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ABSTRACT

PURPOSE This multicenter, single-arm, open-label, phase Ib study was designed to
determine the recommended phase II dose (RP2D) and to evaluate the safety
and preliminary efficacy of unesbulin plus dacarbazine (DTIC) in patients with
advanced leiomyosarcoma (LMS).

PATIENTS AND
METHODS

Adult subjects with locally advanced, unresectable or metastatic, relapsed or
refractory LMS were treated with escalating doses of unesbulin orally twice per
week in combination with DTIC 1,000 mg/m2 intravenously (IV) once every 21
days. The time-to-event continual reassessmentmethodwas used to determine
the RP2D on the basis of dose-limiting toxicities (DLTs) assessed during the
first two 21-day treatment cycles. All explored doses of unesbulin (200mg up to
400 mg) were in combination with DTIC. An expansion cohort was enrolled to
evaluate the safety and efficacy of unesbulin at the RP2D.

RESULTS Unesbulin 300 mg administered orally twice per week in combination with DTIC
1,000 mg/m2 IV once every 21 days was identified as the RP2D. On the basis of
data from 27 subjects who were deemed DLT-evaluable, toxicity was higher in
the unesbulin 400 mg group, with three of four subjects (75%) experiencing
DLTs versus one of four subjects (25%) in the 200 mg group and three of 19
subjects (15.8%) in the 300 mg group. The most commonly reported DLTs and
treatment-related grade 3 and 4 adverse events were thrombocytopenia and
neutropenia. At the RP2D, seven subjects who were efficacy evaluable achieved
partial response for an objective response rate of 24.1%.

CONCLUSION Unesbulin 300 mg twice per week plus DTIC 1,000 mg/m2 once every 21 days
was identified as the RP2D, demonstrating a favorable benefit-risk profile in a
heavily pretreated population of adults with advanced LMS.

INTRODUCTION

Leiomyosarcoma (LMS) is an aggressive subtype of soft
tissue sarcoma (STS), a rare and heterogeneous group of
cancers of mesenchymal origin.1-3 LMS represents approx-
imately 20%-25% of all STS.4-7 LMS is a cytogenetically
complex sarcoma with numerous and often nonrecurrent
chromosomal aberrations.8

Surgical resection with or without radiation is the standard
treatment for patients with localized LMS independent of the
site of origin. For patients with locally advanced or metastatic
disease, first-line treatment includes anthracycline-based
regimens such as doxorubicin with or without ifosfamide or
trabectedin, or gemcitabine plus docetaxel.9,10 Commonly used

second-line or later-line treatments include trabectedin and
pazopanib.9-11 However, these agents have shown limited im-
provement in median progression-free survival (<5 months)
with no significant improvement in overall survival.12,13

Unesbulin is an orally bioavailable, smallmolecule that binds
to a unique site within the colchicine-binding region of
tubulin that results in destabilization of tubulin polymers
and microtubules.14,15 Preclinically, unesbulin exhibits
broad-spectrum anticancer activity. The antitumor efficacy
of unesbulin as a single agent and in combination with other
standard-of-care anticancer agents, including dacarbazine
(DTIC), has been demonstrated in studies using cell-line
xenograft models of LMS.14 The combination of unesbulin
and DTIC demonstrated a synergistic antitumor effect and
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was more effective than either agent administered as
monotherapy. These findings prompted this phase Ib study
that evaluated the combination of unesbulin and DTIC in
patients with advanced LMS.

The primary objectives of the present phase Ib study were to
determine themaximumtolerated dose (MTD), recommended
phase II dose (RP2D), and safety of unesbulin plus DTIC in
patients with locally advanced, unresectable or metastatic,
relapsed or refractory LMS. The secondary objectives were to
evaluate the antitumor activity and the pharmacokinetics (PK)
of unesbulin, DTIC, and 5-amino-imidazole-4-carboxamide,
the inactivemetabolite of DTIC. This report presents the safety
and efficacy results from this study as of May 2023.

PATIENTS AND METHODS

Patient Selection

Eligible patients were age 18 years and older with locally
advanced, unresectable or metastatic, relapsed or refractory
LMSof any anatomic site or originwho previously received at
least one previous systemic cytotoxic therapy (Clinical-
Trials.gov identifier: NCT03761095). Patients were required
to have adequate bone marrow, renal, pulmonary, and liver
functions, and an Eastern Cooperative Oncology Group
performance status score of ≤1. Previous treatment with
DTIC was allowed. Patients with major comorbidities that
might jeopardize patient safety, the study procedures, or
interpretation of the data were excluded.

Ethics

The study was conducted in accordance with the Declaration
of Helsinki, the International Council for Harmonisation
Principles of Good Clinical Practice, and applicable

regulatory requirements. The study was approved by the
respective institutional review boards of each participating
site. All patients provided written informed consent before
any study-related procedures.

Study Design and Treatment

This multicenter, single-arm, open-label, phase Ib study
was conducted at four sites in the United States. Subjects
were treated with unesbulin orally twice per week in com-
bination with DTIC administered intravenously (IV) once
every 21 days. DTIC was administered on day 1 and unesbulin
was administered on days 2, 5, 8, 12, 15, and 19 of each 21-day
treatment cycle in a staggered manner to minimize unes-
bulin inhibition on DTIC metabolism.

This study used the time-to-event continual reassessment
method (TITE-CRM) for dose finding.16 For each subject
enrolled in the dose-escalation portion of the study, dose-
limiting toxicities (DLTs) were assessed over the course of
the first two treatment cycles (6 weeks). DLTs were defined
as adverse events (AEs) that were assessed as being possibly,
probably, or definitely related to study treatment adminis-
tration and not due to the underlying malignancy. Protocol-
definedDLTs included any grade 3 or higher nonhematologic
toxicity (except fatigue, nausea, vomiting, and/or diarrhea,
which must have persisted 5 or more days despite optimal
supportive care to be considered dose limiting), any grade 4
or higher hematologic toxicity that persisted more than
7 days, grade 3 neutropenia with fever, grade 3 thrombo-
cytopenia with clinically significant bleeding, abnormal liver
function testing, any other laboratory abnormality that was
associated with clinical sequelae or did not resolve to grade 1
or lower in fewer than 3 days, and any event leading to a dose
reduction in unesbulin or permanent discontinuation of
study treatment. The use of supportive treatments, including

CONTEXT

Key Objective
What dose of unesbulin in combination with dacarbazine (DTIC) provides the optimal benefit-risk profile in adult patients
with locally recurrent, unresectable or metastatic, relapsed or refractory leiomyosarcoma (LMS)?

Knowledge Generated
A recommended oral dose of unesbulin 300 mg two times per week with intravenous DTIC 1,000 mg/m2 once every 21 days
was identified on the basis of dose-limiting toxicities reported during the first two treatment cycles (6 weeks). At the
recommended dose of 300 mg, the objective response rate and disease control rate were 24.1% and 55.2%, respectively.

Relevance (R.G. Maki)
This phase I trial demonstrates notable activity of the combination of DTIC with the microtubule active agent unesbulin in
LMS patients, who lack therapy that provides durable benefit. Whether the activity of the combination is greater than DTIC
alone is the topic of a phase III trial.*

*Relevance section written by JCO Associate Editor Robert G. Maki, MD, PhD, FACP, FASCO.
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filgrastim, pegfilgrastim, and romiplostim, was permitted in
the study.

Thefirst subject accrued to the studywas assigned unesbulin
200mg orally twice per week plus DTIC 1,000mg/m2 IV once
every 21 days. For subsequent subjects, the assigned dose
was selected on the basis of the TITE-CRM up to amaximum
dose of unesbulin 400 mg twice per week plus DTIC
1,000 mg/m2 IV once every 21 days. Criteria for dose re-
ductions and dose delays because of treatment-associated
toxicities were standardized in the protocol.

An expansion cohort was added for a food effect assessment
and to further evaluate the safety and antitumor activity of
unesbulin at the RP2D. Twelve subjects in the expansion
cohort were analyzed for both safety and efficacy but not for
the determination of the RP2D. Results of the food effect
assessment will be reported separately.

End Points

The primary end points include (1) MTD and RP2D of
unesbulin in combinationwith DTIC as determined using the
TITE-CRM for dose finding, and (2) type, frequency, se-
verity, and timing of AEs and their relation to the study
treatment(s). Secondary efficacy end points per RECIST
version 1.1 include objective response rate (ORR; defined as a
confirmed best overall response of complete response [CR]
or partial response [PR]) and disease control (defined as
attaining a best overall response of CR, PR, or at least
3 months of stable disease [SD]).

Assessments

Safety and tolerability were assessed by monitoring of AEs,
clinical laboratory tests, including complete blood count and
comprehensive metabolic panel, vital signs, physical ex-
amination, and electrocardiograms.

Tumor response was evaluated using RECIST version 1.1.
Subjects were assessed by the same imaging procedure
(magnetic resonance imaging or computed tomography)
throughout the study, performed every 6 weeks until cycle 9
and then every 9 weeks.

Statistical Analysis

The MTD was defined as the dose associated with a target
probability of DLT of 0.25. For each subject, DLTs were
assessed over the course of the first two treatment cycles;
partial toxicity information from patients who received
80% or more of the planned unesbulin doses was included
for dose assignments for newly enrolled subjects and
estimation of the MTD. At the end of the study, the final
MTD for the combination was estimated using the TITE-
CRM on the basis of the proportion of DLT at each dose
level.16

The efficacy population included subjects who received at
least 50% of two cycles of treatment with unesbulin (ie, six
doses), received at least two doses of DTIC, and had a
baseline and at least one postbaseline response assessment
using RECIST version 1.1 criteria; or subjects who died before
cycle 3 day 1 and received at least one dose of unesbulin. Best
overall response per RECIST version 1.1 was evaluated locally
per investigator assessment. ORR was defined as the pro-
portion of subjects who achieved a confirmed best overall
response of CR or PR per investigator assessment, and
disease control rate (DCR) was defined as the proportion of
subjects with best overall response of CR, PR, or at least
3 months of SD. CIs for ORR and DCR were based on the
Clopper-Pearson method.

All subjects who received at least one dose of unesbulin or
DTIC were analyzed for safety. The frequency and count of
subjects experiencing a specific AE were summarized by
grade. Results of PK analyses are reported separately.

RESULTS

Patients and Analysis Populations

Fifty-six subjects with advanced LMS were screened and 41
subjects were enrolled between April 4, 2019 (first subject,
first visit), and October 19, 2022 (last subject, first visit).
Analyses were performed using a data cutoff date of May
8, 2023.

Twenty-nine subjects were initially enrolled and treated in
the dose-finding part of the study; 27 of these initial 29
subjects were considered DLT-evaluable per protocol. The
DLT-evaluable cohort included four subjects treated with
unesbulin 200 mg twice per week, 19 subjects treated with
unesbulin 300 mg twice per week, and four subjects treated
with unesbulin 400 mg, as per the TITE-CRM, administered
in 21-day treatment cycles. All subjects received unesbulin in
combination with DTIC.

The expansion cohort included the subsequent 12 enrolled
subjects who were treated with the RP2D of unesbulin in
combination with DTIC.

Demographics and Baseline Disease Characteristics

Demographic and baseline disease characteristics for the
overall subject population are summarized in Table 1. The
majority of patients wereWhite (n5 29 [70.7%]) followed by
Black or African American (n56 [14.6%]). Themedian age of
the overall study population was 62 years, with a range from
32 to 73 years. The overall study population (n5 41) included
a greater number of female subjects (n 5 34 [82.9%]) than
male subjects (n 5 7 [17.1%]). Within the subpopulation of
subjects with nonuterine LMS (n 5 20), there was also a
greater proportion of female thanmale subjects (13 [65%] v 7
[35%]).
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TABLE 1. Demographic and Baseline Disease Characteristics by Dose Level

Characteristic Unesbulin 200 mg1 DTIC 1,000 mg/m2 (n5 4) Unesbulin 300 mg1 DTIC 1,000 mg/m2 (n5 33)a Unesbulin 400 mg1 DTIC 1,000 mg/m2 (n5 4) All Subjects (N 5 41)

Age, years

Mean (SD) 67.8 (4.50) 58.1 (10.74) 61.8 (7.80) 59.4 (10.36)

Median 67.0 61.0 62.0 62.0

Min-max 64-73 32-73 52-71 32-73

Sex, No. (%)

Male 0 7 (21.2) 0 7 (17.1)

Female 4 (100.0) 26 (78.8) 4 (100.0) 34 (82.9)

Race, No. (%)b

White 2 (50.0) 23 (69.7) 4 (100.0) 29 (70.7)

Black or African American 1 (25.0) 5 (15.2) 0 6 (14.6)

Asian 0 1 (3.0) 0 1 (2.4)

Multiple 0 1 (3.0) 0 1 (2.4)

Other 0 2 (6.1) 0 2 (4.9)

Not reported 1 (25.0) 1 (3.0) 0 2 (4.9)

Weight at baseline, kg

Mean (SD) 72.85 (10.206) 81.49 (20.384) 93.65 (37.723) 81.83 (21.658)

Min-max 62.8-84.6 44.7-122.0 54.8-143.0 44.7-143.0

BMI at baseline, kg/m2c

Mean (SD) 29.48 (3.672) 29.42 (6.976) 33.78 (15.406) 29.85 (7.710)

Min-max 25.8-34.5 17.5-46.0 21.2-55.2 17.5-55.2

ECOGd

0 3 (75.0) 21 (63.6) 0 24 (58.5)

1 1 (25.0) 12 (36.4) 4 (100.0) 17 (41.5)

Type of LMS, No. (%)

Uterine 1 (25.0) 19 (57.6) 1 (25.0) 21 (51.2)

Nonuterine 3 (75.0) 14 (42.4) 3 (75.0) 20 (48.8)

Male 0 7 (50.0) 0 7 (35.0)

Female 3 (100) 7 (50.0) 3 (100) 13 (65.0)

Previous lines of therapy, No. (%)

1 1 (25.0) 3 (9.1) 1 (25.0) 5 (12.2)

2 1 (25.0) 5 (15.2) 0 6 (14.6)

3 0 9 (27.3) 2 (50.0) 11 (26.8)

4 or more 2 (50.0) 16 (48.5) 1 (25.0) 19 (46.3)

Previous anticancer therapy, No. (%)

Anthracycline 4 (100) 31 (93.9) 4 (100) 39 (95.1)

Gemcitabine 3 (75.0) 26 (78.8) 3 (75.0) 32 (78.0)

(continued on following page)
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TABLE 1. Demographic and Baseline Disease Characteristics by Dose Level (continued)

Characteristic Unesbulin 200 mg1 DTIC 1,000 mg/m2 (n5 4) Unesbulin 300 mg1 DTIC 1,000 mg/m2 (n5 33)a Unesbulin 400 mg1 DTIC 1,000 mg/m2 (n5 4) All Subjects (N 5 41)

Taxane 3 (75.0) 25 (75.8) 2 (50.0) 30 (73.2)

Trabectedin 2 (50.0) 12 (36.4) 0 14 (34.1)

DTIC 0 4 (12.1) 0 4 (9.8)

Pazopanib 2 (50.0) 10 (30.3) 0 12 (29.3)

Abbreviations: DTIC, dacarbazine; ECOG, Eastern Cooperative Oncology Group; LMS, leiomyosarcoma; max, maximum; min, minimum; SD, standard deviation.
aIncludes all subjects who were treated with unesbulin 300 mg, including subjects who participated in the dose-finding and expansion parts of the study.
bMore than one choice could be selected, so percentages may total >100%.
cBMI was calculated as the individual’s body mass divided by the square of their height, with the value universally being given in units of kg/m2.
dECOG score: 0 5 fully active, able to carry on all predisease performance without restriction; 1 5 restricted in physically strenuous activity, but ambulatory and able to carry out work of a light or
sedentary nature (eg, light housework, officework); 25 ambulatory and capable of all self-care, but unable to carry out anywork activities; up and aboutmore than 50% of waking hours; 35 capable of
only limited self-care, confined to bed or chair more than 50% of waking hours; 4 5 completely disabled; cannot carry on any self-care; totally confined to bed or chair; 5 5 dead.
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The study population was heavily pretreated (Table 1). All
subjects had received previous systemic therapy for LMS.
The median number of previous lines of systemic therapy
was three, and 19 of 41 subjects (46.3%) had four or greater
previous lines of treatment. The three most reported pre-
vious anticancer therapies included anthracycline (95.1%),
gemcitabine (78.0%), and taxane (73.2%; Table 1). Four
subjects (9.8%) had previous treatment with DTIC.

Time on Study Treatments

Of the 41 subjects enrolled and treated, 37 subjects (90.2%)
had discontinued the study treatment. Disease progression
was the most common reason for discontinuation (29
[70.7%]), followed by AE (2 [4.9%]), withdrawal of consent
(2 [4.9%]), investigator decision (2 [4.9%]), and death (1
[2.4%]). Reason for study treatment discontinuationwas not
reported for one subject.

Twenty-eight subjects (68.3%) completed at least two
treatment cycles, and 21 subjects (51.2%) completed more
than four cycles of treatment.

Safety and Tolerability

The TITE-CRM determined a RP2D of unesbulin 300 mg
twice per week on the basis of DLTs reported during the first
two treatment cycles (6 weeks) of subjects in the DLT-
evaluable cohort (Table 2). Unesbulin 400 mg was associ-
ated with DLTs in three of four subjects (75%) versus one of
four subjects (25%) in the 200 mg group and three of 19
subjects (15.8%) in the 300 mg group. Except for one case
each of sepsis and gastric perforation, all other DLTs were
either grade 3 or 4 thrombocytopenia or neutropenia. All DLT
events resolved within 7 days except in three cases: gastric
perforation, thrombocytopenia, and sepsis.

All 41 treated subjects reported at least one TEAE in this
study, and 35 subjects (85.4%) had at least one grade 3 or
grade 4 TEAE (Table 3). The most commonly reported

(>20%) grade 3/4 TEAEs included neutrophil count de-
creased (51.2%), platelet count decreased (46.3%), WBC
count decreased (31.7%), anemia (24.4%), and lymphocyte
count decreased (22.0%; Table 3). These commonly reported
events, along with fatigue, diarrhea, nausea, vomiting, and
decreased appetite, were often assessed as related to study
treatment (unesbulin and/or DTIC). A similar pattern and
incidence of TEAEs were reported at the RP2D.

There were no reported treatment-related deaths in the
study. Treatment-emergent serious adverse events (SAEs)
were reported for 14 (34.1%) subjects. Most SAEs were
considered unrelated to study treatment except platelet
count decreased and sepsis in two subjects each, and
vomiting, hemoglobin decreased, and gastric perforation in
one subject each.

Efficacy

There were 37 subjects evaluable for efficacy (Fig 1). At the
time of the data cutoff, two subjects had been treated for
more than 1 year, including onewhohad been in the study for
more than 2 years. Eight subjects (21.6%) had achieved a PR,
including seven subjects treated with unesbulin 300 mg and
one subject treated with unesbulin 200 mg.

In the overall efficacy population, the ORR was 21.6% (8/37
subjects), and the DCR (defined as the percentage of subjects
with CR, PR, and SD for ≥3 months) was 54.1% (20/37 sub-
jects). At the RP2D of 300mg (n5 29), the ORR and DCRwere
24.1% and 55.2%, respectively. Previous anticancer treatment
had nomeaningful effect on ORR (anthracycline [22.9%; 95%
CI, 10.4 to 40.1], gemcitabine [25.0%; 95% CI, 10.7 to 44.9],
taxane [23.1%; 95%CI, 9 to 43.6], trabectedin [23.1%; 95%CI,
5.0 to 53.8], and pazopanib [16.7%; 95% CI, 2.1 to 48.4]). The
number of subjects with previous exposure to DTIC was too
limited to provide any meaningful interpretation.

Although no subjects in the study achieved CR,most subjects
in the unesbulin 300 mg treatment group (22 of 29 [75.8%])

TABLE 2. Summary of DLTs by Dose Level—DLT-Evaluable Cohort

Variable

Unesbulin Dose Level

200 mg 300 mg 400 mg

Subjects, No. 4 19 4

Subjects with DLTs, No. (%) 1 (25) 3 (15.8) 3 (75)

DLT event Thrombocytopenia (grade 3) Thrombocytopenia (grade 3) and
neutropenia (grade 4)

Neutropenia (grade 4) and
thrombocytopenia (grade 3)

Neutropenic fever and sepsis (grade 3) Neutropenia (grade 4)

Gastric perforation (grade 3) Thrombocytopenia (grade 4) and
clinically significant bleeding

NOTE. A DLT event was assessed as per DLT definitions in version 5.0 of the protocol. The subject with GI perforation had a history of GI perforation
and was receiving ibuprofen and diclofenac.
Abbreviation: DLT, dose-limiting toxicity.
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TABLE 3. Summary of TEAEs Reported by >10% of All Treated Subjects and Grade 3/4 Treatment-Emergent Laboratory Abnormalities Reported by >5% of All Treated Subjects

Adverse Event Category and Term

Unesbulin 200 mg 1 DTIC 1,000 mg/m2

(n 5 4), No. (%)
Unesbulin 300 mg 1 DTIC 1,000 mg/m2

(n 5 33), No. (%)
Unesbulin 400 mg 1 DTIC 1,000 mg/m2

(n 5 4), No. (%) All Treated Subjects (N 5 41), No. (%)

Grade 3 Grade 4 All Grade 3 Grade 4 All Grade 3 Grade 4 All Grade 3 Grade 4 All

Subjects with any TEAE 2 (50.0) 1 (25.0) 4 (100) 18 (54.5) 10 (30.3) 33 (100) 0 4 (100) 4 (100) 20 (48.8) 15 (36.6) 41 (100)

Blood and lymphatic system disorders

Anemia 1 (25.0) 0 1 (25.0) 7 (21.2) 0 16 (48.5) 2 (50.0) 0 2 (50.0) 10 (24.4) 0 19 (46.3)

GI

Diarrhea 0 0 1 (25.0) 2 (6.1) 0 19 (57.6) 0 0 2 (50.0) 2 (4.9) 0 22 (53.7)

Nausea 0 0 1 (25.0) 1 (3.0) 0 18 (54.5) 0 0 1 (25.0) 1 (2.4) 0 20 (48.8)

Vomiting 0 0 0 1 (3.0) 0 9 (27.3) 0 0 0 1 (2.4) 0 9 (22.0)

Constipation 0 0 0 0 0 6 (18.2) 0 0 1 (25.0) 0 0 7 (17.1)

Abdominal distension 0 0 1 (25.0) 0 0 4 (12.1) 0 0 1 (25.0) 0 0 6 (14.6)

Abdominal pain 0 0 0 0 0 4 (12.1) 0 0 2 (50.0) 0 0 6 (14.6)

General disorders and administration site conditions

Fatigue 0 0 1 (25.0) 4 (12.1) 0 20 (60.6) 0 0 3 (75.0) 4 (9.8) 0 24 (58.5)

Investigations

Platelet count decreased 1 (25.0) 1 (25.0) 3 (75.0) 9 (27.3) 5 (15.2) 19 (57.6) 0 3 (75.0) 4 (100) 10 (24.4) 9 (22.0) 26 (63.4)

Neutrophil count decreased 1 (25.0) 1 (25.0) 2 (50.0) 10 (30.3) 6 (18.2) 19 (57.6) 0 3 (75.0) 4 (100) 11 (26.8) 10 (24.4) 25 (61.0)

Lymphocyte count decreased 1 (25.0) 0 2 (50.0) 8 (24.2) 0 16 (48.5) 0 0 0 9 (22.0) 0 18 (43.9)

WBC count decreased 2 (50.0) 0 2 (50.0) 6 (18.2) 1 (3.0) 12 (36.4) 4 (100) 0 4 (100) 12 (29.3) 1 (2.4) 18 (43.9)

Blood creatinine increased 0 0 1 (25.0) 0 0 5 (15.2) 0 0 0 0 0 6 (14.6)

Cardiac disorders

Sinus tachycardia 0 0 0 0 0 4 (12.1) 0 0 3 (75.0) 0 0 7 (17.1)

Metabolism and nutrition disorders

Decreased appetite 0 0 1 (25.0) 0 0 5 (15.2) 0 0 1 (25.0) 0 0 7 (17.1)

Musculoskeletal and connective tissue disorders

Bone pain 0 0 0 0 0 6 (18.2) 0 0 1 (25.0) 0 0 7 (17.1)

Myalgia 0 0 0 0 0 2 (6.1) 0 0 3 (75.0) 0 0 5 (12.2)

Pain in extremity 0 0 0 1 (3.0) 0 4 (12.1) 0 0 1 (25.0) 1 (2.4) 0 5 (12.2)

Nervous system disorders

Headache 0 0 0 0 0 5 (15.2) 0 0 1 (25.0) 0 0 6 (14.6)

Respiratory, thoracic, and mediastinal disorders

Dyspnea 0 0 0 0 0 5 (15.2) 0 0 0 0 0 5 (12.2)

Vascular disorders

Hypertension 0 0 0 0 0 3 (9.1) 0 0 2 (50.0) 0 0 5 (12.2)

NOTE. The number of subjects for each column, and the denominator for all percentages, is the number of subjects in the safety population by group. TEAE is defined as an AE with an onset date or
worsening date on or after the date onwhich unesbulin or DTICwas first administered andwithin 30 days after the last dose. If a subject experiencedmultiple AEs under the sameSOC, the subject was
counted only once for the SOC with the greatest severity. Similarly, if a subject experienced multiple AEs under the same PT and SOC, the subject was counted only once for the PT with the greatest
severity. The AE toxicity was graded on the basis of NCI CTCAE version 5.0. If a subject experienced the same AE multiple times, the maximum grade that the subject experienced the event was
summarized. A DLT was defined as one of the AEs (listed in the protocol) assessed as being possible or probably related to study treatment administration that was not because of the underlying
malignancy and had no clear evidence of an alternative etiology in the opinion of the investigator.
Abbreviations: AE, adverse event; DLT, dose-limiting toxicity; DTIC, dacarbazine; NCI CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; PT, preferred term; SOC,
System Organ Class; TEAE, treatment-emergent adverse event.
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and all four subjects (100%) in the unesbulin 400 mg
treatment group achieved a BOR of SD or PR compared with
two of four subjects (50%) in the 200 mg group.

Antitumor activity was observed in subjects with uterine and
nonuterine LMS. Of the 19 subjects who had a decrease in
tumor lesion diameters from baseline, 10 had nonuterine
LMS (Fig 1). TheORRwas higher among subjectswith uterine
LMS than nonuterine LMS in the efficacy population (27.8%
[5/18] v 15.8% [3/19]). However, the DCR was higher among
subjects with nonuterine LMS than uterine LMS (57.9% [11/
19] v 50% [9/18]).

A best overall tumor reduction of 43.5%, including resolution
of several sites of metastatic disease in the lung, was ob-
served in one subject with high-grade uterine LMS who was
treated with 12 cycles of unesbulin 300 mg and DTIC
1,000 mg/m2 (Fig 2). The subject completed 12 cycles of
treatment with a clinically significant response and reso-
lution of several sites of metastatic disease in the lung. After
an interdisciplinary discussion, the subject was removed
from the study to undergo surgery, rendering her radio-
graphically disease-free. She remained off all other systemic
therapies for more than 2 years after stopping unesbulin/

DTIC, and when a relapse occurred, she received a different
experimental therapy.

DISCUSSION

This phase I study using TITE-CRM determined a RP2D of
unesbulin 300 mg twice per week administered in combi-
nation with DTIC 1,000 mg/m2 once every 21 days. At the
400mg dose, three of four subjects (75%) experienced DLTs
versus one of four subjects (25%) in the 200 mg group and
three of 19 subjects (15.8%) in the 300 mg group. Higher
rates of AEs, including grade 4 thrombocytopenia and
neutropenia, were observed in the 400 mg dose group
compared with the 300 mg dose.

This open-label clinical study supports a favorable benefit-
risk profile for unesbulin for the treatment of advanced LMS
after failure of previous cytotoxic chemotherapy. Unesbulin
in combination with DTIC was well tolerated. There were no
unexpected safety findings. Although peripheral neurotox-
icity is a well-known toxicity associated with chemothera-
peutic agents, including tubulin inhibitors, only one case of
grade 1 and 2 cases of grade 2 peripheral neuropathy were
reported in this study.

Baseline Best Response (-43.5%)

Baseline Best Response (-43.5%)

FIG 2. Tumor CT scan at baseline and after 12 cycles of unesbulin in combination with dacarbazine. CT
scan of tumor lesions (left lower lobe [top] and right lower lobe [bottom]) from a 61-year-old woman
diagnosed with an unresectable 13.5-cm high-grade uterine leiomyosarcoma at baseline (left) and at
best response (–43.5%) after approximately 24 weeks of treatment (right). CT, computed tomography.
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Consistent with a heavily pretreated population with ad-
vanced disease, grade 3 to 4 toxicities were primarily ob-
served in laboratory-based measures of myelotoxicity.
Hematologic toxicities were mitigated and well managed
through adjustments in DTIC and supportive care, as needed.
Other commonly reported treatment-related AEs included
fatigue, nausea, diarrhea, vomiting, and decreased appetite.
The nature of the toxicities observed in this study is generally
consistent with what has been previously reported for DTIC
monotherapy in this patient population with advanced
disease.13,17

Although the majority of subjects in the study had received
three or more previous lines of systemic therapy, antitumor
activity was seen at all unesbulin dose levels and in subjects
with uterine and nonuterine LMS. In the overall efficacy
population, the ORR was 21.6% and the DCR was 54.1%. At
the 300 mg dose level, the ORR and DCR were 24.1% and
55.2%, respectively. The ORR and DCR were 27.8% and 50%,
respectively, in subjects with uterine LMS and 15.8% and
57.9%, respectively, in subjects with nonuterine LMS. In
comparison, other treatments (trabectedin, pazopanib, and
DTIC) for unresectable or metastatic, relapsed or refractory
LMS have demonstrated an ORR range of between 7% and
11%.12,13,18

Unesbulin demonstrates favorable pharmacologic properties
and an attractive PK profile, including a half-life suitable for
twice per week dosing and an effective biodistribution.15,19 In
a phase I, dose-escalation study in subjects with advanced
solid tumors, unesbulin was rapidly absorbed, reaching Tmax

at 2-4 hours after dosing with no accumulation after mul-
tiple administrations up to 7.0 mg/kg.19 Another important
pharmacologic feature of unesbulin is the lack of
P-glycoprotein (P-gp) substrate activity.15 P-gp has been
implicated in chemoresistance.20-22 Therefore, the antitumor
activity of unesbulin is not expected to diminish with long-
term use.

In conclusion, the results of this interim analysis indicate a
favorable benefit-risk profile for unesbulin 300mg twice per
week in combination with DTIC once every 21 days in a
heavily pretreated population of patients with advanced
LMS. On the basis of the positive findings from this study, an
international, multicenter, randomized, double-blind,
placebo-controlled phase II/III study (SUNRISE-LMS,
ClinicalTrials.gov identifier: NCT05269355) is ongoing to
compare the safety and efficacy of unesbulin plus DTIC
versus placebo plus DTIC in 345 adult subjects with unre-
sectable or metastatic, relapsed or refractory LMS who have
received at least one previous line of systemic therapy.
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