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ABSTRACT

The past year has led to significant changes in systemic therapies used to treat soft tissue sarcomas, mainly dominated by the removal of the
recently approved drug olaratumab as part of combination therapy with doxorubicin from the NCCN Guidelines for Soft Tissue Sarcoma,
according to Dr. SuzanneGeorge. Several histology-specific drugs have entered the space, including pazopanib and pembrolizumab, the latter of
which was approved as a category 2B recommendation for alveolar soft part sarcoma, highlighting the rather limited role of immunotherapy in
sarcomas. Dr. George also discussed updated data for sorafenib in the treatment of desmoid tumors, as well as the importance of larotrectinib in
TRK fusion–positive tumors.
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The past year has seen major changes in the treatment
of soft tissue sarcomas (STSs), according to Suzanne
George, MD, Associate Professor of Medicine, Harvard
Medical School, and Co-Clinical Director, Center for
Sarcoma and Bone Oncology, Dana-Farber Cancer In-
stitute. Negative preliminary phase III results led to the
removal of olaratumab from the NCCN Guidelines,
where it was given in combination with doxorubicin as
systemic therapy, while other histology-specific drugs
have entered the space and demonstrated promising
efficacy.

“The importance of understanding specific histolo-
gies, as well as the impact of systemic therapy choices,
continues to evolve and mature in the sarcoma world,”
said Dr. George at the NCCN 2019 Annual Conference,
where she discussed updates in the treatment of STS.
“This space has been much more active with regard to
drug development and new drug indications than the
bone sarcomas space,” she noted. “But hopefully that will
change soon.”

Overview of Sarcomas
Sarcomas are a rare group of diverse diseases, with
approximately 16,000 new cases reported each year in
the United States. They represent ,1% of all adult
cancers but are overrepresented in children, with ap-
proximately 15% of all pediatric malignancies being in
the sarcoma field.

Approximately 50% of patients will either present
with or ultimately develop metastatic disease, but mis-
diagnosis and misclassification are common with sar-
comas and likely lead to underreporting. “It’s not at all

uncommon for sarcoma of the kidney, for example, to be
quoted as a kidney cancer in insurance databases and
sometimes even in tumor registries,” she said. “It’s likely
that the number of cases per year may actually be dif-
ferent; it’s just hard for us to know because of the way
things are captured.”

There are .70 different subtypes of sarcomas (eg,
adipocytic,myogenic, vascular), but according toDr.George,
these are likely unique and biologically distinct entities.
“Because they’re rare and uncommon, we lump them
together for a variety of reasons. However, it’s impor-
tant to start thinking about separating them so that
we don’t lose potential opportunities for therapeutic
intervention,” she said. The NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines) for Soft
Tissue Sarcoma outline recommendations for drugs
in both a histology-specific and non-histology–driven
approach.

Removal of Olaratumab From the Guidelines
According to Dr. George, a lot has transpired with
olaratumab in the past couple of months. Olaratumab is
a PDGFR-a antibody with a mechanism of action that is
poorly understood. It is thought to possibly interact with
the tumor stroma, leading to increased delivery of
complementary drugs; therefore, in sarcoma, the drug
has been developed in combination with other systemic
therapies.

The first trial that impacted the care of STS was a
phase II study comparing combination olaratumab +
doxorubicin versus doxorubicin alone.1 A total of 133
patients with metastatic sarcoma were randomized 1:1
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in an exploratory study. An unexpected result was
the dramatic and statistically significant difference in
overall survival (OS): median OS for the combination
arm was .26 months compared with just more than
15 months for doxorubicin alone. Because of this study,
olaratumab received accelerated approval by the FDA in
October 2016, was subsequently added to the NCCN
Guidelines, and had become part of standard treatment
for STS.

But the randomized phase III trial tempered
the excitement around this drug combination. The
ANNOUNCE trial compared doxorubicin 1 placebo
versus doxorubicin 1 olaratumab in advanced STS,
with no crossover allowed (ClinicalTrials.gov iden-
tifier: NCT02451943). There was a preplanned sub-
set analysis for leiomyosarcoma—one of the more
common histologies—within this general STS co-
hort. The first results of the study were released
in January 2019, announcing no OS advantage for
olaratumab.2

As a result, the FDA and European Medicines
Agency sent out rapid communications that no new
patients should be started on olaratumab.3 However,
because the phase III trial did not demonstrate any
new safety signals, patients already on the drug could
potentially continue but should be assessed on a
case-by-case basis. “I think as a community we were
disappointed that the OS benefit was not confirmed,
but it really emphasizes the importance of properly
powered phase III trials when an unexpected result is
seen initially,” said Dr. George.

The FDA is continuing to review the data and
is working to determine the next appropriate steps.
“Again, this has all [come] from press releases, and
I think we’re all looking forward to seeing what
the data look like in full when they are released, which
I suspect will happen sometime later this year,” she
said.

This led to significant changes in the NCCN
Guidelines, with the removal of the recommendation for
olaratumab in combination with doxorubicin. Doxoru-
bicin remains as a recommended single agent while
ongoing trials with olaratumab in STS continue.

Systemic Therapy Updates
Pazopanib as a multitargeted tyrosine kinase inhibitor
(TKI) has been included in the NCCN Guidelines for
several years. Its inclusion is based on the randomized
phase III PALETTE trial comparing pazopanib versus
placebo in patients with chemorefractory STS.4 Impor-
tantly, liposarcoma and gastrointestinal stromal tumors
(GIST) were excluded because liposarcoma had no
benefit from pazopanib in a previous trial and GIST
was its own “biologic beast,” she noted. PALETTE

demonstrated a statistically significant improvement in
median progression-free survival of 4.6 versus 1.6 months
for pazopanib versus placebo, respectively (P,.0001).
This led to FDA approval of pazopanib for patients with
advanced STS who have received prior chemother-
apy, as well as integration of the drug into the NCCN
Guidelines.

However, the PALETTE trial also raised curiosity
about other broad-spectrum TKIs that have potent
VEGF inhibition, and whether those may be similarly
effective in this group of diseases. This led to evalu-
ation of regorafenib, a broad-spectrum TKI, in non-
GIST STS. A French study suggested benefit of
regorafenib in various STS subtypes, including leio-
myosarcoma, synovial sarcoma, and others.5 Based
on these data, regorafenib is now included as a sys-
temic therapy option in the NCCN Guidelines (not in
the first line).

Histology-Specific Updates: Alveolar
Soft Part Sarcoma
Alveolar soft part sarcoma (ASPS) is a rare subtype of
sarcoma that often impacts young adults. Metastatic
disease is common at initial presentation (typically lung
and brainmetastases), and ASPS tends to be refractory to
cytotoxic chemotherapy. “It can have an indolent course,
but there is no cure,” she noted. “This is a clear unmet
need, particularly in this very vulnerable young adult
population.”

A global retrospective review from multiple cen-
ters sought to assess the potential activity of agents in
ASPS,6 and examined cases using 2 different systemic
therapies (trabectedin or pazopanib). “The sarcoma
community really collaborated to put cases together
from our own centers to try to develop a database
to help us think about hypothesis-generation and
signal-seeking for compounds in these ultrarare his-
tologic subtypes,” said Dr. George. Group A patients
(n527) were treated with trabectedin and Group B
patients (n537) with pazopanib. Median progression-
free survival for pazopanib was almost 14 months
versus ,4 months in the trabectedin group. Similarly,
OS in the trabectedin cohort was approximately
9 months and for the pazopanib cohort was not yet
reached.

Dr. George warned of the obvious limitations
of this retrospective collaboration, including non-
standardized patient selection, nonstandardized as-
sessment technique/timing, and nonstandardized dosing/
compliance. But it is, nonetheless, a collection of real‐
world data from across the globe in a rare tumor type.
As a result of these findings, pazopanib was added to
the NCCN Guidelines as a histology-specific option
for ASPS.
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Role of Immunotherapy Remains Limited
Pembrolizumab was also added to the guidelines as a
category 2B histology-specific treatment option (non-
uniform NCCN consensus), based on extremely limited
evidence of its efficacy in ASPS.7 However, ongoing trials
of checkpoint inhibition in advanced ASPS should clarify
whether it should remain as category 2B or move to a
higher level of recommendation.

A few small checkpoint inhibitor studies in STS have
produced somewhat “modest” results, said Dr. George.
Beyond ASPS, immunotherapy remains with a lim-
ited – but emerging – role in the treatment of
sarcomas.

Understanding Natural History of Desmoids
Desmoid tumors are a rare nonmalignant neoplasm.
They do not spread or metastasize but can cause
significant morbidity and mortality, depending on
location. Desmoid tumors occur in 10% to 20% of
patients with familial adenomatous polyposis, and
also occur sporadically in approximately 1,000 pa-
tients per year in the United States. They can arise
anywhere, but are most concerning when they occur
intra-abdominally or near vital structures in the head
and neck (Figure 1).

Sorafenib has demonstrated activity in several
studies, establishing it in the guidelines as a treatment
option for patients with desmoid tumors. A ran-
domized, double-blind, phase III trial was halted
after a median follow-up of 27 months based on a
progression‐free survival rate of 81% in patients on
sorafenib versus 33% in the placebo group.8 “But in
addition to confirming the benefit of sorafenib in
desmoids, this study also provided a framework for
the natural history of untreated desmoids, including
prolonged stable disease and spontaneous tumor
reduction,” said Dr. George. “This really highlights the
importance of patient selection for any therapeutic
intervention, whether it be drug, surgery, radiation,
or other.”

Dr. George highlighted a footnote from the desmoid
tumor guidelines stating that, “For tumors that are
symptomatic, or impairing or threatening in function,
patients should be offered therapy with the decision
based on the location of the tumor and potential mor-
bidity of the therapeutic option.”

“This is really about balancing the risks and bene-
fits,” she noted. “I think observation is a very rea-
sonable option for many patients with desmoids, and I
think the data from the phase III study of sorafenib
versus placebo support that; we do not need to jump to
systemic therapy if a tumor is relatively small or if it’s
asymptomatic.” She added that a tumor that is causing
pain or a functional threat would be an exception.

“I would not wait with those patients to see if it
happens to be one of the [tumors] that’s going to
spontaneously regress,” she said.

More Questions in TRK Fusion–Positive Tumors
Based on dramatic responses in a study of larotrectinib in
TRK fusion–positive cancers (not just sarcomas),9 it was
added to the NCCN Guidelines for use in sarcomas with
TRK fusions. Although sarcomas represented a signifi-
cant proportion of cases enrolled in that trial, multiple
histologies were represented in both pediatric and adult
patients. According to Dr. George, this raises questions
around the most efficient way to identify patients with
TRK fusions.

“Will there eventually be a screening or immuno-
histochemistry test, or will we always rely on next-
generation sequencing?” she asked. “How do we
ensure that we’re not missing the patients who could
have such a dramatic benefit?”

The study also raises questions about the true
prevalence of TRK fusions in sarcomas and whether
specific histologies are more or less likely to harbor
this genomic feature. Dr. George emphasized that these
questions remain to be answered.

New Agents in GIST
There have been no changes to the NCCN Guidelines
for the treatment of GIST, but 2 new investigational
compounds, avapritinib and ripretinib, have demon-
strated “interesting efficacy,” said Dr. George.

In preclinical data, avapritinib has demonstrated
activity in tumors with exon 11 mutations (the most
common primary activating mutation in GIST) and in
hybrid mutations, particularly exons 11 and 17. In a
phase I trial, avapritinib showed tremendous potency
in patients with GIST and a PDGFR-a D842V mutation,
a previously “undruggable” target.10 The drug also showed
activity in up to a quarter of patientswith other commonly

Figure 1. Desmoids can occur in a wide variety of locations.
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occurring KIT mutations. “This is a mutation that’s
resistant to imatinib, sunitinib, and regorafenib,” she
noted. “So, this is a small population, but with a big
unmet need.” Avapritinib is currently being investigated
in a randomized phase III trial with regorafenib in
patients with metastatic GIST and who are regorafenib-
naı̈ve.

Ripretinib has also shown encouraging efficacy in all
lines of treatment for GIST,11 and will be tested against
placebo in the fourth line and beyond, a complete unmet

need in GIST. It will also be evaluated head-to-head with
sunitinib in the second line, she reported.

Disclosures: Dr. George has disclosed that she has received grant/research
support from Bayer HealthCare, Blueprint Medicines, Deciphera
Pharmaceuticals, Inc., and Pfizer Inc.; has received consulting fees from
Bayer HealthCare, Blueprint Medicines, Deciphera Pharmaceuticals, Inc., and
Eli Lilly and Company; and is a scientific advisor for Blueprint Medicines
and Deciphera Pharmaceuticals, Inc.

Correspondence: Suzanne George, MD, Center for Sarcoma and Bone
Oncology, Dana-Farber Cancer Institute, 450 Brookline Avenue, Boston, MA
02215. Email: sgeorge2@partners.org

References
1. Tap WD, Jones RL, Van Tine BA, et al. Olaratumab and doxorubicin

versus doxorubicin alone for treatment of soft-tissue sarcoma: an
open-label phase 1b and randomised phase 2 trial. Lancet 2016;388:
488–497.

2. Phase III ANNOUNCE trial. Available at: https://investor.lilly.com/
news-releases/news-release-details/lilly-reports-results-phase-3-soft-
tissue-sarcoma-study. Accessed May 16, 2019.

3. US Food & Drug Administration. Olaratumab (LARTRUVO). FDA state-
ment January 24, 2019. Available at: https://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/ucm525878.htm. Updated January 25,
2019. Accessed April 18, 2019.

4. van der Graaf WT, Blay JY, Chawla SP, et al. Pazopanib for metastatic soft-
tissue sarcoma (PALETTE): a randomised, double-blind, placebo-
controlled phase 3 trial. Lancet 2012;379:1879–1886.

5. Mir O, Cropet C, Toulmonde M, et al. Pazopanib plus best supportive
care versus best supportive care alone in advanced gastrointestinal
stromal tumours resistant to imatinib and sunitinib (PAZOGIST): a
randomised, multicentre, open-label phase 2 trial. Lancet Oncol
2016;17:632–641.

6. Stacchiotti S,MirO, LeCesneA, et al. Activity of pazopanib and trabectedin in
advanced alveolar soft part sarcoma. Oncologist 2018;23:62–70.

7. Groisberg R, Hong DS, Behrang A et al. Characteristics and outcomes of
patients with advanced sarcoma enrolled in early phase immunotherapy
trials. J Immunother Cancer 2017;5:100.

8. Gounder MM, Mahoney MR, Van Tine BA, et al. Sorafenib for advanced
and refractory desmoid tumors. N Engl J Med 2018;379:2417–2428.

9. Drilon A, Laetsch TW, Kummar S, et al. Efficacy of larotrectinib in TRK fusion-
positive cancers in adults and children. N Engl J Med 2018;378:731–739.

10. Heinrich M, von Mehren M, Jones RL, et al. Avapritinib is highly active
and well-tolerated in patients (pts) with advanced GIST driven by diverse
variety of oncogenic mutations in KIT and PDGFRA [abstract]. Presented
at 2018 CTOS Annual Meeting; November 14–17, 2018; Rome, Italy.
Paper 012.

11. George S, Heinrich M, Chi P, et al. Initial results of phase 1 study of DCC-
2618, a broad-spectrum KIT and PDGFRA inhibitor, in patients (PTS) with
gastrointestinal stromal tumor (GIST) by number of prior regimens.
Presented at the 2018 CTOS Annual Meeting; November 14–17, 2018;
Rome, Italy. Paper 013.

628 © JNCCN—Journal of the National Comprehensive Cancer Network | Volume 17 Number 5.5 | May 2019

HIGHLIGHTS OF THE
NCCN 2019 ANNUAL CONFERENCE George

mailto:sgeorge2@partners.org
https://investor.lilly.com/news-releases/news-release-details/lilly-reports-results-phase-3-soft-tissue-sarcoma-study
https://investor.lilly.com/news-releases/news-release-details/lilly-reports-results-phase-3-soft-tissue-sarcoma-study
https://investor.lilly.com/news-releases/news-release-details/lilly-reports-results-phase-3-soft-tissue-sarcoma-study
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm525878.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm525878.htm
http://www.JNCCN.org

