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HIGHLIGHTS

» Uterine leiomyosarcomas are poor prognosis tumors with few effective treatments.
* Aurora-A kinase deregulations are common in uterine leiomyosarcoma.
* Alisertib monotherapy was not active in advanced/recurrent uterine leiomyosarcoma.
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Article history: Objective. This two-stage Phase Il study assessed the activity of single agent alisertib in patients with recur-
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Methods. Eligibility criteria included histologically-confirmed, recurrent or persistent uLMS, age > 18, 1-2
prior cytotoxic regimens, and RECIST version 1.1 measurable disease. The primary objective of the study was
to evaluate the efficacy of alisertib through the frequency of patients with objective tumor responses and the fre-
quency who survived event-free for at least 6 months (EFS6). The endpoints for EFS were RECIST progression,
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Alisertib death, or beginning a subsequent therapy. The null hypothesis jointly specified the probability of a patient
Aurora kinase experiencing a tumor response to less than or equal to 5% and the probability of a patient surviving event-free
Uterine leiomyosarcoma for at least 6 months to less than or equal to 20%. A two-stage design was used with a target accrual of 23 patients

for stage 1 and 47 pts. cumulative for stage 2. Confidence intervals do not correct for multiplicity.

Results. Twenty-three patients were enrolled with two patients excluded on central histology review, yield-
ing 21 eligible patients. Median age was 61 years. Prior treatment was either 1 cytotoxic regimen (71.4%) or 2
(28.6%). The most common treatment related AEs (grade 3 or worse) were anemia Hensley et al. (2008a) , leu-
kopenia Hensley et al. (2008b) , neutropenia Maki et al. (2007) , thrombocytopenia Huang et al. (2012) , muco-
sitis Hensley et al. (2008a) , diarrhea Huang et al. (2012) , and palmer-planter syndrome Zivanovic et al. (2012).
There were no objective responses (0%; 90% CI: 0-10.4%). Best response was stable disease (38.1%); 12 patients

% Parts of this study were presented in abstract form at the ASCO annual meeting held in Chicago, Illinois on 5/29 to 6/2/2015.
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had progressive disease (57.1%). EFS6 was 0% (90% CI: 0-10.4%). Median PFS and OS were 1.7 (90% CI: 1.4-3.2)
and 14.5 months (90% CI: 7.6 - NA), respectively.
Conclusion. Alisertib did not demonstrate clinically meaningful single agent activity in previously treated

uLMS.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Uterine leiomyosarcoma (uLMS) is a rare and highly aggressive ma-
lignancy that accounts for approximately 60% of all uterine sarcomas [1].
Although patients are often diagnosed with FIGO stage 1 (uterine con-
fined) disease, recurrence rates are estimated to be between 50 and
70% [2,3]. To date, the mainstay of treatment for patients who develop
unresectable metastatic disease is cytotoxic chemotherapy with re-
sponse rates to first-line multidrug chemotherapy ranging from 27 to
53% [4-9]. The efficacy of second-line chemotherapy drops significantly
with most regimens offering response rates of 10-15% [10-15]. As a re-
sult, the overall survival of metastatic uLMS remains poor.

Developing treatment for advanced uLMS has been hampered by a
limited understanding of the genomic and epigenetic mechanisms un-
derlying the aggressive clinical phenotype of uLMS. Characterization of
benign uterine leiomyomas by whole-genome sequencing has revealed
that even these benign precursor lesions demonstrate remarkable geno-
mic complexity consistent with chromosome shattering and reassem-
bly resembling chromothripsis [16]. These studies have also revealed
frequent mutation of MED12 in benign leiomyomas but much lower
rates in uLMS suggesting that many of these tumors may arise de novo
rather than transforming from leiomyomas [17-19]. To date there has
been no large scale unbiased sequencing study reported in uLMS. As a
result of the absence of clearly actionable genomic alterations in
uLMS, the role of targeted therapy has remained limited. Pazopanib, a
small molecule inhibitor of multiple tyrosine kinases including VEGF-
1, -2, and -3, is currently the only approved targeted therapy for ad-
vanced soft tissue sarcoma (including LMS) although the overall degree
of clinical benefit is modest and other VEGF targeted therapies have
failed to demonstrate activity [20-23].

Previous genome-wide transcriptional profiling of uLMS compared
to benign myometrium and leiomyoma found that the majority of the
most overexpressed gene products involve genes that regulate mitotic
centrosome and spindle functions [24]. Among the most highly
overexpressed genes include Aurora A and B kinase. In aggregate, the
aurora family of kinases play a central role in mitosis, specifically centro-
some maturation and separation, bipolar spindle assembly, chromo-
some alignments, and cytokinesis [25]. Overexpression of Aurora A
has been shown to induce transformation in certain cell lines by
disrupting the G2 checkpoint [26]. Finally, aurora A kinase inhibition
has demonstrated antiproliferative effects in multiple preclinical
models of uLMS [27]. Alisertib is a highly potent, Aurora kinase A selec-
tive inhibitor [28]. Based on these data, as well as the ongoing and
unmet need for effective therapies for this disease, a Phase II study of
alisertib in advanced recurrent or persistent uLMS was undertaken.
The primary objective was to evaluate the efficacy of the alisertib as de-
fined by objective tumor responses and the frequency who survived
event-free for at least 6 months.

2. Methods
2.1. Patient selection

Histologic confirmation of the original primary tumor by the GOG
Pathology Committee central review process was required. To be eligi-
ble, patients had to be > 18 years of age and have had incurable recurrent
or persistent uLMS. Patients were required to have had at least one prior

chemotherapeutic regimen for management of leiomyosarcoma and
were allowed to receive, but not required to receive, one additional cy-
totoxic regimen for recurrent or persistent disease. Biologic, small mol-
ecule and hormonal therapies were not counted towards prior therapy.
GOG performance status of 0 to 2 was required; and had to be 1 or less if
patients had received two prior cytotoxic regimens. All patients were
required to have measurable disease by Response Criteria in Solid Tu-
mors (RECIST 1.1). Patients must have had adequate hematologic pa-
rameters (absolute neutrophil count >1500/mcl, leukocytes >3000/
mcl, and platelets >100,000/mcl), renal function (serum creatinine
<1.5 x the institutional upper limit of normal [ULN] OR creatinine clear-
ance >60 ml/min/1.73m?), and hepatic function (serum bilirubin <1.5
ULN, AST and ALT <3 x ULN, and alkaline phosphatase <2.5 x ULN). A
signed approved informed consent in accordance with federal, state
and local requirements and an authorization permitting release of per-
sonal health information were required for all patients. Participation
in this trial required protocol approval by institutional review boards.

Patients were ineligible if they met any of the following criteria:
prior therapy with an aurora kinase pathway inhibitor; prior malignan-
cies (other than non-melanomatous skin cancer) evident within three
years of prior cancer treatment; known CNS disease; clinically signifi-
cant cardiovascular disease; history of hepatitis B, C or HIV; patients
who were pregnant or nursing; patients unable to take oral medication
and to maintain a fast for 2 h before and 1 h after alisertib administra-
tion; and patients unable to discontinue agents that effect gastric pH in-
cluding proton pump inhibitors and histamine-2 antagonists.

2.2. Treatment

Enrolled patients received alisertib 50 mg twice daily by mouth on
days 1-7 of each 21 day cycle. Treatment was continued until disease
progression or adverse events prohibited further therapy. Adverse
events were graded according to the Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0.

Patients were required to have had an absolute neutrophil count >
1000/mcl, platelets >100,000/mcl, AST and ALT <3 x ULN, and
bilirubin < ULN prior to initiating treatment on day 1 of each subsequent
cycle. Dose reductions for neutropenia and thrombocytopenia occurring
during a cycle were managed per protocol based on timing, depth and
duration of the specific cytopenia. Unless otherwise specified, alisertib
was held for grade 2 non-hematologic adverse events, resuming treat-
ment at the same dose with resolution of toxicity to grade 1 or less,
and held, then resumed with a one-level dose reduction for grade 3
non-hematologic adverse events after resolution of toxicity to grade 1
or less. A maximum of two dose reductions for management of adverse
events were permitted. Treatment interruptions of up to 2 weeks are
permitted for resolution of treatment-related toxicities. Failure of reso-
lution of a treatment-related toxicity within 2 weeks required discon-
tinuation of study treatment.

2.3. Evaluation criteria

Activity of alisertib was assessed according to the RECIST version 1.1
guidelines by computed tomography or magnetic resonance imaging at
baseline, every two cycles (or equivalent time frame for patients off
treatment prior to disease progression) for the first 6 months, and
then every 3 months thereafter until disease progression was
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