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Current State of Knowledge

HRR Mutations Confer a poor prognosis in prostate cancer

Parpi mono-therapy in CRPC
– approx 50% of BRCAm patients benefit
– demonstrating the extent, and limits, of single agent therapy

There is a biological rationale for combination with ARPI

Many details and gaps in our knowledge that need to be addressed
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HRR versus non-HRR BRCA versus non-BRCA

Of 556 patients, 28.6% had HRR gene alterations: ~50% involving BRCA1/2

HRRm is a Predictor of Poor Outcome. 

Adapted from Olmos D, et al. Ann Oncol. 2025 May 28:S0923-7534(25)00739-2.
*Results are from IPTW analysis.
BRCA, breast cancer gene; HRR, homologous recombination repair; IPTW, inverse probability treatment weighting.
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AMPLITUDE met the primary end point: Niraparib + AAP significantly reduced the risk of 
radiographic progressiona or death by 48% in BRCAm group and by 37% in HRRm population

Trial #1 Niraparib plus Abiraterone/Prednisone vs Abiraterone alone

Adapted from Attard G, et al. 2025, Nat Med 2025 Oct 7 doi: 10.1038/s41591-025-03961-8.
arPFS by investigator review; rPFS improvement by blinded independent central review was as large: HR = 0.51 (95% CI, 0.37–0.72) for BRCA subgroup and 0.61 (95% CI, 0.47–0.79) for HRRm (ITT).
ITT, intent-to-treat; NE, not estimable.
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TRIAL #2 TALAZAPARIB PLUS ENZALUTAMIDE VS ENZALUTAMIDE ALONE



Pivotal questions 
#1. Do we really need the combination of PARPI  and  ARPI?

#2. What constitutes appropriate selection for HRM?

#3. Does the PARPI matter?

#4  What is the best management strategy for these patients?



Pivotal questions 
#1. Do we really need the combination of PARPI  and  ARPI?

#2. What constitutes appropriate selection for HRM?

#3. Does the PARPI matter?

#4  What is the best management strategy for these patients?



PARPI + ARPI CONSIDERATIONS in APMS 
Pro

Additive ( at a minimum) 

Synergistic ( at a maximum)

In mHSPC/APMS it is the first 
strike against the cancer

Ties to the mechanism of 
disease onset….

WE HAVE TWO POSITIVE 
PHASE III STUDIES!

Con

Pill Burden

Drug Drug Interactions

Toxicity Management- how do we 
separate the benefits/risks

Duration of Rx may be long – years?

Cost

Phase III Studies not positive for OS



In 2016 we asked…

Synergy between AR signaling and PARP:
Do we need BRCA2 alterations at all? 

AR antagonist or
Abiraterone

Increased dsDNA
breaks and induction
of synergy with PARPi

Adopted from Linking DNA damage and hormone signaling pathways in cancer by Schiewer and Knudsen. 
Trends Endocrinol Metab. 2016 Apr; 27(4): 216–225.



Mechanistic rationale for arpi/parpi combinations

Mechanism 1 — ARPIs induce "BRCAness" by downregulating HRR/DDR 
genes
--ARPIs (abiraterone, enzalutamide, apalutamide) downregulate RAD51, 
reduce RAD51 foci at DSB sites, and impair repair capacity, creating a 
BRCAness-like phenotype that sensitizes to PARP inhibition

Mechanism 2 — PARP1 is a coactivator of AR transcription

--PARP1  recruited to sites of AR function, promotes AR occupancy and 
transcription of AR target genes (PSA, TMPRSS2, ERG) (Schiwer CA 
Discovery 2012)

Mechanism 3 — reciprocal/mutual potentiation and direct anti-tumor synergy
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Higher AR activity + Higher Parp expression = 
Better response to the combination

Associated with better rPFS = Wildtype AR, High AR expression, Higher Parp Expression, BRCA1/2 Variant



Ideally….

This trial would never happen
Unethical to withhold ARPI

APMS 
HRRM (+) Ç√

ADT + Parpi

ADT+ ARPI

APUC 
high

ARPI

Parpi

OS
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Inter- HRRM Variability



Three PARPI and arpi combinations in APMR



Inter HRRm Variability – Niraparib + Abi

Highlights
1. Strong signal for 
BRCA2, Chek2

2. BRCA2 OS 

3. No ATM patients



Highlights
1. Strong signal for 

BRCA2, ATM, 
CDK12

2. No data on OS by
individual 
mutation

Inter HRRm Variability – TALA +ENZA



Rucaparib in mCRPc
illustrates proportion of response
Best Change from Baseline in PSA (n=84)
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Abida et al ESMO 2018
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Intra- BRCA Variability
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Intra –BRCA Variability

1. Requires further study in relation to efficacy of PARP inhibitors.
2. May be driven by location of mutation within BRCA
3. May be driven by other mutational factors (e.g. homozygous deletion etc)
4. May be a driver of variability in response in both CRPC/CSPC



Pivotal questions 
#1. Do we really need the combination of PARPI  and  ARPI?

#2. What constitutes appropriate selection for HRM?

#3. Does the PARPI matter?

#4  What is the best management strategy for these patients?



PARP Trapping 
Talazaparib > Other Parpi

Talazoparib is the most potent 
PARP1/2 trapper 

Approx  50–100× more potent 
at trapping than olaparib, 
niraparib, and rucaparib

More trapper than catalytic 
(PARylation) inhibition

Explains single-agent 
cytotoxicity, its low approved 
dose, and its hematologic 
toxicity.



Nira (200 mg QD) 
+

AAP (1000 mg QD + 5 mg QD)
 + 

ADT
(n=348)

PBO
+ 

AAP (1000 mg QD + 5 mg QD)
 + 

ADT
(n=348)

Randomised
1:1

(N=696)

Key inclusion criteria:
• mCSPCa 
• Alteration in ≥1 HRR eligible gene: BRCA1, 

BRCA2, BRIP1, CDK12, CHEK2, FANCA, 
PALB2, RAD51B, RAD54Lb

• ECOG PS 0–2
Key exclusion criteria: 

• Any prior
• PARPi
• ARPi other than AAP

Prior allowed treatments in mCSPC:
• ADT ≤6 months
• Docetaxel ≤6 cyclesc

• AAP ≤45 days
• Palliative RT

First and final rPFS analysis and first interim analysis of time to symptomatic progression and overall survival.  Median follow-up: 30.8 
months

Primary end point
• rPFS by investigator review

Key secondary end points
• Time to symptomatic progression
• OS
• Safety 

Stratification factors:
• BRCA2 vs CDK12 vs all other alterations
• Prior docetaxel (yes vs no)
• Disease volume (high vs low)

Clinical data cutoff: January 7, 2025

AMPLITUDE: Randomised, double-blind, placebo-controlled 
trial in HRRm mHSPC

Adapted from  Attard G, et al. 2025.1  aPatients with lymph node-only disease were not eligible.1 bHRR gene panel was fixed prior to trial initiation based on MAGNITUDE trial and 
external data from the published literature.1 cLast dose ≤3 months prior to randomisation.1
BRCA, breast cancer gene; BRIP1, BRCA1 interacting protein C-terminal helicase 1; CDK12, cyclin-dependent kinase 12; CHEK2, checkpoint kinase; ECOG PS, Eastern 
Cooperative Oncology Group performance status; FANCA, Fanconi anaemia complementation group A; Nira, niraparib; OS, overall survival; PALB2, partner and localiser of 
BRCA2; PARPi, poly(adenosine diphosphate-ribose) polymerase inhibitor; PBO, placebo; RAD51B, RAD51 paralogue B; RAD54L, radiation sensitive 54-like; rPFS, radiographic 
progression-free survival; RT, radiotherapy; QD, once daily. 
1. Attard G, et al. Oral Presentation at: American Society of Clinical Oncology (ASCO) Annual Meeting; May 30-June 3, 2025; Chicago, IL.
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Niraparib + AAP
(n=348) 

Placebo + AAP
(n=348)

Median age (range), years 68 (40-88) 67 (40-92) 

Median prostate-specific antigen (PSA) at initial diagnosis (range), ng/mL 112.3 (0.1-17,475)a 101.6 (0.1-15,900)b

ECOG PS score, n (%) 0
≥1

242 (70)
106 (30) 

218 (63) 
130 (37) 

Gleason score at initial diagnosis, n (%) ≥8 276 (79) 262 (75)

Metastatic stage at diagnosis, n (%) M1 (synchronous) 301 (86) 302 (87) 

Disease volume, n (%) High 269 (77) 271 (78)

Prior docetaxel use in mHSPC, n (%) 54 (16) 56 (16) 

Site of metastasesc, n (%) Bone only
Visceral
Lymph nodes

146 (42)
57 (16) 
173 (50) 

154 (44)d

54 (16)d

161 (46)d

BRCA alteration, n (%) 191 (55) 196 (56)

Baseline characteristics  

Adapted from Attard G, et al. Nat Med. 2025 Oct 7. doi: 10.1038/s41591-025-03961-8. 
an=258. bn=275. cnon-mutually exclusive. dn=347.



32

AMPLITUDE met the primary end point: Niraparib + AAP significantly reduced the risk of 
radiographic progressiona or death by 48% in BRCAm group and by 37% in HRRm population

Primary end point: radiographic progression-free survival

Adapted from Attard G, et al. 2025, Nat Med 2025 Oct 7 doi: 10.1038/s41591-025-03961-8.
arPFS by investigator review; rPFS improvement by blinded independent central review was as large: HR = 0.51 (95% CI, 0.37–0.72) for BRCA subgroup and 0.61 (95% CI, 0.47–0.79) for HRRm (ITT).
ITT, intent-to-treat; NE, not estimable.
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Adapted from Attard G, et al. 2025, Nat Med 2025 Oct 7 doi: 10.1038/s41591-025-03961-8.

Niraparib + AAP significantly reduced the risk of symptomatic progression 
by 56% in BRCAm group and by 50% in HRRm group

HRRm (ITT)BRCA sub-group



Nira + AAP 
(n=347)

PBO + AAP 
(n=348)Selected categories of TEAEs of interest, n (%)

All grades Grade ≥3 All grades Grade ≥3
Patients with ≥1 AE of interest 306 (88) 217 (63) 261 (75) 132 (38)

Hematologic

Anemia
Neutropenia
Thrombocytopenia
MDS

179 (52)
76 (22)
66 (19)
1 (<1)

101 (29)
33 (10)
24 (7)
1 (<1)

83 (24)
28 (8)
20 (6)

0

16 (5)
7 (2)

1 (<1)
0

Cardiovascular
Hypertension
Arrhythmia
Cardiac failure

155 (45)
68 (20)
20 (6)

93 (27)
19 (5)
9 (3)

113 (33)
28 (8)
6 (2)

64 (18)
11 (3)
4 (1)

Other Hypokalemia
Hepatotoxicity

92 (27)
46 (13)

40 (12)
8 (2)

70 (20)
71 (20)

38 (11)
19 (5)

Adverse events of special interest

Other common AEs of any grade: constipation (35% vs 16%), nausea (31% vs 14%), fatigue (26% vs 18%), and arthralgia (21% 
vs 21%) in the Nira +AAP vs placebo + AAP arms, respectively

Adapted from Attard G, et al. Nat Med. 2025 Oct 7. doi: 10.1038/s41591-025-03961-8. 
Predefined adverse events of special interest. Patients are counted only once for any given event, regardless of the number of times they actually experienced the event: the 
event with the worst toxicity is used.



































Comparing Amplitude to Talapro 3
Docetaxel. 
• AMPLITUDE enrolled patients receiving either doublet (ADT + ARPI) or triplet (plus docetaxel) therapy
• Results support using niraparib/abiraterone after docetaxel; TALAPRO-3 excluded prior docetaxel, so 

it does not inform that sequence. [2][4]

Gene panel. 
• TALAPRO-3's 12-gene panel notably included ATM (~28% of enrolled patients) and other genes (ATR, 

MLH1, MRE11A, NBN, RAD51C) absent from AMPLITUDE's 9-gene panel. 
• TALAPRO-3 showed activity extending to ATM (HR 0.43) and CDK12, supporting sensitivity beyond 

BRCA,
• AMPLITUDE's non-BRCA benefit weaker and less certain (HR 0.81).

Control-arm performance. 
• Placebo rPFS in TALAPRO-3 (45.8 mo with enzalutamide) AMPLITUDE (29.5 mo with abiraterone), 

despite both enrolling HRR-altered populations — 
• Possible differences in populations, gene panels, ARPI backbone



Pivotal questions 
#1. Do we really need the combination of PARPI  and  ARPI?

#2. What constitutes appropriate selection for HRM?

#3. Does the PARPI matter?

#4  What is the best management strategy for these patients?
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Could Intermittent Rx be better than 
continuous?



Reversion deletions in BRCA2

Patients with BRCA-mutated tumors develop resistance to PARP inhibitors thru 
reversion deletions: 

Normal cells:

Metastasis (prior to
PARPi):

Metastasis (after 
resistance to 
PARPi):

David Quigley PhD, Felix Feng, MD, Charles Ryan 
MD.   Ref: Quigley Ca Discovery 2017
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Reversion Mutations are now reported on cf-DNA 
clinical reports

5
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74 yo patient with APMR

Known BRCA2 positive. 

2022-2023 Rx with Olaparib
2024 Lu 177  No response
2024 Docetaxel



Clinical trials to clear Reversion mutations?
5
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For How Long?



The “A DREAM STUDY”





One additional leukemia per 1,000 patients treated.
But could this worsen with additional duration of therapy? 

WHAT ABOUT MDS/LEUKEMIA?



DAta Gaps in mCSPC/APMR
#1 Lu177 / PSMAAddition – Should we NOT offer Lu177 to HRRm 
Patients with APMS?

#2 Capivasertib  -  Does PTEN loss in the face of HRRm dominate the 
choice? Wide ranging data. 

• In the GENIE dataset, homozygous PTEN deletion occurred in 12.4% of
metastatic BRCA2-deficient prostate tumors (vs 1.5% in primary 
BRCA2-deficient tumors), neg w FDR correction. [5]

• TRITON2 cohort, patients with BRCA2 mutations had PTEN co-
alterations in 29% (and TP53 in 42%). [1]

• BRCA2-mutated metastatic prostate cancers carry higher rates of 
PTEN (and TP53/RB1) alterations than ATM-mutated tumors, 
consistent with BRCA2's more aggressive, biallelic-HRD phenotype

• Direct BRCA2–PTEN co-occurrence is uncommon: among 147 
patients BRCA2m in 10% and PTEN in 18%, but only 2 patients 
harbored both (Arduini ASCO Gu’26)

#3. In HRRm Population – what is the hierarchy of treatment choice?

 e.g BRCA2 (m) plus High Volume---> Docetaxel?

6
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Prostate Cancer and Prostatic Diseases. 2025. Serritella AV, Taylor A, Haffner MC, et al
NPJ Precision Oncology. 2022. Kensler KH, Baichoo S, Pathania S, Rebbeck TR

Robinson D, et al. Cell. 2015;161:1215-1228; Pritchard CC, et al. N Engl J Med. 375:443-453.
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