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Abstract

Poly (ADP-ribose) polymerase (PARP) inhibitors have transformed the therapeutic management of
solid tumors, particularly ovarian cancer. Initially studied in BRCA deficient tumors, the Food and
Drug Administration (FDA) indications have expanded to include other homologous
recombination deficient tumors as well as biomarker-wildtype tumors. They have also gained
momentum not only as a treatment strategy, but as a maintenance strategy as well. While PARP
inhibitors were initially evaluated in the recurrent setting, they have now moved to frontline
therapy. This review will discuss the current FDA indications of the clinically available PARP
inhibitors for treatment and maintenance therapies. We will then review the recently completed
and ongoing clinical trials which may inform future clinical approvals.
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INTRODUCTION

The discovery of the enzymatic inhibitor Poly (ADP-ribose) polymerase, commonly known
as PARP, has transformed the therapeutic management of solid tumors. In ovarian cancer,
this has led to a series of Food and Drug Administration (FDA) indications in the frontline,
recurrent, and maintenance settings.
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During cellular growth and division, errors in DNA sequences are common and are repaired
through a series of DNA repair pathways. Five major pathways exist for DNA repair: direct
repair, mismatch repair, base excision repair, nucleotide excision repair, and double-strand
break repair (Plummer, 2010). Double-strand break repair occurs by high fidelity
homologous recombination repair and non-homologous end-joining, which is much more
error prone (Plummer, 2010).

Homologous recombination deficient cells are particularly sensitive to PARP inhibitors
(Brody, 2005; Bryant, et al., 2005). BRCA1 and BRCAZ are tumor suppressor genes that
have been linked to a fundamental role in DNA repair through formation of homologous
recombination repair complexes (Venkitaraman, 2002). Any mutation leading to inactivation
of BRCA leaves cells vulnerable to inactivation of the second BRCA allele, resulting in
homologous recombination deficiency via impaired double-stranded DNA break repair. This
concept of biallelic BRCA loss is referred to as “synthetic lethality” or “synthetic sickness,”
and is the mechanism by which BRCA deficient tumors treated with PARP inhibitors induce
cellular apoptosis (Konstantinopoulos, Ceccaldi, Shapiro, & D’Andrea, 2015). Hence, the
role of PARP inhibitors was first explored in clinical trials of patients harboring a germline
BRCA mutation. Given that ovarian cancer is the second most common BRCA mutation-
associated malignancy for women (Ford, Easton, Bishop, Narod, & Goldgar, 1994;
Struewing, et al., 1997), it is not surprising that some of the first approvals for PARP
inhibitor therapies occurred for women with ovarian, fallopian tube, and primary peritoneal
cancers. Although these malignancies are clinically considered to be distinct, recent research
supports a common progenitor for all three tumor origins (Kurman & Shih le, 2010), and
thus these three tumor types are treated similarly in the clinical setting. For the purposes of
this review, we will henceforth refer to women with “ovarian cancer,” but will be including
women with fallopian tube and primary peritoneal malignancies under this distinction as
well.

PARPs constitute a family of 18 enzymatic proteins that facilitate DNA repair primarily
through base excision repair, preventing double-stranded breaks and non-homologous end-
joining (Konstantinopoulos, et al., 2015). After binding to altered DNA, PARP uses NAD*
to create polymers of poly(ADP-ribose) (PAR) and transfers it to acceptor proteins,
including PARP itself (Plummer, 2011). This process is called auto-poly(ADP-ribosyl)ation
and leads to recruitment of multiple proteins to form a repair complex at the site of DNA-
damage (Plummer, 2011). It has also been suggested that mutations in PARP at sites of
endogenous damage results in trapping of PARP itself (Konstantinopoulos, et al., 2015).
Through the formation of PAR-complexes there is reduced PARP affinity for DNA (Satoh &
Lindahl, 1992). Mutated PARP is unable to synthesize poly(ADP-ribose) polymers and
PARP becomes trapped on DNA, inhibiting DNA repair (Satoh & Lindahl, 1992). PARP
inhibitors create a similar scenario leading to inactivation of PARP, and likely induce PARP
trapping and inhibition of DNA repair simultaneously (Satoh & Lindahl, 1992). In fact,
recent studies show that PARP inhibitor mediated trapping of PARP-DNA complexes are
linked to cytotoxicity irrespective of the unrepaired single-strand breaks caused by inhibition
of PARP (Murali, et al., 2012). This publication suggests that the biggest anti-cancer activity
for this class of drugs may be mediated via PARP trapping.
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This review will describe the FDA indications for PARP inhibitors in the management of
patients with primary and recurrent ovarian cancer (Table 1). We will also discuss relevant
clinical considerations and will review the most recent clinical trials which may serve as the
basis for future clinical indications.

Frontline PARP Inhibition: Current Approvals

In December 2018, the FDA granted olaparib approval in the frontline maintenance setting
in patients with either a germline or somatic BRCA mutations that exhibited either a partial
or complete response to first-line platinum chemotherapy. This came as a result of findings
from SOLO1, a Phase 11l randomized, multicenter trial that assigned patients with germline
or somatic BRCA mutations and stage I11/1V ovarian, fallopian tube, or primary peritoneal
cancer (K. Moore, et al., 2018). Following a complete or partial response to adjuvant
platinum-based chemotherapy, patients were randomized to olaparib tablets 300 mg twice
daily or placebo. Importantly, patients with complete, optimal, and suboptimal cytoreductive
surgeries were allowed to enroll. Maintenance therapy was continued for up to two years in
the setting of a complete response, or indefinitely in the setting of a partial response (K.
Moore, et al., 2018). In this study, treatment with olaparib was associated with a statistically
significant improvement in progression-free survival (PFS) compared with those who had
received placebo (K. Moore, et al., 2018). The estimated median progression-free survival
had not been reached in those who received olaparib, compared with13.8 months in those
who were given placebo (HR, 0.30; 95% CI, 0.23-0.41; £<.0001) (K. Moore, et al., 2018).
Approximately 10% of patients on the trial continued treatment beyond two years and 12%
experienced a discontinuation rate for adverse events. Importantly, benefit persisted beyond
two years, with 60% of patients treated with olaparib alive progression free at three years
compared to 27% of patients treated with placebo. This suggests that two years of
maintenance is adequate to achieve benefit.

Until this year, olaparib was the only PARP inhibitor with an FDA approval for frontline use
in ovarian cancer. For patients with germline BRCA mutations, maintenance olaparib in the
frontline setting has become the new standard of care. Although patients with somatic
BRCA mutations were allowed to enroll in SOLO1, only two patients were ultimately
included (K. Moore, et al., 2018). Despite these small numbers, the FDA approval does
include women with somatic BRCA mutations, and thus many oncologists are testing for
these alterations in the frontline setting in order to prescribe olaparib maintenance even in
women without germline mutations.

In April 2020, the FDA approved niraparib for women with advanced epithelial ovarian
cancer who have had a complete or partial response to platinum-based chemotherapy. This
approval was based on the PRIMA trial (PRIMA/ENGOT-0OV26/GOG-3012). This Phase 111
randomized controlled trial evaluated the use of maintenance niraparib following primary
platinum-based chemotherapy (Gonzalez-Martin, et al., 2019), and followed closely on the
success from the SOLOL1 trial. Patients had Stage 111 or IV disease, with either high grade
serous or endometrioid tumors. They must have had a complete or partial response after six
to nine cycles of chemotherapy. In contrast to SOLO1, however, patients with complete
cytoreduction at surgery were not eligible for this trial. Patients were only enrolled if they
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had visible residual tumor after primary debulking for Stage 11l disease, had inoperable
Stage 111 disease, or had Stage IV disease. Patients were then randomized to niraparib or
placebo, with doses ultimately adjusted to include the weight and platelet count
considerations. Based on data presented at the Society for Gynecologic Oncology 2019
Annual Meeting, use of a modified starting dose of niraparib based on weight and platelet
count resulted in improved tolerability (Monk, et al., 2019). Tumors were evaluated for
homologous recombination deficiency (HRD) using the presence of a BRCA mutation
and/or an HRD score of 42 or greater on the myChoice CDX (Myriad Genetics). For those
patients whose tumors demonstrated HRD (primary endpoint), the use of niraparib was
associated with a median PFS of 21.9 months compared with 10.4 months for the placebo
group (HR 0.43, 95% CI1 0.31-0.59, p < 0.001) (Gonzalez-Martin, et al., 2019). When the
entire cohort was evaluated (a conditional primary endpoint based on the HRD analysis), the
median progression-free survival was 13.8 months in the niraparib group compared with 8.2
months in the placebo group (HR 0.62, 95% CI 0.50-0.76, p < 0.001). Overall survival data
are not mature. These data are particularly intriguing as the study included patients
irrespective of BRCA mutation status (Gonzalez-Martin, et al., 2019), in contrast to SOLO1
(K. Moore, et al., 2018).

In addition to the single agent options described above, in May 2020, the FDA approved the
addition of olaparib maintenance to bevacizumab in patients with advanced ovarian cancer
after response to first-line platinum-based chemotherapy with bevacizumab in the setting
homologous recombination deficiency. HRD is defined by either a deleterious or suspected
deleterious BRCA mutation, and/or genomic instability.

This approval is based on the PAOLA-1 (PAOLA-1/ENGOT-ov25) trial which investigated
use of maintenance olaparib and bevacizumab in combination patients with newly diagnosed
stage 11 or 1V high grade serous or endometrioid tumors (Ray-Coquard, et al., 2019). They
must have received a tumor debulking surgery, in the primary or interval setting. Patients
with and without macroscopic disease after surgical debulking were included. Patients must
have received at least three cycles of bevacizumab as part of their neoadjuvant and/or
adjuvant chemotherapy, and must have had a complete or partial response. They were then
randomized to either twice daily olaparib or placebo. Both cohorts continued to receive
bevacizumab every three weeks; total bevacizumab exposure was up to 22 cycles. Tumors
were analyzed for BRCA mutation status as well as HRD by myChoice (score = 42; Myriad
Genetics), but patients both with and without HRD and/or BRCA mutations could enroll.
Overall, the median progression-free survival for the olaparib/bevacizumab group was 22.1
months, compared with 16.6 months in the placebo/bevacizumab group (Primary endpoint;
HR 0.59, 95% CI 0.49-0.72, p < 0.001). Several exploratory analyses were then performed.
When the analysis was limited only to patients with a somatic BRCA mutation, the median
progression-free survival was 37.2 months for the olaparib/bevacizumab group compared
with 21.7 months for the placebo/bevacizumab group (HR 0.31, 95% CI 0.20-0.47). When
the analysis was limited to patients with HRD but without somatic BRCA mutations, the
median progression-free survival decreased to 28.1 months for olaparib/bevacizumab,
compared with 16.6 months for placebo/bevacizumab (HR 0.43, 95% CI 0.28-0.66).
Patients with tumors that were HRD negative or unknown HRD status had no significant
difference in progression-free survival across treatment groups (HR 0.92, 95% CI 0.72-
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1.17). There were no clinically significant differences in quality of life scores across
treatment groups (Ray-Coquard, et al., 2019).

Although olaparib and now niraparib maintenance has become standard of care for many
women, some oncologists cite concerns regarding the possibility of over-treatment. An
alternative strategy that has not yet been explored is the use of active surveillance following
completion of primary treatment, with early initiation of a PARP inhibitor once a recurrence
is detected. The efficacy of PARP inhibitors as salvage therapy in this situation is not known,
but theoretically, this treatment approach could reduce the number of months that a patient is
receiving therapy. On the other hand, if overall survival is realized in the SOLO1 and
PRIMA trials, such delay-in-treatment strategies would need to be revisited to assess risk/
benefit trade-offs. Future studies will need to address these concerns, especially as the
number of women who receive frontline maintenance therapy continues to rise.

Recurrent Setting: Current Approvals for Treatment

In the recurrent setting, PARP inhibitors currently have approvals both as treatment and
maintenance strategies, and each of the approved PARP inhibitors (olaparib, niraparib, and
rucaparib) have slightly different indications for use. Additionally, although the first PARP
inhibitor approval was limited to those patients with germline BRCA mutations, indications
have since expanded.

In 2014, olaparib obtained accelerated approval for use in patients with recurrent ovarian
cancer who had germline BRCA mutations and who had received at least three prior lines of
therapy. This approval was based on a multicenter, Phase 1 clinical trial that enrolled
patients with germline BRCA mutations who had ovarian cancer, breast cancer, pancreatic
cancer, prostate cancer, or other solid tumor types (Kaufman, et al., 2015). Specifically, the
ovarian cancer patients must have been considered to have platinum-resistant disease.
Among ovarian cancer patients with three or more prior lines of therapy, this trial reported
an objective response rate of 31%, with a median duration of response of approximately 8
months (Kaufman, et al., 2015). As a regulatory commitment, the Phase 111 study, SOLO3
was launched; difficulties in recruitment due to PARPI availability led to revision of the
sample size and primary endpoint. The authors demonstrated that for ovarian cancer patients
with germline BRCA mutations who had recurrence six to 12 months after their last
platinum-based chemotherapy, those that received olaparib had significantly better responses
than those that received physician’s choice of chemotherapy (paclitaxel, topotecan,
gemcitabine, or pegylated doxorubicin). The objective response rate was 72% for the
olaparib arm compared with 51% in the chemotherapy arm, and the hazard ratio for
progression-free survival was 0.62 (95% CI 0.43-0.91). This study confirmed the activity of
single agent olaparib for women with recurrent, platinum-sensitive ovarian cancer (Penson,
etal., 2019).

In 2016, rucaparib received an accelerated approval for monotherapy treatment in women
with germline or somatic BRCA mutations who have received at least two lines of prior
chemotherapy. This was based in part on Study 10, a Phase I/11 clinical trial which reported
an objective response rate of 60% (Kristeleit, et al., 2017) and ARIELZ2, a Phase |1 clinical
trial of women with platinum-sensitive ovarian cancer who had received at least one prior
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chemotherapy line (Swisher, et al., 2017). This was the first study that attempted to define an
additional population sensitive to PARP inhibition in the absence of BRCA mutation.
Patients were subdivided into three groups: those with BRCA mutations, those with tumors
showing high genomic loss of heterozygosity (LOH-high), and those with tumors showing
low genomic loss of heterozygosity (LOH-low). Loss of heterozygosity, a marker of
genomic instability similar to homologous recombination deficiency with the potential to
predict response to PARP inhibition, was defined by Foundation Medicine T5 next-
generation sequencing assay (Foundation Medicine). The median progression-free survival
was 12.8 months for patients with BRCA mutations, 5.7 months for patients with LOH-high
tumors, and 5.2 months for patients with LOH-low tumors (Swisher, et al., 2017). A
combined analysis of patients in ARIEL2, Part 1 and Study 10 who received two or more
lines of chemotherapy and who had either germline or somatic BRCA mutations was
subsequently reported (Oza, et al., 2017). The objective response rate for this population was
54%, and this combined analysis served as the basis for the initial rucaparib FDA approval.

Most recently, results from the QUADRA study (K. N. Moore, et al., 2019) led to an FDA
approval for niraparib as monotherapy treatment in women previously treated with at least
three chemotherapy lines, who either have a BRCA mutation (germline or somatic), or who
have platinum-sensitive tumors with HRD (myChoice CDX, Myriad Genetics). HRD in this
study was considered to be positive if the tumor demonstrated a BRCA mutation, or if it
demonstrated genomic instability as defined by the presence of loss of heterozygosity,
telomeric allelic imbalance, and large-scale state transitions. This complex indication is
based in part on the evolution of the QUADRA trial’s enrollment criteria. Initially, the
QUADRA trial enrolled women with any number of prior therapies, and included women
with both platinum-sensitive and platinum-resistant or -refractory disease (K. N. Moore, et
al., 2019). After enrollment of 292 patients, the study changed inclusion criteria to only
allow for enrollment of women with platinum-sensitive, recurrent ovarian cancer who had
received three or four lines of prior therapy. A third amendment subsequently excluded
women with HRD negative (myChoice CDX, Myriad Genetics) tumors. The FDA indication
ultimately was based on an analysis of 98 patients from the trial (Administration, 2019),
although a total of 463 patients were enrolled and received at least one dose of niraparib
during the QUADRA study (K. N. Moore, et al., 2019). When only the platinum-sensitive
patients were included in a subset analysis, the study found an overall response rate of 39%
in the BRCA-mutated group, 26% in the HRD-positive group, and 4% in the HRD-negative
or unknown group.

Recurrent Setting: Current Approvals for Maintenance

The first PARP inhibitor to receive an FDA indication for maintenance therapy in recurrent
ovarian cancer was niraparib. ENGOT-OV16/NOVA was a Phase |11 trial that included
patients with recurrent ovarian cancer, both with and without germline BRCA mutations
(Mirza, et al., 2016). However, the investigators then used the companion testing myChoice
CDX (Myriad Genetics) to further stratify patients without germline BRCA mutation into
those with tumors exhibiting HRD and those without. Again, the clinical benefit was greatest
among women with BRCA mutations, with a hazard ratio of 0.27 (95% CI1 0.17-0.41)
(Mirza, et al., 2016). However, even those patients without germline BRCA mutations still
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derived clinical benefit, with a hazard ratio of 0.45 (95% CI 0.34-0.61) for the combined
BRCA wildtype group, and 0.38 (95% CI 0.24-0.59) for those without BRCA mutations but
with HRD. Based on this study, niraparib received an FDA approval in March 2017 for use
as a maintenance therapy in women with recurrent, platinum-sensitive ovarian cancer
regardless of biomarker expression who had received at least two prior lines of platinum-
based therapy.

In August 2017, olaparib subsequently received an approval as maintenance therapy for
women with recurrent, platinum-sensitive ovarian cancer regardless of BRCA mutation
status. The data for this approval began with Study 19, which was a double-blind placebo-
controlled Phase Il trial in patients with recurrent, platinum-sensitive ovarian cancer
(Ledermann, et al., 2012). The progression-free survival was significantly longer in women
treated with olaparib compared with placebo, demonstrating a hazard ratio of 0.35 (95% ClI
0.25-0.49). Furthermore, in the subset of patients with BRCA mutations, the clinical benefit
was even greater. This study was then followed by SOLO2/ENGO-0v21 (Pujade-Lauraine,
etal., 2017), a Phase 111 trial which included only those women with germline BRCA
mutations. This randomized placebo-controlled design demonstrated an improvement in
median progression-free survival of almost 14 months at the median (19.1 months vs 5.5
months, HR 0.30 (95% CI 0.22-0.41)) (Pujade-Lauraine, et al., 2017). Ultimately, these data
in aggregate, along with a large safety database were considered sufficient to yield an
approval in biomarker unrestricted cases.

In April 2018, Rucaparib also received an indication for women with platinum sensitive,
recurrent ovarian cancer as a maintenance therapy. This approval was based on data from
ARIEL3 (Coleman, et al., 2017). Similar to ARIEL 2 (Swisher, et al., 2017), this Phase 111
trial included three different patient groups: those with BRCA mutations, those whose
tumors demonstrated HRD as defined by Foundation Medicine T5 next-generation
sequencing assay (Foundation Medicine), and an all-comer group. Rucaparib showed benefit
in all patients, but again had greatest impact in those with BRCA mutations. The
progression-free survival hazard ratio for the all-comer population was 0.36 (95% CI 0.30—
0.45), with an improvement in median progression-free survival of approximately 5 months
(10.8 vs 5.4 months). This is compared to a progression-free survival hazard ratio of 0.32
(95% CI 0.24-0.42) in patients with HRD, and a hazard ratio of 0.23 (95% CI 0.16-0.34) in
patients with BRCA mutations (each with a median progression-free survival of 13.6 and
16.6 months, respectively) (Coleman, et al., 2017).

Toxicity Considerations

The three Phase 111 maintenance trials provide some indicators of the differences in the use
and toxicity profile between the three approved PARP inhibitors. There are demonstrated
class effects in terms of safety, which were confirmed to be similar across all PARP
inhibitors in recent meta-analysis when considering all grade toxicity (Staropoli, et al.,
2018). However, when considering only high-grade toxicity, there were significant
differences in safety profile for each of the three FDA approved PARP inhibitors. In general,
though, most toxicities tended to be low grade and can be managed with simple
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interventions. Furthermore, quality of life data from the above clinical trials demonstrated no
negative impact on quality of life.

Niraparib was found to have the greatest hematologic toxicity. Specifically, hematologic
adverse events were the most common cause of dose delay or discontinuation for patients
receiving niraparib, with 25% (93 of 367) patients experiencing a grade 3 or 4 anemia, 20%
(72 of 367) with grade 3 or 4 neutropenia, and 34% (124/367) with grade 3 or 4
thrombocytopenia (Mirza, et al., 2016). Dose interruption occurred in 68.9% of patients on
niraparib as compared with only 5.0% of those patients on placebo (Berek, et al., 2018).
Dose modifications varied by the type of hematologic toxicity. For anemia, with a dose
reduction to 200 mg/day from 300 mg/day by cycle 3, the risk of a grade 3 or 4 anemia was
reduced from 23.2% to 18.1%. Similarly, severe neutropenia was reduced from 4.9% to
2.9% in the same dose reduction by cycle 3. Thrombocytopenia is generally an early adverse
event, typically occurring in the first month of therapy. Exploratory analyses revealed that
patients with baseline body weight less than 77 kg or baseline platelet count less than 150
were at higher risk of grade 3 thrombocytopenia, with 39.3% for patients with one factor and
16.1% for patients without either risk factor (Berek, et al., 2018). Therefore, the clinical
recommendation is to start patients who meet either criteria on 200 mg daily, with
consideration of a dose escalation if no hematologic events occur within the first two to three
months. Further exploration of the impact of this dose reduction has been reported in the
PRIMA trial (as described above).

Gastrointestinal toxicity is a common class effect with PARP inhibition. Nausea is the most
common, with 74-76% of patients reporting nausea across each of the three FDA approved
drugs in the recurrent setting, though only 3-4% had grade 3 or 4 toxicity (Coleman, et al.,
2017; Mirza, et al., 2016; Pujade-Lauraine, et al., 2017). In terms of management, routine
use of antiemetic regimens and prophylactic preventative administration are recommended.
Notably, aprepitant, a neurokinin-1 receptor antagonist, should be avoided with olaparib as it
is a CYP3A inhibitor and therefore may impact olaparib concentrations (K. N. Moore &
Monk, 2016).

Rucaparib is somewhat more uniquely associated with an elevation in serum creatinine,
typically seen in the first weeks of treatment. In ARIELS3, creatinine elevation was noted in
15% of patients on rucaparib compared with 2% of the placebo (Coleman, et al., 2017),
while 11% of patients in SOLO2 on olaparib had grade 1 or 2 creatinine elevations (Pujade-
Lauraine, et al., 2017). The mechanism for this is thought to be related to inhibition of the
proximal tubule transporters MATEL, MATE2-K, OAT1, OAT3, and OCT-2 (Kikuchi, et al.,
2013). As increases in creatinine are not always secondary to true renal dysfunction, some
experts recommend evaluating changes in creatinine during PARP inhibitor therapy using a
glomerular filtration rate scan rather than relying on calculated glomerular filtration rates to
ensure no true renal toxicity (Zibetti Dal Molin, et al., 2020).

Acute myelodysplastic syndrome is a rare but serious adverse event, reported to be on the
order of 1-2% (Korach, et al., 2018; Mirza, et al., 2016). Fatigue is another of the most
commone side effects, occurring on the order of 59-69% in maintenance therapy trials in the
recurrent setting (Coleman, et al., 2017; Mirza, et al., 2016; Pujade-Lauraine, et al., 2017).
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In ARIELS3, 34% of patients had an elevation in AST or ALT values, and 10% had a grade 3
elevation (Coleman, et al., 2017). Other less common adverse events are listed in Table 2.

RECENTLY COMPLETED PHASE Ill TRIALS

At the European Society for Medical Oncology (ESMO) Congress 2019, three Phase 111
trials of PARP inhibitors in the upfront treatment of patients with ovarian cancer were
presented and subsequently published (Table 3). The first two were the PRIMA and
PAOLA-1 trials, described above, which ultimately led to FDA approvals for upfront ovarian
cancer.

The third study presented was in some ways the most novel, as it was the first completed
Phase I11 trial that evaluated the use of a PARP inhibitor in combination with primary
chemotherapy. The VELIA trial (VELIA/GOG-3005) enrolled women with Stage Il or IV
high grade serous tumors who received either primary or interval tumor debulking surgery
(Coleman, et al., 2019). Patients were randomized to carboplatin/paclitaxel/veliparib
followed by veliparib maintenance, carboplatin/paclitaxel/veliparib followed by placebo
maintenance, and carboplatin/paclitaxel/placebo followed by placebo maintenance. The
primary progression-free survival analyses, however, compared the patients who received the
veliparib for both treatment and maintenance with the patients who did not receive any
veliparib. Data are not yet available for those patients who received veliparib concurrently
with chemotherapy but did not receive maintenance therapy. Of note, there was also no arm
that only included veliparib maintenance. Patients were evaluated for germline BRCA
mutation status, somatic BRCA mutation status, and HRD status using myChoice CDX
(Myriad Genetics) using a cut-off of 33 (adjusted mid-trial from an initial cutoff of 42). The
hierarchical testing algorithm first compared the veliparib-throughout arm to placebo in
women identified with a BRCA1/2 mutation; if this was statistically significant, women
whose tumors were considered HRD by the modified myChoice CDX criteria were added to
the BRCA cohort. If this analysis was statistically significant, formal hypothesis testing was
performed on the entire intent-to-treat (ITT) population. In this manner, the median PFS for
women with BRCA mutation 34.7 months in the veliparib-throughout arm compared with
22.0 months for the control group (HR 0.44, 95% C1 0.28-0.68, P < 0.001). Adding the
HRD cohort, median PFS was similarly lengthened 31.9 months compared with 20.5 months
(HR 0.57, 95% CI 0.43-0.76, P < 0.001). Since these two analyses were statistically
significant, testing then followed in the intention to treat population. In this analysis, the
progression-free survival for patients who received veliparib throughout was 23.5 months
compared with 17.3 months (HR 0.68, 95% CI 0.56-0.83, P < 0.001). (Coleman, et al.,
2019). Overall survival data were not mature. Of note, given the increased myelosuppressive
and gastrointestinal side effects seen with the veliparib combination group, this trial raised
additional concerns that giving any of the other commercially available PARP inhibitors in
combination with chemotherapy may not be tolerable. However, it is also possible that an
improved response rate to the combination of veliparib and chemotherapy could allow a
greater proportion of patients to respond and ultimately begin maintenance therapy,
potentially adding justification to the additional adverse events seen with the combination.
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All of these studies highlight the potential for PARP inhibitor therapy in the frontline setting,
even in patients without germline BRCA mutations. Although subanalyses in the above
studies highlighted the seemingly modest effects of PARP inhibition in tumors with neither
BRCA mutations or HRD, the efficacy demonstrated in patients with tumors demonstrating
HRD suggests that relying solely on germline and somatic BRCA mutation testing may miss
a significant subset of patients who could benefit from PARP inhibitors. We expect future
FDA approvals to reflect this broader population of patients who could be candidates for
frontline PARP inhibitor therapy.

PROMISING EARLY PHASE STUDIES

Several Phase | and 11 studies have recently been published evaluating the use of PARP
inhibitors in ovarian cancer patients, and many other trials are ongoing. The vast majority of
these are evaluating novel treatment combinations that include PARP inhibitors. A selection
of ongoing clinical trials is listed in Table 4.

One such class of drugs being investigated in combination with PARP inhibitors are the anti-
angiogenic agents. In 2014, Liu et al published their initial Phase 11 data evaluating the
combination of olaparib and the oral anti-angiogenic drug cediranib (Liu, et al., 2014). The
study enrolled women with recurrent, platinum-sensitive high grade serous or endometrioid
ovarian cancers. However, if women had a germline BRCA mutation, any high-grade
ovarian cancer histology was eligible. Patients could have received prior anti-angiogenic
drugs in the frontline setting only but could not have received prior PARP inhibitor therapy.
Patients were randomized to olaparib alone or to the combination of olaparib and cediranib.
In the updated survival information, the overall population showed an improvement in
progression-free survival in the combination arm compared with the olaparib monotherapy
arm (16.5 vs 8.2 months, HR 0.50, 95% CI 0.30-0.83) (Liu, et al., 2019). Interestingly, there
was no significant progression-free survival difference in the women with BRCA mutations
between the combination and single-agent arms. However, in the women who were BRCA
wildtype or unknown, the combination arm was associated with a significantly longer
progression-free survival (23.7 vs. 5.7 months, HR 0.31, 95% CI 0.15-0.66) and a trend to
improved overall survival (37.8 vs. 23.0 months, HR 0.44, 95% CI 0.19-1.01) (Liu, et al.,
2019). Multiple other trials are ongoing evaluating the combination of olaparib and cediranib
in women with platinum sensitive (NRG-GY004, ICON9, NCT02345265) and platinum-
resistant (NRG-GY005, NCT02889900, NCT02345265) tumors. Additionally, a study is
ongoing evaluating the addition of cediranib to olaparib in patients who progressed after
initial response to therapy with olaparib alone (NCT02681237).

More recently, results from the AVANOVAZ trial (NSGO-AVANOVA2/ENGOT-ov24) were
published (Mirza, et al., 2019). This Phase 1l randomized open-label study evaluated
niraparib versus the combination of niraparib and bevacizumab in patients with platinum-
sensitive, recurrent high grade serous or endometrioid tumors. Prior bevacizumab was
allowed as long as disease progression occurred more than three months after last
bevacizumab treatment, but prior PARP inhibitor therapy was not permitted. HRD status was
assessed using myChoice CDX (= 42; Myriad Genetics). Overall, progression-free survival
was improved in the combination therapy arm, at 11.9 months versus 5.5 months (adjusted
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HR 0.35, 95% CI 0.21-0.57). When limited to HRD positive tumors, median progression-
free survival was 11.9 months for the combined group compared with 6.1 months with
niraparib alone (HR 0.38, 95% CI 0.20-0.72). The HRD negative group also showed an
improved progression-free survival in the combination arm, with a median progression-free
survival of 11.3 months versus 4.2 months (HR 0.40, 95% CI 0.19-0.85) (Mirza, et al.,
2019). A Phase Il trial of this combination is anticipated.

The results of a GOG-9923, another study evaluating an anti-angiogenic and PARP inhibitor
combination, were recently published (Armstrong, et al., 2019). In this Phase I trial, newly
diagnosed Stage I1-1V ovarian cancer patients were treated with one of three regimens:
carboplatin and paclitaxel every three weeks, carboplatin every three weeks with weekly
paclitaxel, or an intravenous/intraperitoneal cisplatin and paclitaxel regimen. All three
regimens received bevacizumab starting cycle 2 and continuing as maintenance. Each of the
three regimens were then administered either continuous or intermittent veliparib dosing
during chemotherapy and as maintenance following. The recommended Phase Il dose of
veliparib was found to be 150 mg twice daily, and these data were used to develop the
VELIA trial discussed above.

The combination of PARP inhibition and checkpoint inhibition is also of particular interest
(Stewart, Pilie, & Yap, 2018). Preclinical data suggest that tumors with BRCA loss show an
increase in immune cell infiltrates (Clarke, et al., 2009; McAlping, et al., 2012), and that
treatment with a combination of PARP inhibition and checkpoint inhibition may lead to
improved responses (Higuchi, et al., 2015). Clinically, multiple studies investigating these
combinations are completed or underway. The TOPACIO/KEYNOTE-162 study was a
Phase I/11 trial of the combination of niraparib and pembrolizumab in patients who could not
receive additional platinum chemotherapy (Konstantinopoulos, Waggoner, et al., 2019). The
objective response rate was 18%, but a significant number of patients who responded
showed durable responses lasting more than six months. The MEDIOLA trial evaluated
olaparib and durvalumab in patients with BRCA mutations and platinum-sensitive disease.
Preliminary data demonstrated an overall response rate of 74% (Drew, et al., 2018). Several
trials evaluating this combination in the recurrent setting are ongoing. ANITA
(NCT03598270) is a Phase Il trial studying to combination of platinum-based
chemotherapy with and without niraparib and/or atezolizumab. ARIES (NCT03824704) is a
Phase Il evaluating the combination of rucaparib and nivolumab in platinum-sensitive
recurrent ovarian cancer.

Other trials with more complex therapeutic arms are ongoing in the upfront setting.
ATHENA (NCT03522246), DUO-O/ENGOT-ov46 (NCT03737643), GOG-3036/ENGOT
OV-43/KEYLYNK-001 (NCT03740165), and the FIRST trial (ENGOT-OV44,
NCT03602859) are Phase 111 studies of platinum-based chemotherapy with or without
checkpoint inhibition and PARP inhibition as frontline and maintenance. JAVELIN Ovarian
PARP 100 (NCT03642132) was terminated early, as JAVELIN 100 failed to show
improvement with the addition of talazoparib and/or avelumab to chemotherapy compared
with chemotherapy and bevacizumab.
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The combination or PARP inhibition with other targeted therapies is also being evaluated.
Several studies have investigated the combination of a PARP inhibitor with an inhibitor
targeting aspects of the PI3K pathway, including AKT inhibitors and PI3K inhibitors
(Konstantinopoulos, Barry, et al., 2019; Matulonis, et al., 2017; Westin, et al., 2017). Some
Phase | data are promising, but Phase Il trials of these combinations have not been
completed. Preclinical data also suggest that the combination of a MEK inhibitor and a
PARP inhibitor may result in synergistic efficacy (Sun, et al., 2017), and a Phase | expansion
study of this combination is currently ongoing (Kurnit, et al., 2019). Preclinical studies have
also investigated PARP inhibitors in combination with CDK4/6 inhibition (Yi, et al., 2019),
BET inhibition (Karakashev, et al., 2017), WEEL1 inhibition (EFFORT NCT02659241), and
Chk1/2 inhibition (Brill, et al., 2017), among others. It is expected that some of these and
other combination therapies will move to the early-phase clinical trial domain in the next
several years.

Interestingly, the combination of a PARP inhibitor with traditional chemotherapy has been
more difficult. Several Phase | studies have been completed (Lampert, et al., 2019; Lee, et
al., 2017; Perez-Fidalgo, et al., 2019; Rivkin, et al., 2019; van der Noll, et al., 2019).
However, several of these studies discuss concerns about tolerability, particularly related to
myelosuppression (Lampert, et al., 2019; van der Noll, et al., 2019). This was true even
when less traditional dosing regimens both for chemotherapy and for the PARP inhibitor
were used. Study 41 was a Phase Il study evaluating patients with platinum-sensitive
recurrent, high grade serous ovarian cancer who had received up to three prior lines of
chemotherapy (Oza, et al., 2015). Patients were randomized to the combination of
carboplatin (AUC 4), paclitaxel (175 mg/m2), and olaparib (200 mg capsules twice daily)
followed by olaparib maintenance (400 mg capsules twice daily) or carboplatin (AUC 6) and
paclitaxel (175 mg/m2). Although PFS was longer in the olaparib group (12.2 vs 9.6 months,
HR 0.52, 95% CI 0.34-0.77, p = 0.0015), 49% of patients in the olaparib group compared
with 39% of patients in the control group had neutropenia, and were also more likely to have
alopecia, gastrointestinal side effects (hausea, diarrhea, dyspepsia), and peripheral
neuropathy) (Oza, et al., 2015). Another study demonstrated that the order in which the
chemotherapy and PARP inhibitor is given may impact the amount of myelosuppression that
is seen (Lee, et al., 2017), which leads to further questions about the optimal timing of drug
administration both in terms of efficacy as well as tolerability. As discussed previously, the
only PARP inhibitor to date that has successfully been evaluated in a Phase Il study was
veliparib, and some investigators posit that this is related to its weaker PARP trapping ability
and decreased bone marrow toxicity (Hopkins, et al., 2019; Hopkins, et al., 2015). For this
reason, most of the trials evaluating PARP inhibitors are using them either as single-agent, or
in combination with non-cytotoxic regimens.

ONGOING QUESTIONS

Despite the rapid progress made as a field with PARP inhibitor treatment in ovarian cancer,
many conceptual questions remain. One of the biggest questions is accurately predicting
which patients are most likely to respond to PARP inhibitors. Currently, the best biomarker
appears to be germline BRCAI or BRCAZ2 mutations. But this accounts for a minority of
patients with epithelial ovarian cancer, and thus other biomarkers have been evaluated as
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well. Having a tumor with HRD appears to infer some increased responsiveness to PARP
inhibition, but even the definition and diagnosis for HRD varies between studies. With next
generation sequencing panels being used more frequently, many investigators have begun
including patients with mutations in other HRD genes (e.g., BRIP1, RAD51C, PALB2)
(Norquist, et al., 2018). The HRD evaluation included in many of these studies, though, did
not use the simple presence or absence of a one of a prespecified set of genes. In ARIEL2,
investigators calculated the percentage of genomic loss of heterozygosity (Swisher, et al.,
2017), and in QUADRA, NOVA, PRIMA, and VELIA they used myChoice HRD CDX
(Myriad Genetics) (Coleman, et al., 2019; Gonzalez-Martin, et al., 2019; Mirza, et al., 2016;
K. N. Moore, et al., 2019). Of note, all of these tests are assessment at only one point in
time. Thus, the test may remain “positive” even if resistance has developed. These data
suggest that there is a clear need for real-time assessment of HRD. In addition to HRD,
many but not all studies have specified that patients must be platinum-sensitive, suggesting
that platinum-sensitivity may be an equally or more relevant biomarker (Coleman, et al.,
2017; Fong, et al., 2010; Mirza, et al., 2016; Pujade-Lauraine, et al., 2017; Swisher, et al.,
2017). However, there exists a subset of patients with platinum-resistant disease that respond
to single-agent PARP inhibitor therapy, and thus restricting to platinum-sensitive disease
may be too simplistic (Fong, et al., 2010; Kaufman, et al., 2015).

Next, as PARP inhibitors have an increasing number of frontline therapy indications, the
question of whether retreatment with a PARP inhibitor might be beneficial becomes more
important. All of the initial studies that served as the basis for the current FDA approvals for
recurrent ovarian cancer patients excluded prior PARP inhibitor therapy. Thus, we do not yet
know whether patients who responded the first time can still benefit from retreatment. At
least two studies are currently underway to investigate this question (OREQO
(NCT03106987), MOLTO (NCT02855697)). Furthermore, the question of whether tumors
that develop PARP resistance can be re-sensitized to respond to PARP inhibition again is
intriguing. Preclinical data regarding methods for overcoming resistance mechanisms are
promising (Rottenberg, et al., 2008; Xu, et al., 2015), but no clinical studies evaluating this
question have been completed yet.

As more patients are treated with PARP inhibitors in the upfront setting, we will need to
better understand the impact PARP inhibition may have on a tumor. To this point, although
significant improvement was seen in progression-free survival after frontline treatment with
PARP inhibitor maintenance in SOLO1 and PRIMA, we have yet to see this translate into an
improvement in overall survival. This has led some to question whether we are trading a
longer disease-free interval upfront for a shorter platinum-sensitive interval at recurrence.
Additionally, some oncologists hypothesize that waiting to use PARP inhibitors until
patients are further along in their disease course will provide a bigger benefit, although this
has not yet been evaluated. As our primary therapies become more complex, we will need to
better evaluate the molecular impact of these novel therapies on the evolution of the tumor.

Last, as more PARP inhibitors become clinically available, the decision about which PARP
inhibitor to use becomes less straightforward. Currently, there are no trials that compare
PARP inhibitors to each other, and it is unlikely that this will occur in the future. While
several of the current indications for PARP inhibitor therapy are non-overlapping, the recent
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Phase Il data and anticipated new approvals is likely to change this to some extent.
Clinically, many oncologists use side effects and individual patient considerations to help
guide PARP inhibitor therapy choice, but as more data become available for a broader range
of patients, identifying which PARP inhibitors work best in which patients and in which
settings may be beneficial for optimizing outcomes.

CONCLUSIONS

PARP inhibitors have changed the landscape for ovarian cancer patients in the past 10 years,
and more approvals are expected in the near future. As the indications for PARP inhibitor
therapy continue to expand, determining which patients should be treated and the optimal
timing of that treatment will continue to evolve. There is a need to continue to maximize
biomarker testing to better clarify who receives the greatest benefit from this class of drug.
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Table 1:

PARP Inhibitor Use by FDA Designation
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Primary Disease

Agent Dose Treatment Indication Upfront Indication
Olaparib 300 mg BID (2 - 150mg gBRCA/sBRCA mutant ovarian Platinum-sansitive ovarian, fallopian tube,
(Lynparza) tablets) cancer peritoneal cancer after partial or complete
ynp response to initial platinum-based therapy
Secondary Disease
Agent Dose Treatment Indication Recurrence Indication

Olaparib 300 mg BID (two 150mg - Ovarian cancer treated with three or more prior
(Lynparza) tablets) 9BRCA mutant ovarian cancer lines of chemotherapy
Rucaparib 600 mg BID (two 300mg gBRCA/sBRCA mutant ovarian Ovarian, fallopian tube, peritoneal cancer treated
(Rubraca) tablets) cancer with two or more prior lines of chemotherapy

gBRCA/SBRCA mutant ovarian

Niraparib 300 mg daily (three \fvmcﬁ;\%R ?g n&g‘:d'rxgiglmgnagi Ovarian, fallopian tube, peritoneal cancer treated

(Zejula) 100mg capsules) months agtergresponse to the last with three or more prior lines of chemotherapy

platinum-based chemotherapy
Agent Dose Treatment Indication Maintenance Indication
gBRCA/sBRCA mutant OR any R : :

Olaparib 300 mg BID (two 150mg patient with advanced, recurrent zleé:tiltgﬁgllsggﬁIctelz\:ea?t\é?rég?{iﬁlgﬁlg% S:E%
(Lynparza) tablets) ovarian, fallo;;?:cteL:be, peritoneal response to platinum-based therapy
Rucaparib 600 mg BID (two 300mg | Advanced, recurrent ovarian, fallopian Ele?tiItgﬁgzlsggrﬁlcté\:ea?t\éﬂg?ﬁ;?I(I,?pclgr:] g:gee,
(Rubraca) tablets) tube, peritoneal cancer response to platinum-based therapy

. . . . . Platinum-sensitive ovarian, fallopian tube

Niraparib 300 mg daily (three Advanced, recurrent ovarian, fallopian " " !

(Zejula) 100mg capsules) tube, peritoneal cancer peritoneal cancer after partial or complete

response to platinum-based therapy
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Comparison of select adverse events across single-agent, phase 111 maintenance drug trials.

Table 2

Page 21

Trial Olaparib Niraparib Rucaparib
Adverse event SOL02 SOLOI NOVA PRIMA ARIEL3
195 260 367 484 372
N (treatment group)
Grade Grade3 Any Grade3 Any Grade3 Any Grade Any Grade3 Any
or4 Grade or4 Grade or4 Grade 3or4d Grade or4 Grade
Any 36% 98% 39% 98% 100% 65% 96% 55% 100%
Nausea 3% 76% 1% 1% 3% 74% 1% 57% 14% 75%
Neutropenia 5% 19% 9% 23% 20% 30% 13% 26% 7% 18%
Fatigue 4% 66% 4% 63% 8% 59% 2% 35% 7% 69%
Anemia 19% 44% 22% 39% 25% 50% 31% 63% 19% 37%
Thrombocytopenia 1% 14% 1% 11% 34% 61% 29% 46% 5% 28%
Vomiting 3% 37% <1% 40% 2% 34% 1% 22% 4% 37%
Diarrhea 1% 33% 3% 34% <1% 19% 1% 32%
Constipation 0% 21% 0% 28% 1% 40% <1% 39% 2% 37%
Abdominal pain 3% 24% 2% 25% 1% 23% 1% 22% 2% 30%
Decreased appetite 0% 22% 0% 20% <1% 25% 1% 23%
Insomnia <1% 24% 1% 25% 0% 14%
Arthralgia 0% 15% 0% 25% <1% 12% 1% 15%
Dizziness 1% 13% 0% 20% 0% 17% 0% 15%
Headache 1% 25% <1% 23% <1% 26% <1% 26% <1% 18%
Hypomagnesemia 0% 14% <1% 11%
Dyspnea 1% 12% 0% 15% 1% 19% 0% 13%
Urinary Tract 1% 9% 1% 10%
Infection
Hypertension 8% 19%
Creatinine 0% 11% <1% 15%
AST ALT elevation 10% 34%
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Table 3:

Summary of primary therapy studies at the European Society for Medical Oncology 2019 Meeting

Page 22

Primary
Study Patient Population Treatment arms Outcome Primary Results Ref
HRD positive: 21.9
vs 10.4 months (HR
0.43,95% CI1 0.31-
0.59, p < 0.001)
Stage I1I/IV; high favoring niraparib
grade serous or maintenance; Entire
endometrioid; CR or cohort: 13.8 vs 8.2
PRIMA PR after 6-9 cycles of months (HR 0.62,
(PRIMA/ chemotherapy; must Progression- 95% CI 0.50-0.76, p
ENGO - have had residual free survival in < 0.001) favoring
ov26/ disease or were Niraparib patients with niraparib
GOG-3012) inoperable maintenance Placebo HRD tumors maintenance [1]
Stage I1I/IV high
grade serous or
endometrioid; must
have undergone tumor
debulking (primary or
interval), allowed
complete resection;
must have received at
least 3 cycles of 22.1 vs 16.6 months
PAOLA-1 bevacizumab as part (HR 0.59, 95% ClI
(PAOLA-1/ of treatment; must Olaparib + Placebo + 0.49-0.72, p < 0.001)
ENGOT- have had CR or PRto | bevacizumab | bevaciz umab Progression- favoring olaparib
ov25) chemotherapy mainte nance | mainte nance free survival maintenance [2]
Women with BRCA
mutation: 34.7 vs.
22.0 months (HR
0.44,95% CI1 0.28-
Progression- 0.68, p < 0.001);
free survival for | Women with HRD
patients who tumors: 31.9 vs 20.5
Stage I1I/IV high received months (HR 0.57,
grade serous; primary veliparib 95% CI 0.43-0.76, p
or interval tumor (treatment and < 0.001); intention to
debulking with either maintenanc €) treat group: 23.5 vs
complete resection or | Carboplatin, Carboplatin, Carboplatin, | vs. those that 17.3 months (HR
residual disease paclitaxel, paclitaxel, paclita xel, received 0.68, 95% CI 0.56—
VELIA present; did not need veliparib + veliparib + placebo + placebo 0.83, p<0.001)
(VELIA/ to have a response to veliparib placebo placebo (treatment and favoring the veliparib
GOG-3005) chemotherapy maintenance maintenance maintenance | maintenance) arm [3]
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Table 4:

Page 23

Select ongoing Phase 11 and 111 clinical trials of PARP inhibitors in patients with ovarian cancer

Trial
Setting Study Name NCT number | Phase Treatment arms Patient Population
Frontline maintenance therapy with:
- rucaparib/nivolumab
- rucaparib/placebo newly diagnosed ovarian cancer
- placebo/nivolumab patients with response to first
ATHENA NCT03522246 | 11l - placebo/placebo line chemotherapy
- platinum-based chemotherapy/
bevacizumab/durvalumab followed by
maintenance
bevacizumab/durvalumab/olaparib
- platinum-based chemotherapy/
bevaciumab /durvalumab followed by
maintenance
bevacizumab/durvalumab/placebo
- platinum-based chemotherapy/
bevaciumab /placebo followed by
maintenance bevacizumab/placebo/
olap arib
For BRCA cohort:
- platinum-based chemotherapy/ newly diagnosed Stage I11-1V
bevaciumab /durvalumab followed by ovarian cancer who are
maintenance bevacizumab/ candidate for surgery (upfront or
DUO-0O/ durvalumab/olpaarib (bevacizumab interval) with known somatic
ENGOT-ov46 NCT03737643 | 11l optional for this cohort) BRCA status
- carboplatin/paclitaxel/pem
brolizumab followed by
pembrolizumab/olaparib maintenance
- carboplatin/paclitaxel/pem
brolizumab followed by
pembrolizumab/placebo maintenance
- carboplatin/paclitaxel/place bo newly diagnosed Stage I11-1V
GOG-3036/EN followed by placebo/placebo ovarian cancer who are
GOT- maintenance. candidate for surgery (upfront or
ov43/KEY NOTE: Bevacizumab treatment and interval) without germline or
LYNK-001 NCT03740165 | Il maintenance is allowed in all groups somatic BRCA mutations
- platinum-based chemotherapy/
dostarlimab followed by maintenance
dostarlimab/niraparib
- platinum-based chemotherapy/
placebo followed by maintenance
placebo/niraparib newly diagnosed Stage I11 who
FIRST - platinum-based chemotherapy/ are receiving neoadjuvant
(ENGOT- placebo followed by maintenance therapy or are high risk, or all
0Vv44) NCTO03602859 | 11l placebo/placebo stage IV ovarian cancer
Recurrent - olaparib
- olaparib/cediranib
- cytotoxic chemotherapy (carboplatin/
paclitaxel, carboplatin/gemcitabine, platinum-sensitive recurrent
NRG-GY004 NCT02446600 | Il carboplatin/liposomal doxorubicin) ovarian cancer
- maintenance olaparib platinumsensitive recurrent
ICON9 NCT03278717 | 1l - maintenance olaparib/cediranib ovarian cancer
platinum-sensitive or platinum-
- olaparib resistant recurrent ovarian
NCT02345265 | 1l - olaparib/cediranib cancer
- cytotoxic chemo (weekly paclitaxel,
liposomal doxorubicin, topotecan)
cediranib/olaparib
- cediranib
- olaparib.
NOTE: Phase I11 does not include the platinum-resistant or refractor
NRG-GY005 NCT02502266 | 11/111 olaparib only arm. recurrent ovarian cancer

Pharmacol Ther. Author manuscript; available in PMC 2021 September 01.


https://clinicaltrials.gov/ct2/show/NCT03522246
https://clinicaltrials.gov/ct2/show/NCT03737643
https://clinicaltrials.gov/ct2/show/NCT03740165
https://clinicaltrials.gov/ct2/show/NCT03602859
https://clinicaltrials.gov/ct2/show/NCT02446600
https://clinicaltrials.gov/ct2/show/NCT03278717
https://clinicaltrials.gov/ct2/show/NCT02345265
https://clinicaltrials.gov/ct2/show/NCT02502266

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Kurnit et al. Page 24
Trial
Setting Study Name NCT number | Phase Treatment arms Patient Population
platinum-resistant, recurrent
CONCERTO NCTO02889900 | IIB cediranib/olaparib ovarian cancer, BRCA wildtype
platinumsensitive or resistant/ref
NCTO02345265 | Il cediranib/olaparib ractory recurrent ovarian cancer
- Atezolizumab/cytotoxic
chemotherapy (carboplatin/paclitaxel,
carboplatin/gemcitabine, carboplatin/
liposomal doxorubicin) followed by
atezolizumab/niraparib maintenance
- Atezolizumab/cytotoxic
chemotherapy (carboplatin/paclitaxel,
carboplatin/gemcitabine, carboplatin/ platinum-sensitive recurrent
liposomal doxorubicin) followed by ovarian cancer with known
ANITA NCT03598270 | 11l placebo/niraparib maintenance BRCA mutation status
platinumsensitive recurrent
ovarian cancer with either
somatic BRCA mutatino or loss
ARIES NCTO03824704 | 1l rucaparib/nivolumab of heterozygosity
platinum-sensitive recurrent
ovarian cancer with known
BRCA mutation status,
previously treated with PARP
ReTreatment | OREO NCT03106987 | 1lIB - olaparib - placebo inhibitor maintenance therapy
platinum-sensitive recurrent
- maintenance olaparib for first ovarian cancer (with and
1] maintenance without prior PARP inhibitor
(feasibi - either olaparib or olaparib/cediranib maintenanc €), with germline
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