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Abstract

Background: Patients with metastatic castration-resistant prostate cancer (NCRPC) and BRCA
alterations have poor outcomes. MAGNITUDE found patients with homologous recombination
repair gene alterations (HRR+), particularly BRCA1/2, benefit from first-line therapy with
niraparib plus abiraterone acetate and prednisone (AAP). Here we report longer follow-up from
the second prespecified interim analysis (1A2).

Patients and methods: Patients with mCRPC were prospectively identified as HRR+ with/
without BRCAI1/2alterations and randomized 1:1 to niraparib (200 mg orally) plus AAP (1000
mg/10 mg orally) or placebo plus AAP. At IA2, secondary endpoints (time to symptomatic

progression, time to initiation of cytotoxic chemotherapy, overall survival [OS]) were assessed.

Results: Overall, 212 HRR+ patients received niraparib plus AAP (BRCA1/2subgroup, n=113).
At 1A2 with 24.8 months of median follow-up in the BRCA1/2 subgroup, niraparib plus AAP
significantly prolonged radiographic progression-free survival (rPFS; blinded independent central
review; median rPFS, 19.5 versus 10.9 months; hazard ratio [HR]=0.55 [95% confidence interval
(ClI) 0.39-0.78]; nominal £=0.0007) consistent with the first prespecified interim analysis. rPFS
was also prolonged in the total HRR+ population (HR=0.76 [95% CI 0.60-0.97]; nominal
P=0.0280; median follow-up, 26.8 months). Improvements in time to symptomatic progression
and time to initiation of cytotoxic chemotherapy were observed with niraparib plus AAP. In

the BRCA1/2subgroup, the analysis of OS with niraparib plus AAP demonstrated an HR=0.88
(95% C1 0.58-1.34; nominal £= 0.5505); the prespecified inverse probability censoring weighting
analysis of OS, accounting for imbalances in subsequent use of poly adenosine diphosphate-ribose
polymerase inhibitors and other life-prolonging therapies demonstrated an HR=0.54 (95% ClI
0.33-0.90; nominal P=0.0181). No new safety signals were observed.

Conclusions: MAGNITUDE, enrolling the largest BRCA1/2 cohort in first-line mCRPC to
date, demonstrated improved rPFS and other clinically relevant outcomes with niraparib plus
AAP in patients with BRCA1/2-altered mCRPC, emphasizing the importance of identifying this
molecular subset of patients.

Keywords

niraparib; abiraterone acetate; metastatic castration-resistant prostate cancer; BRCA ; homologous
recombination repair

INTRODUCTION

Metastatic castration-resistant prostate cancer (MCRPC) is a clinically heterogeneous
disease associated with high mortality, despite recent improvements in therapeutic
options.1=* Up to 30% of patients with mCRPC harbor alterations in genes associated with
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DNA damage repair, including homologous recombination repair (HRR) genes, which are
associated with poor clinical outcomes and earlier resistance to commonly used systemic
therapies.>10 Increasing evidence suggests that patients with mCRPC and BRCA1/2
alterations represent a distinct molecular subtype of mMCRPC with a more aggressive clinical
phenotype and worse prognosis.6.7:11-14 Therefore, the molecular profiling of tumors may
be important to guide treatment decisions in patients with mCRPC and HRR-associated
gene alterations, particularly for those involving BRCA. Practice guidelines generally
recommend genetic testing of patients with mCRPC for mutations in DNA repair deficiency
genes, particularly HRR-associated genes, to help tailor treatments to specific patient
populations.1®

Poly adenosine diphosphate-ribose polymerase (PARP) inhibitors have demonstrated
significant activity in patients with prostate cancer and HRR mutations,®16-19 with the
greatest clinical benefit for BRCA1/2 mutation carriers.5:16:20-22 Njraparib, a highly
selective PARP-1 and PARP-2 inhibitor approved for several indications, including ovarian,
fallopian tube, and primary peritoneal cancers in select patients,23-27 is being studied in
patients with mCRPC in the ongoing phase 111 MAGNITUDE trial (ClinicalTrials.gov:
NCT03748641). In MAGNITUDE, of 423 HRR-positive (HRR+) patients enrolled, 225
(53.2%) were BRCA1/2-positive, making it the largest cohort of BRCA1/2-positive patients
with mCRPC studied in the first-line setting to date.?® Furthermore, MAGNITUDE was
designed to be representative of first-line patients with mCRPC seen in clinical practice

by allowing patients to have recently received next-generation androgen receptor inhibitors
for metastatic castration-sensitive prostate cancer (MCSPC) and nonmetastatic castration-
resistant prostate cancer (CRPC), as well as permitting up to 4 months of abiraterone acetate
with prednisone (AAP) for first-line mCRPC before enrollment to allow for time to perform
genomic analyses and obtain results. The first interim analysis (IA1) of MAGNITUDE,
with a median duration of follow-up in the HRR+ cohort of 18.6 months, demonstrated

that niraparib plus AAP significantly improved the primary endpoint of radiographic
progression-free survival (rPFS) in patients with mCRPC and HRR gene alterations. Of
note, a preplanned futility analysis in patients with mCRPC without HRR gene alterations
showed no benefit for the combination of niraparib plus AAP.28 Here, we report updated
results from the second interim analysis (I1A2) of the MAGNITUDE trial, with a focus on the
preplanned subgroup analysis of patients with BRCA1/2 alterations.

PATIENTS AND METHODS

Study design and oversight

The methods of this ongoing randomized, double-blinded, placebo-controlled phase 111 trial
have been previously published and will be discussed briefly herein.28 The study protocol
and amendments were reviewed by an Independent Ethics Committee or Institutional
Review Board, and all applicable regulatory requirements were followed. This study was
conducted following the ethical principles outlined in the Declaration of Helsinki and is
consistent with International Conference on Harmonisation and Good Clinical Practice
guidelines. Patients or their legal representatives provided their written informed consent to
participate in the study.
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Eligible patients were aged =18 years, had mCRPC, and had not received prior therapy
for mCRPC except up to 4 months of prior AAP and ongoing androgen deprivation
therapy. Patients had to have an Eastern Cooperative Oncology Group performance
status (ECOG PS) of 0 or 1. Patients could have had systemic therapies for mCSPC

or nonmetastatic CRPC, including androgen receptor-targeted therapy (e.g., apalutamide,
darolutamide, or enzalutamide). Patients were prospectively screened for HRR gene
alterations (A7TM, BRCA1, BRCAZ, BRIP1, CDK12, CHEKZ, FANCA, HDAC2, or
PALB2) from blood and/or tumor tissue (archival or recently collected) samples. Assays
used included FoundationOne tissue test (FoundationOne®CDx), Resolution Bioscience
liquid test (ctDNA), AmoyDx® blood and tissue assays, or accredited local lab test results
demonstrating a pathogenic germline or somatic alteration outlined in the study protocol
(Supplementary Figure S1).

Study treatments

Patients were randomized 1:1 to receive either niraparib (200 mg) plus abiraterone acetate
(1000 mg) and prednisone (10 mg) or placebo plus AAP, all administered daily. Study
treatments were administered on an outpatient basis, with each treatment cycle defined as 28
days. Patients were stratified by past taxane-based chemotherapy exposure (yes versus no),
past androgen receptor-targeted therapy exposure (prior novel anti-androgen therapy, such as
enzalutamide, apalutamide, darolutamide versus no prior novel anti-androgen therapy), prior
AAP use (yes versus no), and gene alteration (i.e., BRCAI or BRCAZ versus all other HRR
gene alterations).

Assessments and outcomes

The primary endpoint was rPFS as assessed by blinded independent central review

and defined as the earlier of first progression on imaging (by bone scan, computed
tomography, or magnetic resonance imaging) or death. Secondary endpoints included
time to symptomatic progression, defined as the earliest time to any of the following:
use of external beam radiation therapy for skeletal symptoms, the need for tumor-related
orthopedic surgical intervention, other cancer-related procedures, cancer-related morbid
events, or initiation of a new systemic anticancer therapy because of cancer pain; time to
initiation of cytotoxic chemotherapy; and overall survival (OS). Other endpoints included
time to prostate-specific antigen (PSA) progression, time to pain progression, time to
pain interference, and overall health-related quality of life (HRQOL) using Functional
Assessment of Cancer Therapy-Prostate (FACT-P) questionnaire total scores. Safety was
assessed based on the occurrence of adverse events (AE), clinical laboratory test results,
vital sign measurements, physical examination, and ECOG PS.

Statistical analysis

The statistical methods for the MAGNITUDE trial have been described previously.28 In
brief, the primary endpoint of rPFS by blinded independent central review was powered for
and tested using a 2-sided alpha level of 0.05 first in the BRCA1/2 subgroup (patients with
BRCAI and/or BRCA?Z alterations). If statistical significance was reached, testing proceeded
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to rPFS in the HRR+ population. If rPFS in HRR+ showed statistical significance, then

the secondary endpoints (time to symptomatic progression, time to initiation of cytotoxic
chemotherapy, and OS) in HRR+ would be tested using a group sequential method with

2 interim analyses and a final analysis. At 1A1, the primary endpoint of rPFS by blinded
independent central review in the BRCA1/2 subgroup and HRR+ population was statistically
significant; however, given that the secondary endpoints did not reach the conservative
boundary (P=0.0001; O’Brien-Fleming method) for statistical significance, IA2 was
performed to reassess the impact of niraparib plus AAP on secondary endpoints. The
prespecified 1A2 was scheduled when approximately 170 OS events had occurred. Because
the primary endpoint had already demonstrated statistical significance at IA1, no formal
statistical testing for rPFS was performed at 1A2, but formal testing was performed on

the HRR+ population for the secondary endpoints of time to symptomatic progression,
time to initiation of cytotoxic chemotherapy, and OS. Pvalues were derived from a
log-rank test stratified by past taxane-based chemotherapy exposure, prior AAP use, and
gene alteration (for HRR+ population: BRCA1/BRCAZ2 versus all other HRRS); estimates
of hazard ratios (HR) were calculated from the stratified proportional hazards model. A
preplanned sensitivity analysis for OS was performed to adjust for the imbalance between
the 2 treatment groups receiving subsequent PARP inhibitors and other life-prolonging
therapies, by applying inverse probability censoring weighting (IPCW). The overall study-
wise type | error rate remained adequately controlled at the 2-sided level of 0.05.

Patient characteristics

A total of 423 patients with =1 HRR alteration were enrolled, of whom 225 (53.2%) had
alterations in BRCA1 or BRCAZ (Supplementary Figure S1). At the 1A2 data cutoff (17
June 2022), HRR+ patients were on treatment for a median of 17.9 months and 15.2 months
for the niraparib plus AAP and placebo plus AAP groups, respectively, with 74 (34.9%)

and 57 (27.0%) patients, respectively, on treatment at the time of data cutoff. The baseline
characteristics of the BRCA1/2subgroup and the HRR+ population are presented in Table 1.
As previously reported,2® poor prognostic factors, such as higher ECOG PS (1 versus 0) and
the presence of visceral metastases, were more frequently reported in the niraparib plus AAP
arm.

Efficacy results

At time of data cutoff in IA2, with 8.1 months of additional follow-up from the 1Al analysis,
rPFS by blinded independent central review demonstrated a consistent and clinically
meaningful treatment effect in the BRCA1/2 subgroup. The risk of progression or death

was reduced by 45% in patients who received niraparib plus AAP (HR = 0.55 [95%
confidence interval (Cl) 0.39-0.78]; nominal 2= 0.0007), lengthening the median rPFS

by 8.6 months for patients who received niraparib plus AAP (19.5 months) compared

with placebo plus AAP (10.9 months; Figure 1). A preplanned sensitivity analysis of the
BRCA1/2 subgroup evaluating rPFS by investigator review also showed benefit for niraparib
plus AAP, extending the median rPFS by 15.5 months (median rPFS of 29.3 months

versus 13.8 months; HR = 0.46 [95% CI1 0.32-0.67]; nominal < 0.0001; Supplementary
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Figure S2A). In the preplanned multivariate analysis of rPFS adjusting for baseline disease
characteristics, the benefit of receiving niraparib plus AAP was confirmed (HR = 0.50
[95% CI 0.35-0.71; Supplementary Table S1). Evaluation of rPFS by different baseline
clinical and disease characteristics for the BRCA1/2subgroup demonstrated consistent
results in favor of niraparib plus AAP. Only the HR point estimates for patients with prior
taxane-based chemotherapy and presence of visceral metastases were >0.9 (Supplementary
Figure S3); however, the sample sizes of these subgroups were small (n =53 and n =

48, respectively). Results for rPFS in the HRR+ population also demonstrated a clinically
meaningful treatment effect favoring niraparib plus AAP (HR = 0.76 [95% CI 0.60-0.97];
nominal 2= 0.0280) with median rPFS by blinded independent central review for niraparib
plus AAP versus placebo plus AAP of 16.7 months versus 13.7 months (Supplementary
Figure S2B). For rPFS by investigator review in the HRR+ population, median rPFS was
22.3 months for niraparib plus AAP and 13.9 months for placebo plus AAP (Supplementary
Figure S2C).

In the BRCA1/2subgroup, an improvement in time to symptomatic progression was
observed in patients who received niraparib plus AAP compared with placebo plus AAP
(HR =0.54 [95% CI 0.35-0.85]; nominal A= 0.0071; Figure 2). In the HRR+ population,
a statistically significant and clinically meaningful prolongation in time to symptomatic
progression was observed in patients treated with niraparib plus AAP compared with
placebo plus AAP (HR = 0.60 [95% CI 0.42-0.84]; P=0.0029; Supplementary Figure
S4).

In the BRCA1/2subgroup, a clinically meaningful improvement in time to initiation

of cytotoxic chemotherapy, supporting the 44% reduction in the risk of requiring
chemotherapy, was observed in the niraparib plus AAP group compared with the placebo
plus AAP group (HR = 0.56 [95% CI 0.35-0.90]; nominal 2= 0.0152; Figure 3). In

the HRR+ population, time to initiation of cytotoxic chemotherapy was prolonged in
patients treated with niraparib plus AAP (HR = 0.67 [95% CI 0.47-0.94]; P= 0.0206;
Supplementary Figure S5).

With a median follow-up of 24.8 months (range, 0.5-36.8 months), in the BRCA1/2
subgroup at 1A2, the HR for OS with niraparib plus AAP in the stratified analysis was
0.88 (95% CI 0.58-1.34; nominal A= 0.5505; Figure 4A). Substantially more patients
with BRCA1/2alterations in the placebo plus AAP arm received subsequent therapy
(58.9%) versus the niraparib plus AAP group (31.0%); most notably, 22 (19.6%) patients
in the placebo plus AAP arm received subsequent PARP inhibitor treatment versus 1 in
the niraparib plus AAP arm (Supplementary Table S2). Accounting for imbalances in
subsequent use of PARP inhibitors and other life-prolonging therapies, the prespecified
IPCW analysis of OS showed a 46% reduction in the risk of death with niraparib plus
AAP compared with placebo plus AAP in the BRCA1/2subgroup (HR = 0.54 [95% ClI
0.33-0.90]; nominal A= 0.0181; Figure 4B). The prespecified OS multivariate analysis
accounting for important prognostic factors also showed longer OS with niraparib plus
AAP in the BRCA1/2subgroup (HR = 0.68 [95% CI 0.45-1.05]; nominal A=0.0793;
Supplementary Table S3). With a median follow-up of 26.8 months (range, 0.3-37.1)
in the HRR+ population, 72.8% of deaths required for the final OS analysis had been
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observed. In the OS stratified analysis, HR was 1.01 (95% CI 0.75-1.36); P=0.9480;
Supplementary Figure 6A). After adjusting for baseline characteristics in a multivariate
analysis (Supplementary Table S4) and adjusting for subsequent PARP inhibitors and other
life-prolonging therapies in an IPCW analysis, OS improvement was observed in the HRR+
population (HR = 0.82 [95% CI 0.60-1.10]; nominal A= 0.1821, and HR = 0.70 [95% CI
0.49-0.99]; nominal = 0.0414, respectively; Supplementary Table S4 and Supplementary
Figure S6B). In the HRR+ population, 24 (11.4%) patients in the placebo plus AAP arm
received subsequent PARP inhibitor treatment versus 1 in the niraparib plus AAP arm.

In the BRCA1/2subgroup, the median time to PSA progression doubled in the niraparib
plus AAP group (18.4 months) versus the placebo plus AAP group (9.2 months), with a HR
of 0.48 (95% CI 0.33-0.70); nominal £< 0.0001 (Supplementary Table S3). In this same
subgroup, the objective response rate was 50.0% for niraparib plus AAP versus 31.3% for
placebo plus AAP, yielding a relative risk for response of 1.60 (95% CI 0.98-2.62; nominal
P=0.053), and a relative risk for PSA response of 1.21 (95% CI 1.02-1.43; nominal P=
0.023).

To further define which gene alterations may identify patients who could derive greater
benefit from treatment with niraparib plus AAP, sensitivity analyses were conducted for

key efficacy endpoints, including rPFS, time to symptomatic progression, time to initiation
of cytotoxic chemotherapy, and OS, in each individual gene alteration group and in
functionally related subgroups (Supplementary Table S5). When patients with HRR-Fanconi
Anemia pathway gene alterations (PALBZ, BRIP1, FANCA) were analyzed together as a
functionally related group, clinical benefit was demonstrated (point estimate for HR <1)
across all primary and secondary endpoints for patients treated with niraparib plus AAP.
Similar benefits across these same endpoints were observed for the functionally related
group of patients with HRR-associated CHEKZ2and HDACZ gene alterations.

Patient-reported outcomes

Safety

In the BRCA1/2subgroup, patients treated with niraparib plus AAP experienced a delay
in time to worst pain intensity (HR = 0.70 [95% CI 0.44-1.12]; nominal P= 0.1338;
Supplementary Figure S7A). Although the median time to pain interference was not reached
for either treatment arm in the BRCA1/2 subgroup, at the 25th percentile, time to pain
interference was 13.5 months with niraparib plus AAP and 12.9 months with placebo
plus AAP (HR = 0.67 [95% CI 0.40-1.12]; nominal A= 0.1275; Supplementary Figure
S7B). Overall HRQOL (FACT-P total score) in the BRCA1/2 subgroup was maintained
during treatment in both the niraparib plus AAP and placebo plus AAP groups. Time to
deterioration in FACT-P total scores was not different between treatment groups (median
[95% CI] niraparib plus AAP = 5.5 months [2.9-7.5]; placebo plus AAP = 6.1 months
[3.8-11.1]; HR = 1.07 [95% CI 0.76-1.50]; nominal P=0.7144).

With a median exposure of 17.9 months in the niraparib plus AAP arm at 1A2, the safety
profile in the HRR+ population was consistent with that of 1A1, with no new safety signals
observed. AEs were experienced by 211 (99.5%) and 203 (96.2%) patients in the niraparib
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plus AAP and placebo plus AAP groups, respectively (Table 2). The most common (=30%)
AEs for niraparib plus AAP versus placebo plus AAP, regardless of causality, were anemia
(50.0% versus 22.7%), hypertension (33.0% versus 22.3%), and constipation (33.0% versus
15.6%). Transfusion support for anemia was required by 27.4% of patients in the niraparib
plus AAP group and by 5.2% of patients in the placebo plus AAP group, with 16.8%

and 2.5%, respectively, receiving only 1 transfusion. Grade >3 AEs were observed in 153
(72.2%) patients in the niraparib plus AAP group and 104 (49.3%) patients in the placebo
plus AAP group, of which the most common (=10%) were anemia (30.2% versus 8.5%)
and hypertension (15.6% versus 12.3%). The highest grade of hypertension observed was
grade 3 (clinical stage 2) per the National Cancer Institute Common Terminology Criteria
for Adverse Events, version 4.03, no events of hypertensive crises or posterior reversible
encephalopathy syndrome were observed, and no patients discontinued treatment due to
hypertension. Observations were similar in the BRCA1/2 subgroup, with the exception of
grade 3 hypertension, which occurred more frequently in the placebo plus AAP group
(15.2%) versus the niraparib plus AAP group (13.3%).

In the niraparib plus AAP and placebo plus AAP groups, treatment-related AEs occurred

in 165 (77.8%) and 121 (57.3%) patients, respectively, and were consistent with the known
safety profiles of the individual drugs. Serious AEs were reported in 93 (43.9%) and 61
(28.9%) patients in the niraparib plus AAP and placebo plus AAP groups, respectively
(Table 2). Pulmonary embolism occurred in 4 (1.9%) patients treated with niraparib plus
AAP compared with 2 (0.9%) patients treated with placebo plus AAP. No cases of
myelodysplastic syndrome or acute myeloid leukemia occurred in the niraparib plus AAP
group versus 1 (0.5%) in the placebo plus AAP group; no cases of posterior reversible
encephalopathy syndrome were observed in either group. Treatment-emergent AEs leading
to dose interruption, dose reduction, or discontinuation of niraparib occurred in 49.1%,
20.3%, and 15.1% of patients in the niraparib plus AAP group, respectively, compared with
27.5%, 3.8%, and 5.7% of patients in the placebo plus AAP group, respectively. Anemia
was the most common cause of dose interruption or dose reduction of niraparib, followed by
thrombocytopenia and neutropenia.

Cumulatively through 1A2, 29 (13.7%) and 23 (10.9%) patients died in the niraparib plus
AAP and placebo plus AAP groups, respectively, while on treatment or within 30 days of the
last dose of study treatment. Deaths due to AEs occurred in 19 (9.0%) and 9 (4.3%) patients
in the niraparib plus AAP and placebo plus AAP groups, respectively, of which the most
common AE leading to death was COVID-19 (4.7% and 0.9%, respectively). Since study
initiation, 1 death in each group was categorized as treatment related (niraparib plus AAP:
pneumonia; placebo plus AAP: acute myocardial infarction).

DISCUSSION

The results from I1A2 of MAGNITUDE confirm that after a median follow-up of 24.8
months in patients with BRCA1/2 alterations, the combination of niraparib plus AAP
continued to improve rPFS, demonstrating a 45% reduction in the risk of radiographic
progression or death, which corresponded to an extension of the median rPFS by 8.6 months
over placebo plus AAP, yielding a median rPFS of >1.5 years. The clinical relevance of
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the benefit in rPFS was supported by delays in time to symptomatic progression and time

to initiation of cytotoxic chemotherapy for the BRCA1/2subgroup and the total HRR+
population treated with niraparib plus AAP versus placebo plus AAP. Furthermore, while
OS data are still maturing and a final analysis of the MAGNITUDE trial is planned, there
was a nonstatistically significant improvement in OS observed in the stratified analysis for
the BRCA1/2subgroup, with a more robust effect observed in the analysis that accounted
for imbalances in baseline characteristics. In addition, a prespecified IPCW analysis3%-31 was
conducted to account for the imbalances in subsequent receipt of PARP inhibitors (niraparib
plus AAP: 0.9%; placebo plus AAP: 16.1%) and other life-prolonging therapies, including
chemotherapy (niraparib plus AAP: 24.8%; placebo plus AAP: 39.3%). This IPCW
analysis showed a 46% reduction in the risk of death with niraparib plus AAP compared
with placebo plus AAP in the BRCA1/2subgroup. This emphasizes the importance of
subsequent therapy on OS in this patient population. While some other HRR-associated
genes demonstrated benefit, the most pronounced benefit from niraparib plus AAP was in
patients with BRCA1/2 alterations.32 This is consistent with other studies evaluating PARP
inhibitors in patients with mCRPC and reflects the critical role of BRCA1/2in the DNA
damage repair response.33-3%

The safety profile of niraparib plus AAP at IA2 was consistent with previous reports3® and
the known safety profile of the individual agents, with no new safety signals identified.
Anemia was the most common grade =3 AE, which aligns with observations from a
meta-analysis of 6 trials encompassing 752 patients with mCRPC treated with olaparib,
rucaparib, talazoparib, or niraparib.38 Further, the pooled incidence of treatment-related
dose reduction was 26.9% and the incidence of treatment discontinuation due to AEs

was 14.1%,36 which aligns with the findings of IA2 for MAGNITUDE. Overall, niraparib
plus AAP was tolerable, and AEs were generally manageable with dose modifications and
supportive care. There were no cases of hypertensive crisis or myelodysplastic syndrome
and there was no apparent increase in thromboembolic events in the niraparib plus AAP
arm. Supporting tolerability of the combination therapy, patients in the BRCA1/2 subgroup
treated with niraparib plus AAP also maintained their HRQOL, as demonstrated by patient-
reported overall quality of life scores.

The median rPFS of approximately 10 months for placebo plus AAP observed in this and
other studies reflects the poor outcomes in patients with mCRPC and BRCA1/2 alterations
when treated with standard-of-care therapies such as AAP alone, relative to the historically
observed rPFS of 16.5 months in an unselected population treated with AAP alone.37-39
The clinically meaningful benefits of delay in chemotherapy and time to increased pain
observed for the BRCA1/2 subgroup that received niraparib plus AAP as first-line therapy
in this study support the use of this combination, particularly when considering the disease
characteristics and poor prognosis of this population.

The study had some limitations. While many of the demographic factors and baseline
characteristics of both the BRCA1/2subgroup and total HRR+ population were balanced
across the 2 treatment arms, several key baseline factors known to be prognostic for survival
favored the placebo group.2? For example, more patients who received niraparib plus AAP
versus placebo plus AAP had an ECOG PS of 1 (versus 0) and had bone and visceral
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metastases at baseline. Despite these differences, an improvement in OS was observed

in the BRCA1/2subgroup, which is notable given that more patients in the placebo arm
received subsequent therapy, including 19.6% who received a PARP inhibitor. In addition,
the germline versus somatic nature of the BRCA1/2alterations was not determined in this
study. While most studies of PARP inhibitors have not made this differentiation, the phase
Il TRITON2 study of rucaparib in patients who had previously progressed on 1 to 2 lines
of androgen receptor—directed therapy did not demonstrate differences in PSA response
(defined as the proportion of patients achieving a reduction of 50%) in those with germline
versus somatic BRCA1/2 mutations.3341 Also, a meta-analysis of patients with solid tumors
showed no differences between those with germline versus somatic mutations, albeit the
number of studies on prostate cancer was small.42

MAGNITUDE placed no restrictions on the extent of metastatic disease (unlimited bone
and visceral metastases and asymptomatic brain metastases were permitted), allowed up

to 4 months of prior AAP in the first-line mCRPC setting, and allowed prior taxane and
androgen receptor systemic therapy for mCSPC. Among the 9 gene alterations permitted

for enrollment, only BRCA1/2 alterations were powered to detect significant benefit of
treatment for the endpoint of rPFS. Among the remaining 7 genes, benefit in rPFS and =1
secondary endpoint was demonstrated in BRIP1, CHEKZ, FANCA, HDACZ, and FPALBZ2at
IA132 and confirmed in 1A2 (Supplementary Table S5); however, sample sizes remain small,
and further study is required to define the benefit of combination therapy in patients with
non-BRCA-altered mCRPC.

MAGNITUDE has prospectively enrolled the largest population of BRCA1/2-positive
patients with mCRPC (n = 225) for first-line therapy to date and has demonstrated a clear
positive risk-benefit in this difficult-to-treat population. These findings add to a growing
body of evidence that supports the clinical benefit of PARP inhibitors, including niraparib,
as monotherapy in HRR-altered mCRPC after progression on androgen receptor-targeted
therapy and taxanes, especially for patients with BRCA1/2 alterations.33-3° The PARP
inhibitors olaparib and talazoparib have shown efficacy in combination with AAP and
enzalutamide, respectively, in studies of patients with mCRPC that were not preselected
to have an HRR gene alteration (“all-comers” populations), but similarly to niraparib,

the greatest benefits have been among patients with >1 alteration in BRCA1/2.20:43.44
Furthermore, the CAPTURE study of patients with mCRPC found that patients with
BRCA1/2alterations had shorter rPFS and OS compared with those who did not have
BRCA1/2 alterations when treated with a first-line standard of care therapy (either a novel
hormone therapy or a taxane-based regimen).4°

In conclusion, the MAGNITUDE A2 results support the treatment regimen of niraparib
plus AAP in patients with BRCAI1/2-altered mCRPC, with demonstration of continued
improvements in rPFS, time to symptomatic progression, and time to initiation of cytotoxic
chemotherapy. Thus, these results reinforce the need for genomic testing for patients with
MCRPC in the first-line setting to identify those patients who would potentially derive
optimal benefit in response to treatment with PARP inhibitors, such as niraparib.
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Highlights

. Niraparib + AAP reduced risk of radiographic progression/death by 45% in
BRCA1/2-altered mCRPC (median follow-up, 24.8 mo)

. Niraparib + AAP improved secondary endpoints and patient-reported
outcomes in the BRCA1/2 subgroup

. Adverse events of niraparib + AAP were tolerable, manageable, and
consistent with previous reports; no new safety signals

. MAGNITUDE second interim analysis continues to support niraparib + AAP
for mCRPC and HRR alterations, especially BRCA1/2

. MAGNITUDE supports genomic testing for BRCA1/2alterations in mCRPC
due to poor outcomes and emerging treatment options
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Figure 1. Radiographic progression-free survival at A2 by blinded independent central review
in the BRCAL/2 subgroup.

AAP, abiraterone acetate with prednisone; Cl, confidence interval; HR, hazard ratio; 1A2,
second interim analysis; NIRA, niraparib; PBO, placebo. 2Nominal P value.
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Figure 2. Time to symptomatic progression at 1A2 in the BRCAL1/2 subgroup.
AAP, abiraterone acetate with prednisone; CI, confidence interval; HR, hazard ratio; 1A2,

second interim analysis; NE, not evaluable; NIRA, niraparib; PBO, placebo. @Nominal 2
value.
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Figure 3. Time to initiation of cytotoxic chemotherapy at A2 in the BRCAL1/2 subgroup.
AAP, abiraterone acetate with prednisone; CI, confidence interval; HR, hazard ratio; 1A2,

second interim analysis; NE, not evaluable; NIRA, niraparib; PBO, placebo. @Nominal P
value.
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Figure 4. Overall survival at 1A2 in the BRCAL1/2 subgroup: (A) stratified analysis and (B) IPCW
analysis.

AAP, abiraterone acetate with prednisone; Cl, confidence interval; HR, hazard ratio; 1A2,
second interim analysis; IPCW, inverse probability censoring weighting; NIRA, niraparib;
PBO, placebo. 2Nominal Pvalue.
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TEAEs in the HRR+ population (occurring in >10% of patients)

Table 2.

Event, n (%)

NIRA + AAP (n = 212)

PBO + AAP (n = 211)

Allgrades Grade3  Grade4 | Allgrades Grade3 Grade4

Patients with =1 SAE 93 (43.9) 61 (28.9)

Any TEAES 211(99.5) 121(57.1) 32(15.1) | 203(96.2) 91(43.1) 13(6.2)
Anemia 106 (50.0) 61(28.8)  3(L.4) 48(227)  18(85) 0
Hypertension 70(33.0)  33(15.6) 0 47(223) 26 (12.3) 0
Constipation 70 (33.0) 1(0.5) 0 33(15.6) 0 0
Fatigue 63 (29.7) 8(3.8) 0 40(19.0) 11(5.2) 0
Nausea 52 (24.5) 1(0.5) 0 31(147)  1(05) 0
Thrombocytopenia 49 (23.1) 8(3.8) 8(3.8) 20 (9.5) 5(2.4) 0
Dyspnea 38 (17.9) 5(2.4) 0 14 (6.6) 4(1.9) 0
Back pain 36 (17.0) 6 (2.8) 0 47(223)  2(0.9) 0
Asthenia 35(16.5) 2(0.9) 1(0.5) 21 (10.0) 1(0.5) 0
Decreased appetite 33 (15.6) 2(0.9) 0 15(7.1) 1(0.5) 0
Arthralgia 32 (15.1) 1(0.5) 0 23(10.9)  2(0.9) 0
Neutropenia 32(151) 11(5.2)  3(14) 15 (7.1) 4(19) 1(05)
Vomiting 31 (14.6) 2(0.9) 0 16 (7.6) 2(0.9) 0
Hypokalemia 29 (13.7) 7(3.3) 1(0.5) 21(10.0)  7(3.3) 0
Dizziness 27 (12.7) 1(0.5) 0 13 (6.2) 0 0
Hyperglycemia 25 (11.8) 6 (2.8) 1(0.5) 18 (8.5) 2(0.9) 0
Insomnia 24 (11.3) 0 0 8 (3.8) 0 0
Bone pain 23 (10.8) 4(1.9) 0 24(11.4)  1(0.5) 0
Blood alkaline phosphatase increased 23 (10.8) 10 (4.7) 2(0.9) 16 (7.6) 5(2.4) 0
Leukopenia 23 (10.8) 4(1.9) 0 5(2.4) 1(0.5) 0
Urinary tract infection 22 (10.4) 7(3.3) 0 18 (8.5) 4(1.9) 0
Weight decreased 22 (10.4) 3(1.4) 0 7(3.3) 1(0.5) 0
Lymphopenia 22 (10.4) 8(3.8) 1(0.5) 4(1.9) 1(05)  1(05)
Fall 16 (7.5) 2(0.9) 0 29 (13.7) 6(2.8) 0
Alanine aminotransferase increased 11(5.2) 0 0 22 (10.4) 10 (4.7) 0

Page 22

AAP, abiraterone acetate with prednisone; HRR, homologous recombination repair; NIRA, niraparib; PBO, placebo; SAE, serious adverse event;

TEAE, treatment-emergent adverse event.
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