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Over thepast decade,more than 130novel indicationshave been ap-
groove alkylating agent that can displace the FUS-DDIT3 fusion protein
from its target promoters. Thus, trabectedin has a mechanism of action
proved by the FDA for oncology [1]. These targeted small molecules, bi-
ologics, and immunotherapies represent both brand new treatments
and novel combination therapies. Radiation therapy is a critical modal-
ity used to treat nearly 50% of all cancer patients at some point during
their care. Combination drug-radiotherapy holds great promise for pa-
tients, yet this potential remains unfulfilled as evidenced by the dearth
of combination drug-radiotherapy approvals and the conclusions from a
2018 FDA-AACR-ASTRO workshop focused on clinical development of
novel drug-radiotherapy combinations [1]. Because risk of toxicity
resulting from combination drug-radiotherapy is of primary relevance
to patients, physicians, and regulators, phase I clinical trials for combi-
nation therapy must be built on robust scientific rationales. In this
issue of EClinicalMedicine, Gronchi and colleagues [2] evaluated the
safety and potential synergism of combination trabectedin and radia-
tion therapy in patients with myxoid liposarcoma.

Myxoid liposarcomas are driven by a pathognomonic FUS-DDIT3
translocation and account for 5–10% of adult soft tissue sarcomas, a
group of rare, heterogeneous tumors [3]. This study was a first-in-
human clinical trial evaluating the safety of combining trabectedin and
radiotherapy in localizedmyxoid liposarcoma. The authors demonstrated
that combination trabectedin and radiotherapy had a favorable safety
profile at a dose that also exhibited antitumor activity. Previous trials
that have evaluated combination chemoradiation in localized soft tissue
sarcoma have reported dermatologic, hematologic, and hepatic toxicities
[4–6]. It is in this context that the results of the TRASTS trial are promising
for trabectedin as an agent in combination drug-radiotherapy.

Potential toxicity of combined chemoradiation is always a concern,
especially in cases where therapeutic benefit to patients may be not
DOI of original article: https://doi.org/10.1016/j.eclinm.2019.03.007.
⁎ Corresponding author at: Duke UniversityMedical Center, DUMCBox 91006, Durham,

NC 27708, United States of America.
E-mail address: david.kirsch@duke.edu (D.G. Kirsch).

https://doi.org/10.1016/j.eclinm.2019.03.015
2589-5370/© 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC
be significant or uncertain. Thus, although the primary aim of this
study was to evaluate safety, any potential synergism between
trabectedin and radiotherapy was of great interest. Trabectedin was
an interesting compound to combine with radiotherapy in myxoid
liposarcoma for several reasons. First, trabectedin is a DNA minor

that may be specific to myxoid liposarcoma cells [7]. Second,
trabectedin has been shown to cause cancer cell redistribution to the
G2/M phase, which is considered to be more radiosensitive [8]. Third,
myxoid liposarcomas are inherently sensitive to radiotherapy [9,10].
These properties may synergize to enhance the response of localized
myxoid liposarcoma to radiotherapy. Indeed, pathological and radiolog-
ical assessments of tumor response to combination trabectedin and ra-
diotherapy from this trial suggest this may be the case.

Combination drug-radiotherapy trials are important for discovering
molecules that can synergize with radiation to improve outcomes for
cancer patients. If synergy between trabectedin and radiotherapy is
demonstrated in the ongoing phase II trial, it opens the door to not
only improved local control, but also radiation dose reduction and re-
duced normal tissue toxicity from radiation. Other ongoing trials such
as DOREMY (NCT02106312) are specifically investigating the role of
radiation dose reduction in myxoid liposarcoma. The safety profile
gained from the TRASTS trial is a critical first step in delivering combi-
nation drug-radiotherapies to patients with myxoid liposarcoma.
Whether this represents the first step in an advance in clinical practice
for myxoid liposarcoma and potentially other soft tissue sarcomas re-
mains to be determined in ongoing and future clinical trials. Further-
more, superiority of combination trabectedin-radiotherapy over
either treatment modality alone would be of interest and requires a
comparative trial in the future. Similar rational approaches to combina-
tion therapy based on mechanistic understanding of radiation and
tumor biology has the potential to develop combination drug-
radiotherapies to improve outcomes for patients with sarcomas and
other cancers in the clinic.
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