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Safety and efficacy of veliparib plus 
carboplatin/paclitaxel in patients with 
HER2-negative metastatic or locally 
advanced breast cancer: subgroup  
analyses by germline BRCA1/2 mutations 
and hormone receptor status from the 
phase-3 BROCADE3 trial
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Abstract
Purpose: To evaluate efficacy and safety of veliparib combined with carboplatin/paclitaxel in 
patients with advanced human epidermal growth factor receptor 2 (HER2)-negative, germline 
BRCA (gBRCA)-associated breast cancer defined by hormone receptor (HR) and gBRCA1/2 
mutation status.
Patients and Methods: In this phase-3, double-blind, placebo-controlled trial, patients 
(N = 509) with advanced HER2-negative breast cancer and gBRCA1/2 mutations were 
randomized 2:1 to receive veliparib plus carboplatin/paclitaxel or placebo plus carboplatin/
paclitaxel. Patients who discontinued chemotherapy prior to disease progression continued 
receiving blinded veliparib/placebo monotherapy. The primary endpoint was investigator-
assessed progression-free survival (PFS). Subgroup analyses of PFS stratified by HR and 
gBRCA1/2 mutation status were prespecified.
Results: In the intention-to-treat population, there were similar proportions of patients with 
gBRCA1 versus gBRCA2 mutations (51% vs 49%) and HR+ disease versus triple-negative breast 
cancer (TNBC) (52% vs 48%). Median PFS was longer in the veliparib arm compared with 
the placebo arm for all subgroups (HR+: 13.0 vs 12.5 months, hazard ratio (95% confidence 
interval (CI)): 0.69 (0.52, 0.93), p = 0.013; TNBC: 16.6 vs 14.1 months, hazard ratio (95% CI): 
0.72 (0.52, 1.00), p = 0.052; gBRCA1: 14.2 vs 12.6 months, hazard ratio (95% CI): 0.75 (0.55, 
1.03), p = 0.073; gBRCA2: 14.6 vs 12.6 months, hazard ratio (95% CI): 0.69 (0.50, 0.95); p = 0.021). 
Benefit was durable, with improved PFS rates at 2 years (HR+, 27.5% vs 15.3%; TNBC, 40.4% 
vs 25.0%) and 3 years (HR+, 17.5% vs 8.6%; TNBC, 35.3% vs 13.0%) in all subgroups. gBRCA 
status (BRCA1 vs BRCA2) did not substantially affect the carboplatin/paclitaxel ± veliparib 
toxicity profile.
Conclusion: Veliparib plus carboplatin/paclitaxel resulted in durable benefit in subgroups 
defined by HR status or by gBRCA1 versus gBRCA2 mutation. Overall, addition of veliparib to 
carboplatin/paclitaxel was tolerable, and there were no clinically meaningful differences in 
adverse events between the gBRCA1 versus gBRCA2 and HR+ versus TNBC subgroups.

Trial Registration: NCT02163694, https://clinicaltrials.gov/ct2/show/NCT02163694
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Introduction
Germline mutations in breast cancer susceptibility 
genes gBRCA1 and gBRCA2 are estimated to 
occur in approximately 1–5% of all breast can-
cers.1 The BRCA1 and BRCA2 proteins function 
in the repair of double-stranded DNA breaks 
through homologous recombination.2 Therapeutic 
agents that inhibit DNA synthesis or repair mech-
anisms, including platinum-containing com-
pounds and poly(adenosine diphosphate-ribose) 
polymerase inhibitors (PARPis), have shown effi-
cacy for treating gBRCA1/2 mutation-associated 
breast cancers.3–6 Greater chemotherapy-associ-
ated acute hematologic toxicity has been reported 
in patients with breast cancer harboring gBRCA1 
mutations compared with gBRCA2 mutations or 
wild-type BRCA1/2.7

There is a strong association between gBRCA 
mutation status and hormone receptor (HR) sta-
tus. gBRCA1 mutations are primarily associated 
with triple-negative breast cancer (TNBC),8,9 
while gBRCA2 mutations are associated with 
estrogen receptor (ER)- or progesterone receptor 
(PgR)-positive breast cancer (HR+).10 HR status 
is a primary determinant of treatment strategy. In 
the advanced stage, patients with HR+ breast 
cancer may be eligible to receive hormonal ther-
apy with or without cyclin-dependent kinase 4/6 
inhibitors prior to receiving chemotherapy. 
Treatment options for patients with TNBC are 
generally limited to chemotherapy,11 although 
more recently, there is emerging evidence to sup-
port the addition of immune checkpoint inhibi-
tors to chemotherapy in a subset of patients.12,13 
TNBC is an aggressive form of disease. While the 
estimated 5-year survival rate for patients with 
metastatic breast cancer is 28.1%, it is only 11.5% 
for patients with metastatic TNBC.14

Veliparib (ABT-888) is a potent, selective, orally 
bioavailable inhibitor of PARP1 and PARP2 that 
has been shown to enhance the activity of plati-
num-based chemotherapy in preclinical studies.15 
In phase-1 and -2 trials, veliparib has demon-
strated antitumor activity while maintaining a tol-
erable safety profile in patients with gBRCA 
mutation-associated advanced breast cancer, 

either as a single agent or combined with carbopl-
atin/paclitaxel.16–18 BROCADE3 was the first 
phase-3 trial to assess a PARPi-platinum chemo-
therapy combination regimen in patients with 
human epidermal growth factor receptor 2-negative 
(HER2–) gBRCA-associated breast cancer. In 
this study, the combination of veliparib with car-
boplatin/paclitaxel was generally well-tolerated 
and significantly improved progression-free sur-
vival (PFS) compared with carboplatin/paclitaxel 
alone (14.5 months vs 12.6 months, respectively; 
hazard ratio (95% confidence interval (CI)): 0.71 
(0.57, 0.88); p = 0.002). Importantly, this effect 
was durable, with an increased proportion of 
patients in the veliparib arm alive and progression 
free at 3 years (25.7%) compared with patients in 
the placebo arm (10.7%).19

The BROCADE3 study enrolled patients with 
either gBRCA1 or gBRCA2 mutations, and either 
HR+ disease or TNBC. The subgroup analysis 
presented here evaluates the efficacy and safety of 
veliparib plus carboplatin/paclitaxel in prespeci-
fied subgroups of patients classified by HR and 
gBRCA1/2 mutation status.

Materials and methods

Study design, participants, and treatment
BROCADE3 is a phase-3, double-blind, rand-
omized, placebo-controlled study conducted at 
147 centers in 36 countries worldwide. The study 
design and eligibility criteria were previously pub-
lished.19 In brief, eligible patients were women 
and men ⩾18 years of age with HER2-negative 
metastatic or locally advanced unresectable breast 
cancer, deleterious or suspected deleterious 
gBRCA1 or gBRCA2 mutations, and Eastern 
Cooperative Oncology Group (ECOG) perfor-
mance status 0–2. Eligible patients received two 
or fewer prior lines of cytotoxic therapy for meta-
static disease and no prior PARPi therapy. gBRCA 
mutation status was as documented by the central 
laboratory (Myriad Genetics).

Patients were randomized 2:1 to receive veliparib 
(120 mg orally twice daily (BID) on days –2 
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through 5) or a matching placebo combined with 
carboplatin (area under the concentration-time 
curve 6 mg/mL/minute intravenously on day 1) 
and paclitaxel (80 mg/m2 intravenously on days 1, 
8, and 15) in 21-day treatment cycles. 
Randomization was stratified by HR status (ER/
PgR+ vs ER/PgR−), prior platinum therapy (yes 
vs no), and central nervous system metastases 
(yes vs no).

Veliparib/placebo, carboplatin, or paclitaxel could 
be reduced in dosage or discontinued indepen-
dently at the investigator’s discretion. Patients 
who discontinued chemotherapy in the absence 
of disease progression could receive blinded veli-
parib/placebo monotherapy at a dose of 300–400 
mg BID (determined by investigator) adminis-
tered continuously. Patients remained on treat-
ment until disease progression or unacceptable 
toxicity occurred.

This study was conducted in accordance with the 
ethical principles that have their origin in the 
Declaration of Helsinki and are consistent with 
International Conference on Harmonization Good 
Clinical Practice guidelines and applicable regula-
tory requirements. Institutional review boards at 
each of the participating study sites reviewed and 
approved the protocol (Advarra Federalwide 
Assurance no: 00023875). Written informed con-
sent was obtained from each patient before the 
study. An independent data monitoring committee 
oversaw patient safety. This study was registered 
with ClinicalTrials.gov (NCT02163694) on May 
19, 2014, and the first patient was enrolled on July 
2, 2014.

Assessments
The primary endpoint was investigator-assessed 
PFS (number of days from randomization to dis-
ease progression, or death from any cause within 
63 days of last tumor assessment) per Response 
Evaluation Criteria In Solid Tumors version 1.1 
(RECIST v1.1). Secondary endpoints included 
overall survival (OS; number of days from rand-
omization to death), clinical benefit rate (CBR; 
progression-free rate at 24 weeks from the 
Kaplan–Meier curve for time to progression), 
objective response rate (ORR; proportion of 
patients who have partial or complete responses 
(PR or CR) per RECIST v1.1, as assessed by 
investigator), duration of response (DOR; num-
ber of days from documentation of PR or CR to 
disease progression), and PFS2 (number of days 

from randomization to disease progression or 
death on subsequent therapy). Duration of treat-
ment exposure was the number of days a patient 
was exposed to study treatment. Radiologic 
tumor assessments were performed at screening 
and every 9 weeks thereafter until disease 
progression.

Adverse events (AEs) were monitored throughout 
the study and graded according to the National 
Cancer Institute Common Terminology Criteria 
for Adverse Events, version 4.03. Treatment-
emergent adverse events (TEAEs) were those 
that occurred during treatment or up to 30 days 
after study drug discontinuation.

Statistical analyses
The cutoff date for efficacy data included in this 
manuscript was April 5, 2019. Efficacy analyses 
were performed on the intention-to-treat (ITT) 
population, consisting of all randomized patients 
with gBRCA mutation confirmed by the central 
laboratory. Safety analyses included all patients 
who received one or more dose of veliparib or pla-
cebo. Patients who tested positive for both 
gBRCA1 and gBRCA2 mutations were excluded 
from the gBRCA1/2 subgroup analyses. Kaplan–
Meier methodology was used to calculate PFS 
and CBR. The stratified log-rank test and Cox 
proportional hazards model was used to compare 
PFS, PFS2, OS, and DOR between treatment 
arms, and the stratified Cochran–Mantel–
Haenszel test was used to compare CBR and 
ORR between treatment arms. Analyses in the 
HR+ and TNBC subgroups were stratified by 
prior platinum use; analyses in the gBRCA1 and 
gBRCA2 subgroups were stratified by both prior 
platinum use and HR status. A two-sided p value 
of ⩽0.05 was considered statistically significant. 
Analyses were performed using SAS version 9.4.

Results

Patients
In total, 509 patients with centrally confirmed 
gBRCA1 or gBRCA2 mutations were randomized 
in this study (Supplemental Figure S1).19 Fifty-one 
percent of patients had gBRCA1 mutations 
(N = 256), and 49% had gBRCA2 mutations 
(N = 243). Ten patients with both gBRCA1 and 
gBRCA2 mutations were excluded from analyses in 
the gBRCA1 and gBRCA2 subgroups but included 
in analyses in the HR+ and TNBC subgroups. 

https://journals.sagepub.com/home/tam


Therapeutic Advances in Medical Oncology 13

4 journals.sagepub.com/home/tam

The study population was also composed of nearly 
even numbers of patients with HR+ breast cancer 
(52%; N = 266) and TNBC (48%; N = 243). 
Proportions of patients with gBRCA1 versus 
gBRCA2 mutations and HR+ breast cancer versus 
TNBC were comparable in the veliparib and pla-
cebo arms.

Demographic and clinical characteristics of 
patients characterized by gBRCA mutation status 
and HR status in the veliparib and placebo arms 
are shown in Table 1. Patients with gBRCA1 
mutations primarily had TNBC (73%), while 
patients with gBRCA2 mutations primarily had 
HR+ disease (79%). Higher proportions of 
patients in the gBRCA1 and TNBC subgroups 
had received prior platinum therapy, while higher 
proportions of patients in the gBRCA2 and HR+ 
subgroups had received prior chemotherapy for 
metastatic disease. A detailed summary of prior 
oncology therapies for patients stratified by HR+ 
or TNBC disease is shown in Supplemental Table 
S1. Patient characteristics were otherwise gener-
ally well-balanced between the gBRCA1 versus 
gBRCA2 and HR+ versus TNBC subgroups and 
between treatment arms within each subgroup. In 
the HR+ subgroup, approximately two-thirds of 
patients in both treatment arms had received 
prior endocrine therapy (veliparib: 64.9%, 
n = 113; placebo: 66.3%, n = 61).

Efficacy
In the primary analysis, the addition of veliparib 
to carboplatin/paclitaxel improved investigator-
assessed median (m)PFS in the overall study pop-
ulation. Consistent results were observed in the 
gBRCA1, gBRCA2, HR+, and TNBC 
subgroups.

Efficacy in subgroups defined by HR expression
In the HR+ subgroup, mPFS was 13.0 months 
versus 12.5 months in the veliparib and placebo 
arms, respectively (hazard ratio (95% CI): 0.69 
(0.52, 0.93); p = 0.013). In the TNBC subgroup, 
mPFS was 16.6 months versus 14.1 months (haz-
ard ratio (95% CI): 0.72 (0.52, 1.00); p = 0.052) 
(Figure 1(a) and (b)). Notably, the benefit of veli-
parib was remarkably durable, with clear separa-
tion after the median as greater proportions of 
patients in the veliparib arm compared with the 
placebo arm in both the HR+ and TNBC sub-
groups remained progression free at 2 years 
(HR+, 27.5% vs 15.3%; TNBC, 40.4% vs 

25.0%) and 3 years (HR+, 17.5% vs 8.6%; 
TNBC, 35.3% vs 13.0%). ORR and CBR were 
generally similar between the veliparib and pla-
cebo arms within each subgroup (Table 2). 
However, mDOR was numerically increased in 
the veliparib arm versus placebo arm in both sub-
groups (Table 2). There was also a numeric 
increase in mPFS2 for the veliparib versus placebo 
arm, and subsequent anticancer therapies that 
patients received are listed in Supplemental Table 
S2. In both subgroups, mOS approached 3 years 
in the veliparib arm, and there was a numeric 
increase in the veliparib arm compared with the 
placebo arm (HR+: 32.4 months vs 27.1 months; 
hazard ratio (95% CI): 0.96 (0.68, 1.36), 
p = 0.832; TNBC: 35.0 months vs 30.0 months; 
hazard ratio (95% CI): 0.92 (0.62, 1.36), 
p = 0.683) (Figure 2(a) and (b)).

Efficacy in subgroups defined by gBRCA 
mutation
In the gBRCA1 subgroup, investigator-assessed 
mPFS was 14.2 months versus 12.6 months in the 
veliparib and placebo arms, respectively (hazard 
ratio (95% CI): 0.75 (0.55, 1.03); p = 0.073). In 
the gBRCA2 subgroup, mPFS was 14.6 months 
versus 12.6 months (hazard ratio (95% CI): 0.69 
(0.50, 0.95); p = 0.021) (Figure 1(c) and (d)). 
The durability of veliparib treatment was also evi-
dent when analyzing patient subgroups defined 
by gBRCA mutation status, with more patients 
alive and progression free in the veliparib arm 
compared with the placebo arm at both 2 years 
(BRCA1, 33.0% vs 22.4%; BRCA2, 32.5% vs 
18.0%) and 3 years (BRCA1, 25.7% vs 12.7%; 
BRCA2, 24.7% vs 9.6%). ORR and CBR were 
high and comparable between treatment arms of 
both subgroups (Table 2). mDOR and PFS2 
were numerically increased for the veliparib arm 
versus placebo arm in each subgroup (Table 2). 
mOS was greater than 2 years for both treatment 
arms in both subgroups. In the gBRCA2 sub-
group, mOS approached 3 years for the veliparib 
arm and was numerically increased compared 
with the placebo arm (Figure 2(c) and (d)).

Safety
The mean number of cycles of carboplatin and of 
paclitaxel was generally comparable regardless of 
gBRCA mutation status, HR status, or treatment 
arm (Table 3). Mean number of days of study 
drug therapy was higher in the veliparib arm com-
pared with the placebo arm in each subgroup. 
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Figure 1. Kaplan–Meier estimates of investigator-assessed progression-free survival in HR+ (a), TNBC (b), 
gBRCA1 (c), and gBRCA2 (d) subgroups. Distributions were estimated by means of the Kaplan–Meier method.
BRCA, breast cancer susceptibility gene; CI, confidence interval; C/P, carboplatin plus paclitaxel; g, germline; HR+, 
hormone receptor positive (estrogen receptor and/or progesterone receptor); TNBC, triple-negative breast cancer.
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There were also numeric increases in the mean 
number of days of therapy for the TNBC sub-
group compared with the HR+ subgroup within 
each treatment arm. Within treatment arms and 
subgroups, 32.9–43.2% of patients discontinued 
carboplatin and paclitaxel prior to progression 
and received blinded study drug monotherapy. 
Primary reasons for discontinuation of carbopl-
atin or paclitaxel stratified by HR+ disease and 
TNBC are listed in Supplemental Table S3. The 
mean duration of blinded monotherapy was 
longer in the veliparib arm compared with the 
placebo arm (Table 3). Mean duration of blinded 
monotherapy was generally longer for the 
gBRCA1 and TNBC subgroups compared with 
the gBRCA2 and HR+ subgroups, respectively.

An overview of AEs by subgroup is provided in 
Supplemental Table S4. The most common AEs 
reported were hematologic. Neutropenia was the 
most common any-grade AE (⩾88% of patients 
in each treatment arm by subgroup), but frequen-
cies were comparable between the veliparib and 
placebo arms in all subgroups. Within each sub-
group, the frequencies of any-grade anemia and 
of thrombocytopenia were ⩾5% higher in the 
veliparib arm compared with the placebo arm. 
Gastrointestinal AEs of nausea and diarrhea (pre-
dominantly grade 1/2) occurred at higher fre-
quencies in the veliparib arm of each subgroup.

The overall toxicity profile was generally compa-
rable between the HR+ and TNBC subgroups. 
Differences in frequencies of common TEAEs 
between the HR+ and TNBC subgroups were 
not directionally consistent. In the HR+ sub-
group, AEs not related to progression that led to 
veliparib/placebo discontinuation occurred in 14 
patients (8%) in the veliparib arm and three 
patients (3%) in the placebo arm (Table 4). 
Comparable proportions of patients in the TNBC 
subgroup experienced AEs not related to progres-
sion leading to veliparib/placebo discontinuation 
(veliparib: 17 patients (10%); placebo: six patients 
(8%)). Frequencies of serious adverse events 
(SAEs) were also comparable in the veliparib 
(HR+: 59 patients (34%); TNBC: 56 patients 
(35%)) and placebo (HR+: 27 patients (30%); 
TNBC: 22 patients (28%)) arms (Table 4).

Frequencies of any-grade anemia and of throm-
bocytopenia were, at most, slightly higher in the 
gBRCA1 subgroup compared with the gBRCA2 
subgroup, although these events were common in 
both subgroups (Supplemental Table S4). In the 
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Figure 2. Kaplan–Meier estimates of investigator-assessed overall survival in HR+ (a), TNBC (b), gBRCA1 (c), 
and gBRCA2 (d) subgroups. Distributions were estimated by means of the Kaplan-Meier method.
BRCA, breast cancer susceptibility gene; CI, confidence interval; C/P, carboplatin plus paclitaxel; g, germline; HR+, 
hormone receptor positive (estrogen receptor and/or progesterone receptor); TNBC, triple-negative breast cancer.
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veliparib arm, any-grade anemia was reported for 
139 patients (83%) in the gBRCA1 subgroup and 
122 patients (77%) in the gBRCA2 subgroup. In 
the placebo arm, any-grade anemia was reported 
for 64 patients (75%) in the gBRCA1 subgroup 
and 52 patients (63%) in the gBRCA2 subgroup. 
A consistent increase in grade 3 or higher anemia 
events within treatment arms was not observed 
between the gBRCA1 versus gBRCA2 subgroups. 
In the veliparib arm, any-grade thrombocytope-
nia was reported for 140 patients (83%) in the 
gBRCA1 subgroup and 124 patients (78%) in the 
gBRCA2 subgroup. In the placebo arm, any-
grade thrombocytopenia was reported for 66 
patients (78%) in the gBRCA1 subgroup and 54 
patients (66%) in the gBRCA2 subgroup. 
Increased frequencies of grade 3 or higher throm-
bocytopenia were also observed in the gBRCA1 
versus gBRCA2 subgroup in the veliparib (72 
patients (43%) and 59 patients (37%), respec-
tively) and placebo (30 patients (35%) and 18 
patients (22%), respectively) arms. This increased 
frequency in the gBRCA1 subgroup compared 
with the gBRCA2 subgroup was not consistently 
observed for other common AEs. Higher frequen-
cies (⩾5% difference) of patients in both arms of 
the gBRCA2 subgroup experienced any-grade 
nausea, constipation, fatigue, peripheral sensory 
neuropathy, back pain, and dyspnea compared 
with the gBRCA1 subgroup. AEs not related to 
progression leading to discontinuation of veli-
parib/placebo occurred in comparable propor-
tions of patients in the gBRCA1 (veliparib: 16 
patients (10%); placebo: 5 patients (6%)) and 
gBRCA2 (veliparib: 15 patients (9%); placebo: 4 
patients (5%)) subgroups. Frequencies of SAEs 
were also comparable for the gBRCA1 (veliparib: 
58 patients (35%); placebo: 26 patients (31%))
and gBRCA2 (veliparib: 56 patients (35%); pla-
cebo: 22 patients (27%)) subgroups (Table 4).

Discussion
In the primary BROCADE3 analysis, the addi-
tion of veliparib to carboplatin/paclitaxel pro-
longed PFS in patients with advanced breast 
cancer. This study evaluated the combination 
regimen in a biomarker-selected population 
defined by the presence of a gBRCA1/2 mutation. 
In contrast to the use of gBRCA1/2 mutation sta-
tus to select patients in this and other PARPi tri-
als,5,6 many other therapies for advanced breast 
cancer have been evaluated specifically in patients 
with either HR+ disease or TNBC. The differ-
ences in prognosis and available therapies for 
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patients with HR+ disease compared with TNBC 
highlight the need to understand the safety and 
efficacy of the veliparib regimen in each of these 
subgroups. Because patients with either a 
gBRCA1 or gBRCA2 mutation were enrolled in 
this trial, a better understanding of how these bio-
marker differences among enrolled patients 
impact safety and efficacy of the treatment regi-
men is also of interest.

Metastatic TNBC is associated with poorer prog-
noses than other types of breast cancer, given its 
aggressive nature and the relative lack of targeted 
therapeutic options. In the TNBC subgroup of 
this trial, the mPFS was durable in both arms 
with a numeric increase for veliparib compared 
with placebo (16.6 vs 14.1 months; hazard ratio 
(95% CI): 0.72 (0.52, 1.00); p = 0.052). A con-
siderable proportion of patients in the veliparib 
arm were alive and progression free at 2 years 
(veliparib: 40.4%, placebo: 25.0%) and 3 years 
(35.3%, 13.0%). Notably, the mOS was nearly 3 
years in patients with TNBC in the veliparib arm 
at 35.0 months, numerically increased over 30.0 
months in the placebo arm. These data suggest 
that patients with TNBC contributed to the ben-
efit of the veliparib regimen observed in the pri-
mary analysis of the BROCADE3 study. The 
mOS for patients with metastatic TNBC is 
approximately 9–12 months with standard chem-
otherapy.20 Atezolizumab plus nab-paclitaxel has 
recently become available for some patients with 
metastatic TNBC, based on results from the 
IMpassion130 trial.12 Within the programmed 
cell death protein 1 ligand 1+ subgroup in this 
study, mPFS was 7.5 and 5.0 months for atezoli-
zumab plus nab-paclitaxel versus placebo plus 
nab-paclitaxel, respectively. mOS in this sub-
group was 25.0 months compared with 17.6 
months. Additional subgroup analyses suggested 
similar benefit in patients with and without 
gBRCA mutations.21 Pembrolizumab plus chem-
otherapy has also been studied in patients with 
metastatic TNBC.13 mPFS in the ITT popula-
tion was 7.5 and 5.6 months for pembrolizumab 
plus chemotherapy versus placebo plus chemo-
therapy, respectively. The mPFS and mOS 
observed here suggest that the veliparib plus car-
boplatin/paclitaxel approach may provide a sub-
stantial benefit for patients with gBRCA 
mutation-associated advanced TNBC. However, 
it should be noted that paclitaxel may not be the 
optimal chemotherapy backbone for immuno-
therapy regimens in patients with gBRCA muta-
tions. Given the demonstrated superiority of Ta
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platinum chemotherapy compared with taxanes,4 
further data are needed on the efficacy of plati-
num chemotherapy combinations with new 
immune checkpoint inhibitors in patients with 
gBRCA mutations.

First-line treatment options for patients with HR+ 
breast cancer differ from those for patients with 
TNBC. According to current guidelines, standard 
chemotherapy, including taxanes and platinum 
agents, is preferred for patients with advanced 
HER2-negative TNBC, while endocrine therapy is 
preferred for patients with HR+ breast cancer.11,20 
However, recommendations for chemotherapy 
begin to align in these subgroups once patients 
with HR+ disease are no longer considered candi-
dates for endocrine therapy due to visceral involve-
ment and resistance to hormonal therapies. Prior 
endocrine therapy was common among patients in 
the HR+ subgroup in this study, with approxi-
mately two-thirds of patients in both treatment 
arms having received prior endocrine therapy. As 
in the TNBC subgroup, mPFS of greater than 1 
year was observed in both treatment arms of the 
HR+ subgroup, with a hazard ratio favoring the 
veliparib arm (13.0 months vs 12.5 months; haz-
ard ratio (95% CI): 0.69 (0.52, 0.93); p = 0.013). 
Many patients had long-lasting benefit, evidenced 
by the proportion of patients alive and progression 
free at 2 years (veliparib: 27.5%, placebo: 15.3%) 
and 3 years (17.5%, 8.6%). The mOS observed in 
HR+ patients also contributed to the long dura-
tions of OS seen in the whole BROCADE3 study 
population: 32.4 months in the veliparib arm ver-
sus 27.1 months in the placebo arm (hazard ratio 
(95% CI): 0.96 (0.68, 1.36); p = 0.832). These 
data suggest a benefit of the veliparib combination 
regimen for patients with HR+ disease for whom 
chemotherapy is appropriate. The safety profile of 
the regimen was comparable in the HR+ and 
TNBC subgroups and similar to the overall study 
population.19

Friedlaender and colleagues7 previously reported 
an increase in acute hematologic toxicities from 
chemotherapy in patients with gBRCA1 com-
pared with gBRCA2 mutations. While we 
observed slightly increased frequencies of anemia 
and thrombocytopenia in the gBRCA1 subgroup 
compared with the gBRCA2 subgroup, the fre-
quencies were high in both arms and differences 
were not clinically meaningful. The magnitude of 
PFS benefit observed was comparable between 
the two subgroups. These data suggest that 
patients benefited, with comparable toxicity 

burden whether they harbored a gBRCA1 or 
gBRCA2 mutation.

While these subgroup analyses were prespecified, 
the study was not powered to formally test 
hypotheses in the different subgroups. 
Furthermore, a portion of patients in each sub-
group discontinued carboplatin and paclitaxel 
prior to progression and received study drug 
monotherapy. The study was not designed to 
evaluate benefit of veliparib combination therapy 
compared with veliparib monotherapy.

PARPi monotherapy is a treatment option for 
patients with gBRCA1/2 mutations and advanced 
breast cancer. The subgroup analyses presented 
here suggest that combining veliparib with carbo-
platin/paclitaxel provides benefit to patients with 
gBRCA mutation-associated breast cancer, 
regardless of whether their tumors are HR+ or 
triple negative, and without additional toxicity 
based on the gBRCA gene bearing a mutation.
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