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Soft tissue sarcomas are rare neoplasms, with a high mortality rate. Few drugs are
available for the treatment of patients affected by metastatic sarcomas, who still have
a 5-years survival rate lower than 20%. However, some of the more recent therapies
can obtain long lasting responses in a portion of patients, such as Trabectedin. We
analyzed four such cases treated at our Institute after progression to an anthracycline
based regimen. In each case a therapeutic pause was proposed after at least 6
months of therapy with Trabectedin and in three out of four patients a re-challenge
was proposed at progression, achieving again disease control or response. In two cases
oligo-progressive sites were treated with localized therapies as stereotactic radiotherapy,
delaying the systemic treatment re-start. In this article the reports of the patients involved
are presented with a concise review of the relevant literature. Our findings support the
favorable safety profile of Trabectedin and the feasibility of drug holidays, which should
be at least discussed with the patient.
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INTRODUCTION

Trabectedin is an anti-neoplastic drug originally isolated from Ecteinascidia turbinata, a sea squirt.
The drug exerts its anti-neoplastic activity by binding the minor groove of DNA during replication,
causing double strand breaks in the double helix. Moreover, Trabectedin has been found to
have a pleiotropic mechanism of action in regulating the inflammatory mediators in the tumor
micro-environment (1). This effect is possibly achieved by selective inhibition of the production
of pro-inflammatory cytokines and chemokines such as interleukin-6 (IL-6), chemokine ligand 2
(CCL2), matrix-binder protein pentraxin 3 (PTX3), and vascular endothelial growth factor (VEGF)
(2). In addition, Trabectedin depletes macrophages in tumor tissue and macrophage targeting
appears to be a key component of its anti-neoplastic activity (3).

Trabectedin has been approved by EMA and FDA for the treatment of patients with advanced
soft- tissue sarcoma (STS) who have already been treated with anthracycline-based chemotherapy
or are ineligible for such regimens (4, 5). Major efficacy has been especially demonstrated for the
treatment of leiomyosarcoma and liposarcoma, even if there is evidence of activity also against
synovial sarcoma and other subtypes of translocation-related sarcomas (6, 7). Trabectedin is
administered at the dose of 1.5 mg/m? every 3 weeks in a continuous infusion across 24 h until
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unacceptable toxicity or disease progression. Median treatment
duration in clinical trials is 3-4 months (4, 5), but some
patients may experience prolonged stabilization of disease, and
for this particular group the option of a therapeutic pause could
be considered.

Trabectedin has been shown to retain activity in patients
who were re-treated after progression during a therapeutic
pause (8). However, continuous therapy demonstrated improved
progression free survival (PFS) vs. discontinuation after six cycles
in the T-DIS randomized phase II study, while overall survival
(OS) was not significantly different (9). Here we report on four
patients who were treated with Trabectedin for a long period of
time followed by a treatment pause. In three cases the disease
showed to be responsive to a rechallenge with the same drug after
progression. All the patients consented to this report.

CASE REPORT 1

The first patient is a young woman, 20 years old at the time
of diagnosis of a synovial sarcoma that originated from the
soft tissue of the left hip. The neoplastic mass was surgically
removed in May 2012, and the histological examination showed
a synovial sarcoma with close surgical margins. Consequently,
adjuvant chemotherapy with Doxorubicin and Ifosfamide was
administered for a total of six cycles. During follow-up, in
February 2015, the CT scan showed almost 15 nodules in the
lung ranging from 5 to 10 mm (Figure 1A). In the same month
the patient started therapy with Trabectedin at the dose of 1.5
mg/m? every 3 weeks. The first radiological evaluation in April
2015 showed a dimensional reduction of all the lung nodules
(Figure 1B). The patient continued the therapy, and in July and
October 2015 the CT scan confirmed the partial response of the
lung lesions.

In February 2016, after 16 cycles, the patient developed
hematological toxicity with thrombocytopenia G2 and
neutropenia G2. From the 17th cycle the dose was reduced
to 1.2 mg/m2 (80% of the expected dose). In June 2016, after
20 cycles, the CT scan still showed stable disease. The patient
asked for a therapeutic pause in order to complete her university
studies and recover from the treatment’s toxicity. Therefore, she
started a follow-up program with a CT scan every 3 months.

In September 2017 (13 months after last dose) two lung
nodules appeared to be increasing. After a multidisciplinary
discussion with dedicated surgeons and radiotherapists it
was decided to treat the two lung lesions with stereotactic
radiotherapy. The treatment was well-tolerated. However,
6 months later, in March 2018 the radiologic findings
showed disease progression with multiple, new lung metastases
(Figure 1C). In April 2018, after a new multidisciplinary
discussion, it was decided to restart systemic therapy with
Trabectedin. The subsequent radiological evaluations in July
and October 2018 showed stable disease with signs of response
in some nodules (FigurelD). The patient is continuing
Trabectedin, without new significant adverse events. In the
meantime, she successfully graduated and started her first
work experience.

CASE REPORT 2

The second patient is a woman who was 44 years old at time of the
diagnosis of uterine high grade leiomyosarcoma following radical
hysterectomy (July 2011). She was referred to our Department
in October 2011 when bilateral lung metastases were detected.
She underwent a first line chemotherapy with Doxorubicin and
Dacarbazine for six cycles, with a very good radiological partial
response. In June 2013 the patient received second line therapy
with Gemcitabine, due to lung progression. The treatment was
stopped in January 2014, after nine cycles, for a drug holiday.
In November 2015 a new lung and soft tissue (gluteus muscle)
progression occurred (Figure 2A). As third line therapy she
received Trabectedin. Overall, the therapy was well-tolerated
by the patient. However, she developed hematological toxicity,
in particular G3 neutropenia. Consequently, there were some
delays of the programmed chemotherapy infusions and the need
of granulocyte-colony stimulating factors (G-CSFs). After the
introduction of G-CSFs prophylaxis after every cycle the therapy
could proceed without delays.

In February 2016 the CT scan documented a partial response
(Figure 2B), which was maintained until November 2016 when,
according to patient’s desire, a drug holiday was started. In July
2017 the CT scan showed a significant dimensional increase of
a single lung nodule (Figure 2C). We discussed the case in a
dedicated multidisciplinary meeting and decided to treat only
the progressive lesion with stereotactic radiotherapy; gaining 6
further months of disease stability. Unfortunately, in December
2017 the patient experienced a multifocal lung progression.
Therefore, she re-started Trabectedin with prophylactic G-CSFs
and after four cycles, in March 2018, the CT scan documented
a partial response (Figure 2D). At the time of this writing the
patient is still on therapy maintaining a partial response and
without new significant adverse events.

CASE REPORT 3

The third patient is an elderly woman, aged 78, who underwent
the removal of a retroperitoneal mass (July 2014) which was
pathologically diagnosed as leiomyosarcoma grade 3. Keeping in
consideration the age of the patient no adjuvant treatment was
offered. In April 2015 the patient experienced disease progression
with multiple lesions in the retroperitoneum, so from May 2015
she received three cycles of pegylated liposomal Doxorubicin.
The CT scan in August 2015 showed the appearance of new
hepatic lesions (Figure 3A). In the same month she started
Trabectedin at the recommended dose of 1.5 mg/m? every 3
weeks. She achieved a partial response in April 2016, with
asthenia G2 being the only adverse event. The response was
then maintained until December 2016 (Figure 3B), when a
therapeutic holiday was proposed to the patient after a total of
22 cycles of Trabectedin. All the next follow-up visits showed
stability of disease up to November 2017, when the CT scan
documented a stable disease according to RECIST criteria, with
only slight increase in some of the lesions. In the following weeks
the patient was hospitalized due to complete atrioventricular
block, with necessity to implant a pacemaker, so we decided to
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a good response to Trabectedin re-challenge in July 2018 (D).

FIGURE 1 | The CT scan of this patient showed lung metastases from synovial sarcoma at the baseline in February 2015 (A). At the first radiological evaluation in April
2015 there was a partial response (B). The patient was on drug holiday from June 2016 to April 2018 when the same lesion started to grow again (C). It then showed

D

continue the drug holiday. The hospitalization was prolonged
due to episodes of asystolia. At December 2018, the patient
was still alive although with an impaired performance status,
due especially to her cardiological conditions. Last CT scan
performed in November 2018 showed a slow progressive disease,
but because of the performance status we decided to not offer
active treatment.

CASE REPORT 4

The last patient is a 43 years old man with myxoid liposarcoma
that had his first treatment in April 2003 for what was
thought to be a PNET of the popliteal fossa. In fact, he was
treated with six cycles of VAC-EI (Vincristine, Actinomycin
D, Cisplatin and Ifosfamide, Etoposide) and neoadjuvant
radiotherapy (45 Gy) before surgery, achieving a pathological
complete response. Seven years later, the patient returned to
the Oncology Department for a new supraclavicular mass,
which was surgically removed, with a histological diagnosis
of low-grade sarcoma. The next year the patient developed
two new abdominal masses which were surgically removed.
These new surgical specimens and the older histological samples
from previous surgeries were then reviewed by an expert
pathologist who diagnosed a myxoid round cell liposarcoma in
December 2011.

Two years later, in May 2013, the patient experienced a
multifocal abdominal progression. The patient was already
treated with anthracyclines, so Trabectedin was chosen as therapy
for metastatic disease. The therapy was administered at the
standard dose of 1.5 mg/m? without any relevant toxicity.

The MR scan after nine cycles showed a partial response
and, after a multidisciplinary discussion, it was decided
to surgically remove the remaining lesions. However, the
surgery was not radical. Fortunately, the patient experienced
a lasting stability with 25 months of follow-up without
relapses. A CT scan showed a new abdominal progression
in June 2016 (Figure4A) with the appearance of multiple
peritoneal lesions. We decided for a Trabectedin re-
challenge. The patient started at the end of June 2016, and
then continued the therapy without significant toxicities.
After 18 months of therapy and a new partial response in
some of the abdominal nodules (Figure4B), we proposed
a new drug holiday in February 2018. Now, the patient is
continuing the second pause and the disease is still stable at
follow-up assessments.

DISCUSSION

In this report we analyzed four patients with advanced sarcoma
who were treated for a long period of time (more than 6
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FIGURE 2 | Lung metastases from uterine leiomyosarcoma right before starting Trabectedin in November 2015 (A) showing an almost complete response after
treatment in February 2016 (B). Systemic therapy was then suspended for a drug holiday. During this period the lesion began to grow again in December 2017 (C).
However, in March 2018 after Trabectedin re-challenge a new partial response was observed (D).

FIGURE 3 | This patient showed hypervascular liver metastases from retroperitoneal leiomyosarcoma at the baseline CT scan in April 2015 (A). The lesions were
reduced in both size and vascularisation after treatment with Trabectedin, which was stopped in December 2016 (B) for a drug holiday.

months) with Trabectedin, up to the best response, and then
started a drug holiday (Table 1). For three of these patients we
proposed a Trabectedin rechallenge at progression, achieving
signs of response at the subsequent radiological assessments. No
unmanageable cumulative toxicities have been detected during
the treatment, or at the rechallenge.

It has been previously reported that a long-term treatment
with Trabectedin for advanced STS is safe, feasible, and effective
(10). Again, the most recent data from the T-DIS trials are
consistent (8).

The role of maintenance chemotherapy in soft tissue sarcomas
is still controversial and has been scarcely addressed in a
proper manner. Recently, the long-term follow-up results of

the randomized phase II T-DIS trial have been reported.
The trial confirmed that Trabectedin discontinuation in non-
progressive patients with advanced, Doxorubicin-refractory
STS after six treatment cycles is associated with rapid
disease progression (8). Nevertheless, the PFS outcome from
the seventh cycle of treatment resulted in no statistically
significant difference between the group of patients who
continued treatment and the group of patients who re-
started therapy at disease progression. In this sense, it is
possible to hypothesize that Trabectedin retains its activity
in patients who are rechallenged after disease progression
which occurred during a drug holiday. Our experience in
the clinical practice setting confirms this activity, showing
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FIGURE 4 | This patient experienced in June 2016 disease progression with multiple peritoneal lesions at MRI (A) after being treated with Trabectedin and surgery.
However, Trabectedin showed to be effective again, achieving a partial response in February 2018 (B).

TABLE 1 | Summary of the clinical outcomes of patients.

Patient Gender Age at Histology Therapies Duration of first Reason for Drug holiday Re- Re-challenge
diagnosis before trebctedin drug holiday duration challenge response
trabectedin treatment (RECIST)
1 F 20 Synovial Doxorubicin 16 months Patient’s will 21 months Y SD
sarcoma + lfosfamide
2 F 44 Leiomyosarcoma  Doxorubicin 13.5 months Patient’s will 13 months Y PR
+
Dacarbazine
Gemcitabine
3 F 78 Leiomyosarcoma  Pegylated 16.5 months Age and 24 months N N/A
Liposomal comorbidities
Doxorubicin
4 M 42 Myxoid round VAC-EI 7 months Surgery after 30 months Y PR
cell liposarcoma partial
response

that Trabectedin is safe and could be effective at progression
after a temporary treatment pause. Nevertheless, from a
clinical point of view, the proposal of suspending an effective
treatment for a drug holiday is controversial and needs to
be discussed in detail with our patients. Apart from the
results of the T-DIS phase 2 trial, little data are available
in metastatic STS. For instance, the role of maintenance of
Imatinib in advanced gastrointestinal stromal tumors (GISTs)
has been well-established and Imatinib interruption in long-
lasting responders results in a high risk of rapid progression
(11). On the other hand, the results of a phase III trial
with maintenance Ridaforolimus in metastatic STS patients
who previously responded to chemotherapy led to a clinically
irrelevant improvement in PFS compared with placebo (12).
Again, in patients with angiosarcoma the results of a phase II
trial reported the lack of benefit of Bevacizumab maintenance
therapy (13).

Anyhow, we are learning some lessons from the treatment of
other metastatic diseases. Some recent studies in advanced renal
cell carcinoma showed that intermittent breaks of Sunitinib or
other tyrosine kinase inhibitors (TKIs) treatment could decrease
toxicity without compromising the efficacy, and most renal

tumors responded after the reinitiation of the same therapy (14-
16). Moreover, it has been reported that patients with renal cell
carcinoma who reached complete response could safely stop
treatment, achieving a significant response rate at rechallenge
after disease progression (17). In this setting, the guidelines
currently recommend the discussion of the option of a drug
holiday instead of treatment continuation for patients with
a disease stabilized for at least 12 months. It is clear that
STS is a different disease with a wide spectrum of behavior
compared to renal cell carcinoma. However, we can at least
speculate that a drug holiday is not an uncommon situation
in medical oncology and after a long period of treatment, at
disease stabilization, it could be an option to be considered in
order to improve patients’ quality of life. In addition, Trabectedin
has several mechanisms of action, and its effect in influencing
the composition of the tumor milieu (2, 3) shares some
similarities with targeted therapies such as Sunitinib, especially
anti-angiogenic activity (18). We can hypothesize that the long-
lasting responses to Trabectedin observed may be related to these
effects on tumor micro-environment, similarly to what happens
with TKIs treatments. Yet, more studies are needed to confirm
this assumption.
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It is also important to consider that, in slow progressive
diseases, the integration with localized treatments such
radiotherapy, surgery or interventional radiology procedures can
contribute in delaying the rechallenge with systemic therapy, or
avoiding shifting to a new line of chemotherapy in many kind of
metastatic neoplasms, including STS (19).

Unfortunately, the prognosis of advanced STS is still very
poor, and the development of new drugs is struggling. In
fact, the enthusiasm for Olaratumab (a novel anti platelet
derived growth factor receptor antibody) rapidly deflated
after the recent Lilly press release about the results of the
phase IIT trial: Olaratumab in association with Doxorubicin
demonstrated no significant increase in overall survival
vs. Doxorubicin alone (20). Therefore, it is important for
clinicians to use every active drug and procedure at their
disposal effectively and efficiently, with the aim of improving
the outcomes of patients with this rare disease. Treatment
strategies should attempt to find a balance between giving
the most active therapies and limiting adverse events in
order to improve our patients’ quality of life. In conclusion,
our findings in long term responder patients support the
favorable safety profile of Trabectedin and the feasibility
of drug holiday, which should be at least discussed with
the patient.
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