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Abstract

The article by Savina et al. from the large METASARC database of the French Sarcoma Group (BMC Med 15:78, 2017)
provides a wealth of information about the natural history and therapy of patients with metastatic soft tissue
sarcomas. The information complements – and in some cases surpasses – that obtained from randomized clinical
trials, and should not be overlooked because of its retrospective nature. For rare diseases, retrospective data are
often more important than data from randomized trials because of the inherent restrictions on sample size. The
article provides clear information regarding the different behaviors of different histological types of sarcoma, the
importance of localized therapy for metastatic disease, and the critical role of combination chemotherapy in initial
treatment to improve survival.

Please see related article: https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0831-7
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Background
In recent years, medical education has emphasized the im-
portance of evidence-based medicine [1]. Knowledge de-
rived from randomized clinical trials (RCTs) and their
critical appraisal has become a cornerstone in medical
practice. Meanwhile, phase II studies, retrospective ana-
lyses and expert opinion are often considered ‘background
information’ and afforded little weight in decision-making.
Unfortunately, for those interested in rare diseases such as
soft-tissue sarcomas (STS), or even rarer diseases, for
example the 75 or so different diseases comprising STS,
RCTs are scarce. Minor flaws in study design or bias in
study entry make interpretation of results problematic [2].
The review of the METASARC database by Savina et al.
[3] is informative to those who are open to non-RCT-
based data and might even be considered a textbook on
the natural history and treatment of these tumors.

The METASARC study
The METASARC database collected information on
treatment and outcomes of 2165 adult patients with
metastatic STS, 1575 of whom received at least one sys-
temic treatment. Patients were enrolled, or not, in clin-
ical trials, and were treated by members of the French
Sarcoma Group from 1990–2013. Only patients with
usual STS histologies were included; those with gastro-
intestinal stromal tumors and Ewing sarcomas were ex-
cluded because their treatment is disease-specific and
unlike that of other STS. Primary visceral sarcomas were
also excluded. Care was coordinated by three national
reference centers. Unlike some clinical trials that do not
require expert pathology review prior to study entry, an
expert sarcoma pathologist confirmed the diagnosis,
grade, and subtype of each sarcoma before entering this
data into the database.

Alternative endpoints
Since many patients were not enrolled in formal clinical tri-
als, time to next treatment (TNT) was used as an endpoint
rather than time to progression (TTP, or progression-free
survival, PFS, in a clinical trial). Multivariate analysis also
revealed that patients had good overall survival (OS). While
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formal RECIST (response evaluation criteria in solid tu-
mors) progression was not measured for patients not en-
rolled in clinical trials, caregivers’ practice was presumably
to change therapies when disease progression was sus-
pected. The authors recommend prospective evaluation of
TNT as a clinical trial endpoint, but I doubt it will add to
PFS for patients in formal trials, nor would it be a meaning-
ful endpoint if practice were to change treatments after a
fixed number of cycles or at maximum response.

Histology-specific observations
Concordant with our own observations, patients with leio-
myosarcomas had longer TNT and OS than those with
other histologies. Perhaps this is why the EORTC phase II
study of eribulin suggested activity against leiomyosar-
coma [4], while the phase III study showed that this activ-
ity was confined to the liposarcomas [5]. Neither the
active nor inactive control groups from the EORTC data-
base accounted for the superior prognosis of the leiomyo-
sarcoma subset in previously treated patients [6]. If TTP
or PFS are to be used as benchmarks in future studies,
disease-specific benchmarks are critical.
Unlike patients with leiomyosarcomas, patients with

unclassified pleomorphic sarcomas (UPS) had a poor prog-
nosis. This is the first study of a large cohort of patients
with UPS in the age of modern immunohistochemistry, so
patients with myogenic or lipogenic differentiation who
might previously have been grouped together as having
malignant fibrous histiocytomas (MFH), have been elimi-
nated. Patients with UPS had among the shortest TNT and
OS. Clearly, new therapies aimed at this patient subset
need development. Notably, while gemcitabine is used in
Europe, it has mostly been used in patients with leiomyo-
sarcoma. In the SARC study of gemcitabine versus gemci-
tabine plus docetaxel, the best results were seen in patients

diagnosed as having MFH [7]. It is impossible to judge
whether those patients would now be diagnosed as having
UPS, or whether they might have had sufficient myogenic
differentiation to be diagnosed with leiomyosarcoma, but
formal studies in UPS might be worthwhile. The investiga-
tors should consider this regimen for patients with UPS, if
they are not already doing so.

Combination chemotherapy improves survival
An important observation from this study is the im-
proved survival of patients treated with combination
chemotherapy, usually doxorubicin and ifosfamide. The
authors emphasize that combination chemotherapy is
particularly indicated when tumor shrinkage is expected
to provide clinical benefits, and warn about increased
toxicity. In fact, those conclusions were reached in the
excellent but underpowered RCT by Judson et al. in
2014 [8], and had previously been reached by Santoro et
al. in 2005 [9]. However, multivariate analysis of data
from the METASARC database showed that using com-
bination chemotherapy as the first line of metastatic
treatment conveyed a statistically significant benefit in
OS (P = 0003). The hazard ratio for improvement was
0.822. The prospective RCT by Judson et al. showed an
identical hazard ratio of 0.83, but was only powered
(with 455 patients) to detect a maximum hazard ratio of
0.737. Therefore, the survival advantage demonstrated
(P = 0.076) was discarded, and the authors concluded
there was no survival advantage. At that time, we
suggested there was a survival advantage [2], and the
METASARC data strongly support that conclusion. Al-
though the data are not derived from a prospective RCT,
the survival curves from both the METASARC analysis
and the Judson trial have the same shape and hazard
ratio (Fig. 1). Data from the observational study confirm

Fig. 1 The shape of the survival curves and the hazard ratio are similar in both studies, indicating a clear survival advantage for combination
chemotherapy over single-agent doxorubicin. a. Survival of patients with soft-tissue sarcomas receiving combination chemotherapy or single-agent
doxorubicin. The hazard ratio was 0.83 (95% CI 0.67–1.03); P = 0.076. Reprinted from Judson et al. [8] (copyright 2017) with permission from the primary
author and Elsevier. b. The hazard ratio was 0.822 (95% CI 0.724–0.932); P = 0.0003. Reprinted from Savina et al. [3]
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and add weight to the data from the prospective RCT,
despite the fact that the trial reached the wrong conclu-
sion because it was inadequately powered. I suggest that
the observational study provides higher-level evidence
than the RCT.
Patient selection might account for the superior

survival seen by Savina and colleagues, since the best
patients were chosen for combination chemotherapy.
However, patients chosen to receive single agent therapy
also had superior survival to those in the RCT. The rela-
tive benefit derived from the combination therapy is
quantified by the hazard ratio, which was identical in
both the Savina and Judson reports. It is time to stop
recommending single-agent doxorubicin as initial therapy
for any patient with metastatic STS who is fit enough to
tolerate a combination, and direct future studies to im-
proving the results.

Localized therapy of metastatic disease
Patients who underwent additional localized therapy for
metastatic disease did better than those who were
treated only systemically. Patients who can be rendered
disease-free by local or systemic therapy will live longer
than those who are never disease-free. The data from
this analysis support that observation because localized
therapy is rarely attempted if it is unlikely to result in a
disease-free (or total disease control) outcome. Localized
strategies for metastatic disease are particularly suited to
patients with sarcomas, because metastatic sites tend to
be more limited than in other malignancies.

Additional observations
In the patients studied, little value was demonstrated from
third or subsequent lines of systemic therapy, except for
patients with leiomyosarcoma. I have less faith in this ob-
servation than others. Many patients were studied before
newer active agents like pazopanib or trabectedin were
available. The gemcitabine–docetaxel combination is rarely
used for tumors other than leiomyosarcoma, yet our own
experience suggests that it should be used [7]. Prolonged
benefit has been seen from therapy past second-line in pa-
tients with sarcomas other than leiomyosarcoma.
The advantage of being enrolled in a clinical trial has

also been observed with other tumors. Only patients
with good performance status and expected survival are
eligible for trials, so they might be expected to do better.
However, until recently, active drugs for the treatment
of sarcomas were only available in clinical trials. Survival
of these patients, of whom not all were enrolled in clin-
ical trials, was substantially better than that reported
from the front-line EORTC study [8].
A surprising number of patients were not treated with

any systemic chemotherapy. The diagnosis of metastatic
sarcoma may have been made too late to have any

therapeutic impact. Underlying heart disease might have
also made the treating physicians reticent to recommend
doxorubicin therapy. However, we have safely used
doxorubicin in elderly patients with coronary artery dis-
ease with continuous infusion [10] or with dexrazoxane
[11]. If patients are monitored closely and cumulative
dose limits are observed, they are unlikely to develop
clinically significant cardiac toxicity.

Conclusions
Savina et al. provide valuable information on the natural
history and therapy of metastatic STS. Those interested
in rare diseases should not ignore studies like this just
because they are retrospective. The power of a large
database, expert pathology review, and expert manage-
ment should be welcomed, not ignored. As shown, the
superior survival of patients treated with combination
chemotherapy was almost identical in both this large,
adequately powered retrospective study and the smaller,
underpowered, prospective RCT, but the METASARC
study reached the correct and opposite conclusion to
the prospective trial. Let us not ignore the evidence just
because we have been taught that it is in the wrong for-
mat. Perhaps our teachers never treated rare diseases.

Acknowledgements
Thanks to Nancy B. Benjamin, Ph.D., J.D., for editorial assistance.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Authors’ contributions
RSB wrote, read and approved the final manuscript. The opinion expressed is
entirely that of RSB.

Authors’ information
RSB is the retired former Chair of Sarcoma Medical Oncology at The
University of Texas MD Anderson Cancer Center. He has been involved in
the therapy of patients with sarcomas since 1971.

Competing interests
The author declares that he/she has no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Received: 3 May 2017 Accepted: 5 May 2017

References
1. Evidence-Based Medicine Working Group. Evidence-based medicine: A new

approach to teaching the practice of medicine. JAMA. 1992;268:2420–5.

Benjamin BMC Medicine  (2017) 15:100 Page 3 of 4



2. Benjamin RS, Lee JJ. One step forward, two steps back. Lancet Oncol. 2014;
15:366–7.

3. Savina M, Le Cesne A, Blay J-Y, Ray-Coquard I, Mir O, Toulmonde M, et al.
Patterns of care and outcomes of patients with METAstatic soft tissue
SARComa in a real-life setting: the METASARC observational study. BMC
Med. 2017;15:78.

4. Schöffski P, Ray-Coquard IL, Cioffi A, Bui NB, Bauer S, Hartmann JT, et al.
Activity of eribulin mesylate in patients with soft-tissue sarcoma: a phase 2 study
in four independent histological subtypes. Lancet Oncol. 2011;12:1045–52.

5. Schöffski P, Chawla S, Maki RG, Italiano A, Gelderblom H, Choy E, et al.
Eribulin versus dacarbazine in previously treated patients with advanced
liposarcoma or leiomyosarcoma: a randomised, open-label, multicentre,
phase 3 trial. Lancet. 2016;387:1629–37.

6. Van Glabbeke M, Verweij J, Judson I, Nielson OS, EORTC Soft Tissue and
Bone Sarcoma Group. Progression-free rate as the principal end-point for
phase II trials in soft-tissue sarcomas. Eur J Cancer. 2002;38:543–9.

7. Maki RG, Wathen JK, Patel SR, Priebat DA, Okuno SH, Samuels B, et al.
Randomized phase II study of gemcitabine and docetaxel compared with
gemcitabine alone in patients with metastatic soft tissue sarcomas: results
of Sarcoma Alliance for Research Through Collaboration Study 002. J Clin
Oncol. 2007;25:2755–63.

8. Judson I, Verweij J, Gelderblom H, Hartmann JT, Schöffski P, Blay JY, et al.
Doxorubicin alone versus intensified doxorubicin plus ifosfamide for first-
line treatment of advanced or metastatic soft-tissue sarcoma: a randomised
controlled phase 3 trial. Lancet Oncol. 2014;15:415–23.

9. Santoro A, Tursz T, Mouridsen H, Verweij J, Steward W, Somers R, et al.
Doxorubicin versus CYVADIC Versus doxorubicin plus ifosfamide in first-line
treatment of advanced soft tissue sarcomas: a randomized study of the
European Organization for Research and Treatment of Cancer Soft Tissue
and Bone Sarcoma Group. J Clin Oncol. 1995;13:1537–45.

10. Legha S, Benjamin RS, Mackay B, Ewer M, Wallace S, Valdivieso M, et al.
Reduction of doxorubicin cardiotoxicity by prolonged continuous
intravenous infusion. Ann Intern Med. 1982;96:133–9.

11. Speyer J, Green MD, Zeleniuch-Jacquotte A, Wernz JC, Rey M, Sanger J, et
al. ICRF-187 permits longer treatment with doxorubicin in women with
breast cancer. J Clin Oncol. 1992;10:117–27.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Benjamin BMC Medicine  (2017) 15:100 Page 4 of 4


	Abstract
	Background
	The METASARC study
	Alternative endpoints
	Histology-specific observations
	Combination chemotherapy improves survival
	Localized therapy of metastatic disease
	Additional observations
	Conclusions
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	References

