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Outline
• Rationale and MOA for PARP inhibition in 

prostate cancer 
• Monotherapy studies  
• Combination studies 



W Abida, et al. JCO Precision Oncology DOI: 10.1200/PO.17.00029 - published online May 31, 2017

Metastatic Prostate Cancer Frequently Harbours 
Alterations in DNA Damage Repair Pathway Genes

Unpublished

MSKCC Population British Columbia Population



Poly (ADP-ribose) Polymerase Inhibition and Synthetic Lethality 
in Homologous Recombination Repair Deficient Cells

• PARP1 plays a key role in ssDNA repair 
via BER 
– Binds to sites of DNA damage and 

serves as a platform to recruit DNA 
repair proteins 

– Adds poly (ADP-ribose) units to 
target proteins (PARylation) 

• Inhibition of PARP1 catalytic activity 
prevents PARylation leading to 
replication fork collapse and dsDNA 
breaks which would normally be 
repaired by HR

H Farmer, et al. Nature 434:917-21, 2005; HE Bryant, et al. Nature 434:913-917, 2005; A Sonnenblick, et al. Nat Rev Clin Oncol 12:27–41, 2015 



PARP Trapping

CATALYTIC INHIBITION

PARP TRAPPING

J Murai, et al. Cancer Res 72:5588-5599, 2012; B Carney, et al. Nat Comm, 9:176, 2018



Olaparib: TOPARP A

J Mateo, et al. N Engl J Med 373:1697-1708, 2015

14/16 biomarker-positive patients (88%) had a response to olaparib 

2/33 biomarker-negative patients (6%) were classified as having a response



Olaparib: TOPARP A

J Mateo, et al. N Engl J Med 373:1697-1708, 2015



Olaparib: TOPARP B
• 711 screened à 161 with DDRm (23%) à 98 enrolled (14%) à 92 evaluable
• Biallelic events not required: BRCA2: 32.7%, ATM: 21.4%, CDK12: 21.4%, PALB2: 

7.1%, Other: 21.4%

• Median rPFS 5.6 months (300 mg) and 5.5 months (400 mg)   
J Mateo, et al. J Clin Oncol 37, 2019 (suppl; abstr 5005)



Olaparib: TOPARP B

J Mateo, et al. J Clin Oncol 37, 2019 (suppl; abstr 5005)



Olaparib: TOPARP B

J Mateo, et al. J Clin Oncol 37, 2019 (suppl; abstr 5005)



Rucaparib: TRITON2

W Abida, ESMO Congress 2018; ClinicalTrials.gov: NCT02952534 



Rucaparib: TRITON2

W Abida, ESMO Congress 2018; ClinicalTrials.gov: NCT02952534 



Niraparib: GALAHAD

ctDNA: BRCA1/2, ATM, FANCA, 
PALB2, CHEK2, BRIP1 or HDAC2

MR Smith, et al. J Clin Oncol 37(7_suppl) (March 1 2019) 202-202; ClinicalTrials.gov: NCT02854436



Niraparib: GALAHAD

MR Smith, et al. J Clin Oncol 37(7_suppl) (March 1 2019) 202-202; ClinicalTrials.gov: NCT02854436



Summary: PARP Inhibitor Monotherapy Trials in mCRPC Patients Post-ARPI and Post-Taxane

Olaparib
TOPARP-B

Rucaparib
TRITON2

Niraparib 
GALAHAD

BRCA ATM CDK12 Other BRCA ATM CDK12 Other BRCA Other

PSA50 77%
(23/30)

5%
(1/19)

0
(0/20)

26%
(6/23)

51%
(23/45)

0
(0/18)

8%
(1/13)

22%
(2/9)

52%
(15/29)

5%
(1/21)

ORR 52%
(11/21)

8%
(1/21)

0
(2/18)

9%
(2/23)

44%
(11/25)

0
(0/5)

0
(0/8)

25%
2/8

38%
(6/16)

13%
(2/15)

Selected Adverse Events Olaparib
TOPARP-B

Rucaparib
TRITON2

Niraparib 
GALAHAD

Grade All 3-4 All 3-4 All 3-4

Anemia 69% 34% 28% 15% NR 26%

Thrombocytopenia 27% 6% NR NR NR 15%

Neutropenia 18% 5% NR NR NR 8%

Fatigue 54% 7% 45% 5% NR NR

Nausea 31% 1% 42% 4% NR NR

Vomiting 26% 0 20% 0 NR NR

NR = Not Reported



Other Ongoing PARP Inhibitor Monotherapy mCRPC Trials 

Trial Phase N Setting Experimental 

Arm

Control Arm Biomarker Selection Primary 

Outcome

TALAPRO1

NCT03148795

II 100 Post-ARPI

Post-Taxane

Talazoparib N/A DDR likely to sensitize to PARP 

inhibition

ORR

TRITON3

NCT02975934

III 400 Post-ARPI Rucaparib Abiraterone or 

enzalutamide 

or docetaxel

BRCA1, BRCA2, ATM rPFS

PROfound

NCT02987543

III 340 Post-ARPI Olaparib Abiraterone or 

enzalutamide

Cohort A: BRCA1, BRCA2, ATM

Cohort B: BARD1, BRIP1, CDK12, 

CHEK1, CHEK2, FANCL, PALB2, 

PP2R2A, RAD51B, RAD51C, 

RAD51D, RAD54L

rPFS

ARPI = Androgen Receptor Pathway Inhibitor



Combination PARP + AR Pathway Inhibition 

• AR promotes DNA damage 
repair 

• ADT upregulates PARP-mediated 
repair pathways with synthetic 
lethality between ADT and PARP 
inhibition

• PARP1 regulates AR-mediated 
transcriptional activation  

JF Goodwin, et al. Cancer Discov 3:1254, 2013; WR Polkinghorn, et al. Cancer Discov 3:1245, 2013; M Asim, e al. Nat Commun 8: 374, 2017; 
MJ Schiewer , et al. Cancer Discov 2:1134, 2012

PARP1



All Patients Abiraterone Abiraterone + Veliparib



Olaparib + Abiraterone in HRR Mutation Positive and Negative Patients

ALL PATIENTS HRR MUTANT

HRR NON-MUTANT HRR STATUS NOT CONFIRMED

N Clarke, et al. Lancet Oncol 9: 975–86, 2018



Ongoing Phase III Combination PARP + AR Pathway 
Inhibition Trials

Trial N Setting Experimental Arm Control Arm Biomarker Selection Primary 
Outcome

PROpel
NCT03732820

720 mCRPC
1st line

Olaparib + abiraterone Placebo + abiraterone All comers rPFS

MAGNITUDE
NCT03748641

1000 mCRPC
1st line

Niraparib + abiraterone Placebo + abiraterone Cohort 1 (N = 400): BRCA1, 
BRCA2, FANCA, PALB2, CHEK2, 
BRIP1, HDAC2, ATM

Cohort 2 (N = 600): no DRD

rPFS

TALAPRO2
NCT03395197

872 mCRPC
1st line

Talazoparib + enzalutamide Placebo + enzalutamide All comers rPFS



Combination PARP inhibition + Immunotherapy 

F. Karzai et al. J ImmunoTherapy Cancer 6:141, 2018

Activity of durvalumab plus olaparib in metastatic castration-resistant prostate 
cancer in men with and without DNA damage repair mutations



Combination PARP inhibition + Immunotherapy 

KEYNOTE-365 Cohort A: Pembrolizumab + Olaparib

EY Yu, et al. J Clin Oncol 37(7_suppl):145, 2019: GU Cancers Symposium

KEYLYNK-010 underway: Study of Pembrolizumab (MK-3475) Plus Olaparib Versus Abiraterone 

Acetate or Enzalutamide in mCRPC (NCT03834519)

• 780 Patients, Primary endpoint OS 



Summary
• Somatic and germline DNA damage repair gene defects are common in 

metastatic prostate cancer - we need to identify these patients  
• PARP inhibitors as monotherapy have high levels of anti-tumour activity in 

mCRPC patients with identified alterations in DNA repair genes, especially 
BRCA2
– Clear that defective HRR is required, what this will translate into for specific 

predictive biomarkers remains to be refined
• Tissue, assays, genes, mono- vs bi-allelic, mutational signatures, etc.

• Phase 3 trials of combinations of PARP inhibitors with AR pathway 
inhibitors and immune check-point inhibitors are underway in selected 
and unselected patients


