 years. Therefore, we consider 
that new drugs (pazopanib, eribulin, and trabectedin) may 
be effective alternatives, especially for elderly patients, 
although additional studies are necessary to validate our 
findings.

In Japan, pazopanib, eribulin, and trabectedin can be 
administered even to patients without a history of previous 
systemic chemotherapy. Furthermore, GD is often admi-
nistered to patients with advanced STS. However, anthra-
cycline-based chemotherapy should be recommended 
because no regimen has proved to be unequivocally super-
ior to doxorubicin as the first-line treatment for locally 
advanced or metastatic STS.14 When patients cannot 
receive anthracycline-based chemotherapy because of a 
high risk of side effects, we believe that the aforemen-
tioned drugs may be administered as the first-line 

Table 3 The Relationship Between Histology and First-Line 
Treatment

LPS LMS Others

AI 2 (1) 2 (1) 3 (1)

GD 2 (1) 1 (1)

Eribulin 4 3 (2) 8 (6)
Trabectedin 1 (1)

Pazopanib 2 (2) 1 (1)

Note: (): patients with partial response or stable disease evaluation. 
Abbreviations: AI, doxorubicin and ifosfamide; GD, gemcitabine and docetaxel; 
LPS, liposarcoma; LMS, leiomyosarcoma.

Figure 2 Kaplan–Meier curve showed post-treatment survival. (A: patients with PR 
or SD, B: patients with PD).

Figure 1 Kaplan–Meier curve showed post-treatment survival in all patients.
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treatment. However, when administering trabectedin and 
pazopanib, it is necessary to consider the risk of cardiac 
dysfunction.15

There are some limitations of this study. As this was a 
retrospective study, it may be difficult to directly compare 
it with previous studies, as the inclusion criteria with 
respect to tumor subtypes, eligibility, and follow-up pro-
cedures were different. Another limitation was the small 
size of the study population. The evaluation of trabectedin 
treatment was quite limited because patients with myxoid 
liposarcoma were not included. The choice of drugs used 
was decided by each physician. However, we believe that 
our study reflects the real-life experience of patients with 
advanced STS in Japan.

In conclusion, pazopanib, eribulin, and trabectedin 
may be beneficial for patients with advanced STS, 

although additional studies should be conducted to 
elucidate the efficacy of these drugs in younger 
patients.
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