Gynecologic Oncology 143 (2016) 27-34

Contents lists available at ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

Final results of a phase 3 study of trebananib plus weekly paclitaxel in ) ot
recurrent ovarian cancer (TRINOVA-1): Long-term survival, impact of
ascites, and progression-free survival-27»eoiox

Bradley J. Monk **, Andrés Poveda ®, Ignace Vergote €, Francesco Raspagliesi ¢, Keiichi Fujiwara ¢, Duk-Soo Bae {,
Ana Oaknin &, Isabelle Ray-Coquard ", Diane M. Provencher !, Beth Y. Karlan’, Catherine Lhommé ¥,

Gary Richardson |, Dolores Gallardo Rincén ™, Robert L. Coleman ", Christian Marth °, Arija Brize P, Michel Fabbro 9,
Andrés Redondo ", Aristotelis Bamias °, Haijun Ma *, Florian D. Vogl *, Bruce A. Bach ¥, Amit M. Oza "

2 Department of Obstetrics and Gynecology, University of Arizona Cancer Center at Dignity Health St. Joseph's Hospital and Medical Center, Phoenix, AZ, USA
b Area Clinica de Oncologia Ginecolgica, Fundacion Instituto Valenciano de Oncologia, Valencia, Spain

€ Department of Obstetrics and Gynecology, University Hospital Leuven, Leuven Cancer Institute, KU Leuven, European Union, Belgium
4 Gynecologic Oncology Unit, Fondazione IRCCS, Istituto Nazionale per la Cura e lo Studio dei Tumori, Milano, Italy

€ Department of Gynecologic Oncology, Saitama Medical University International Medical Center, Hidaka-Shi, Japan

T Department of Obstetrics and Gynecology, Samsung Medical Center, Seoul, South Korea

& Vall d'Hebron University Hospital, Vall d'Hebron Institute of Oncology, Barcelona, Spain

" Université Lyon-I, Centre Léon Bérard, Lyon, France

I Division of Gynecologic Oncology, Centre Hospitalier de I'Université de Montréal, Montreal, QC, Canada

I Women's Cancer Program at the Samuel Oschin Comprehensive Cancer Center, Cedars-Sinai Medical Center, Los Angeles, CA, USA

¥ Department of Medicine, Institut Gustave Roussy, Villejuif, France

! Academic Haematology and Oncology, Cabrini Hospital, Malvern, VIC, Australia

™ Subdireccion de Medicina Interna, Instituto Nacional de Cancerologia, Mexico City, Mexico

" Department of Gynecologic Oncology and Reproductive Medicine, University of Texas MD Anderson Cancer Center, Houston, TX, USA
© Universitdtsklinik fiir Gyndkologie und Geburtshilfe, Medizinische Universitdt Innsbruck, Innsbruck, Austria

P Latvian Oncology Center, Riga Eastern Clinical University Hospital, Riga, Latvia

9 Regional Cancer Institute Montpellier, Montpellier, France

" Hospital Universitario La Paz Idi-Paz, Madrid, Spain

* Alexandra Hospital, Department of Clinical Therapeutics, National & Kapodistrian University of Athens, Athens, Greece

t Global Biostatistical Science, Amgen Inc., Thousand Oaks, CA, USA

Y Global Development Oncology, Amgen Inc., Thousand Oaks, CA, USA

v Department of Medicine, Princess Margaret Hospital, University of Toronto, ON, Canada

HIGHLIGHTS

« Trebananib did not improve overall survival in the intent-to-treat population.
« Trebananib improved overall survival in patients with baseline ascites.
« Trebananib prolonged time to second disease progression.
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Patients and methods. Women with recurrent disease (platinum-free interval < 12 months) were randomized
to receive intravenous paclitaxel 80 mg/m? (3 weeks on/1 week off) plus intravenous trebananib 15 mg/kg or
placebo, weekly. OS in the intent-to-treat population was a key secondary endpoint. Exploratory analysis of
PFS-2 was conducted according to guidance by the European Medicines Agency.

Results. Median OS was not significantly improved with trebananib compared with placebo (19.3 versus
18.3 months; HR, 0.95; 95% CI, 0.81-1.11; P = 0.52) in the intent-to-treat population (n = 919). In subgroup
analysis, trebananib improved median OS compared with placebo (14.5 versus 12.3 months; HR, 0.72; 95% CI,
0.55-0.93; P=0.011) in patients with ascites at baseline (n = 295). In the intent-to-treat population, trebananib
significantly improved median PFS-2 compared with placebo (12.5 versus 10.9 months; HR, 0.85; 95% CI,
0.74-0.98; P = 0.024). The incidence and type of adverse events in this updated analysis was consistent with
that described in the primary analysis; no new safety signals were detected.

Conclusions. OS was not significantly longer in the intent-to-treat population, although there was an improve-
ment in OS in patients with ascites receiving trebananib. PFS-2 confirmed that the PFS benefit associated with
trebananib was maintained through the second disease progression independent of the choice of subsequent

therapy.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

First-line treatment with a platinum/taxane combination therapy is
effective in the treatment of ovarian cancer, but recurrence/relapse is
frequent and outcomes are poor, particularly for those patients with a
platinum-free interval < 12 months [1]. In addition to poor overall sur-
vival (0S), ovarian cancer is often associated with debilitating symp-
toms. More than one third of patients diagnosed with the disease
have malignant ascites, which can result in abdominal pain, dyspnea,
nausea, vomiting, and anorexia [2,3]. Presence of ascites plays a major
role in progression of ovarian cancer and is associated with poor prog-
nosis [2,3].

The tumor microenvironment and, specifically, tumor angiogenesis,
is involved in ovarian cancer development, progression, and metastasis
[4]. Angiogenesis is controlled by growth factors, including the vascular
endothelial growth factor (VEGF) pathway and angiopoietin-Tie2 re-
ceptor axis. The angiopoietin axis is distinct from the VEGF pathway;
angiopoietin 1 (Ang1) and angiopoietin 2 (Ang2) regulate angiogenesis
and vascular remodeling by interacting with the endothelial receptor
tyrosine kinase, Tie2 [5]. Evidence suggests that the Ang2 pathway
plays a role in the pathophysiology of ovarian cancer [6-8] and upregu-
lation of Ang2 is correlated with poor prognosis in women with recur-
rent ovarian cancer [9]. Several antiangiogenic agents that target the
VEGF pathway have been shown to improve progression-free survival
(PFS) in patients with ovarian cancer; however, a statistically significant
improvement in OS has not been demonstrated [10-18].

Trebananib (AMG 386) is a peptide-Fc fusion protein that binds
Ang1 and Ang2, thus preventing their ligand-receptor interaction with
Tie2 [19]. In a randomized, placebo-controlled, double-blind, phase 3
study (TRINOVA-1), women with recurrent ovarian cancer receiving
paclitaxel plus trebananib 15 mg/kg once weekly (QW) had significant-
ly prolonged PFS (primary endpoint) compared with patients who re-
ceived paclitaxel plus placebo (7.2 versus 5.4 months; hazard ratio
[HR], 0.66; 95% CI, 0.57-0.77; P < 0.0001) [20] without impairment of
quality of life [21]. We report the mature analysis of OS in this study. Ad-
ditionally, we provide results from a subgroup analysis that evaluated
outcomes in patients with/without ascites and an exploratory analysis
of time to second disease progression (PFS-2).

2. Methods
2.1. Patients

Eligibility criteria for TRINOVA-1 have been reported previously [20].
Briefly, women (> 18 years) were eligible if they had measurable disease
per Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1
[22]; as a result, patients with only ascites or pleural effusion at baseline

were excluded from the study. Women were eligible if they had <3 prior
lines of anticancer therapy, Gynecologic Oncology Group (GOG) perfor-
mance status <1, and platinum-free interval < 12 months. Women with
primary platinum-refractory disease (disease progression during the
first 6 cycles or within 6 months after the beginning of primary
platinum-based treatment) were excluded. The protocol was approved
by each center's independent ethics committee. Patients provided writ-
ten informed consent.

2.2. Study design and treatment

This randomized, double-blind, phase 3 study was conducted at
179 centers globally. Patients were randomly assigned in a 1:1 ratio
to receive intravenous paclitaxel 80 mg/m? once weekly (3 weeks
on/1 week off) plus either intravenous trebananib 15 mg/kg or intrave-
nous placebo once weekly. Randomization was stratified based on
platinum-free interval (<6 months versus >6 to 12 months), pres-
ence/absence of measurable disease per RECIST, and geographic region
(North America, Western Europe/Australia, rest of world). Study treat-
ment continued until disease progression, unacceptable toxicity, with-
drawal of consent, or death. Dose modifications for paclitaxel were
based on attributed toxic effects and allowed for a reduction in dose
of 15 mg/m? per level. Dose reductions for trebananib and placebo
were not permitted.

2.3. Assessments

Disease was assessed with computed tomography/magnetic reso-
nance imaging of at least the chest, abdomen, and pelvis before cycle
1 and every 8 4 1 weeks for up to 2 years from time of randomization
and then every 6 4+ 1 months thereafter until disease progression.
Imaging was evaluated by the investigator per RECIST version 1.1. The
presence or absence of ascites at baseline (i.e., within 28 days before
randomization) was determined by the investigator at study randomi-
zation and recorded using the electronic case report form. Adverse
events (AEs) occurring from start of treatment until the safety follow-
up visit (30-37 days after last dose) were recorded and graded using
the Common Terminology Criteria for Adverse Events, version 3.0 [23].
Health-related quality of life (HRQoL) was evaluated using Functional
Assessment of Cancer Therapy-Ovary (FACT-0) and EQ-5D instruments
[24,25].

2.4. Statistical analyses
As previously described [20], the planned population size of 900 pa-

tients (followed up until at least 510 patients had disease progression or
died) was estimated to provide 90% statistical power to detect a 33%
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