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 CURRENT
OPINION New research strategies in retroperitoneal

sarcoma. The case of TARPSWG, STRASS and
RESAR: making progress through collaboration
 Copyright ©

www.co-oncology.com
a b c
Winan J. van Houdt , Chandrajit P. Raut , Sylvie Bonvalot ,
Carol J. Swallowd, Rick Haase, and Alessandro Gronchif
Purpose of review

Retroperitoneal sarcoma (RPS) is a rare disease, and until recently, its natural history and outcome were
poorly understood. Recently, collaborations between individual centers have led to an unprecedented
collection of retrospective and prospective data and successful recruitment to the first randomized trial as
described here.

Recent findings

A debate about the beneficial role of extended surgery in RPS triggered an initial collaboration between
Europe and North America, the TransAtlantic RetroPeritoneal Sarcoma Working Group (TARPSWG). This
collaboration has been instrumental in harmonizing the surgical approach among expert centers,
characterizing the pattern of postresection failure of the different histological subtypes, identifying new
ways to stage RPS and testing the role of preoperative radiotherapy in a randomized fashion (STRASS-1
study). The collaboration has now expanded to include centers from Asia, Australia and South America. A
prospective registry has been started and a new randomized trial, STRASS-2, is in preparation to analyze
the role of neoadjuvant chemotherapy for high-grade liposarcoma and leiomyosarcoma of the
retroperitoneum.

Summary

Collaboration is critical to study a rare disease like RPS. Both retrospective and prospective data are useful to
improve knowledge, generate hypotheses and build evidence to test, whenever possible, in clinical trials.

Keywords

leiomyosarcoma, liposarcoma, neoadjvuant chemotherapy, neoadjuvant radiotherapy, retroperitoneal
sarcoma, sarcoma
INTRODUCTION publish large case series. However, over the past
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Retroperitoneal sarcomas (RPS) account for 15% of
all soft tissue sarcoma [1], with an incidence of
around 0.5–1 case per 100 000 [2]. Liposarcoma,
either well differentiated or dedifferentiated
(WDLPS or DDLPS), is the most frequent histological
subtype (50-63%), followed by leiomyosarcoma
(LMS) (19–23%) [3,4]. Other less frequent soft tissue
sarcoma subtypes in the retroperitoneum include
solitary fibrous tumor (SFT), malignant peripheral
nerve sheath tumor (MPNST), synovial sarcoma and
undifferentiated pleomorphic sarcoma (UPS). [3,4].
Most of the information regarding the behavior and
treatment of retroperitoneal sarcoma was drawn
from case series, often with a limited number of
patients. This was partly because of lack of centrali-
zation of RPS care to experienced centers, and also to
lack of collaboration, with only a few centers able to
 2019 Wolters Kluwer H
decade, collaborations have intensified leading to
a new era of extensive shared data collection as well
ealth, Inc. All rights reserved.
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KEY POINTS

� The growing collaboration between major
retroperitoneal sarcoma referral centers has been
critical to advance the field.

� The initial approach has been ameliorated and
harmonized worldwide, with a gain in local control
and survival of at least 20%.

� Merging large data sets from the participating
institutions has allowed to understand the variegated
histologic subtypes and their different outcome.

� A first randomized study, addressing the role of
neoadjuvant radiotherapy, has recently met its target
accrual and results are awaited soon. A second
randomized study, addressing the role of
chemotherapy in selected histologic subtypes, is under
preparation. This would have never been possible if the
collaboration above had not been established.

� A prospective registry has also been started to collect
standardized clinical data as well as radiologic and
pathologic material from primary RPS patients who
undergo resection at the collaborating centers. Registry-
based randomized studies, in addition to conventional
randomized studies, can potentially be built within the
registry in order to be able to fully exploit these high-
quality observational data, and put the data from
conventional RCTs into broader perspective.
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 on 07/12/2023
as initiation of prospective studies resulting in a
deeper understanding of the variety and complexity
of this rare malignancy.
DEBATING THE SURGICAL APPROACH TO
PRIMARY DISEASE: THE FIRST
TRANSATLANTIC COLLABORATION

The only curative treatment for primary RPS is surgery.
Some 10 years ago, two major sarcoma centers
reported that extended resections were associated
with significantly reduced local recurrence (LR) rates
and an overall survival (OS) benefit when compared
with more conservative conventional approaches
[5,6]. These studies were retrospective and generated
a livelydebatebetween European and North American
sarcoma surgeons [7,8], triggering the first transatlan-
tic collaboration (Trans-Atlantic RetroPeritoneal Sar-
coma Working Group, TARPSWG). This culminated
in the development of the first consensus guidelines
about the management of primary RPS [2], based on
shared experience amongst experts. The consensus
stated that the best chance of resection with cura-
tive intent is at the time of primary presentation
and that surgery should be aimed at achieving
 Copyright © 2019 Wolters Kluwe

1040-8746 Copyright � 2019 Wolters Kluwer Health, Inc. All rights rese
macroscopically complete resection with a single
specimen encompassing the tumor en bloc
with adherent organs/structures even if not
overtly infiltrated, as a relatively liberal approach
towards performing a multivisceral resection was
associated with improved outcome [9–19]. Preser-
vation of specific organs should be considered on an
individualized basis and mandates a specific disease
and broad technical expertise to make the appro-
priate decisions given the overall tumor extent/
expected biology[20], anticipated morbidity and
the individual patient’s characteristics [21

&

]. This
approach was associated with 5-year LR rates for all
retroperitoneal sarcomas subtypes ranging from 20
and 30%, which compares favorably with the his-
torical 50–60% reported in all series published
prior to 2009; distant metastases (DM) rates were
between 21 and 33% [22–25]. This consensus was
critical to harmonize the surgical approach to this
disease internationally, which was particularly
important given that the STRASS-1 study (see
below) started to recruit soon after the development
of this consensus. Given the complexity of the
approach described above, an initiative to regional-
ize RPS care also began, in order to improve RPS
patient outcomes. Recent national registry data
have shown how surgery in high-volume special-
ized centers is associated with improved survival.
[4,5,26,27,28

&

].
UNDERSTANDING THE PATTERN OF
FAILURE OF THE DIFFERENT
HISTOLOGICAL SUBTYPES AND
PREDICTING OUTCOMES FOLLOWING
RESECTION

RPS is not a single disease. The first large multi-
institutional collection of 1007 cases treated over
a 10-year time frame in the initial TARPSWG centers
was critical to our deeper understanding of the
natural history of this family of diseases [4]. OS at
5 years following resection was found to be between
60 and 70% with a significant variation between
histologic subtypes. For WDLPS and DDLPS, the
5-year LR rates were found to be approximately 20
versus 40% [3,4], whereas the DM rates were 1 versus
20%, and OS was 90 versus 60%, respectively. In
addition, DDLPS can be further separated according
to FNCLCC grade into two subgroups: G2 DDLPS are
characterized by a predominantly local risk (5-year
LR and DM rates 40 and <10%), whereas G3 DDLPS
have a predominantly systemic risk (5-year LR and
DM rates 30 and 40–50%, respectively). This is in
contrast to other histological subtypes, such as LMS
with a 5-year LR rate less than 10%, a DM rate of 50%
and OS of around 55%. The description of the
r Health, Inc. All rights reserved.
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differences in outcome has now become critical to
interpret/design studies, as well as to counsel
patients in the clinic [3,4].

In addition, prognostic factors for better disease-
free survival (DFS) and OS have now been established
to include lower grade, histological subtype (e.g.
WDLPS, Grade 2 DDLPS, SFT), younger age, com-
pleteness of resection, smaller tumor size, absence
of multifocal disease, avoidance of intraoperative
tumor transgression and also treatment in a high-
volume sarcoma center [4,5,12,29]. To better person-
alize prognostic information, these shared data sets
were utilized to build and validate new prognostic
nomograms. These nomograms are able to calculate
the risk of recurrence and death after resection for
primary or recurrent RPS, and are also available
through an app, free to download for tablet and
smartphones (www.sarculator.org) [30–34,35

&&

].
These nomograms have also been recognized by
the most recent edition of the American Joint Com-
mittee on Cancer (AJCC) staging system as an alter-
native way to stage RPS, distinct from the more
traditional TNM staging. Such nomograms have
the potential to be used to stratify patients in future
clinical trials.
THE ROLE OF RADIOTHERAPY FOR
PRIMARY RETROPERITONEAL SARCOMA:
THE STRASS-1 TRIAL

Due to the rarity and heterogeneity of RPS, it had
been very difficult to run randomized controlled
trials, leading to a lack of high-level evidence for
any treatment strategy [36]. Given the high rate of
LR after resection of RPS, especially in the case of
liposarcoma, a study for which the rationale seemed
most compelling was the evaluation of the addition
of radiotherapy to surgery, with the intent of reduc-
ing LR rates. This would have been consistent with
the proven role of (neo)adjuvant radiotherapy in the
management of extremity sarcoma, but for RPS
retrospective and single-arm prospective studies
had provided conflicting results [5,37–41]. The
improved collaboration between specialized sar-
coma centers led to the successful recruitment of
patients onto the STRASS-1 trial (EORTC 62092-
22092, NCT01344018), a phase 3 multicenter ran-
domized trial of preoperative radiation therapy fol-
lowed by surgery versus surgery alone for primary
RPS. This trial recruited over a period of 6 years, and
closed after target accrual was met; the initial results
are eagerly awaited. This is the first randomized
controlled trial ever to be completed in RPS, illus-
trating the benefits of increased collaboration
between expert centers. However, at the time of
the STRASS-1 trial design, the decision was taken
 Copyright © 2019 Wolters Kluwer H

312 www.co-oncology.com
to include all histological subtypes and all grades,
as – given the rarity of the disease – there were
concerns about the feasibility of the study as a
previous very similar study, ACOSOG Z9031, initi-
ated in North America 10 years previously, failed to
accrue more than a handful of patients, and was
closed. Furthermore, our more sophisticated under-
standing of the different patterns of failure and
survival and potential role of radiotherapy was
gained on after STRASS-1 recruitment had begun
[42

&&

]. Thus, the STRASS-1 trial will address the
impact of preoperative radiotherapy on local out-
come in the whole family of RPS, but it will not be
able to discriminate the benefit by subtype or by
grade. Hypothetically, a new study design would be
required to further address the radiotherapy ques-
tion for specific indications, such as tumors with a
high LR rate (low-grade liposarcoma) or tumors
highly sensitive to radiations (SFT) [43] Of note,
in the centers that participated in STRASS-1, only
20–30% of the primary RPS patients treated at those
centers were recruited onto the trial [44]. Data of
patients not included in STRASS-1 were not uni-
formly prospectively collected, and therefore, can-
not be formally used to put STRASS-1 results into
perspective as far as the understanding of the role
of radiotherapy in the different histological sub-
types is concerned. However, these data are
retrieved through the prospectively maintained
databases held at most of the participating institu-
tion and this parallel analysis (the STREXIT study)
will be critical for generating new hypotheses.
A PROSPECTIVE REGISTRY FOR PRIMARY
RETROPERITONEAL SARCOMA: THE
RESAR STUDY

The collaboration amongst sarcoma centers has
now spread beyond Europe and North America to
include centers in Asia, Australia and South America.
The group has recently been renamed Transatlantic
Australasian RetroPeritoneal Sarcoma Working
Group (keeping the same acronym TARPSWG). A
prospective TARPSWG registry was established as of
January 2017 (RESAR, NCT03838718). This registry
aims to prospectively collect standardized clinical
data as well as radiologic and pathologic material
from primary RPS patients who undergo resection
at reference centers. Patient outcomes will be tracked
in terms of OS, DFS, crude cumulative incidence
(CCI) of LR and DM. In addition, analysis of the data
gleaned from this prospective shared registry will
allow surgeons to: estimate the efficacy and safety
of surgical treatment including the extended surgical
approach to primary RPS; evaluate the impact of
multimodality therapy, including radiation therapy
ealth, Inc. All rights reserved.
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and chemotherapy; identify clinical, radiologic and
pathologic characteristics that may influence the
oncologic outcome or may be used as predictors of
LR/DM/OS; utilize collected pathologic material for
collaborative research.

Finally, registry-based randomized studies, in
addition to conventional randomized studies, can
potentially be built within the registry in order to be
able to fully exploit these high-quality observational
data, and put the data from conventional RCTs into
broader perspective.
NEOADJUVANT CHEMOTHERAPY FOR
HIGH-RISK RETROPERITONEAL
SARCOMA: STRASS 2

While waiting for the results of STRASS-1, we
decided to address the question of the possible role
of neoadjuvant chemotherapy in the subgroups of
RPS with a high metastatic potential: high-grade
DDLPS and LMS. An attempt to formally study
the possible benefit of chemotherapy in these
high-risk histologic subtypes has not previously
been performed. A second randomized study is,
therefore, in preparation: the EORTC-1809-STBSG
– STRASS 2 study, intended to be an international
randomized multicenter, open-label phase 3 trial,
with stratification by specific tumor histology and
including only high-grade DDLPS and LMS. The aim
is to evaluate whether neoadjuvant chemotherapy
reduces the development of DM in these well
defined histologic entities. It will be the first time
that a randomized controlled neoadjuvant trial will
include only high-grade RPS and only two specific
histological subtypes. This means that a biopsy
before surgery, which has been shown to be safe
[45,46

&

,47], is mandatory prior to trial enrolment.
Thanks to the collaboration between EORTC STBSG
and TARPSWG the success of STRASS-1, encourages
the collaborative network to believe that such a
focused trial is in fact feasible.

In addition, another novelty of STRASS-2 is to
select two slightly different chemotherapy regimens
for the two histological subtypes included in the
study. Anthracycline-based chemotherapy is still
the cornerstone of first-line treatment in localized
soft tissue sarcoma [48]. For patients with good
performance status, it is usually combined with
ifosfamide, and the combination is standard of care
when neoadjuvant treatment is given in most sar-
coma types. Therefore, this regimen is chosen
as the chemotherapy arm for high-grade LPS.
However, in LMS, there is growing retrospective
evidence that ifosfamide should be substituted with
dacarbazine, consistent with the results of a recent
large retrospective comparison among different
 Copyright © 2019 Wolters Kluwe

1040-8746 Copyright � 2019 Wolters Kluwer Health, Inc. All rights rese
anthracycline-based regimens in the first-line man-
agement of advanced leiomyosarcoma [49,50]. The
neoadjuvant setting is preferred over the adjuvant
setting for RPS, as patients will have to undergo a
major abdominal procedure with a high chance to
lose one kidney. Moreover, preliminary evidence of
efficacy of neoadjuvant anthracycline–ifosfamide
chemotherapy in extremity high-risk soft tissue sar-
coma has been published. Also, the neoadjuvant
setting provides insight into response with the
tumor in situ, with potential for greater insight into
clinical consequences, prognostic information and
research opportunities.

Two interim analyses for futility are foreseen in
the study design, in order to be able to detect
histotype-specific effects, which will allow for
extending the trial for one of the histotypes if
necessary. The interim analyses will be after approx-
imately 40 and 67% of events have occurred
(around 4 and 5 years after the first patient is
enrolled, respectively). These time points were stra-
tegically chosen to facilitate the collection of suffi-
cient evidence, but also allow for adaptation while
the study is still recruiting patients in the event that
the effect of preoperative chemotherapy is limited
to one histotype.

In addition to understanding the impact of neo-
adjuvant chemotherapy on DFS and OS, this study
will also be used for various imaging, translational
research and quality-of-life projects. Also, the RESAR
registry for all primary RPS will be formally linked to
STRASS-2. This will allow the comparison of real-life
data to randomized data, to provide an overview of
all possible data and maximize the information
gained and to optimize our ability to generate
new hypotheses.
TREATMENT OF RECURRENT DISEASE

Treatment of locally recurrent or residual RPS is
difficult [51

&

], and so is proper research for this
groups of patients. Recently, a consensus paper
has been published by the TARPSWG group discus-
sing the treatment options for these patients [52].
Again, although this is a very valuable article,
many of the recommendations were based on opin-
ions amongst experts, rather than on high level
evidence. However, this effort was followed by the
collection of a large retrospective series of patients
treated at several institutions in the TARPSWG
collaborative [53]. The analysis of this large multi-
institutional series has aided the understanding
of the role of surgery at first recurrence and the
outcome of the different histological subtypes
after a second resection. A novel specific nomo-
gram for outcome following resection of recurrent
r Health, Inc. All rights reserved.
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RPS has been developed and is available from
the ‘Sarculator’ app [35

&&

]. In addition, data on
perioperative morbidity as well as outcome
after second recurrence will be provided. These
data will be the historical benchmark against
which to test any possible new multimodal treat-
ment regimen, and will help to generate new
hypotheses to test prospectively, ideally in a ran-
domized fashion.
SYSTEMIC TREATMENT FOR
METASTASTIC OR LOCALLY ADVANCE
DISEASE

The mainstay of management of metastatic RPS
remains palliative chemotherapy, and no new strat-
egy has been developed specifically for RPS. Cur-
rently, anthracycline-based therapy remains
standard first-line treatment [54–56]. Median over-
all survival for patients with inoperable soft tissue
sarcomas treated with chemotherapy is limited to
15–19 months. Recently, a number of agents have
emerged as second–line treatment, including gem-
citabine/docetaxel, high-dose ifosfamide monother-
apy, trabectedin, pazopanib and eribulin [57–
59,60

&&

,61,62]. For leiomyosarcoma, doxorubin
combined with dacarbazine seems a relatively valid
strategy, although it has never been properly evalu-
ated in a randomized controlled trial [49]. The CDK4
and MDM2 amplifications in well and dedifferenti-
ated liposarcomas have been targeted in single-arm
trials evaluating their respective inhibitors, showing
some activity in terms of disease stabilization [63]
Currently, the European EORTC-1202-STBSG is
evaluating cabazitaxel in metastatic or recurrent
dedifferentiated liposarcoma. This single arm phase
2 study has met its accrual and we are currently
awaiting the results. Finally, a large United States-
based pharma-sponsored trial is currently accruing
patients for unresectable dedifferentiated liposar-
coma, testing the KCP-330-020 compound (Seli-
nexor, XPO1 inhibitor) in a phase 3 randomized
controlled trial (NCT02606461)
CONCLUSION

An international collaborative between reference
centers dedicated to optimizing the treatment of
RPS was started 10 years ago and has resulted in a
better understanding of this rare disease. A new
study of neoadjuvant chemotherapy (STRASS-2) is
presently planned. This will be linked to a parallel
observational study based on prospectively col-
lected registry data (RESAR) of patients not in
the trial. Both the trial and the registry will be used
as a platform to initiate many auxiliary studies
 Copyright © 2019 Wolters Kluwer H
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including examination of imaging, radiomics,
tumor biology and new quality-of-life tools for
RPS. A close collaboration between academic net-
works and partners from the pharmaceutical indus-
try, as well as patient advocates, will be essential to
study new compounds in a similar histotype-specific
fashion in recurrent or metastatic RPS.
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