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Abstract
Alveolar soft part sarcoma (ASPS), epithelioid sarcoma (ES), and clear cell sarcoma 
(CCS) are known to be chemoresistant tumors. The aim of this study was to investi-
gate the effect of pazopanib on these chemoresistant tumors. This study is designed 
as a single-arm, multicenter, investigator-initiated phase II trial. Patient enrollment 
was undertaken between July 2016 and August 2018 at 10 hospitals participating 
in the Japanese Musculoskeletal Oncology Group. The primary end-point is the CBR 
(CBR, including complete or partial response and stable disease) at 12 weeks after 
treatment with pazopanib according to RECIST. Eight patients were enrolled within 
the period. The histological subtypes were 5 ASPS, 2 ES, and 1 CCS. The median 
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1  | INTRODUC TION

Alveolar soft part sarcoma, ES, and CCS have different genetic 
backgrounds of ASPL-TFE3 translocation,1 inactivation of INI1,2 
and EWSR1-ATF1 translocation,3 respectively, and primarily af-
fect young adults.4-6 The mainstay of management for localized 
disease is wide surgical resection, but there are few effective 
chemotherapeutic treatments for patients with locally advanced 
or metastatic disease. Prognosis is poor in advanced or meta-
static disease despite systemic treatments, and the median PFS 
for first-line systemic treatments was reported as 7 months in 
ASPS,7 4 months in ES,8 and 11 weeks in CCS.9 The median OS 
was reported as 40 months,4 10.8 months,8 and 8.9 months10 in 
patients with locally advanced or metastatic ASPS, ES, and CCS, 
respectively.

Alveolar soft part sarcoma, ES, and CCS are known to be chemo-
resistant tumors that are resistant to cytotoxic agents. The response 
rates after use of various chemotherapies have been reported as 7%-
17%,11,12 10%-12%,5,8 and 4%-23%6,9 in ASPS, ES, and CCS, respec-
tively. Effective systemic treatment is particularly desired for these 
3 soft tissue sarcoma subtypes.

Molecular targeted therapy has recently been tried for these 
conventionally chemotherapy-resistant sarcomas of ASPS,13,14 
ES,15 and CCS.16 Pazopanib is a small molecule multitargeting ty-
rosine kinase inhibitor that inhibits vascular endothelial growth 
factor receptor-1, -2, and -3, platelet-derived growth factor re-
ceptor-a and -b, and c-Kit.17 The effectiveness of pazopanib for 
nonadipocytic soft tissue sarcoma was determined in the phase 
III, randomized, double-blinded PALETTE trial.18 Pazopanib was 
approved by regulatory agencies and widely used for soft tissue 
sarcomas in clinical practice, but there is little information about 
the effectiveness of pazopanib for these histological subtypes, es-
pecially for ES and CSC.19 The aim of this study was to investigate 
the effect of pazopanib on chemoresistant sarcomas including 
ASPS, ES, and CCS.

2  | MATERIAL S AND METHODS

2.1 | Study design

This study was undertaken to investigate the effect of pazopanib on 
chemoresistant sarcomas (ASPS, ES, and CCS; cohort 2). We aimed to 
enroll 23 cases considering feasibility rather than statistical consider-
ations because of the extreme rarity of each of these chemoresistant 
sarcomas. This trial is a single-arm, multicenter, investigator-initiated 
phase II trial. This study was approved by the ethics committee of 
Nagoya University Graduate School and School of Medicine (Nagoya, 
Japan) in January 2016, and the registration number was 2015-
0371, and also approved by each study site’s institutional review 
board. This trial was registered in the UMIN Clinical Trials Registry as 
UMIN000019303 (http://www.umin.ac.jp/ctr/index.htm).

2.2 | Patients

The patient registration was discontinued in August 2018. Eight pa-
tients with chemoresistant sarcoma were eligible and included in our 
study at hospitals participating in the JMOG between July 2016 and 
August 2018. All participating hospitals are referral sarcoma centers 
in Japan. The key inclusion criteria were patients with unresectable 
or metastatic chemoresistant tumors including ASPS, ES, and CCS, 
disease progression within 6 months, and measurable tumors accord-
ing to RECIST version 1.1.20 The key exclusion criteria were age under 
18 years, cerebrovascular disease, gastrointestinal disorder, bleeding 
tendency, hypersensitivity, and pregnancy. Entry criteria included 
ECOG performance status of 0 or 1 (http://ctep.cancer.gov/proto 
colDe velop ment/elect ronic_appli catio ns/docs/ctcv20_4-30-992.
pdf), no/asymptomatic central nervous system metastases or lep-
tomeningeal metastases, and adequate bone marrow function (ab-
solute neutrophil count 1500 cells/μL or more, platelets 10×104 per 
μL or more, and hemoglobin 9 g/dL or more), renal function (serum 

follow-up period was 22.2 (range, 4.9-24.9) months. All patients initially received pa-
zopanib 800 mg once daily. The CBRs were 87.5% (7 of 8) and 75.0% (6 of 8) according 
to RECIST and Choi criteria at 12 weeks after pazopanib treatment, respectively. The 
CBRs at 12 weeks according to RECIST were 80.0%, 100.0%, and 100.0% in ASPS, ES, 
and CCS, respectively. Partial response was observed in 1 ASPS according to RECIST 
and 3 ASPS and 1 ES according to Choi criteria at 12 weeks after pazopanib treat-
ment. This study documented antitumor activity of pazopanib, especially in ASPS. 
These results support the frontline use of pazopanib for ASPS. Prospective data col-
lection is desired using both RECIST and Choi criteria for these rare chemoresistant 
tumors.
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creatinine 1.5 mg/dL or less, or, if more than 1.5 mg/dL, calculated 
creatinine clearance greater than 50 mL/min), hepatic function (bili-
rubin 1.5× upper limit of normal or less, aspartate aminotransferase 
and alanine aminotransferase 2.5× upper limit of normal or less), and 
cardiac function (based on the institution’s lower limit of normal [left 
ventricular ejection fraction assessed by multigated acquisition scan 
or echocardiogram], normal 12-lead electrocardiogram [no prolonga-
tion of corrected QT interval greater than 480 ms] and no history 
of any of the following in the past 6 months: cardiac angioplasty or 
stenting, myocardial infarction, unstable angina, coronary artery 
bypass graft surgery, symptomatic peripheral vascular disease, or 
class III or IV congestive heart failure, as defined by the New York 
Heart Association). Blood pressure had to be below 140/90 mm Hg, 
spontaneously or controlled with antihypertensive medication. 
Anticoagulant therapy was permitted with stable coagulation tests. 
Patients with recent (within 6 months) thromboembolic events who 
were stable, taking anticoagulation drugs for at least 6 weeks, were 
eligible. Written and informed consent was obtained from all patients. 
All 8 patients were treated with pazopanib and analyzed in our study.

2.3 | Treatments and assessment procedures

All 8 patients were treated with pazopanib (Votrient; Novartis 
Pharmaceuticals) orally at a dose of 800 mg once daily. Dose modi-
fications for adverse events were made according to the protocol. 
Treatment was continued until disease progression (according to 
both RECIST20 and modified Choi criteria [Choi]21,22), unacceptable 
toxic effects, withdrawal of consent, or death. Enhanced CT was car-
ried out at base line, and at 3, 7, and 12 weeks after the initiation 
of treatment and at 8-week intervals thereafter. Tumor responses 
were evaluated using investigator-assessed RECIST20 and Choi.21,22 
Clinical assessments, including medical history and physical exami-
nation, and laboratory assessment, of safety, were carried out at 
baseline, at 1, 3, 5, 7, 9, and 12 weeks after the initiation of treatment, 
and at 4-week intervals thereafter. Adverse events were graded 
according to the NCI’s Common Terminology Criteria for Adverse 
Events version 4.03 (https://ctep.cancer.gov/proto colDe velop ment/
elect ronic_appli catio ns/docs/CTCAE_4.03.xlsx). A serious adverse 
event was defined as any untoward medical occurrence at any dose 
that results in death, is life-threatening, requires inpatient hospitali-
zation or causes prolongation of existing hospitalization, results in 
persistent or significant disability/incapacity, might have caused a 
congenital anomaly/birth defect, or requires intervention to prevent 
permanent impairment or damage.

2.4 | Statistical analysis

Data collection using electronic data capture and analysis were car-
ried out in the Center for Advanced Medicine and Clinical Research 
at Nagoya University Hospital. The primary end-point of this study 
was the clinical benefit rate (including complete or partial response 

and stable disease) at 12 weeks after treatment with pazopanib ac-
cording to RECIST. The secondary end-points were the clinical ben-
efit rate at 12 weeks after pazopanib treatment according to Choi, 
response rate at 12 weeks after treatment according to RECIST and 
Choi, PFS according to RECIST and Choi, OS, and safety. Progression-
free survival was defined as the time from study entry until disease 
progression or death due to any cause, and OS as the time from 
study entry until death due to any cause. Estimated PFS and OS 
rates were calculated using Kaplan-Meier product limit methods. 
Follow-up period was defined as the time from study entry until last 
visit at the time of data cut-off. Data cut-off was undertaken on 1 
September 2019, and the median follow-up period was 22.2 (range, 
4.9-24.9) months. The relative dose intensity is the ratio of “deliv-
ered” to “planned” dose intensity and is expressed as a percentage.

3  | RESULTS

3.1 | Demographic characteristics

The histological subtypes were 5 ASPS, 2 ES, and 1 CCS. There 
were 4 male patients and 4 female patients with a median age of 
32.5 (range, 18-76) years. Patient demographics are summarized in 
Table 1. The sites of primary tumor were extremity in 7 and viscera 
in 1. The median treatment period of pazopanib was 11.0 (range, 1.0-
24.9) months. In 1 patient (case 5), pazopanib treatment was stopped 
after progression of disease according to RECIST and Choi criteria; in 
another patient (case 3) it was stopped after progression of disease 
only according to RECIST. Treatment was discontinued due to side-
effects (pneumothorax, 1 [case 1]; fatigue, 1 [case 2]; and infection, 
1 [case 6]) in 3 patients (37.5%) receiving pazopanib, and dose reduc-
tions were undertaken in 4 (50.0%). The relative dose intensity was 
87.9%. The median follow-up period after using pazopanib was 22.2 
(range, 4.9-24.9) months. At the last follow-up, 3 patients had contin-
uously received pazopanib. Three patients experienced disease pro-
gression according to both the RECIST and Choi criteria during the 
follow-up period. After the discontinuation of pazopanib treatment, 
3 patients were treated with systemic therapies, which included 2 
pazopanib rechallenges outside of this trial (case 1 and case 6) and 1 
nivolumab in a clinical trial (case 2).

3.2 | Clinical outcomes

The treatment outcomes for individual patients are shown in Table 2 
and Figure 1. Treatment outcomes after starting pazopanib are sum-
marized in Table 3. Responses according to RECIST were PR in 1 
(12.5%), SD in 6 (75.0%), and PD in 1 (12.5%). Responses according 
to Choi were PR in 4 (50.0%), SD in 2 (25.0%), and PD in 2 (25.0%) 
at 12 weeks after starting pazopanib. The clinical benefit rates were 
87.5% (7 of 8 patients) and 75.0% (6 of 8 patients) according to the 
RECIST and Choi criteria, respectively, at 12 weeks after pazopanib 
treatment. In terms of histological subtype, the clinical benefit rates 

https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/CTCAE_4.03.xlsx
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/CTCAE_4.03.xlsx
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at 12 weeks according to RECIST were 80.0% (4 of 5 patients), 
100.0% (2 of 2 patients), and 100.0% (1 of 1 patient) in ASPS, ES, and 
CCS, respectively. The clinical benefit rates at 12 weeks according to 
Choi were 80.0% (4 of 5 patients), 100.0% (2 of 2 patients), and 0.0% 
(0 of 1 patient) in ASPS, ES, and CCS, respectively. The response 
rates were 12.5% (1 of 8 patients) and 50.0% (4 of 8 patients) accord-
ing to RECIST and Choi criteria, respectively, at 12 weeks after treat-
ment with pazopanib. In terms of histological subtype, the response 
rates at 12 weeks according to RECIST were 20.0% (1 of 5 patients), 
0.0% (0 of 2 patients), and 0.0% (0 of 1 patient). The response rates 
at 12 weeks according to Choi were 60.0% (3 of 5 patients), 50.0% (1 
of 2 patients), and 0.0% (0 of 1 patient) in ASPS, ES, and CCS, respec-
tively. The median decreases in tumor diameter and tumor density 
from baseline were 11.0% and 30.5% at 12 weeks (Figure 2). Median 
PFS in RECIST and Choi, and OS were 15.7 months, 15.7 months, 
and not reached, respectively (Table 3 and Figure 3). In terms of his-
tological subtype, the median PFS according to RECIST was 15.6, 
4.9, and 10.3 months, and the median PFS according to Choi criteria 
was 15.6 months, not reached, and 3.0 months in ASPS, ES, and CCS, 

TA B L E  1   Demographics of 8 patients with metastatic or 
unresectable chemoresistant sarcomas

Characteristics
Value (range) or No. 
of patients (%)

Sex

Male 4 (50.0)

Female 4 (50.0)

ECOG performance status

0 7 (87.5)

1 1 (12.5)

Age, years

Median (range) 32.5 (18-76)

Tumor status

Unresectable 2 (25.0)

Metastasis 6 (75.0)

Size of primary tumor, cm

≤5 3 (37.5)

>5 5 (62.5)

Anatomic sites of primary tumors

Extremity 7 (87.5)

Viscera 1 (12.5)

Depth of primary tumors

Superficial 0 (0.0)

Deep 8(100.0)

Histological subtype

Alveolar soft part sarcoma 5 (62.5)

Epithelioid sarcoma 2 (25.0)

Clear cell sarcoma 1 (12.5)

Follow-up, mo

Median (range) 22.2(4.9-24.9)
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respectively. The median OS was not reached in ASPS or ES, and 
23.2 months in CCS.

3.3 | Safety

Table 4 shows the main adverse events. The most common adverse 
events were increased ALT (75.0%, 6 of 8), increased AST (62.5%, 5 
of 8), hypertension, fatigue, nausea, and anorexia (25.0%, 2 of 8, for 
each). Grade 3 adverse events such as increased ALT in 2, increased 
AST in 2, hypertension in 1, fatigue in 1, decreased platelet count in 
1, increased lipase in 1, pneumothorax in 1, pancreatitis in 1, diar-
rhea in 1, and back pain in 1, were observed. Serious adverse events 
were observed in 3 (pneumothorax in 1, pancreatitis in 1, and fatigue 
and back pain in 1), but there were no fatal adverse events.

4  | DISCUSSION

This study targeted chemoresistant tumors of ASPS, ES, and CCS. 
The median PFS for first-line systemic treatments was reported as 

7 months,7 4 months,8 and 11 weeks9 in ASPS, ES, and CCS, respec-
tively. For these tumors, conventional chemotherapy cannot be 
expected to be effective, and so there is a great need for devising 
effective new systemic treatments. In our study, the primary end-
point of clinical benefit rate in RECIST was 87.5% (7 of 8 patients). In 
histological subtype, the clinical benefit rates at 12 weeks in RECIST 
were 80.0%, 100.0%, and 100.0% in ASPS, ES, and CCS, respec-
tively, indicating relatively good short-term disease control in these 
chemoresistant tumors. In soft tissue sarcoma, the association be-
tween prognosis and amount of tumor shrinkage has not been found 
conclusive based on previous reports,23,24 and we used the clinical 
benefit rate (CR + PR + SD) at 12 weeks according to RECIST as the 
primary end-point to evaluate the short-term efficacy of pazopanib.

Advantages of this study include the prospective observation 
using both RECIST and Choi criteria. Choi criteria were initially 
proposed as new CT response criteria21 based on the correlation 
between CT density and PET in patients with metastatic gastroin-
testinal stromal tumor treated with imatinib mesylate. Subsequently, 
they were applied to high-grade soft tissue sarcomas, with a relation-
ship between the Choi criteria and pathologic response observed.22 
Evaluation based on the Choi criteria seems to be of some benefit 

F I G U R E  1   Swimmer’s plot of 
the clinical course of 8 patients 
with metastatic or unresectable 
chemoresistant sarcomas treated with 
pazopanib. A, Swimmer’s plot using 
RECIST. B, Swimmer’s plot using Choi 
criteria

(A)

(B)
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in patients with soft tissue sarcomas who will be treated with pazo-
panib. Tumor shrinkage after pazopanib treatment is usually inferior 
to that achieved with cytotoxic chemotherapy in soft tissue sarco-
mas,25 whereas a significant decrease in tumor density was noted in 
responders after pazopanib treatment in soft tissue sarcomas.26 In 
our study, the clinical benefit rate at 12 weeks was 87.5% according 
to RECIST, compared to 75.0% according to Choi criteria, whereas 
the response rate at 12 weeks was 12.5% according to RECIST, com-
pared to 50.0% according to Choi criteria. As shown in Figure 1, 3 
cases of ASPS (cases 5, 6, and 8) and 1 each of ES (case 3) and CCS 
(case 2) showed PR in Choi criteria, but not in RECIST. Although 
long-term follow-up will be needed to assess the relationship be-
tween Choi’s evaluation and OS, investigations of the relationship 
between Choi’s evaluation and OS and/or histological response will 
be required.

After the initiation of this study, some prospective and retro-
spective reports on the effectiveness of pazopanib in ASPS were 
published. Kim et al reported a phase II trial of pazopanib in pa-
tients with metastatic ASPS.27 Six patients were enrolled in the 
study, with 1 patient achieving PR, and 5 patients showing SD 

according to RECIST (response rate 16.7%). With a median follow-up 
of 33 months, median PFS was 5.5 months and median OS was not 
reached. Stacchiotti et al undertook a retrospective study to evalu-
ate the activity of pazopanib on metastatic ASPS.14 In 29 evaluable 
patients, the best responses were 1 CR, 7 PR, 17 SD, and 4 PD ac-
cording to RECIST (response rate 27.6%). At the median follow-up 
of 19 months, median PFS was 13.6 months, and median OS was 
not reached. In the retrospective JMOG study to evaluate clinical 
outcomes in Japanese patients with relapsed soft tissue sarcoma, 4 
PR, 4 SD, and 1 PD (response rate 44.4%) were observed according 
to RECIST in 9 evaluable ASPS patients after pazopanib treatment.19 
In our study, the response rate of ASPS was 20.0% in RECIST, which 
is comparable to the results of previous reports. The best response 
rate of ASPS using RECIST was 35.7% (5 of 14) after pazopanib 
treatment in combined results of previous19 and this JCOG studies. 
Median PFS was 15.6 months according to both RECIST and Choi 
criteria in patients with ASPS, which is also comparable to the results 
obtained in a previous study. Alveolar soft part sarcoma has highly 
vascular properties and abnormal expression of genes related to 
angiogenesis,28 leading to hope that antiangiogenic drugs including 
pazopanib will be effective against it. Indeed, other antiangiogenic 
drugs, such as cediranib and sunitinib, have similarly shown activity 
against ASPS.13,29 The response rates after treatment with cediranib 
or sunitinib were reported as 19.4% and 55.6%, respectively, accord-
ing to RECIST. A recent study proposed that antiangiogenics such as 
pazopanib be made available for clinical use as first-line medical op-
tions for an extremely rare disease such as ASPS in which cytotoxics 
are clearly ineffective.14 Metastatic ASPS could be especially resis-
tant to chemotherapy,30 and so first-line use of pazopanib should be 
considered.

There are relatively few reports in patients with ES. In a mul-
tiinstitutional case series of ES, 18 patients were treated with 
pazopanib.31 There were no objective responses (response rate 
0.0%) according to RECIST, and the median PFS was 3 months. 
In another multiinstitutional case series of ES, 1 PR, 4 SD, and 4 
PD (response rate 11.1%) were observed according to RECIST in 9 
ES patients after pazopanib treatment.8 In contrast, 1 PR was ob-
served according to Choi criteria in 2 patients with advanced ES in 
our study. This suggested that pazopanib might have some activity 
in patients with ES. Recently, a phase II multicenter study of the 
EZH2 inhibitor tazemetostat was undertaken in adults with INI1-
negative ES (NCT02601950). This trial included 62 ES patients 
and the response rate was 15% after using tazemetostat (https://
www.ascop ost.com/issue s/march -10-2020/tazem etost at-for-ad-
van ced-epith elioi d-sarco ma/), indicating the feasibility of clinical 
trials in this rare tumor.

There are very few reports of pazopanib in CCS. Only a single 
preclinical study showed activity of pazopanib on a CCS cell line in 
vitro and in vivo.32 In our study, there were no objective responses 
according to either RECIST or Choi criteria in a patient with CCS. 
In 26 MET-positive CCS cases, 1 patient (3.8%) achieved a con-
firmed PR and 17 (65.4%) had SD after treatment with crizotinib.16 
In our study, the number of CCS cases was small, precluding the 

TA B L E  3   Summary of treatment outcomes for 8 patients with 
metastatic or unresectable chemoresistant sarcomas treated with 
pazopanib

Category
No. of patients (%) or value 
(for each histological subtype)

Response to pazopanib at 12 wk (RECIST), n = 8

PR 1 (12.5%)

SD 6 (75.0%)

PD 1 (12.5%)

Response rate at 12 wk (RECIST) 12.5% (ASPS 20.0%, ES 0.0%, 
CCS 0.0%)

Clinical benefit rate at 12 wk 
(RECIST)

87.5% (ASPS 80.0%, ES 
100.0%, CCS 100.0%)

Median PFS (RECIST), mo 15.7 (ASPS 15.6, ES 4.9, CCS 
10.3)

Response to pazopanib at 12 wk (Choi), n = 8

PR 4 (50.0%)

SD 2 (25.0%)

PD 2 (25.0%)

Response rate at 12 wk (Choi) 50.0% (ASPS 60.0%, ES 
50.0%, CCS 0.0%)

Clinical benefit rate at 12 wk 
(Choi)

75.0% (ASPS 80.0%, ES 
100.0%, CCS 0.0%)

Median PFS (Choi), mo 15.7 (ASPS 15.6, ES not 
reached, CCS 3.0)

Median OS, mo Not reached (ASPS not 
reached, ES not reached, 
CCS 23.2)

ASPS, alveolar soft part sarcoma; CCS, clear cell sarcoma; Choi, Choi 
criteria; ES, epithelioid sarcoma; OS, overall survival; PD, progressive 
disease; PFS, progression-free survival; PR, partial response; SD, stable 
disease.

https://www.ascopost.com/issues/march-10-2020/tazemetostat-for-advanced-epithelioid-sarcoma/
https://www.ascopost.com/issues/march-10-2020/tazemetostat-for-advanced-epithelioid-sarcoma/
https://www.ascopost.com/issues/march-10-2020/tazemetostat-for-advanced-epithelioid-sarcoma/
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drawing of any definitive conclusions. Further prospective evalu-
ation will be needed in patients with CCS who will be treated with 
pazopanib.

As shown in Figure 1, 3 of 5 patients with ASPS were still re-
ceiving pazopanib at the final follow-up. This could partially be at-
tributed to the slow progressive nature of this tumor, but the PFS in 
ASPS was reported as 7 months for first-line systemic treatments.7 
All 3 patients have been on treatment for more than 14 months, in-
dicating the relatively greater efficacy of pazopanib for ASPS. In this 
study, there were no patients whose tumors became resectable after 
treatment with pazopanib. This could be because many patients had 
metastatic disease. The poor tumor shrinkage after treatment with 
pazopanib was also shown in the PALETTE trial, and the response 
rate in RECIST was 6% after treatment of pazopanib in nonadipo-
cytic soft tissue sarcoma.18 As shown in Figure 2, pazopanib showed 
relatively good tumor shrinkage and good decrease of tumor density 
in most of the 5 patients with ASPS. In contrast, little tumor shrink-
age and 1 decrease of tumor density were observed in 2 patients 
with ES after treatment with pazopanib. The effect of pazopanib on 
ASPS is clear, but it might be worth trying if no other treatment is 
available for ES.

In the PFS analysis, median PFS according to both RECIST and 
Choi was 15.7 months after pazopanib treatment. In our study, only 
3 of 8 patients received pazopanib as first-line treatment, but better 
PFS was observed. The median PFS according to RECIST was 15.6, 
4.9, and 10.3 months in ASPS, ES, and CCS, respectively, and bet-
ter PFS was observed especially in ASPS. In the survival analysis, 1 
patient died during the follow-up with the median follow-up period 
being 22.2 (range, 4.9-24.9) months. In our study, 1 case each of ES 
and CCS (case 1 and case 2) stopped pazopanib treatment relatively 
early, but survived for more than 20 months. These 2 cases were 
treated with pazopanib rechallenge and nivolumab respectively, but 
it is not clear to what extent these treatments contributed to the 
prolongation of survival.

Pneumothorax is known as an adverse effect in the treatment 
with pazopanib.19 In this study, 1 patient developed pneumothorax 
after pazopanib treatment and required insertion of a chest catheter. 
This patient had no further problems, but caution is needed because 
pazopanib causes bleeding and inhibits wound healing due to its in-
hibition of vascular endothelial growth factor.

There were some limitations in our study. The first is the 
small number of patients enrolled. The study initially planned for 

F I G U R E  2   Response to treatment 
with pazopanib at 12 weeks in 8 
patients with metastatic or unresectable 
chemoresistant sarcomas. A, Change in 
tumor diameter from baseline, B, Change 
in tumor density from baseline

(A)

(B)
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23 patient enrollments, but only 8 were enrolled. The rarity of 
these chemoresistant sarcomas likely accounts for the difficulty 
in achieving adequate patient enrollment. At the same time, ASPS 
and CCS were studied in another clinical trial using nivolumab 

(clinical trial ID: UMIN000023665), which might also have affected 
the registration in our trial. Indeed, 1 patient with CCS was treated 
with nivolumab in this trial after disease progression. Second, we 
were not able to undertake statistical hypothesis testing in this 
study. It was difficult to set the statistical hypothesis testing due 
to the rarity of these chemoresistant sarcomas and the lack of his-
torical studies, especially in ES and CCS. Third, this study included 
mixed subtypes of sarcoma and there was a clear bias in the histo-
logical subtypes registered in our study. There were some reports 
of the effectiveness of pazopanib in ASPS before and during the 
registration period,14,19 and it seems that the registration of ASPS 
had increased. Alveolar soft part sarcoma is a relatively slowly 
progressing sarcoma with a better prognosis reported than the 
other 2 sarcomas,4 and there is a possibility that it could have af-
fected the better clinical outcomes in our study. Fourth, treatment 
after progression was determined by the attending physicians, 
and the use of pazopanib was not banned. Two patients received 
pazopanib rechallenge after discontinuation of pazopanib. Finally, 
postoperative treatment can affect survival, but the information 
related to this was limited.

This study showed antitumor activity of pazopanib in ASPS. 
These results support the front-line use of pazopanib for ASPS. 
Prospective data collection is desired using both RECIST and Choi 
criteria for these rare chemoresistant tumors.
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TA B L E  4   Adverse events in 8 patients with metastatic or 
unresectable chemoresistant sarcomas treated with pazopaniba

All grades Grade 3
Grade 
4

ALT increased 6 (75.0) 2 (25.0) 0 (0.0)

AST increased 5 (62.5) 2 (25.0) 0 (0.0)
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Note: Data are shown as n (%).
Abbreviations: ALT, alanine aminotransferase; AST, aspartate 
aminotransferase.
aAdverse events with a frequency of 20% or higher or grade 3 or higher. 
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