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Combining PARP inhibitors and platinum-based chemotherapy in
metastatic triple negative and/or BRCA-associated breast cancer

Consolacion Molto Valiente?, Eitan Amir”

Division of Medical Oncology and Hematology, Department of Medicine, Princess Margaret Cancer Centre and University of Toronto, Toronto,

ON, Canada

Correspondence to: Dr. Eitan Amir. Division of Medical Oncology & Hematology, Department of Medicine, Princess Margaret Cancer Centre, and

University of Toronto, 610 University Ave, Toronto, ON, M5G 2M9, Canada. Email: eitan.amir@uhn.ca.

Comment on: Rodler E, Sharma P, Barlow WE, et 4l. Cisplatin with veliparib or placebo in metastatic triple-negative breast cancer and BRCA

mutation-associated breast cancer (S1416): a randomised, double-blind, placebo-controlled, phase 2 trial. Lancet Oncol 2023;24:162-74.

Keywords: Metastatic breast cancer; triple negative; PARP inhibitors; BRCAness; BRCA-like phenotype

Submitted Dec 28, 2022. Accepted for publication Jan 07, 2023. Published online Jul 03, 2023.

doi: 10.21037/tcr-23-365
View this article at: https://dx.doi.org/10.21037/tcr-23-365

Metastatic triple negative breast cancer (mTNBC) is
an aggressive cancer characterized by a poor prognosis
compared to other breast cancer subtypes. Even with
advances in therapy such as addition of immunotherapy
to chemotherapy, median overall survival (OS) remains
less than 2 years (1). With substantial unmet need, there
has been a lot of interest in expanding the therapeutic
armamentarium. Regardless of germline or somatic
BRCA mutation status, mTINBC can share characteristics
with cancers which arise in patients with homologous
recombination deficit (HRD). In this setting which has
been termed BRCAness (2), DNA double strand breaks
are repaired by more error-prone pathways such as non-
homologous end joining repair (3). This supports the study
of drugs targeting HRD in mTNBC.

In their recent publication in Lancet Oncology, Rodler
et al. (4) present the results of the S1416 trial. This was
a well-conducted, randomized trial which recruited 335
participants with mTNBC (>95% of participants) or
metastatic estrogen receptor (ER) and/or progesterone
receptor (PR) positive, human epidermal growth factor
receptor 2 (HER2) negative breast cancer with known or
suspected deleterious germline BRCAI or BRCA2 mutation
(<5% of participants). Eligible participants were then assigned
to receive 21-day cycles of cisplatin (75 mg/m? intravenously

on day 1) in combination with either veliparib (300 mg
orally twice a day on days 1-14) or placebo. Participants
could have received up to one line of chemotherapy for
metastatic disease.

The trial utilized a novel definition of BRCAness.
Among patients with wildtype germline BRCA1/2 mutation,
BRCAness was defined as a genomic instability score of 42
or higher, somatic BRCA1/2 mutation, BRCAI promoter
methylation, and/or germline mutation in homologous
recombination repair (HRR) genes (excluding BRCA1/2).
Using these criteria, the wildtype germline BRCA1/2
population was classified into BRCA-like and non-BRCA-
like phenotype groups. Among the 82% of patients with
available results, 48% were BRCA-like and 52% were non-
BRCA-like.

Initial results after a median follow-up of 11.1 months
showed that the addition of veliparib was not associated
with a significant difference in its primary endpoint of
progression-free survival (PFS) for the germline BRCA1/2-
mutated group [hazard ratio (HR), 0.79; 95% CI, 0.38-1.67;
P=0.54] or in the non-BRCA-like group (HR, 0.89; 95%
CI, 0.60-1.33; P=0.57). However, there was a statistically
significant, but modest magnitude difference in PFS for the
BRCA-like group (HR, 0.57; 95% CI, 0.37-0.88; P=0.010).
This significant relative effect translated to a 1.7 months
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absolute gain in median PFS, but there was no statistically
significant improvement in OS. There was no difference in
survival in any subgroup with numerically more events in
the veliparib arms in all subgroups other than the BRCA-
like group which showed a non-significant improvement in
survival with veliparib which differed by 1.8 months at the
median.

Of note, in the BRCA-like group, patients were allowed
to continue veliparib (or placebo) after chemotherapy
was discontinued and outcomes appeared to differ only
after most patients stopped chemotherapy. This raises
the question of whether the benefit of veliparib reflects
maintenance therapy after chemotherapy rather than
benefit from the combination of chemotherapy with a poly-
ADP ribose polymerase (PARP) inhibitor. It should also be
noted that in an era of immunotherapy in programmed cell
death ligand 1 (PD-L1) positive mTNBC (typically around
30-40% of all mMTNBC), the observation that only 4%
of patients received an immune checkpoint inhibitor as a
previous treatment means that the results of the S1416 trial
are more difficult to generalize to contemporary treatment.
Pembrolizumab in combination with chemotherapy has
now been established as the standard of care either in the
neoadjuvant setting and as first-line therapy for PD-L1
positive mTNBC (1,5). The impact of prior treatment with
immunotherapy on benefit from PARP inhibitors delivered
in later lines remains unknown.

As expected, the addition of veliparib did increase toxicity
consistent with the known adverse event profile of this drug.
There was excess hematologic toxicity for all three blood
cell lines as well as a modest increase in gastrointestinal
adverse events. The effect of this increased toxicity was that
there was an almost 5-times higher odds of discontinuation
of treatment for reasons other than progressive disease for
the combination of veliparib and chemotherapy compared
to placebo with chemotherapy [Mantel Haenszel odds ratio
(OR), 4.93, 95% CI: 3.16-7.67; P=0.004]. This difference
in treatment discontinuation also resulted in unbalanced
censoring of patients between the 2 arms with more
prevalent censoring of the veliparib arm. The effect of this
potential informative censoring is unclear.

Surprisingly, there was a no impact of the addition of
veliparib to platinum-based chemotherapy in the germline
BRCA1/2-mutated group (6-9). The reasons for this are
not clear. Prior trials had shown that the addition of PARP
inhibitors to chemotherapy increased response rate and
had a modest impact on PFS (10). One possible reason
is the low statistical power in this group. The trial was
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designed with an expected total sample size of 63 BRCA1/2
mutation carriers. However, only 37 patients were positive
for germline BRCA1/2 mutation. Another explanation is
that in some trials, PARP inhibitors were continued beyond
chemotherapy and PFS curves appeared to separate after
participants stopped chemotherapy (9). This questions
whether the observed effect reflects maintenance use of
PARP inhibitors rather than the combination of PARP
inhibitors with chemotherapy (11).

Irrespective of the statistical significance of these data
which may have been limited by statistical power, neither
the improvement in PFS nor in OS were of a clinically
meaningful magnitude. Specifically, the gains reported
failed to meet the threshold for clinically meaningful
benefit defined by professional societies. The American
Society of Clinical Oncology and the European Society
for Medical Oncology (ESMO) have developed tools to
quantify the magnitude of clinical benefit of drugs for the
treatment of solid tumors. For instance, the ASCO Cancer
Research Committee (ASCO-CRC) published targets
for clinically meaningful benefit using a single cut-off in
clinical trials for 4 cancer types (pancreatic cancer, lung
cancer, triple-negative breast cancer, and colon cancer).
Thresholds for clinically meaningful benefit were defined as
OS improvements ranging from 2.5 to 6 months and PFS
improvements ranging from 3 to 5 months. Therefore, the
addition of veliparib to chemotherapy would not meet the
threshold for clinically meaningful benefit defined by these
scales (12-16).

It is important to highlight that the scientific community
has not agreed on a definition of BRCAness for patients with
breast cancer. The definition of BRCA-like in the S1416
trial was novel, but questions remain. In order to define a
reproducible subgroup of patients who may benefit from
specific targeted therapy, there is a need for a standardized,
reliable and sensitive quantitative assay to define BRCAness.
Considering that 76% of wildtype germline BRCA1/2-
mutated patients presented with a genomic instability score
of at least 42, one critical aspect highlighted by these data
is the need to validate the threshold of genomic instability
score(s) needed to identify clinically meaningful antitumor
activity of PARP inhibitors (17-20).

In conclusion, despite its limitations, the results of the
S1416 trial are a welcome addition to the literature. The
modest effect of PARP inhibitors in unselected mTNBC
has been described before (21) and S1416 is confirmatory of
this. However, S1416 raises the question of whether it may
be possible to identify a subgroup of patients with mTNBC
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and with characteristics of BRCAness who may benefit from
the addition of PARP inhibitors to chemotherapy. Further
research especially in the validation of an appropriate
companion diagnostic for PARP inhibitors in patients
with BRCA1/2 wildtype status is required. Thereafter, an
appropriately designed randomized trial will be needed
to evaluate the therapeutic role of PARP inhibitors in this
group of patients. Such a trial may need to evaluate both
the value of concurrent chemotherapy and PARP inhibition
and the utility of PARP maintenance therapy in this setting.
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