UC Irvine
UC Irvine Previously Published Works

Title

Impact of veliparib, paclitaxel dosing regimen, and germline BRCA status on the primary
treatment of serous ovarian cancer - an ancillary data analysis of the VELIA trial

Permalink
https://escholarship.org/uc/item/3kh4b5pd
Journal

Gynecologic Oncology, 164(2)

ISSN
0090-8258

Authors

Aghajanian, Carol
Swisher, Elizabeth M
Okamoto, Aikou

Publication Date
2022-02-01

DOI
10.1016/j.ygyno0.2021.12.012

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/3kh4b5pc
https://escholarship.org/uc/item/3kh4b5pc#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTH 4
of P
e

o

/ HHS Public Access

Author manuscript

Oy Gynecol Oncol. Author manuscript; available in PMC 2022 August 24.

Published in final edited form as:
Gynecol Oncol. 2022 February ; 164(2): 278-287. doi:10.1016/j.ygyno0.2021.12.012.

Impact of veliparib, paclitaxel dosing regimen, and germline
BRCA status on the primary treatment of serous ovarian cancer
— an ancillary data analysis of the VELIA trial

Carol Aghajanian®”, Elizabeth M. Swisher?, Aikou Okamoto€, Karina Dahl Steffensend,
Michael A. Bookman®, Gini F. Flemingf, Michael Friedlander9, Kathleen N. Moore",

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

"Corresponding author at: Memorial Sloan Kettering Cancer Center, 300 East 66th Street, New York, NY 10065, USA.,
aghajanc@MSKCC.ORG (C. Aghajanian).

Declaration of competing interest

None.

Disclosures

Carol Aghajanian: Consulting/advisory role: Eisai/Merck, Mersana Therapeutics, Roche/Genentech, AbbVie, AstraZeneca/Merck and
Repare Therapeutics; Research funding to institution: Clovis, Genentech, and AstraZeneca; Advisory board Blueprint Medicine;
Board of Directors (unpaid): GOG Foundation and NRG Oncology.

Elizabeth M. Swisher: Consulting/advisory role: Ideaya Biosciences. Robert L. Coleman: Consulting/advisory role: Clovis

Oncology, Genentech/Roche, Esperance, NCCN, AstraZeneca/Medlmmune, Genmab, GamaMabs Pharma, Tesaro, OncoMed, Sotio,
Oncolytics, AbbVie/Stemcentrx. Travel/accommodations/expenses: Merck, AstraZeneca/Medimmune, Array Biopharma, Clovis,
Roche/Genentech, Research to Practice, GOG, Sotio, Vaniam Group. Research funding: AstraZeneca/MedImmune, Esperance,
OncoMed, Array, Clovis, Johnson & Johnson, Merck, Roche/Genentech, and Abbott/AbbVie (principal investigator on VELIA study).
Aikou Okamoto: Consulting/advisory role: AstraZeneca, Chugai, AbbVie, and Takeda. Honoraria: AstraZeneca, MSD, Chugai, and
Takeda. Grant/research funding: Kaken, Mochida, Kissei, and Pfizer.

Michael A. Bookman: Member, international protocol steering committee: AbbVie GOG3005. Consultant/advisory role: AstraZeneca,
Genentech-Roche, Immunogen, Merck, and Pfizer.

Gini F. Fleming: Research funding to institution: Corcept Therapeutics, AbbVie, Genentech/Roche, Tesaro, Sermonix, Syndax,
Forty-Seven, lovance, Syros, Astex, Merck, Compugen, Celldex, Astellas, CytomX, and Plexxicon. Research funding and advisory
board fees: GSK. Speaker fees: Vaniam Group, PER. Author fees: Wolters Kluwer.

Michael Friedlander: Consulting/advisory role: AstraZeneca, GSK, MSD, Lilly, Takeda, and Novartis. Research funding to institution:
AstraZeneca, Novartis, and Beigene; Travel expenses: AstraZeneca; Data Safety Monitoring or Advisory Board: AGIGTG IDSMB;
Payment or honoraria for lectures, presentations, speakers bureaus, manuscript writing or educational events: AstraZeneca, GSK, ACT
Genomics; Steering committee member: AbbVie (VELIA trial).

Karina Dahl Steffensen: Consulting/advisory role: AbbVie.

Kathleen N. Moore: Consultant/advisory role: AbbVie, AstraZeneca, Aravive, Alkemeres, Blueprint, Eisai, Elevar, GSK/Tesaro,
Genentech/Roche, Immunogen, Merck, Mersana, Myriad, SeaGen, OncXerna, Tarveda, VBL Therapeutics, Vavotar. Research funding
to institution: PTC Therapeutics, GSK/Tesaro, Merck, Genentech/Roche; Payment or honoraria for lectures, presentations, speakers
bureaus, manuscript writing or educational events: PRIME, OncLive (Physician Education Resource, Research to Practice); Data
Safety Monitoring Board or Advisory Board: Incyte; Associate Director GOG Partners, GOG Board of Directors, NRG Ovarian
Committee Chair.

Krishnansu S. Tewari: Advisor/consultant: Genentech, Clovis, Tesaro; Speaker’s Bureau: Roche, Merck, Clovis, Tesaro, AstraZeneca,
Eisai; Contracted Research to Institution: AbbVie.

David M. O’Malley: Personal fees from consulting and/or advisory boards: AstraZeneca, Tesaro/GSK, Immunogen, Ambry, Janssen/J
& J, AbbVie, Regeneron, Amgen, Novocure, Genentech/Roche, GOG Foundation, lovance Biotherapeutics, Inc., Myriad Genetics,
Eisai, Agenus, Tarveda, Merck, SeaGen, Novartis, Mersana, Clovis, Rubis, Elevar, Takeda, Toray, INXMED, SDP Oncology (BBI),
Arquer Diagnostics, Roche Diagnostics MSA, Sorrento. Research funding to institution: AstraZeneca, Tesaro/GSK, Immunogen,
Janssen/J & J, AbbVie, Regeneron, Amgen, Novocure, Genentech/Roche, VentiRx, Array Biopharma, EMD Serono, Ergomed,
Ajinomoto Inc., Ludwig Cancer Research, Stemcentrx, Inc., CERULEAN PHARMA, GOG Foundation, NCI, Bristol-Myers Squibb
Co, Serono Inc., TRACON Pharmaceuticals, Yale University, New Mexico Cancer Care Alliance, INC Research, Inc., inVentiv Health
Clinical, lovance Biotherapeutics, Inc., PRA Intl, Eisai, Agenus, Merck, GenMab, SeaGen, Mersana, Clovis, SDP Oncology (BBI).
John K. Chan: Consultant or speaker bureau: AbbVie, Acerta, Aravive, AstraZeneca, Clovis, Eisai, GSK, Merck, Myriad, Roche, and
Seagen. Payment or honoraria for lectures, presentations, speakers bureaus, manuscript writing or educational events: AstraZeneca,
Clovis, Eisai, GSK, Merck, and Roche.

Minh H. Dinh, Christine Ratajczak, Hideyuki Hashiba, Meijing Wu: Employees of AbbVie, may own stocks or shares.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.ygyno.2021.12.012.


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.ygyno.2021.12.012

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Aghajanian et al.

Krishnansu S. Tewari, David M. O’Malley, John K. Chank, Christine Ratajczak!, Hideyuki
Hashiba™, Meijing Wu!, Minh H. Dinh!, Robert L. Coleman”

aMemorial Sloan Kettering Cancer Center, New York, NY, USA

bDepartment of Obstetrics and Gynecology, University of Washington, Seattle, WA, USA

¢Department of Obstetrics and Gynecology, The Jikei University School of Medicine, Tokyo, Japan

dDepartment of Oncology, Lillebaelt University Hospital of Southern Denmark, Vejle, Denmark
eKaiser Permanente Northern California, San Francisco, CA, USA
The University of Chicago Medicine, Chicago, IL, USA

9Prince of Wales Clinical School UNSW, Prince of Wales Hospital and ANZGOG, Sydney,
Australia

hStephenson Cancer Center at the University of Oklanoma Health Sciences Center, Oklahoma
City, OK, USA

iUniversity of California, Irvine Medical Center, Orange, CA, USA
IThe Ohio State University Comprehensive Cancer Center — James, Columbus, OH, USA

kPalo Alto Medical Foundation, California Pacific Medical Center, Sutter Health, San Francisco,
CA, USA

IAbbVie Inc., North Chicago, IL, USA
MAbbVie GK, Tokyo, Japan
nUS Oncology Research, The Woodlands, TX, USA

Abstract

Objective.—In the Phase 3 VELIA trial (NCT02470585), veliparib added to carboplatin plus
paclitaxel concomitantly and as maintenance for women with newly-diagnosed advanced ovarian
cancer significantly improved progression-free survival (PFS) versus chemotherapy alone. Here
we present exploratory analyses by paclitaxel dosing schedule and germline BRCA (QBRCA)
status.

Methods.—Women with untreated ovarian carcinoma were randomized (1:1:1) to: veliparib
during chemotherapy and maintenance (veliparib-throughout), veliparib during chemotherapy
followed by placebo maintenance (veliparib-combination only), or placebo during chemotherapy
and maintenance (control). Chemotherapy included carboplatin plus dose-dense (DD; weekly)

or every-3-week (Q3W) paclitaxel (a stratification factor at randomization), selected at the
investigator’s discretion pre-randomization. PFS was assessed by paclitaxel dosing schedule using
a Cox proportional hazard model adjusted by treatment arm and stratification factors; safety was
analyzed based on paclitaxel dosing schedule and g BRCA status.

Results.—1132 patients were analyzed by paclitaxel schedule. Pooled treatment arms
demonstrated longer median PFS with DD (7= 586) versus Q3W (7= 546) paclitaxel (ITT: 20.5
vs 15.7 months, hazard ratio [HR] 0.77; homologous recombination proficient cancer: 15.1 vs 11.8
months, HR 0.64; BRCAwt: 18.0 vs 12.9 months, HR 0.70). Comparison between arms favored
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veliparib-throughout versus control in both DD (PFS, 24.2 vs 18.3 months, hazard ratio 0.67)

and Q3W (19.3 vs 14.6, hazard ratio 0.69) subgroups. DD paclitaxel was associated with higher
incidence of Grade 3/4 neutropenia, fatigue, and anemia versus Q3W. There were no differences in
toxicity between gBRCAm (n=211) and gBRCAwt (n = 902) subgroups.

Conclusions.—DD paclitaxel was tolerable and associated with longer PFS in the HR proficient
and gBRCAwt groups, versus Q3W. gBRCA status did not impact safety.

Keywords

Veliparib; Ovarian cancer; PARP inhibitor; Dose-dense paclitaxel; g BRCA; Homologous
recombination deficiency

1. Introduction

Ovarian cancer is the leading cause of gynecological cancer—related death worldwide,

and the majority of patients diagnosed with ovarian cancer present with advanced disease
[1,2]. Despite treatment advances, including the optimization of surgery and chemotherapy
protocols, as well as incorporation of targeted therapy, there remains unmet need in terms of
improving clinical outcomes [1,3].

Chemotherapy with carboplatin and paclitaxel, with or without the use of the vascular
endothelial growth factor (VEGF)-inhibitor bevacizumab, is the current standard of

care for the first-line (1L) treatment of ovarian cancer [4—6]. In the front-line setting,

the JGOG 3016 trial (NCT00226915; without bevacizumab) found that a dose-dense
(DD) schedule of paclitaxel improved both progression-free survival (PFS) and overall
survival (OS) compared with an every-3-week (Q3W) schedule [7]. In contrast, the
GOG-0262 (NCT01167712, bevacizumab permitted) and ICON8 (NCT01654146; without
bevacizumab) trials found no difference in PFS or OS between DD and Q3W paclitaxel
regimens among the overall population with untreated ovarian cancer [8,9]. However,

in an exploratory analysis of patients who did not receive bevacizumab in GOG-0262,
PFS was improved with DD compared with Q3W paclitaxel [8]. These data suggest that
DD paclitaxel may be the preferable dosing schedule for patients who do not receive
concomitant bevacizumab. With these variations in clinical outcomes from prospective
randomized trials, both regimens are used in the treatment of ovarian cancer. However, it
is unclear which regimen should be applied to which patient population.

In recent years, poly(ADP-ribose) polymerase (PARP) inhibitors have also been added to
the treatment guidelines for 1L ovarian carcinoma (OC) as maintenance therapy for those
who respond to platinum-based chemotherapy [10,11]. Efficacy and safety of 1L PARP
inhibitors in this setting has now been demonstrated in those with pathogenic germline
BRCA (9 BRCA,) variants, homologous recombination deficiency (HRD), and biomarker
unrestricted OC [12,13]. The presence of HRD increases responsiveness to PARP inhibitors
and platinating agents in OC [12], but it has been hypothesized that hemizygous g BRCA
mutations may also make patients more susceptible to treatment-related toxicities [14-16].
There are conflicting data on whether BRCA mutation (BRCAm) carriers with breast or
ovarian cancer experience more hematologic toxicity from chemotherapy; however, none
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of the evidence stems from large randomized controlled trials [14—-19]. One phase 1 study
in patients with solid tumors, including breast cancer, suggested BRCA mutation carriers
experience differential toxicity from PARP inhibitors; however, no reliable conclusions can
be drawn from this study due to its small patient population [20].

Veliparib is a PARP inhibitor that has demonstrated activity and tolerability both as a single
agent and in combination with carboplatin and paclitaxel [21-24]. The phase 3 VELIA
trial assessed the efficacy and safety of veliparib when added upfront with carboplatin and
paclitaxel, and then, in the absence of progression, continued as maintenance monotherapy,
in patients with newly diagnosed high-grade serous epithelial ovarian, fallopian tube, or
primary peritoneal carcinoma (HGSOC) [25]. In contrast to prior studies of PARP inhibitors
[12,13,26], VELIA enrolled patients at diagnosis and did not select for patients with

prior response to platinum-based chemotherapy or BRCA mutations [25]. In that study,
PFS was significantly improved in patients treated with veliparib plus carboplatin and
paclitaxel followed by veliparib maintenance (veliparib-throughout arm) compared with
the carboplatin and paclitaxel control arm. This result was demonstrated in the BRCAm
(germline or somatic), HRD (including BRCAm cohort), and intention-to-treat (ITT)
populations [25].

In the VELIA trial, investigators chose (prior to patient randomization) between intravenous
(1V) paclitaxel at 175 mg/m? Q3W or 80 mg/m? DD weekly as part of the carboplatin

and paclitaxel chemotherapy (plus veliparib or placebo, without bevacizumab), allowing for
the analysis of efficacy and safety by paclitaxel schedule. Paclitaxel regimen, DD or Q3W,
was included as a stratification factor at randomization. Inclusion of patients regardless of
gBRCA mutation status allowed for additional safety analyses to be performed to determine
the contribution of increased PARP-inhibitor sensitivity associated with gBRCA mutations
and observed toxicities in the VELIA trial. These exploratory analyses are presented here.

2. Methods

2.1. Trial design

Full details of the trial design, inclusion and exclusion criteria, treatment, and endpoints
have been published previously [25]. In summary, women aged =18 years with previously
untreated HGSOC were randomized 1:1:1 to receive either carboplatin and paclitaxel

plus placebo, followed by placebo maintenance (control arm); carboplatin and paclitaxel
plus veliparib, followed by placebo maintenance (veliparib-combination—only arm); or
carboplatin and paclitaxel plus veliparib, followed by veliparib maintenance (veliparib-
throughout arm). Combination therapy was administered in six 21-day cycles. In the absence
of disease progression, patients then received up to 30 cycles of maintenance therapy, either
veliparib or placebo, according to assigned trial arm. Dose of veliparib/placebo was 150

mg twice daily (BID), continuously administered during combination therapy, and 300 mg
BID, increasing to 400 mg BID if tolerated, during the maintenance period. Carboplatin
was dosed at area under curve 6. Patients received 1 of 2 dosing schedules of IV paclitaxel;
either 175 mg/m? delivered Q3W, or 80 mg/m? delivered weekly in a DD schedule, at the
discretion of the Investigator. Stratification factors for randomization included geographic
region (Japan vs Rest of World), disease stage (International Federation of Gynecology and

Gynecol Oncol. Author manuscript; available in PMC 2022 August 24.
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Obstetrics [FIGO] Stage 111 or 1V disease), timing of debulking surgery received (primary
or interval), residual disease status after primary surgery, paclitaxel dosing regimen, and
gBRCA status.

2.2. PFS assessment

The data cutoff for this analysis was May 3, 2019. Investigator-assessed PFS was determined
according to Response Evaluation Criteria in Solid Tumors (RECIST v1.1) and radiologic
tumor assessments were performed at baseline; every 9 weeks during the combination phase;
then every 12 weeks for 2 years, then every 6 months for 3 years, and then annually, until the
occurrence of imaging-based progression.

2.3. Biomarker assessments

2.4. Safety

BRCAmM status was evaluated using the BRACAnalysis CDx® or myChoice® CDx assay
(Myriad Genetic Laboratories, Inc., Salt Lake City, UT) for blood (germline) and tissue
(somatic and germline) mutations, respectively. BRCAm is defined as mutated BRCA1

or BRCA?2 detected in either blood or neoplastic tissue. HRD status was assessed using

the Myriad myChoice CDx assay, which combines BRCA tumor mutation sequencing and
assessment of 3 measures of genomic instability, which are combined into a genomic
instability score (GIS). HRD was defined as GIS >33 or the presence of deleterious germline
or somatic BRCA mutation. Homologous recombination proficient (HRP) was defined as
GIS <33 and the absence of a detectable BRCAm, consistent with previous analyses.

Treatment emergent adverse events (TEAES) were assessed according to Common
Terminology Criteria for Adverse Events (CTCAE version 4.03) and laboratory evaluations
were monitored throughout the trial. Data were analyzed separately for combination phase,
maintenance phase, and whole trial period, and were also analyzed according to paclitaxel
dosing schedule. A separate safety analysis was conducted according to g BRCA status
(gBRCAm vs g BRCA wildtype [wt]).

2.5. Statistical analysis

Efficacy analyses included all randomized patients with a confirmed investigator choice

of paclitaxel schedule available. PFS was estimated using the Kaplan—Meier method. Cox
proportional hazard models were used to compare PFS between DD and Q3W paclitaxel
dosing groups, with covariates adjusted. Hazard ratios and 95% confidence intervals (CIs)
were provided. Covariates included treatment arm (control vs veliparib-combination only vs
veliparib-throughout), residual disease (no residual disease after primary surgery vs interval
surgery or any residual disease after primary surgery), stage of disease (Stage Il vs Stage
IV), and BRCA status (germline or somatic; BRCAmM vs BRCAwt or unknown/missing).
BRCA status was not included as a covariate when conducting analyses in subgroups
defined by that status, as all patients in a given group were either BRCAwt or BRCAm.
Analyses were conducted in the whole population and in subgroups according to region of
enrollment (Japan vs non-Japan), BRCA status (BRCAwt and BRCAm) and HRD status
(HRD including BRCAm, HRD excluding BRCAm and HRP). Safety data are presented

Gynecol Oncol. Author manuscript; available in PMC 2022 August 24.
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descriptively. Safety analyses included all patients who received at least 1 dose of veliparib/
placebo and had either a documented investigator choice of paclitaxel dosing schedule prior
to randomization, or for whom g BRCA mutation status was available for the purposes of the
subanalyses presented (g BRCAm vs g BRCAM).

2.6. Clinical trial conduct

The trial protocol was approved by all relevant institutional review boards prior to

trial initiation, and the trial was conducted according to the International Conference
on Harmonisation Good Clinical Practice guidelines, regulations governing clinical trial
conduct, and the Declaration of Helsinki. All participants provided written informed
consent.

3. Results

3.1. DD versus Q3W paclitaxel

3.1.1. Patients—A total of 1140 patients were enrolled in VELIA across the 3 treatment
arms with confirmation of investigator’s choice of paclitaxel scheduling in 1132 patients,

of whom 586 (51.8%) received DD paclitaxel and 546 (48.2%) received Q3W paclitaxel
(Supplemental Fig. 1). Demographic and baseline characteristics were generally balanced
between groups; proportions of patients with interval and primary surgery were similar
between dosing groups (Table 1). Of the 77 patients enrolled in Japan, 53 patients received
Q3W and 24 received DD paclitaxel, respectively. Median paclitaxel dose intensity across
treatment arms ranged from 84.2-94.1% in the DD paclitaxel group, and from 94.7-99.2%
in the Q3W group.

3.1.2. Efficacy—In a pooled analysis combining patients from each of the 3 treatment
arms, PFS was longer with DD paclitaxel than with Q3W: median 20.5 versus 15.7 months;
hazard ratio 0.77 (95% CI 0.66—-0.89), respectively (Fig. 1). In subgroups defined by
biomarker status, improved PFS with DD versus Q3W paclitaxel was seen in patients with
BRCAwt (median 18.0 vs 12.9 months; hazard ratio 0.70 [95% CI 0.59, 0.84]) or HRP
cancers (median 15.1 vs 11.8 months; hazard ratio 0.64 [95% CI 0.50-0.81]). A trend

of improved PFS with DD versus Q3W paclitaxel was observed in patients with HRD
excluding BRCAm (median 20.9 vs 17.2 months; hazard ratio 0.77 [95% CI 0.58-1.02]) and
patients with HRD including BRCAm (median 24.2 vs 20.7 months; hazard ratio 0.87 [95%
Cl10.70, 1.08]). PFS was similar with DD versus Q3W paclitaxel in the BRCAm subgroup
(median 28.2 vs 26.0 months; hazard ratio 1.05 [95% CI 0.75-1.46]).

PFS with DD versus Q3W paclitaxel was examined in subgroups defined by region of
enrollment. In patients enrolled outside Japan, longer PFS was with DD paclitaxel compared
to Q3W subgroup (median 20.4 vs 15.4 months; hazard ratio 0.76 [95% CI 0.65-0.89])
(Figs. 1 & 2). Patients enrolled in Japan had a similar hazard ratio for PFS with DD (n= 24)
versus Q3W (7= 53) (hazard ratio, 0.69; 95% CI 0.33-1.42; median 23.4 vs 20.6 months).

In an analysis comparing the veliparib-throughout versus control regimens in subgroups
defined by paclitaxel dosing schedule, PFS favored veliparib-throughout in both the DD
(median 24.2 vs 18.3 months; hazard ratio 0.67 [95% CI 0.51-0.88]) and Q3W (median

Gynecol Oncol. Author manuscript; available in PMC 2022 August 24.
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19.3 vs 14.6 months; hazard ratio 0.69 [95% CI 0.52-0.91]) paclitaxel subgroups (Fig. 1).
To further evaluate observations made in the HR proficient population, PFS with DD versus
Q3W paclitaxel in veliparib-throughout and control arms is shown in Supplementary Fig. 2.

3.1.3. Safety—All patients experienced at least 1 TEAE, regardless of treatment arm or
paclitaxel schedule (Supplementary Table 2). The most common TEAEs of any grade were
nausea, neutropenia, peripheral sensory neuropathy, fatigue, and anemia. Within treatment
arms, the frequency of these common TEAES was consistently higher for DD paclitaxel
versus Q3W paclitaxel, with the exception of peripheral sensory neuropathy, which had
similar rates regardless of paclitaxel dosing in the veliparib-containing arms. Grade 3/4
TEAESs were more frequent in the DD paclitaxel group than the Q3W group overall (control
arm: 89.6% [n=172] vs 63.1% [n= 113]; veliparib-combination—-only arm: 94.0% [n=
188] vs 80.1% [n = 141]; veliparib-throughout arm: 94.2% [n7=178] vs 81.9% [n= 154],
respectively). The most common Grade 3/4 TEAES, neutropenia and anemia were also more
frequent in the DD, compared to the Q3W group, in each arm (Supplementary Table 2). In
the control arm, serious TEAEs were more frequent in the DD paclitaxel group than the
Q3W group (44.8% [n=86] 30.7% [ = 55], respectively). In the veliparib-combination—
only and veliparib-throughout arms, frequency of serious TEAE were similar with DD and
Q3W dosing (30.5% [n=61] vs 38.6% [n=68], and 34.9% [n = 66] vs 39.9% [n=75],
respectively).

The rates of TEAES leading to discontinuation of veliparib/placebo were similar between

the DD paclitaxel group and the Q3W group in all trial arms in the overall population

(DD vs Q3W regimens, respectively): control arm 11.5% (7= 22) versus 11.7% (n= 21);
veliparib-combination—only arm 10.5% (7= 21) versus 15.9% (n7= 28); veliparib-throughout
arm 24.3% (n = 46) versus 27.1% (n=51) (Supplementary Table 2).

3.2. Germline BRCA mutation status

3.2.1. Safety—A total of 1113 patients were included in an additional safety analysis

by g BRCA status (BRCAmM, n= 211; gBRCAwt, n= 902). Patients with gBRCAm
received a higher median number of veliparib cycles (30.0, range 1.0-36.0) than patients
with gBRCAwt (14.0, range 1.0-36.0) (Supplementary Table 3). There were no consistent
differences in rates of common Grade 2-4 TEAES in the gBRCAm versus g BRCAwt
across treatment arms (Table 2, Fig. 3, Supplemental Figs. 3 & 4). The frequency of

any Grade 3/4 TEAEs was similar for the gBRCAm and g BRCAwt populations within
treatment arms (control, 74.6% [n=47] vs 77.0% [n = 235]; veliparib-combination only,
91.4% [n= 64] vs 86.4% [n= 260]; veliparib-throughout, 85.9% [r7=67] vs 89.2% [

= 264]). The incidences of most frequent Grade 3/4 hematologic TEAEsS (ie, neutropenia,
anemia, thrombocytopenia, and leukopenia) were similar between g BRCAm and g BRCAwt
groups for all treatment arms (Fig. 3, Supplemental Figs. 3 & 4). Overall, the frequency

of Grade 3/4 hematologic TEAES decreased at the end of Cycle 6, regardless of gBRCA
status, as patients transitioned from combination to maintenance therapy in each treatment
arm. Prevalence of common nonhematologic TEAEs also decreased during the maintenance
compared to the combination phase within each treatment arm, regardless of BRCA status.
A notable exception was the increase in nausea during the maintenance phase in the

Gynecol Oncol. Author manuscript; available in PMC 2022 August 24.
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veliparib-throughout arm in both gBRCAmM and g BRCAwt patients (Fig. 3, Supplementary
Figs. 3 and 4).

Frequency of serious adverse events was similar between the 2 populations in the control
and veliparib-combination—only arms, but there was a lower frequency in the gBRCAm
versus g BRCAwt population in the veliparib-throughout arm (control, 36.5% [n7= 23]

vs 38.0% [n = 116]; veliparib-combination only, 32.9% [7= 23] vs 33.6% [n7=101];
veliparib-throughout, 28.2% [n7= 22] vs 39.9% [/7= 118], respectively). Frequency of
TEAEs leading to veliparib/placebo discontinuation was similar for the gBRCAm and
gBRCAwt populations within each treatment arm (control, 7.9% [n7=5] vs 12.5% [n=
38]; veliparib-combination only, 11.4% [n= 8] vs 13.3% [ = 40]; veliparib-throughout,
24.4% [n=19] vs 26.4% [n=78]).

In the gBRCAm subgroup, Q3W paclitaxel was associated with higher rates of TEAES
leading to discontinuation of veliparib/placebo in all trial arms compared with DD paclitaxel
(Supplementary Table 2). In the gBRCAwt subgroup, the rate of TEAEs leading to
discontinuation of veliparib/placebo was relatively higher with Q3W paclitaxel versus DD in
veliparib-combination—only arm, while the rates were similar between Q3W and DD in the
control and veliparib-throughout arms.

4. Discussion

In the VELIA trial, investigator assignment to a DD paclitaxel schedule, which was
incorporated into randomization stratification, was associated with longer PFS than a Q3W
schedule (median PFS: 20.5 vs 15.7 months; hazard ratio 0.77 [95% CI 0.66-0.89]).

This effect was most pronounced in the BRCAwt and HRP cancer subgroups, and not
significantly different in patients with a BRCA mutation or HRD tumors. The DD regimen
was accompanied by an increase in toxicity, though the toxicity was manageable. Grade 3/4
AEs, and specifically hematologic toxicities, were consistently more frequent with the DD
versus Q3W paclitaxel. It is important to note that the investigator’s choice of paclitaxel
schedule may have reflected subtle differences in the populations that influenced the better
outcomes for DD paclitaxel, despite the apparent similarities between the groups (Table 1).

These data may offer an additional perspective regarding published findings from the
GOG-0262 trial (carboplatin and paclitaxel with and without bevacizumab) [8]. In this
context, the findings from VELIA are not without precedent, though the prospective data
are conflicting. In contrast to the findings in the present study, in GOG-0262, there was

no significant improvement in PFS with DD versus Q3W paclitaxel (median PFS 14.7

vs 14.0 months; hazard ratio 0.89 [95% CI 0.74-1.06]; = 0.18) [8]. However, in the
exploratory subgroup of those patients who did not receive bevacizumab, DD paclitaxel was
associated with improved PFS compared with Q3W paclitaxel (median PFS 14.2 vs 10.3
months; hazard ratio 0.62 [95% CI 0.40-0.95]; £=0.03) [8]. It should be noted that this
subgroup comprised only a small number of patients (7= 112) and the authors suggested the
possibility that the use of maintenance bevacizumab (84% of patients) may have masked
the true treatment effect in the overall population [8]. Paclitaxel has demonstrated an
antiangiogenic effect in in vitro studies; this could potentially result in those receiving
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bevacizumab having a saturated antiangiogenic effect, and explain the lack of observed
difference between DD and Q3W paclitaxel [27]. The effect of bevacizumab was not
investigated in the VELIA trial, and its effect on efficacy and toxicity in the context of
veliparib is yet to be investigated in a randomized trial.

Consistent with the above interpretation of the GOG-0262 study, our present findings can
also add new insight into the ICONS8 and JGOG 3016 trials (carboplatin and paclitaxel
without bevacizumab), which both compared DD (80 mg/m? weekly) paclitaxel to standard
Q3W dosing [7,9]. The JGOG 3016 study of 631 Japanese patients with advanced epithelial
ovarian cancer found that the DD paclitaxel regimen improved PFS and OS compared with
the conventional Q3W regimen [7]. The ICONS trial was conceived following the JGOG
3016 trial, and although it did not show any survival benefit of DD versus Q3W paclitaxel
dosing, both regimens were better tolerated in the predominantly European population than
in JGOG 3016 [9]. Multiple factors could potentially contribute to the observed variance in
efficacy: the current study included high-grade (FIGO Stage I11/1V) serous patients, whereas
the ICONS trial enrolled patients including both serous and other types of ovarian cancer
(FIGO Stage Ic-1V) [9]; furthermore, pharmacogenomic variations between Asians versus
non-Asians with respect to treatment response and toxic effects may partially explain these
differences in trial results [28]. In this study, patients enrolled in Japan had a similar hazard
ratio, for PFS with DD versus Q3W paclitaxel, to the non-Japanese patient group (0.69 and
0.76, respectively). However, as the patient group in Japan was small, whether there were
differential responses by region, was inconclusive.

Prior retrospective study of patients with BRCA mutated ovarian cancer has demonstrated
that paclitaxel, as a monotherapy, produced high response rates regardless of DD or Q3W
dosing; those data also suggested increased activity in platinum-sensitive disease [29]. In
patients with platinum resistant disease, however, it has been shown that DD paclitaxel
resulted in better survival benefit and quality of life [30]. Here, our study showed that

DD paclitaxel was associated with longer median PFS versus Q3W dosing in HRP and
BRCAwt subgroups, but this effect was observed to a lesser extent in patients with a
deleterious BRCAm or HRD. Because previous clinical trials of DD versus Q3W paclitaxel
dosing for ovarian cancer did not report outcomes according to biomarker status [7-9],
further studies are warranted to understand if specific subgroups of patients will benefit
from DD paclitaxel dosing, particularly those with platinum-resistant and/or HRP ovarian
cancer. JGOG2016A1, which was a survey study of JGOG3016, explored the efficacy

of DD paclitaxel by histological subtype of high-grade serous carcinoma, and identified
subgroups that were sensitive to DD regimen and subgroups that were less sensitive [31].
The correlation between these histological subtypes and BRCA/HRD status has not yet
been investigated. Based on these findings reported in a Japanese patient population, further
analysis of histological subtype in regard to BRCA/HRD status from the GOG-0262 [8]
and ICONS8 [9] trials may further help to identify appropriate patient subgroups for the DD
paclitaxel regimen.

Cancers in patients with BRCA mutations are particularly responsive to platinum-based
chemotherapy and PARP inhibitors due to defects in homologous recombination repair
[32-34]. Presence of a germline mutation could lead to increased drug-related toxicity
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in addition to enhanced activity of these agents, as patients with germline mutations

harbor hemizygous mutations in all tissues [16]. Whether there is a functional impact of
BRCA haploinsufficiency in normal cells, however, is uncertain. In VELIA, additional
analyses were performed to evaluate the differential toxicity of veliparib according to
gBRCA status. Small subgroup sample sizes precluded the evaluation of g BRCA within
paclitaxel regimen subgroups. Overall, the frequency and severity of common adverse
events were similar between patients with and without g BRCAm, suggesting that presence
of a gBRCAm does not increase toxicity of either platinum or of PARP inhibitor. In
addition, as patients with g BRCAm were equally distributed across the arms and regimens,
there did not appear to be any impact of paclitaxel dosing on the lack of differences
observed in terms of toxicities between the gBRCAm and g BRCAwt cohorts (data not
shown). These findings are consistent with several smaller studies that found no significant
differences in acute chemotherapy-induced hematologic toxicity between g BRCAm carriers
and noncarriers [14,16-18], yet contrast with others that found an increased hematologic
toxicity in gBRCAm carriers [15,19,20]. While data on whether BRCAm carriers experience
differential toxicity to PARP inhibitors are limited, our findings provide support that toxicity
with a PARP inhibitor is equivalent for gBRCAm carriers and noncarriers. Follow-up study
of rates of second acute myeloid leukemia and myelodysplastic syndrome in VELIA are
ongoing and will be reported separately.

VELIA was a randomized trial with large numbers of patients and showed the survival
benefit with DD paclitaxel, consistent with several studies of ovarian cancer and breast
cancer [7,8,35]. General limitations of the VELIA trial have been discussed previously [25].
For example, the selection of paclitaxel dosing scheduling was at investigator’s discretion in
VELIA, as opposed to JGOG and ICONS8 [7,9]. Nevertheless, this is one of the only studies
to have evaluated the efficacy and safety of DD paclitaxel based on biomarker status, and
included the largest group of Asian versus non-Asian patients in one trial, and furthermore,
is the largest study to examine the combination of DD paclitaxel in combination with a
PARP inhibitor. In terms of the current analysis, it should be noted that it was ad hoc in
nature, and the results should therefore be interpreted with caution. Further study might

be conducted to determine the optimum paclitaxel dosing regimen for patients receiving
veliparib in combination for newly diagnosed HGSOC.

5. Conclusions

In the VELIA trial, DD paclitaxel was associated with longer PFS than Q3W paclitaxel,
particularly in the HRP and g BRCAwt groups, without altering the hazard ratios associated
with veliparib versus placebo, but also with increased toxicity. Overall, DD paclitaxel

may be a promising option for patients with HGSOC and BRCAwt and HRP tumors, a
patient population with a substantial unmet need. Furthermore, the evaluated regimens were
not associated with increased toxicity in BRCAm carriers compared with those without,
suggesting that the activity of paclitaxel, platinum agents and PARP inhibitors in this
population is not countered with lower tolerability.
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HIGHLIGHTS

. Weekly (compared to every 3 weeks) paclitaxel was associated with longer

PFS in HRP and BRCAwt cohorts
. PFS was improved with veliparib compared with control regardless of

paclitaxel dosing schedule
. In general, grade 3/4 adverse events were more common in dose-dense

paclitaxel groups compared with every-3-week paclitaxel
. Germline BRCA status showed no impact on incidences of adverse events

acCross arms
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A)
Events, n/N
DD paclitaxel Q3W paclitaxel Hazard ratio® (95% Cl)
Whole population 345/586 338/546 —— 0.77 (0.66-0.89)
Region
Japan 11124 29/53 = 0.69 (0.33-1.42)
Non-Japan® 334/562 309/493 —— 0.76 (0.65-0.89)
BRCA status
BRCA wild-type 242/385 243/356 —a— 0.70 (0.59-0.84)
BRCAm 79/156 65/140 — 1.05 (0.75-1.46)
HR status
HRD (including BRCAm) 181/335 157/289 —— 0.87 (0.70-1.08)
HRD (excluding BRCAm) 102/179 92/149 —— 0.77 (0.58-1.02)
HR proficient 125/183 140/189 —— 0.64 (0.50-0.81)
r 1
0 4 1 > 2
Favors DD paclitaxel Favors Q3W paclitaxel
B)
Events, n/N
Veliparib throughout Carboplatin/paclitaxel alone Hazard ratio® (95% Cl)
DD paclitaxel 92/190 125/193 —— 0.67 (0.51-0.88)
Q3W paclitaxel 99/189 112/179 —— 0.69 (0.52-0.91)
r T T T 1
0.0 0.5 1.0 15 2.0
< >

Favors veliparib Favors carboplatin/paclitaxel alone

Fig. 1.

A)gPFS in the DD and Q3W Paclitaxel Groups According to Baseline Characteristics and B)
PFS in the Carboplatin and Paclitaxel Alone and Veliparib-Throughout Arms, According to
Paclitaxel Dosing Schedule (ITT Population).

aAdjusted for treatment arm and stratification factors. BRCA status was not included as a
covariate when conducting analyses in subgroups defined by BRCA status.

BIncludes North America and Rest of World.

CAdjusted for stratification factors.

Cl, confidence interval; DD, dose-dense [weekly]; HR, homologous recombination; HRD,
homologous recombination deficient; ITT, intention-to-treat; PFS, progression-free survival,
VEL, veliparib; Q3W, every 3 weeks.
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Fig. 2.
PFS in the DD and Q3W Paclitaxel Groups According to BRCA and HRD Status (ITT
Population).

Adjusted for treatment arm and stratification factors. BRCA status was not included as a
covariate when conducting analyses in subgroups defined by BRCA status.

BRCAm, BRCA mutation; Cl, confidence interval; DD, dose-dense [weekly]; HR,
homologous recombination; HRD, homologous recombination deficient; ITT, intention-to-
treat; NR, not reached; P, paclitaxel; PFS, progression-free survival, Q3W, every 3 weeks.
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Fig. 3.
Nonhematologic Grade 2-4 TEAEs Experienced by >20% of Patients Over the Whole Trial

Period and Corresponding Grade 3/4 Hematologic TEAEs in Veliparib-Throughout Arm by
gBRCA Status in A) the Combination Phase, and B) the Maintenance Phase (As-Treated
Population).

gBRCAm, germline BRCA mutation; gBRCAwt. Germline BRCA wildtype; TEAE,
treatment-emergent adverse event.
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Table 1

Baseline characteristics by paclitaxel dosing schedule (Pooled Study Arms).

Characteristic DD (n =586) Q3W (n =546) Total (N = 1132)3
Age, median (range), years 62.0 (22.0-86.0) 63.0(35.0-88.0) 62.0 (22.0-88.0)
ECOG PS
0 362 (62.3) 298 (54.9) 660 (58.7)
1 204 (35.1) 232 (42.7) 436 (38.8)
2 15 (2.6) 13 (2.4) 28 (2.5)
Missing 5 3 8
FIGO stage of disease
1l 443 (75.7) 427 (78.2) 870 (76.9)
v 142 (24.3) 119 (21.8) 261 (23.1)
Missing 1 0 1
Timing of surgery
Primary 402 (68.6) 357 (65.4) 759 (67.0)
Interval 161 (27.5) 159 (29.1) 320 (28.3)
None 23(3.9) 30 (5.5) 53 (4.7)
Race
White 503 (86.6) 386 (71.1) 889 (79.1)
Black 21(3.6) 22 (4.1) 43 (3.8)
Asian 52 (9.0) 131 (24.1) 183 (16.3)
Other 5(0.9) 4(7) 9(8.0)
Missing 5 3 8
Region
Japan 24 (4.1) 53 (9.7) 77 (6.8)
Non- Japanb 562 (95.9) 493 (90.3) 1055 (93.2)

No macroscopic disease after primary surgeryc, n/N (%) 283/402 (70.4) 230/357 (64.4) 513/759 (67.6)

Missing 3 8 11
BRCA status
Any BRCAM 156 (28.8) 140 (28.2) 296 (28.5)
gBRCAM 108 (20.0) 104 (21.0) 212 (20.4)
BRCAWt 385 (71.2) 356 (71.8) 741 (71.5)
Missing 45 50 95
Homologous recombination status
HRD (including BRCAm) 335 (64.7) 289 (60.5) 624 (62.7)
HRD (excluding BRCAm) 179 (34.6) 149 (31.2) 328 (32.9)
HRP 183 (35.3) 189 (39.5) 372 (37.3)
Missing 68 68 136

Values reported are n (%) unless otherwise stated. Percentages were calculated on nonmissing values.
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BRCAm, BRCA1/2mutation; DD, dose-dense [weekly]; ECOG PS, Eastern Cooperative Oncology Group Performance Status; FIGO,
International Federation of Gynecology and Obstetrics; g BRCAm, germline BRCA mutation; g BRCAwt, germline BRCA wildtype; HR,
homologous recombination; HRD, homologous recombination deficient; HRP, homologous recombination proficient; Q3W, every 3 weeks.
alncludes all patients with confirmed investigator’s choice of paclitaxel schedule.

blncludes North America and Rest of World.

c . . .
Percentages were calculated in patients who had primary surgery.
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