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Abstract Aim: Brostallicin is a DNA minor groove binder that has shown activity in patients
with soft tissue sarcoma (STS) failing first-line therapy. The present study assessed the safety
and efficacy of first-line brostallicin in patients with advanced or metastatic STS > 60 years or
not fit enough to receive combination chemotherapy. A prospective explorative pharmacoge-
netic analysis was undertaken in parallel.
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Doxorubicin
Soft tissue sarcoma
Methods: Patients were randomised in a 2:1 ratio between IV brostallicin 10 mg/m2 and doxo-
rubicin 75 mg/m2 once every 3 weeks for a maximum of six cycles. Disease stabilisation at
26 weeks (primary end-point) was considered a ‘success’. Further testing of brostallicin was
warranted if P35 ‘successes’ were observed in the first 72 eligible patients treated with bros-
tallicin. In addition, patients were genotyped for gluthatione S transferase (GST) polymor-
phisms.
Results: One hundred and eighteen patients were included (79 brostallicin and 39 doxorubi-
cin). Brostallicin was well tolerated in comparison to doxorubicin with less grade 3–4 neutro-
penia (67% versus 95%), grade 2–3 systolic dysfunction (0% versus 11%), alopecia (17% versus
61%) and grade 2–3 mucositis (0% versus 18%). For brostallicin versus doxorubicin, ‘suc-
cesses’ were observed in 5/77 versus 10/36, progression free survival at 1 year was 6.5% versus
15.6%, objective response rate was 3.9% versus 22.2% and overall survival at 1 year was 50.5%
versus 57.9%, respectively. Only GSTA1 genotype was significantly associated with success
rate of doxorubicin treatment.
Conclusion: Brostallicin cannot be recommended at this dose and schedule in this patient pop-
ulation as first-line therapy. GSTA1 genotype may be predictive for doxorubicin efficacy but
warrants further study.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Single-agent doxorubicin is generally still regarded as
the standard first-line palliative systemic treatment for
the majority of adult patients with advanced or meta-
static non-gastrointestinal stromal tumour (GIST) soft
tissue sarcoma (STS) [1]. Ifosfamide monotherapy yields
similar outcomes but is characterised by a more unfa-
vorable toxicity profile [2]. Although randomised studies
have shown that combination chemotherapy of doxoru-
bicin and ifosfamide provides higher response rates and
progression free survival (PFS) than single-agent doxo-
rubicin, this higher objective response rate is not trans-
lated into an improved overall survival (OS) [3].
Clearly, novel first-line approaches with higher anti-
tumour activity are urgently needed.

Several novel agents with anti-tumour activity have
been identified recently. Pazopanib and trabectedin are
examples of such newer agents and have been shown to
be active in subsets of pre-treated STS, although results
of first-line studies are not yet available [4,5]. Another
novel agent with anti-tumour activity in STS is brostalli-
cin. Brostallicin is a synthetic a-bromoacrylic derivative
of a distamycin-like structure having four pyrrolocarba-
moyl units ending with a guanidino moiety [6]. It is an
alkylating agent that exerts its activity through DNA
minor groove binding, comparable to the mechanism of
action of trabectedin. Preclinical studies suggest that
brostallicin may be particularly active in drug resistance
and in sarcoma, with both situations being mediated
through high cellular levels of glutathione and gluthati-
one related enzymes [7]. Brostallicin was first investigated
in STS in progressive pre-treated patients showing a 46%
3-month progression free survival (PFS) [8]. This is well
above the minimum threshold for active agents in a sec-
ond-line setting [9]. In the currently presented study we
assessed the safety and efficacy of brostallicin compared
to doxorubicin in a first-line setting in patients with
advanced or metastatic intermediate to high-grade STS
older than 60 years or not fit enough to receive combina-
tion chemotherapy. A prospective pharmacogenetic
analysis was undertaken in parallel.
2. Patients and methods

2.1. Eligibility criteria

Patients with locally advanced or metastatic interme-
diate to high-grade STS not amenable to curative treat-
ment with proven Response Evaluation Criteria in Solid
Tumours (RECIST) progression in the 6 months before
study entry were eligible. Other inclusion criteria were:
no previous chemotherapy for metastatic disease, at
least 60 years of age, or at least 18 years of age if non-
amenable to intensive combination chemotherapy,
World Health Organisation (WHO) performance status
<2, clinically normal cardiovascular function, adequate
bone marrow, hepatic and renal function and pathology
material available for mandatory central review. Ethics
approval was obtained and all patients gave written
informed consent.

2.2. Study design

Eligible patients were randomised to receive doxoru-
bicin (standard treatment) or brostallicin, with a 1:2
ratio. Randomisation was done with stratification for
institution and age (<60, P60 years). Brostallicin was
administered at 10 mg/m2 by 10-min IV infusion on
day 1 of a 3 weekly cycle. An increased dose of
12.5 mg/m2 was allowed from the second cycle, if cycle
1 was well tolerated (no toxicity higher than grade 1,
except nausea, vomiting and alopecia). Doxorubicin
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was administered at 75 mg/m2 by IV bolus over
5–20 min on day 1, also of a 3 weekly cycle. Treatment
was given for a maximum of six cycles, until disease pro-
gression, unacceptable toxicity or patient refusal.

Dose delay and reduction criteria were as used in the
study by Leahy et al. [8].
2.3. Baseline and treatment assessments

Baseline studies included multiple-gated acquisition
(MUGA)-scan or echocardiogram, ECG, full blood
counts and biochemistry, and computed tomography
(CT) or magnetic resonance imaging (MRI)-scan evalu-
ation according to RECIST 1.0. Weekly full blood
counts were performed during treatment. ECG and
baseline blood tests were performed before each cycle
and after the last cycle. A MUGA-scan or echocardio-
gram was repeated after the final cycle. Disease status
was evaluated every second cycle (6-weekly) and at
26 weeks after start of treatment, unless disease progres-
sion had already been documented.
2.4. Statistical methods

The primary end-point was the PFS at week 26. A
success was defined as patients who had no progression
according to RECIST at week 26 after study entry. All
others were coded as a failure. This primary end-point
was assessed in all eligible patients who started treat-
ment (activity population). A one-stage Fleming design
was applied to the patients allocated to brostallicin
treatment on the basis of the following hypotheses for
the primary end-point: P0 was defined as the PFS at
26 weeks that would not warrant further investigation
(null hypothesis; P0 = 40%). P1 was defined as the
PFS 26 weeks that would warrant further investigation
(alternative hypothesis; P1 = 55%) with a one-sided type
I error rate of 0.05 and a power of 80%.These two refer-
ence values are based on a retrospective analysis of the
European Organisation for Research and Treatment of
Cancer (EORTC)-Soft Tissue and Bone Sarcoma Group
(STBSG) database of patients treated with first-line
therapy [9].

Under these hypotheses, a total of 72 eligible and
treated patients would be needed to be recruited in the
brostallicin arm (the doxorubicin arm was incorporated
to check whether our a priori assumptions with respect
to P0 were correct). Further testing of brostallicin would
be warranted if 35 or more successes were observed. In
total, 108 eligible patients starting protocol therapy were
required (36 in the standard doxorubicin arm, 72 in the
experimental brostallicin arm). An additional 10
patients were recruited to replace the expected number
of patients who were considered non-evaluable for the
primary end-point. Secondary activity end-points
included overall PFS, objective tumour response,
duration of response (for patients with complete or par-
tial response), and OS.

No formal comparisons were made between the two
arms. Statistical analyses were done with SAS (version
9.2).
2.5. Pharmacogenetic study

Blood samples for DNA collection were taken before
the start of protocol therapy. Genetic variants of four
glutathione S transferase encoding genes GST-M,
GST-P, GST-A and GST-T were analysed ( Methods
online-only). The investigated end-points are two toxic-
ity parameters during the first cycle (nadir/baseline ratio
of neutrophils and severity of neutropenia according to
CTCv3) and two activity parameters (the PFS status at
the end of week 26 and OS). The correlations between
polymorphisms and patients characteristics (all continu-
ous variables were categorised) were tested using the
Chi-square test or the Mantel–Haenzel test for trend.
Comparison of safety and activity end-points between
genotypes were performed by univariate analysis using
the Chi-square test (for the 2 � 2 tables), the Mantel–
Haenzel test for trend (for ordered variables) for safety
parameters and the PFS at 26 weeks or the Log-rank
test or Wald test for OS.
3. Results

3.1. Trial patients

A total of 118 patients from 20 institutions were ran-
domised in the study from October 2006 to August 2008.
With three ineligible patients due to confirmed low-
grade STS, and two patients who did not start their allo-
cated protocol therapy, there were 77 evaluable patients
in the brostallicin arm, and 36 in the doxorubicin arm
for the activity analysis, and respectively, 78 and 38
patients for the safety analysis (Fig. 1). Only five
patients below the age of 60 years were randomised
(Table 1). Five of 36 doxorubicin- and 3 of 77 brostalli-
cin-treated patients had locally advanced disease. All
other patients had metastatic disease.
3.2. Patient outcomes

The full protocol treatment (six cycles) was adminis-
tered to 58% of the patients in the doxorubicin arm, but
to only 19% of the patients in the brostallicin arm. In
this latter arm, all patients stopped protocol therapy
because of disease progression (except for one patient
who discontinued treatment because of unrelated renal
problems).

Dose was reduced in 9% of the patients (3% of the
cycles) in the brostallicin arm, and in 11% of the patients
(5% of the cycles) in the doxorubicin arm; treatment was



Randomized (n=118) 

Brostallicin arm (n=79) Doxorubicin arm (n=39) 

Allocation 

Excluded  (n=1) 
• treatment never start (n=1) 

Ineligible (n=2) 
• Low grade (local diag.) (n=2) 

Excluded  (n=1) 
• Incorrect arm (n=1) 

Ineligible (n=1) 
• Low grade (local diag.) (n=1) 

Received Doxorubicin (n=38) Received Brostallicin (78) 

Patient who discontinued (n=16) Patient who discontinued (n=63) 

• Safety analysis  (n=38) 
• Efficacy analysis  (n=36) 

• Safety analysis  (n=78) 
• Efficacy analysis  (n=77) 

Follow up 

Fig. 1. CONSORT diagram. Two patients were excluded from both the safety and activity populations: one patient randomised to brostallicin was
treated in error with doxorubicin, another patient did not start protocol therapy, because of rapid deterioration of performance status before the
intended start of the therapy. In three cases, the reference and local pathologist agreed with the diagnosis of low grade, and those patients are
therefore considered as ineligible for the trial and excluded from the activity population. For six other low-grade cases, there was disagreement
between the local (diagnosed high-grade) and the review pathologist (diagnosed low grade). These patients are considered eligible as the patients
were entered based on local pathology.
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delayed in 36% of the patients (21% of the cycles) in the
brostallicin arm, and in 45% of the patients (18% of the
cycles) in the doxorubicin arm. Most dose and schedule
modifications were due to neutropenia, in both treat-
ment arms.

Neutropenia was the most frequently observed toxic-
ity, in both arms, and reached grade 3–4 in 95% of the
patients in the doxorubicin arm versus 67% in the bros-
tallicin arm; other haematological toxicities were
observed with a similar profile (but less severe). No
grade 3 or 4 non-haematological events were observed,
except for one grade 3 ASAT (aspartate aminotransfer-
ase) elevation with brostallicin. The following drug
related adverse events were observed in at least 10% of
the patients in both arms, except where stated: fatigue,
weight loss, alopecia (doxorubicin), anorexia, constipa-
tion, diarrhoea, mucositis (doxorubicin), nausea, vomit-
ing and febrile neutropenia. They were generally more
frequent in the doxorubicin arm, but it should be noted
that treatment exposure was also longer in this arm.

Brostallicin was well tolerated when compared with
doxorubicin with less grade 2–3 systolic dysfunction
(0% versus 11%), alopecia (17% versus 61%) and grade
2–3 mucositis (0% versus 18%). However, grade 3–4
tumour pain was worse (14% versus 3%) in patients
receiving brostallicin.

The efficacy analysis was performed at a median fol-
low-up of 623 days. Fifteen ‘successes’ were observed in
this study, 5/77 (6%) in the brostallicin arm, and 10/36
(28%) in the doxorubicin arm (Table 2). Amongst the
failures, seven patients (three brostallicin, four doxoru-
bicin) were recorded with progression between weeks
28 and 31, whilst they were not progressive at the previ-
ous evaluation (week 23 or before). Compliance to the
week 26 evaluation required by the protocol could have
increased the success rate, but even then brostallicin
would have not met the pre-specified criteria for further
evaluation in this setting. Additionally, six patients (four
brostallicin, two doxorubicin) were reported as ‘clinical
progression’ without radiological documentation before
week 26. New anticancer therapy was given before week
26 in six cases (three brostallicin, three doxorubicin),
also these patients were considered as failures. Median
PFS was shorter in the brostallicin arm (7 weeks) when
compared with doxorubicin (6 months) (Fig. 2). The
response rate given by the primary end-point success



Table 1
Baseline and tumour characteristics of all randomised patients. MPNST, malignant peripheral nerve sheath tumour; NOS, not otherwise specified.

Treatment arm Total (N = 118)

Doxorubicin (N = 39) Brostallicin (N = 79)
N (%) N (%) N (%)

Histology of soft tissue sarcoma

Adipocytic 9 (23.1) 10 (12.7) 19 (16.1)
Dedifferentiated 6 7 13
Myxoid 2 3 5
Round cell 1 0 1

Fibroblastic 3 (7.7) 9 (11.4) 12 (10.2)
Adult fibrosarcoma 0 5 5
Myxofibrosarcoma 3 3 6
Sclerosing epitheliod fibrosarcoma 0 1 1

Fibrohistiocytic 4 (10.3) 7 (8.9) 11 (9.3)
Pleomorphic MFH* 4 5 9
Giant cell MFH* 0 1 1
Inflammatory MFH* 0 1 1

Smooth muscles 15 (38.5) 29 (36.7) 44 (37.3)
Leiomyosarcoma (excl skin)

Skeletal muscle 1 (2.6) 2 (2.5) 3 (2.5)
Pleomorphic rhabdomyosarcoma

Vascular 0 (0.0) 3 (3.8) 3 (2.5)
Haemangioendothelioma

Uncertain different 1 (2.6) 4 (5.1) 5 (4.2)
Synovial sarcoma 1 2 3
Clear cell carcinoma 0 1 1
Neoplasms with perivascular epithelioid cell differentiation (PEComa) 0 1 1

MPNST 1 (2.6) 4 (5.1) 5 (4.2)
Malignant solitary fibrous 0 (0.0) 2 (2.5) 2 (1.7)
Undifferentiated NOS 3 (7.7) 6 (7.6) 9 (7.6)
Other 2 (5.1) 2 (2.5) 4 (3.4)
Unknown 0 (0.0) 1 (1.3) 1 (0.8)

* MFH: Malignant Fibrous Histiocytoma

Table 2
Progression free survival status at 26 weeks from randomisation and best overall response.

Treatment arm

Doxorubicin (N = 36) Brostallicin (N = 77)
N (%) N (%)

Week 26 evaluation
Alive, no PD* 10 (27.8) 5 (6.5)
Documented PD* < week 26 13 (36.1) 60 (77.9)
Documented PD* on week 26 3 (8.3) 1 (1.3)
Not assessed, PD* > week 26 4 (11.1) 3 (3.9)
Clinical PD* < week 26 2 (5.6) 4 (5.2)
Early death due to PD* 1 (2.8) 2 (2.6)
New treatment before PD* 3 (8.3) 2 (2.6)

Best overall response
Complete response 0 (0.0) 1 (1.3)
Partial response 8 (22.2) 2 (2.6)
No change 16 (44.4) 27 (35.1)
Progression disease 12 (33.3) 45 (58.4)
Non-evaluable 0 (0.0) 2 (2.6)

* PD: Progression disease
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rate and by the Kaplan–Meier (KM) method was differ-
ent. The difference can be explained by the small sample
size used, the definition of response (the non-evaluable
response is a failure but not in the KM method). The
3-months PFS for brostallicin and doxorubicin was
18% and 69%, respectively. Best objective responses



PFS duration

Treatment arm Patients
Observed

Events 
Hazard Ratio Median

(Years) 
% at 1 Year

Doxorubicin 36 33 1.00 0.51  15.63  

Brostallicin 77 74 2.01 0.13  6.49  

Fig. 2. Progression free survival Kaplan–Meier curve of first-line doxorubicin versus brostallicin in locally advanced or metastatic intermediate to
high-grade soft tissue sarcoma.
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are also shown in Table 2 with more responses (partial
response (PR) and complete response (CR)) seen in
those receiving doxorubicin than brostallicin (22.2% ver-
sus 3.9%, respectively). The responses were observed in
two patients with extrapulmonary metastases, in seven
patients with lung metastases only and in two patients
with combined lung and extrapulmonary metastases.
There was one CR in the brostallicin arm: this patient
had an intermediate grade unclassified soft tissue sar-
coma with high oestrogen and progesterone expression
suggestive of a tumour with uterine origin. A follow-
up scan after six cycles of brostallicin confirmed the
complete remission of the lung metastases, which was
maintained during further follow-up.

No difference was observed in OS between the two
arms (Fig. 3).

The most frequent first post-protocol therapy in the
brostallicin arm was doxorubicin-based treatment
(55%), followed by local therapy (16%), and other drugs
(8%): 20% of the patients did not receive any further
therapy. In the doxorubicin arm 24% of the patients
went on to receive ifosfamide (or trofosfamide), other
drugs (28%) and local therapy (21%): 33% of the
patients did not receive any further therapy.
3.3. Pharmacogenetic study

Sixteen centres provided analysable blood samples
for 90 out of the 118 patients registered in the study
(76%). (Table 3).

In the brostallicin-treated patients, no significant
correlation between GST variants and efficacy end-
points were found. Also, no correlation was found
between polymorphisms and neutropenia, in either
treatment arm (data not shown).

In the doxorubicin arm, the PFS at 26 weeks success
rate was significantly higher for the GSTA1 T/T
genotype (success rate 62.5%; 95% confidence interval
(CI) [24.49–91.48]) (as compared with C/C 12.5
[0.32–52.65]; and C/T12.5 [1.55–38.35]) (P = 0.023)
(Table 4).

4. Discussion

This randomised phase II study was performed to
establish the activity of brostallicin in first-line treatment
of advanced or metastatic STS. The basis of this study
was formed by the success of a preceding phase II study
where we observed a 46% progression free rate at



OS duration 

Treatment arm Patients 
Observed

Events 
Hazard Ratio Median

(Years) % at 1 Year

Doxorubicin 36 24 1.00 1.10 57.94 

Brostallicin 77 54 1.16 1.06  50.45 

Fig. 3. Overall survival Kaplan–Meier curve of first-line doxorubicin versus brostallicin in locally advanced or metastatic intermediate to high-
grade soft tissue sarcoma.

Table 3
Genotype frequency by randomised treatment arm.

Treatment arm Total (N = 90) P

Doxorubicin (N = 32) Brostallicin (N = 58)
N (%) N (%) N (%)

GSTA1 0.139
C/C 8 (25.0) 26 (44.8) 34 (37.8)
C/T 16 (50.0) 24 (41.4) 40 (44.4)
T/T 8 (25.0) 8 (13.8) 16 (17.8)

GSTP1 0.870
AA 14 (43.8) 27 (46.6) 41 (45.6)
AG 14 (43.8) 22 (37.9) 36 (40.0)
GG 4 (12.5) 9 (15.5) 13 (14.4)

GSTM1 0.776
Mutant 17 (53.1) 29 (50.0) 46 (51.1)
Wildtype 15 (46.9) 29 (50.0) 44 (48.9)

GSTT1 1.000
Mutant 4 (12.5) 8 (13.8) 12 (13.3)
Wildtype 28 (87.5) 50 (86.2) 78 (86.7)
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Table 4
Germline GSTA1 genotypes related to success rate of brostallicin or doxorubicin in first-line treatment of advanced or metastatic soft tissue
sarcoma.

GSTA1 Brostallicin Doxorubicin

C/C (N = 26) C/T (N = 24) T/T (N = 8) P C/C (N = 8) C/T (N = 16) T/T (N = 8) P

N (%) N (%) N (%) N (%) N (%) N (%)

PFS rate at 26 weeks 0.418 0.023
Success: alive, no PD* 3 (11.5) 1 (4.2) 0 (0.0) 1 (12.5) 2 (12.5) 5 (62.5)
Failure: alive, PD* 16 (61.5) 13 (54.2) 4 (50.0) 5 (62.5) 5 (31.3) 2 (25.0)
Failure: dead, no PD* 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3) 0 (0.0)
Failure: dead, PD* 7 (26.9) 7 (29.2) 4 (50.0) 0 (0.0) 4 (25.0) 1 (12.5)
Failure: missing eval. 0 (0.0) 3 (12.5) 0 (0.0) 2 (25.0) 4 (25.0) 0 (0.0)

Success rate 11.54 4.17 NA 12.5% 12.5% 62.5%
95% confidence interval (CI) [2.45–30.15] [0.11–21.12] NA [0.32–52.65] [1.55–38.35] [24.49–91.48]

* PD: Progression disease
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3-months, which was well above the 40% threshold as
defined by van Glabbeke et al. [8,9]. In this study we
doubled the number of patients in the experimental
arm to increase the power to test the PFS and the OS
as secondary end-points. However in the current study
the success rate for brostallicin was below the minimum
threshold as defined by the protocol, such that further
study of brostallicin in this patient population is not jus-
tified. Potential reasons for the discrepancy between the
previous study and the present one could be the
observed different distribution of STS subtypes between
both studies, differential activity of brostallicin in first
versus further lines of therapy, or the factor of chance
in these relatively limited sized studies.

In addition to the lack of activity of brostallicin in
first-line treatment, several important issues become
apparent from this study.

Firstly, this study confirms that doxorubicin is indeed
an active drug in this indication in terms of prolonging
progression free survival, provided that patients in the
brostallicin arm did not fare worse than no treatment.
It is important to note that doxorubicin was initially
adopted as standard first-line therapy for STS based
on studies without randomisation against best support-
ive care. And there was only one other prior study show-
ing that doxorubicin improved PFS over another
therapy [10].

Secondly, although the study was not designed to
compare outcomes between both arms, overall survival
seems not to be different between both arms. This is
likely to be the result of the activity of subsequent
post-study treatments. Given the strong impact of per-
formance score on prognosis in advanced disease [11],
this suggests that the time when an effective therapy is
given in regards to the probability of survival does not
seem that important in unresectable metastatic disease
as long as patients are intensively followed during treat-
ment as happened during this trial, and an effective
treatment is initiated prior to clinical deterioration.
Thirdly, the pharmacogenetic study was not able to
identify patients who derived benefit from brostallicin.
One reason might be that there were just too few suc-
cesses in the brostallicin arm to detect such a relation-
ship, although another reason is of course that such an
association does not exist. Finally, there was a relation-
ship between GSTA1 TT genotype and efficacy of doxo-
rubicin. This is not unexpected as the low expression
variant TT genotype was associated with reduced risk
of death after treatment with various alkylating agents
in various tumour types [12,13]. The rationale for this
lies in the GSTA1 mediated conjugation of glutathione
to alkylating agents [14]. However, it should be stated
that this observation in our study is explorative, and
therefore needs confirmation in other studies.

Inevitably, this study has some drawbacks. PFS rate
at 6 months as a primary end-point in a first-line trial
is potentially problematic, as this can only reliably be
assessed in patients with proven progression prior to
trial entry. Patients thus might need a second scan show-
ing disease progression in order to fulfill the entry crite-
ria. Clearly, this could cause a dilemma for both patients
and treating physicians who might be reluctant to wait
to document disease progression before initiating treat-
ment. This potential to compromise study accrual led
to a protocol amendment allowing patients to be entered
in whom objective progression within 6 months before
study entry was not required. In fact, after the amend-
ment, the number of patients not showing disease pro-
gression prior to therapy was very low and was
equally distributed between the two arms, such that it
had no significant impact on the results of the study.

Our study does not show a difference in survival.
With the increase in survival of metastatic STS in the
recent years because of the availability of more systemic
treatment options than in the past, OS difference is less
meaningful for judging efficacy of drugs in the first-line
setting than in the past. Also more than half of the
patients in the brostallicin arm were treated with doxo-
rubicin after progression, although not vice versa as
brostallicin is not available outside clinical trials, so
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there was in effect crossover to doxorubicin. One could
therefore speculate that further line doxorubicin treat-
ment in the brostallicin arm obscured the expected sur-
vival advantage of the doxorubicin arm.

In summary, this study shows that brostallicin at this
dose and schedule is not effective in first-line treatment
of locally advanced or metastatic STS. This study also
shows that doxorubicin is indeed an effective drug for
this indication, and that GSTA1 TT germline genotype
might predict efficacy of doxorubicin, although the latter
observation clearly needs further confirmation.
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