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Abstract

Purpose Veliparib, a poly(ADP-ribose)-polymerase (PARP) 1 and 2 enzyme inhibitor, was administered at 120 mg twice
daily (BID) for 7 days in a 21-day cycle with carboplatin/paclitaxel in the Phase 2 BROCADE study in patients with BRCA-
deficient recurrent or metastatic breast cancer, a dose based on Phase 1 results. Population pharmacokinetic (PK) and
exposure—response analyses were undertaken to retrospectively evaluate whether an optimal dose was used in BROCADE.
Methods A population PK analysis was performed using data from 168 patients in BROCADE along with data from 288 subjects
in another 5 studies. The relationship between veliparib exposure and efficacy variables (including progression-free survival [PES]
and objective response rate [ORR]) and safety variables (selected grade 3 or greater hematological adverse events) were analyzed.
Results Veliparib PK parameters in BROCADE were comparable to the previous studies. Creatinine clearance on veliparib
apparent clearance and lean body weight on veliparib apparent volume of distribution were identified as covariates. A trend of
better efficacy (PFS and ORR) in the veliparib arm compared to placebo was observed. However, veliparib exposure-efficacy
response was relatively flat with higher veliparib exposures not showing better efficacy. No exposure—response relationship
was observed in grade 3 or greater hematological toxicities (anemia, neutropenia, leukopenia, and thrombocytopenia).
Conclusions The exposure—response analysis suggested that intermittent 7-day veliparib 120 mg BID dosing in a 21-day
cycle provided additional efficacy without meaningfully impacting the safety and tolerability when co-administered with
carboplatin and paclitaxel in patients with BRCA-deficient breast cancer. A higher dose of veliparib is unlikely to provide
greater benefit in this combination in patients with BRCA-deficient recurrent or metastatic breast cancer.
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Introduction

Poly(ADP-ribose)-polymerase (PARP) is a nuclear enzyme
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and lung cancers (e.g., NCT02163694, NCT02470585,
NCTO01051596, NCT02921256, NCT02106546) [5, 6].

The BROCADE study (NCT01506609) was a rand-
omized, partially blinded Phase 2 study to evaluate the
efficacy and tolerability of veliparib in combination with
temozolomide (TMZ) or in combination with carboplatin/
paclitaxel compared with placebo plus carboplatin/paclitaxel
in patients with BRCA1 or BRCA?2 deleterious mutation and
locally recurrent or metastatic breast cancer [6]. The dose
regimen of veliparib with carboplatin/paclitaxel, 120 mg
twice daily (BID) on days 1-7 in every 21-day cycle, was
selected based on the tolerability and preliminary evidence
of efficacy of veliparib in combination with carboplatin/
paclitaxel from several Phase 1 studies [7]. While the high-
est tolerable veliparib dose in this combination was 150 mg
BID at the start of the BROCADE study, a more recent
Phase 1 study in patients with non-small cell lung cancer
suggested that a veliparib dose as high as 240 mg BID was
tolerable in combination with carboplatin (AUC 6)/pacli-
taxel (200 mg/mz) [8]. The maximum tolerated dose of veli-
parib maintenance monotherapy was 400 mg BID in patients
with ovarian cancer [9]. To evaluate whether an optimal
veliparib dose was selected for the BROCADE study, an
exposure—response analysis was conducted following the
completion of the study.

Materials and methods
Study design and patient population

The BROCADE study was a Phase 2 randomized, partially
blinded study to evaluate the efficacy and tolerability of veli-
parib in combination with carboplatin and paclitaxel com-
pared to placebo plus carboplatin and paclitaxel in subjects
with BRCAI or BRCA2 mutation and locally recurrent breast
cancer or metastatic breast cancer who have received not
more than two prior lines of cytotoxic therapy for meta-
static disease. Details on the study design and patient popu-
lation were previously described [6]. At each clinical trial
site, an independent ethics committee/independent review
board approved the study. The trial followed the principles
of Declaration of Helsinki and all patients provided written
informed consent.

The current analyses utilized data from two of the three
arms—veliparib plus carboplatin/paclitaxel and placebo plus
carboplatin/paclitaxel. Briefly, patients received 120 mg
veliparib or placebo BID on days 1-7 of each 21-day cycle
starting 2 days prior to receiving chemotherapy. Paclitaxel
was administered at 175 mg/m? intravenously over approxi-
mately 3 h and carboplatin was administered at an area
under the concentration—time curve (AUC) of 6 mg min/mL
intravenously over approximately 15-30 min immediately
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following paclitaxel infusion on day 3 of each 21-day
cycle. Treatment was continued until disease progression or
unmanageable toxicity. Veliparib plasma pharmacokinetic
samples were collected pre-dose and at 1, 2, and 3 h after
dosing on cycle 1 day 3 and pre-dose on cycle 2 day 3.

The endpoints of interest for the current expo-
sure—response analyses were progression-free survival
(PES), the primary endpoint of the study, and objective
response rate (ORR), a secondary study objective. Tumor
response was assessed by computed tomography scan as per
the Response Evaluation Criteria in Solid Tumors v1.1 at
screening, thereafter at 9-week intervals, and at the final
visit. Safety was monitored throughout the study and adverse
events were graded with the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events v4.0.

Population pharmacokinetic analysis

The population pharmacokinetic (PK) analysis included
sparse veliparib plasma concentration data from 168 patients
in the current study (Study 1) along with the data from 288
patients in 5 other veliparib Phase 1/2 studies conducted in
patients with non-hematological malignancies (Supplemen-
tary Table 1).

The population PK model was developed using a non-lin-
ear mixed effects modeling approach with NONMEM (ver-
sion 7.3, ICON development solutions, Ellicott City, MD,
USA). The first-order conditional estimation (FOCE) with
eta (y)—epsilon (¢) interaction was employed in the analysis.
Graphical exploration of the data and processing of NON-
MEM output were performed with R (version 3.4.0). In the
development of base model, one- and two-compartment mod-
els with first-order absorption and elimination were evaluated.
Individual PK parameters were assumed to be log-normally
distributed. Proportional and proportional plus additive (com-
bined error model) residual error models were assessed.

Following identification of the structural model, a covari-
ate model was built to assess the impact of patient demo-
graphics and baseline characteristics on veliparib pharma-
cokinetics. The following covariates were screened: body
weight, body mass index (BMI), body surface area (BSA),
lean body weight (LBW), age, sex, race, creatinine clear-
ance, liver function markers (AST, ALT, and bilirubin), and
albumin.

The functional relationship between continuous covari-
ates and PK parameters was characterized using the follow-
ing equation:

COV

9COHK
TVP = 0 x (—)
medianCOV

where TVP is the typical value of the population PK param-
eter, 0 is the PK parameter estimate at the median value of
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the covariate (COV), and 0,
covariate effect.

The relationship between categorical covariates and PK
parameters was modeled using the following equation

. is the power exponent for the

TVP = 0 x 9"

cat

where TVP is the typical value of the population PK param-
eter when I, is O (binary categorical covariate) and @, is
the proportional change in TVP when [ is 1.

Covariate modeling was carried out by forward inclusion
(0.01 significance level) and backward elimination (0.001
significance level) using the likelihood ratio test. The final
model was chosen based on reduction in the objective func-
tion value (OFV), goodness-of-fit plots, visual predictive
checks, precision of parameter estimates, and reduction in
the inter-individual and residual variability.

Exposure-response analysis

Exposure—-response analyses were conducted using data
from the BROCADE study. All subjects with or without
measurable disease per RECIST (ver 1.1) criteria were uti-
lized for PFS analysis using the Kaplan—Meier method while
only subjects with measurable disease were considered for
PFS analysis using the Cox proportional hazards model and
ORR analysis. Because overall adherence was high without
any pronounced differences across exposure quartiles, for
these analyses, steady-state area under the plasma concentra-
tion—time curve over the 12 h dosing interval (AUC,,) was
used as the measure of veliparib exposure. The AUC,, was
calculated from a posteriori Bayesian estimates of individual
PK parameters obtained from the population PK model.

To evaluate the exposure-response relationship compared
with the placebo group, patients in the veliparib exposure
populations were stratified into high and low exposure
groups by splitting the steady-state AUC,, at the median.
Kaplan—Meier curves were used to visualize PFS for each of
the individual exposure groups vs. the placebo arm.

Cox regression analysis was used to quantify the effect of
treatment and exposures of veliparib on PFS. The following
baseline characteristics were included to balance potential
confounders: baseline tumor size (sum of the longest diam-
eters of the target lesions), prior cytotoxic therapy, hormone
receptor status (progesterone receptor [PgR] and/or estrogen
receptor [ER]), age, Eastern Cooperative Oncology Group
(ECOG) performance status, and baseline albumin level.
Hormone receptor status, prior cytotoxic therapy, and ECOG
status were the stratification factors used during randomiza-
tion of the study. Baseline serum albumin, tumor size, and age
were reported to be important prognostic factors influencing
survival in breast cancer [10—13]. Binary coding was used
for categorical covariates while continuous covariates were

standardized. Treatment effect was tested in the presence of
potential confounders in all subjects. Effect of veliparib expo-
sure (steady-state AUC,,) was tested in the presence of poten-
tial confounders within the veliparib arm.

Logistic regression analysis was used to evaluate the rela-
tionship between the occurrence of complete response (CR)
and partial response (PR) constituting overall response rate
(ORR) and veliparib daily exposure (steady-state AUC,,).
Both linear and non-linear (E,,,, model) relationships were
explored. A range of fixed ECs, values was compared to a
model that is linear in exposure and a model that only con-
siders treatment as a binary variable. The Akaike Informa-
tion Criterion (AIC) was used to choose among those models.
Covariates baseline tumor size, prior cytotoxic therapy, hor-
mone receptor status (PgR and/or ER), age, ECOG perfor-
mance status, and baseline albumin level were tested for their
influence on the intercept.

For Cox and logistic regression analyses, only complete
cases where all predictors were known were considered. The
analyses were conducted using R (version 3.5.1).

The safety endpoints selected for the exposure-safety
analyses were neutropenia, thrombocytopenia, leukopenia,
and anemia. For exposure-safety analyses, veliparib exposure
populations were divided into the exposure groups defined by
steady-state AUC,, quartiles. The maximum decrease from
baseline for all the safety variables was compared between the
placebo and veliparib exposure quartiles.

Dose intensity of veliparib and carboplatin
and paclitaxel

Dose intensity of veliparib, carboplatin, and paclitaxel was
calculated by dividing the cumulative dose of each of the drugs
over the treatment period by treatment duration. Median dose
intensity of each of the drugs was compared between placebo
and veliparib exposure quartiles (as defined above in the expo-
sure-safety analyses).

Results
Veliparib population pharmacokinetics

A total of 4048 plasma concentrations from 456 patients
with solid tumors were analyzed. Of these, approximately
3% were reported as below the limit of quantitation. Given
the low incidence of observations below the limit of quantifi-
cation, the M5 method was used wherein all the observations
below the limit of quantification were replaced with half of
the lowest limit of quantification values (LLOQ/2) [14]. A
summary of patient demographics and baseline characteris-
tics in the BROCADE study and the whole population PK
dataset are presented in Table 1 and Supplementary Table 2,
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respectively. The median age of the whole population PK
dataset was 55 years with a median body weight of 70 kg.
The majority of the whole population was White (87%) and
female (71%).

A one-compartment model with first-order absorption
best described the pharmacokinetics of veliparib. The model
was parameterized in terms of absorption rate constant (k,),
apparent oral clearance (CL/F), and apparent volume of dis-
tribution (V/F). Inter-subject variability was estimated on
CL/F and V/F in the final model and correlation between
the intersubject variability terms was estimated to be 0.457
in the final model. A combined (proportional plus additive)
error model was used to account for residual variability.
Covariate analysis identified creatinine clearance on clear-
ance (CL/F) and lean body weight (LBW) on apparent vol-
ume of distribution (V/F) as significant covariates affect-
ing veliparib pharmacokinetics. Covariates explained 24%
and 34% of the variability in CL/F and V/F, respectively, in
the final model relative to the base model. Supplementary
Table 3 shows the parameter estimates of the final model
and the precision associated with them. All parameters
were estimated with high precision (relative standard error
(RSE) <14%) and low shrinkage was associated with ran-
dom effects (<27%). The final equations for the typical val-
ues of CL/F and V/F are as follows:

Table 1 Patient demographics and baseline factors in Phase 2 BRO-
CADE study

Veliparib plus car-  Placebo plus car-
boplatin/paclitaxel boplatin/paclitaxel
(N=95) (N=98)
Age (year), median (range) 44 (25-65) 46 (24-66)
Prior cytotoxic therapy
No, N (%) 14 (14.7) 20 (20.4)
Yes, N (%) 81 (85.3) 78 (79.6)
ECOG status
0-1, N (%) 91 (95.8) 92 (93.9)
2, N (%) 4(4.2) 6(6.1)
Baseline tumor size (mm), 54 (11-207) 51 (11-209)
median (range)
ER and/or PgR
Any positive, N (%) 57 (60.0) 55 (57.9)
Both negative, N (%) 38 (40.0) 40 (42.1)
BRCA1
Positive, N (%) 51 (53.7) 53 (54.1)
Negative, N (%) 44 (46.3) 45 (45.9)
BRCA2
Positive, N (%) 44 (46.3) 46 (46.9)
Negative, N (%) 51 (53.7) 52 (53.1)
TNBC
Yes 38 (40.0) 40 (42.1)
No 57 (60.0) 55 (57.9)
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0.457
CRCL
L/F = 454( ———2
CL/F =45 <102mL/min> exp ()

0.846
LBW

Goodness-of-fit plots for the final model in Supplemen-
tary Fig. 1 showed adequate agreement between observed
and model-predicted veliparib plasma concentrations (Sup-
plementary Fig. 1A and 1B) and the conditional weighted
residuals vs. population predicted concentrations (Supple-
mentary Fig. 1C) or time (Supplementary Fig. 1D) plots
suggest lack of significant bias in the model fit.

Post hoc parameters from the BROCADE study were
compared with those from the rest of the studies used in the
population PK analyses. Veliparib CL/F in the BROCADE
study is consistent with other studies (480 L/day in BRO-
CADE vs. 489 L/day in other studies) while V/F estimate
was less compared to other studies (151 L in BROCADE vs.
179 L in other studies). This apparent difference in V/F can
be explained by the lower LBW in the current study which
included mostly female subjects who tend to have lower
LBW compared to male subjects [mean LBW of 43.0 kg
in BROCADE (98.2% female subjects) vs. 49.7 kg in other
studies (53.8% female subjects)].

Exposure-response relationship

A total of 193 subjects (95 in the veliparib plus carbopl-
atin/paclitaxel arm and 98 in the placebo plus carboplatin/
paclitaxel arm) with or without measurable disease at base-
line were used in the PFS analysis using the Kaplan—Meier
method. Kaplan—Meier plots of PFS stratified by veliparib
steady-state AUC;, demonstrated that the veliparib plus car-
boplatin/paclitaxel arm showed a trend of improvement in
PFS over placebo plus carboplatin/paclitaxel arm, but there
was no significant relationship between the level of veliparib
exposure and PFS (Fig. 1). Baseline variables were com-
pared between placebo plus carboplatin/paclitaxel and low
and high veliparib exposure groups and they were generally
balanced between all three groups.

A total of 156 subjects (77 in the veliparib plus carbopl-
atin/paclitaxel arm and 79 in the placebo plus carboplatin/
paclitaxel arm) with measurable disease at baseline and no
missing covariate values were used in the Cox proportional
hazards model. In the Cox regression analysis, there was a
trend of improvement in PFS in veliparib arm compared to
placebo, although not statistically significant. Baseline tumor
size, albumin, and age were identified as significant covari-
ates for PFS (Table 2). For every unit increase in continuous
covariate (increase corresponding to one standard deviation
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Fig.1 Comparison of PFS between placebo, low and high veliparib
exposure groups in combination with carboplatin/paclitaxel. Expo-
sure represents model estimated post hoc steady-state AUC,,, in
mg * day/L

in the observed population), the hazard would change by the
estimated ratio. However, within the veliparib arm, when
veliparib steady-state exposure (AUC,,) was incorporated

in the model along with potential confounding variables, no
trend was observed between veliparib exposure and PFS.

For the ORR model, a total of 139 subjects (67 in the
veliparib plus carboplatin/paclitaxel arm and 72 in the pla-
cebo plus carboplatin/paclitaxel arm) with valid response
assessment and no missing covariates were included in
the model. As previously published, the ORR in the veli-
parib plus carboplatin/paclitaxel arm was 78%, which
was a significant improvement (P < 0.05) compared to
61% in the placebo plus carboplatin/paclitaxel arm [6].
The density plot of tumor best response to characterize
antitumor activity shows that patients in the veliparib
plus carboplatin/paclitaxel arm had deeper tumor best
response compared to those in the placebo plus carbopl-
atin/paclitaxel arm (Fig. 2). Comparing linear, non-linear
E_ . and binary predictors for the impact of treatment on
ORR, the model with binary treatment effect was selected
by AIC (Fig. 3). This is consistent with decreasing AIC
with decreasing ECs, indicating that other than the treat-
ment effect, there is a flat exposure-response relationship
among subjects treated with veliparib at 120 mg BID. No
significant covariates were identified.

For hematological toxicities (anemia, neutropenia, leu-
kopenia, and thrombocytopenia), no exposure—response
relationship in the maximum decrease from baseline was
observed (Fig. 4).

Table 2 Cox proportional

. . Parameter Variable type Progression-free survival
hazards survival analysis on .
PFS with covariates Hazard ratio
(95% CI)

All subjects (active + placebo)
Treatment Yes vs. no 0.785 (0.519-1.19)
Prior cytotoxic therapy Yes vs. no 0.63 (0.381-1.04)
Albumin Continuous 0.548 (0.352-0.851)**
ECOG 2vs.0orl 1.58 (0.725-3.44)
Age Continuous 0.759 (0.614-0.937)*
Baseline tumor size Continuous 1.32 (1.07-1.63)*

Estrogen receptor and/or progesterone receptor

Veliparib arm only
Exposure (AUCqg 15 1,)
Prior cytotoxic therapy
Albumin

ECOG

Age

Baseline tumor size

Any positive vs. both negative

0.703 (0.471-1.05)

Continuous 1.02 (0.716-1.47)

Yes vs. no 0.235 (0.108-0.512)**3*
Continuous 0.677 (0.337-1.36)
2vs.0orl 1.65 (0.350-7.80)
Continuous 0.897 (0.647-1.24)
Continuous 1.66 (1.14-2.42)**

Estrogen receptor and/or progesterone receptor Any positive vs. both negative

0.515 (0.277-0.959)*

*P<0.05, #P<0.01, ***P<0.001
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Comparison of dose intensity of chemotherapy
agents and veliparib across veliparib exposure
quartiles and placebo group

Median dose intensity of carboplatin, paclitaxel, placebo,
and veliparib was comparable between placebo and veli-
parib exposure quartiles (Supplementary Fig. 2) suggest-
ing that there was no apparent difference in the dose inter-
ruptions and dose reductions of chemotherapy agents in
the veliparib exposure quartiles and the placebo arm, and
no apparent difference in the dose interruptions and dose
reductions of veliparib in the veliparib exposure quartiles.
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Discussion

Randomized, placebo-controlled dose ranging studies are
rarely conducted for anti-cancer drugs [15], which casts the
uncertainty on whether the optimal dose of an investigational
drug is studied in the pivotal study. An exposure-response
analysis that takes the advantage of inter-subject variability
in PK exposure following the same dose of veliparib was
performed to evaluate whether 120 mg BID was an opti-
mal dose of veliparib in combination with carboplatin and
paclitaxel in patients with BRCA-deficient advanced breast
cancer.
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Fig. 3 Logistic regression analysis of overall response rate

In the BROCADE study, a veliparib dose of 120 mg BID
was selected based on the data available from an ongoing
Phase 1 dose escalation study of veliparib in combination
with carboplatin/paclitaxel or cisplatin/paclitaxel in newly
diagnosed patients with previously untreated ovarian/fal-
lopian or primary peritoneal cancer (NCT00989651). For
BROCADE study, 120 mg BID was determined to be the
recommended Phase 2 dose based on in vitro data and imma-
ture data from the Phase I study at the time. Doses greater

than 120 mg BID were eventually tested in this study and
more recent studies in patients with lung cancers tested
doses as high as 240 mg BID [16, 17].

A deeper tumor best response was observed in the veli-
parib plus carboplatin/paclitaxel arm compared to the
placebo plus carboplatin/paclitaxel arm, consistent with
a significantly higher ORR in the veliparib arm (78%) vs.
the placebo arm (61%) [6]. There was a trend of improve-
ment in PFS in the veliparib plus carboplatin/paclitaxel
arm compared to the placebo plus carboplatin/paclitaxel
arm although it did not reach statistical significance [6].
Although the BROCADE study evaluated veliparib at only
one dose level, a difference of about two-fold between the
medians of the highest and lowest exposure quartiles (i.e.,
12.5th and 87.5th percentiles) was observed in the study
population.

Exposure-efficacy response analysis revealed that within
the veliparib arm, the relationship between the efficacy
variable (PFS or ORR) and steady-state AUC,, of veliparib
was relatively flat and reached a plateau. In addition to the
stratification factors (that includes prior cytotoxic therapy
and receptor status), baseline tumor size and albumin level
were included as covariates in the PFS and ORR analysis
because tumor size has been reported to be an independ-
ent prognostic factor influencing survival in breast cancer
patients [12] and albumin is an indicator of patient’s nutri-
tional status, and lower serum albumin levels significantly
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affected the survival in all stages of breast cancer and also
other cancer types [10, 18]. With regard to safety, the class
effects of PARP inhibitors include hematological toxicities
such as anemia, thrombocytopenia, and neutropenia and
gastrointestinal effects such as nausea and vomiting. Hema-
tological effects are dose-limiting toxicities both as a single
agent and in combination with chemotherapy [19, 20], while
nausea and vomiting are more commonly dose limiting for
the monotherapy regimens which entail continuous dosing
with higher exposures. Hence, an exposure-safety response
analysis was conducted on selective hematological toxicities
(anemia, leucopenia, neutropenia, and thrombocytopenia).
There was no significant exposure-response with regard to
maximum decrease from baseline of anemia, leucopenia,
neutropenia, and thrombocytopenia in the study and is con-
sistent with no significant difference in the grade 3/4 hema-
tological toxicities between the veliparib and placebo groups
[6]. This suggested that veliparib did not add to the toxicity
of the chemotherapy backbone and 120 mg BID veliparib
dosed intermittently for 7 days in a 21-day cycle is well
tolerated in this combination. A similar favorable trend in
PFS vs. chemotherapy alone was observed in a randomized,
placebo-controlled, Phase II study of veliparib in combina-
tion with carboplatin and paclitaxel in non-small cell lung
cancer [5]; however, ORR was similar between veliparib
plus carboplatin/paclitaxel arm compared to the placebo plus
carboplatin/paclitaxel arm. In that study, grade 3/4 anemia,
thrombocytopenia, and neutropenia were similar between
the treatment groups.

In contrast to cytotoxic drugs which are dosed at the
maximum tolerated dose, targeted therapy may achieve
maximum efficacy at a dose lower than the maximum
tolerated dose. Veliparib showed greater than 50% PARP
inhibitory activity up to 24 h after a single dose at 25 and
50 mg in PBMC from healthy volunteers and tumor tis-
sues from patients [21]. This is consistent with other PARP
inhibitors such as olaparib, niraparib, and rucaparib, where
PARP inhibition plateaued at doses significantly lower than
their respective maximum tolerated/recommended Phase 2
monotherapy doses [22-24]. Therefore, significant inhibi-
tion of PARP activity is believed to occur at 120 mg BID,
well below veliparib monotherapy maximum tolerated dose
of 400 mg BID [25]. Based on the current analysis, doses
higher than 120 mg BID given for 7 days in a 21-day cycle
in combination with carboplatin and paclitaxel may not sig-
nificantly enhance the efficacy of veliparib in BRCA-mutated
breast cancer patients.

Population PK analysis inclusive of the BROCADE study
contains the largest dataset available yet for veliparib. Con-
sistent with the previous reports [26-28], renal clearance
and LBW were found to be significant covariates of systemic
clearance (CL/F) and V/F, respectively. It is also consist-
ent with the renal clearance being the primary elimination

@ Springer

pathway for veliparib [29]. The V/F was lower in the BRO-
CADE study in BRCA-mutated breast cancer patients when
compared to previous studies and this can be explained by
difference in body weight in the BROCADE study. The cur-
rent study consisted of primarily female subjects who tend
to have lower LBW compared to the other studies in various
solid tumors that contained both male and female subjects,
and hence lower apparent volume of distribution.

In summary, moderate increases in both PFS and ORR
had been reported in patients with BRCA1/2-mutated recur-
rent/metastatic breast cancer receiving veliparib in combina-
tion with carboplatin and paclitaxel compared with placebo
combined with carboplatin and paclitaxel in the BROCADE
study. The current exposure—response analyses showed a flat
relationship between veliparib exposure and PFS as well as
ORR in the exposure range observed at 120 mg BID dose.
Exposure—-response analyses also supported that the com-
bination regimen did not add toxicity to the chemotherapy
backbone. These findings suggest that a higher veliparib
dose given intermittently in combination with carboplatin
and paclitaxel is unlikely to provide additional efficacy
benefit in this population. In an ongoing Phase 3 study of
veliparib in combination with carboplatin and paclitaxel in
HER2-negative metastatic or locally advanced unresect-
able BRCA-associated breast cancer, veliparib is dosed at
120 mg BID for 7 days in a 21-day cycle until progression or
unacceptable toxicity and patients can continue on veliparib
maintenance therapy dosed at higher doses of 300—400 mg
BID if they discontinue carboplatin and paclitaxel and have
not progressed (NCT02163694).
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