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Who to test? 

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?

What, where and when to test?

TALAPRO-2. Who should we test? Who is the ideal candidate for 
treatment?



Who to test? Test everybody!!
Testing has prognostic implications (outcome)
Testing has implications for the family risk of cancer
Testing has predictive implications (treatment selection)

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan

What, where and when to test?



Molecular characterization in advanced prostate cancer
Actionable alterations in 89% of cases

AR pathway 71.3%

PI3k pathway 49%

DNA repair 22.7%

Cell Cycle 21%

WNT pathway 18%

Robinson et al. Cell 2015. Abida et al. PNAS 2019



Clinical utility of genomic profiling in mCRPC

PTEN loss

CDK12 mut RB1 loss

AR-V7 splice variantAR aberrations

TP53 mutations

Romanel et al Sci Trans Med, 2015; Annala et al Cancer Discovery, 2019; Armstrong et al JCO 2019; Ferraldeschi, Eur Urol, 2015; Rescigno et al Clin Cancer Res 2021, Graf et al. Eur Urol 2021   

AR aberrations, loss of tumor suppressors (TP53, RB1, PTEN), DNA repair alterations… 
all associated with adverse prognosis Some alterations could be associated with 

differential benefit from ARSi / taxanes in 
mCRPC



Increased TP53 alterations with higher volume of metastatic disease

Mutations in the TP53, RB1 and PTEN suppressor 
genes associated with adverse outcome

TP53 mutations associated with adverse prognosis 
in both oligo- and polymetastatic disease

Abida et. PNAS 2019;166(23):11428-11436. Hamid et al. Eur Urol 2019;76(1):89-97. Deek et al. Eur Urol 2021;80(5)632-640.

SPOP mutation associated with higher response rate and time on 
abiraterone in mCRPC

Genomic alterations and prognosis in mHSPC

Most frequently mutated gene in prostate cancer
Mutations in the MATH domain

Loss of function of tumor supressors is associated with adverse prognosis SPOP mutations associated with favorable prognosis



DNA repair alterations in advanced prostate cancer

Mismatch Repair Base Excision Repair (BER)

Homologous recombination (HR)Non-homologous end-joining

8.7%

5.9%

6.3%

1%

28%

25-30% of patients with mCRPC 
harbor HRR alterations

Yap et al. Nat Rev Oncol 2019. De Bono et al. N Eng J Med 2020. 
Olmos et al Ann Oncol 2024. Olmos et al Ann Oncol 2025.

mCRPC mHSPC

ATM 8.4% 7.9%

BRCA1 2.6% 1.1%

BRCA2 10.7% 11.3%

BRIP1 1.9% 1.6%

CDK12 2.1% 2%

CHEK2 1.5% 3%

FANCA 5.2% 3.6%

HDAC 2.9% 2.9%

PALB2 0.5% 1.3%

RAD51B 0.4% 1.1%

RAD54L 0.7% 1.3%

BRCA genes are the most 
frequently mutated



HRR alterations and prognosis
The CAPTURE study – Cohort 1 (mCRPC)

N=729. mCRPC undergoing 1st L therapy.
1L ARSi (64.6%)
1L Taxanes (35.4%)

BRCA Non-BRCA
HRR

Non-
HRR

13.2% 17.4% 69.4%

Olmos et al. Ann Oncol 2024

BRCA vs non-BRCA
19.4 vs 27.9 m
HR 1.95 (95%CI: 1.55-2.45); p<0.001

BRCA vs HRR non-BRCA
18.4 vs 21.9 m
HR 1.4 (95%CI: 1.06-1.84); p=0.017

HRR non-BRCA vs non-HRR
23.8 vs 29.1 m
HR 1.47 (95%CI: 1.19-1.81); p<0.001



The CAPTURE study

N=556. mHSPC patients.  Hi Vol 55%.
ADT alone (13%), ADT + ARSi (45%), 
ADT + Docetaxel (30%), 
ADT + ARSi + Docetaxel (11%) 

Olmos et al. Ann Oncol 2025

High volume:
24.7 vs 41.4 months

HR 2.46; p<0.001

Low volume:
34.6 vs 71.6 months

HR 3.4; p<0.001

Prognosis of low-volume BRCA is worse 
than that of high-volume non-BRCA patients

All pts Hi 
Vol

Low 
Vol

BRCA 13.3% 13.7% 12.8%

HRR 28.4% 28.1% 28.8%

Olmos et al. Ann Oncol 2025

HRR alterations and prognosis
The CAPTURE study – Cohort 2 (mHSPC)

BRCA vs non-BRCA
26.2 vs 55.1m
HR 2.7 (95%CI: 2-3.64); p<0.001



Conventional therapy is ineffective in BRCA mutants

mCRPC: no OS difference 1st line taxane vs ARSi mHSPC: no OS difference ADT+ARSi vs ADT+Taxane

Olmos et al. Ann Oncol 2024; Olmos et al. Ann Oncol 2025



Lorente et al. ESMO 2024

Non-BRCA HRR is a heterogeneous subgroup

Impact of individual non-BRCA HRR alterations on outcome 
in patients treated with ARSIs or taxanes as first-line therapy 
for mCRPC (CAPTURE Cohort 1)



Who to test? Test everybody!!
Testing has prognostic implications (outcome)
Testing has implications for the family risk of cancer
Testing has predictive implications (treatment selection)

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan

What, where and when to test?



Among 72 men with germline
 DNA-repair mutations

22% had a family history 
of PC

Among 537 men without germline
 DNA-repair mutations

22% had a family history 
of PC

n engl j med 375;5 nejm.org August 4, 2016 451

Inherited DNA-Repair Gene Mutations in Prostate Cancer

60 versus 60 years of age or older (P = 0.28) or 
non-Hispanic white versus other race (P = 0.39).

Germline Mutations in DNA-Repair Genes in 
the Population

To estimate the population frequencies of germ-
line mutations in DNA-repair genes, we analyzed 
exome data compiled from 53,105 persons in-
cluded in the Exome Aggregation Consortium. 
We excluded data from persons with cancer who 
had been included in the Cancer Genome Atlas 
studies, the inclusion of which could have biased 
the comparisons with men with prostate cancer. 
The odds of any deleterious DNA-repair gene 
mutation being present in men with metastatic 
prostate cancer differed significantly from the 
odds in the Exome Aggregation Consortium 
population (odds ratio, 5.0; 95% CI, 3.9 to 6.3; 
P<0.001); a similar result was obtained when 
men from the previously reported Case Series 1 
were excluded (odds ratio, 5.2; 95% CI, 4.0 to 
6.8; P<0.001) (Table S5 in the Supplementary 
Appendix). The relative risk of mutations in in-
dividual DNA-repair genes among men with 
metastatic prostate cancer, as compared with 
men in the Exome Aggregation Consortium 
population, was substantial, ranging from 18.6 
(95% CI, 13.2 to 25.3; P<0.001) for BRCA2 to 3.1 
(95% CI, 1.5 to 5.6; P = 0.002) for CHEK2 (Table 2).

Discussion

Inherited and acquired defects in DNA damage 
repair are key mechanisms in the genesis of 
malignant tumors. The detection of mutations 
in DNA-repair genes identifies persons and 
families who have a predisposition to cancer and 
defines cancer subtypes that have distinct vul-
nerabilities to specific therapeutics.35 The ascer-
tainment of germline mutations in DNA-repair 

genes in men with prostate cancer has several 
important clinical implications. First, the recent 
finding that pharmacologic inhibitors of PARP1 
induce substantial objective responses in pa-
tients with metastatic prostate cancer expressing 
homologous recombination DNA-repair defects 
provides a clear treatment pathway in accor-
dance with precision medicine strategies.16 These 
tumors also appear to be responsive to platinum-
based chemotherapy,17 as has been documented 
for cancers of the ovary and breast in carriers of 
BRCA1 and BRCA2 mutations.36,37 Second, the 
identification of a germline mutation in a DNA-
repair gene provides information that is key to 
relatives, both male and female, and that can 
prompt “cascade” counseling to identify cancer 
predisposition and deploy risk-reduction strategies. 
Prospective studies assessing the prognostic and 
predictive significance of mutations in DNA-
repair genes with regard to clinical outcomes 
are now needed to inform personalized care.

The significant family history of nonprostate 
cancers among men with mutations in DNA-
repair genes was largely accounted for by breast, 
ovarian, and pancreatic cancers, in which muta-
tions in DNA-repair pathways are known. The 
possible association between mutations in DNA-
repair genes and familial hematologic and gas-

Figure 2. Distribution of Presumed Pathogenic Germline Mutations.

Shown are mutations involving 16 DNA-repair genes. Four genes did not 
have any pathogenic mutations identified and are not included in the distri-
bution.

BRCA2, 44%

ATM, 13%

CHEK2, 12%

BRCA1, 7%

PALB2, 4%

RAD51D, 4%

ATR, 2%
NBN, 2%

PMS2, 2% 
GEN1, 2%

MSH2, 1%
MSH6, 1%

RAD51C, 1%

BRIP1, 1%

MRE11A, 1%

FAM175A, 1%

Figure 1 (facing page). Presumed Pathogenic Germline 
Mutations.

Locations of mutations and domains in proteins encoded 
by 16 predisposition genes are shown by lollipop struc-
tures, with the mutation type indicated by color. Protein 
domains are also distinguished by color. On the graph 
of each gene, the x axis reflects the number of amino 
acid residues, and the y axis represents the total num-
ber of mutations identified. Of the 20 genes analyzed, 
4 (BAP1, BARD1, MLH1, and XRCC2) had no presumed 
pathogenic germline mutations.

The New England Journal of Medicine 
Downloaded from nejm.org at INSTITUTE FOR CANCER RESEARCH on June 12, 2017. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 

692 men with metastatic prostate cancer unselected for family history of cancer or age at diagnosis were assessed for 
mutations in 20 DNA repair genes

84/692 (11,8%) with germline alterations

Germline BRCA alterations 

Pritchard et al. N Eng J Med 2016



Germline alterations vary across populations 

Pritchard et al. N Eng J Med 2016; Castro et al J Clin Oncol 2019, Sartor et al Oncotarget 2022, Zhu et al JNCCN 2022, 
Manneh et al JCO Precis Oncol 2024, Olmos et al Ann Oncol 2024, Olmos et al Ann Oncol 2025

Gene European 
Ancestry
N=692

Spanish
N=419

African-
American 
N=2669

Chinese 
N=1836

LATAM 
N=379

ATM 1.6 1.9 0.97 1.04 0.8

ATR 0.3 0 - 0.29 0

BRCA1 0.9 0.9 1.41 0.21 0.3

BRCA2 5.3 3.3 2.8 4.3 0.8
BRIP1 0.14 0 0 0.06 0.5

CHEK2 1.4 0.5 0.48 0.17 1

MLH1 0 0 0 - -

MSH2 0.14 0.2 0 0.45 -
MSH6 0.14 0 0 0.17 -

NBN 0.3 0 0 0.06 0

PALB2 0.4 0 1.1 0.67 0

PMS2 0.3 0 0.47 0.06 -

RAD51C 0.14 0 0.68 0.06 0

RAD51D 0.4 0 0 0.25 0

Spanish

mCRPC

BRCAg 3.4%

Non-BRCAg 4%

mHSPC

BRCAg 4.5%

Non-BRCAg 4.7%

Metastatic prostate cancer 
(CAPTURE, spanish population)



Localized prostate cancers
mCRPC: worse outcome in pts treated with 
taxanesmCRPC

Castro et al. J Clin Oncol 2013. Castro et al. J Clin Oncol 2019.

Germline BRCA mutations are associated with adverse prognosis



Who to test? Test everybody!!
Testing has prognostic implications (outcome)
Testing has implications for the family risk of cancer
Testing has predictive implications (treatment selection)

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan

What, where and when to test?



Lord & Ashworth. Science 2017

Synthetic letality

Patients with BRCA/HRR alterations are sensitive to PARPi



BRCA alterations are predictive biomarkers of PARPi efficacy

PROFOUND (randomized phase III): 
Olaparib improves OS vs 2nd hormonal agent in BRCA/ATM pts

TRITON2 (randomized phase III): 
Rucaparib improves rPFS vs 2nd hormonal agent or Docetaxel 
in BRCA mutant pts

Hussain et al. N Eng J Med 2020; Fizazi et al. N Eng J Med 2023 



BRCA alterations are predictive biomarkers of PARPi efficacy

TALAPRO-1 trial: Talazoparib monotherapy 1 mg c/24h

PSA-50 RR RECIST rPFS

Olaparib
(PROFOUND) 61.7% 43.9% 9.8 m

Rucaparib
(TRITON3) 55% 45% 11.2 m

Talazoparib
(TALAPRO-1) 66% 46% 11.2 m

Niraparib
(GALAHAD) 43% 34% 8.1 m

Antitumor activity in BRCA mutated patients of 
PARPi in monotherapy 

De Bono et al. N Eng J Med 2020; Fizazi et al. N Eng J Med 2023; de Bono et al Lancet Oncol 2021; Smith et al Lancet Oncol 2022  



Non-HRR is heterogeneous

PROFOUND: OS with different genomic alterations

ATM (n=49)

CDK12 (n=15) CHEK2 (n=12) OTROS (n=14)

Respuesta RECIST: 10.5%
Respuesta PSA: 4.1%

RECIST Resp: 0
PSA REsp: 7%

RECIST Resp : 11%
PSA REsp : 17%

RECIST Resp : 29%
PSA REsp : 36%

Antitumor activity of Rucaparib in the non-BRCA cohort of the 
TRITON2 trial

Hussain et al. N Eng J Med 2020. Abida et al. Clin Cancer Res 2020.



Who to test? Test everybody!!
Testing has prognostic implications (outcome)
Testing has implications for the family risk of cancer
Testing has predictive implications (treatment selection)

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan

What, where and when to test?



Do PARPi + ARSi doublets abrogate the need for testing?

Schiewer et al. Cancer Discov 2012; Asim et al. Nature Comm 2017;8:1.

• ADT can inhibit homologous recombination
Upregulation of DNA repair pathways dependent on 
PARP with androgen deprivation

• PARP-1 activity is critical for chromatin occupation by 
the androgen receptor

      In vivo PARP inhibition is sufficient to supress AR 
activity



Primary 
endpoint:
rPFS 
(independent 
evaluation)

Talzaoparib 0,5 mg +
Enzalutamide 160 mg/24h
 (n=402)

Placebo +
Enzalutamide 160 mg/24h
 (n=403)

Elegibility
mCRPC
First line
ECOG PS 0-1

Prospective genomic 
assessment:
BRCA1, BRCA2, PALB2, ATM, 
ATR, CHEK2, FANCA RAD51C, 
NBN, MLH1, MRE11A, CDK12

TALAPRO-2

Abi 1000 mg/24h
Nira 200 mg/12h
 (n=162)

Abi 1000 mg/24h
Placebo/12h
(n=83)

HRR 
BM+

HRR 
BM-

Abi 1000 mg/24h
Nira 200 mg/12h
 (n=162)

Abi 1000 mg/24h
Placebo/12h
(n=83)

Elegibility:
First-line 
mCRPC
ECOG PS 0-1
BPI-SF worst 
pain ≤ 3

Primary endpoint:
rPFS by central review

MAGNITUDEPROPEL

Abiraterone 1000 
mg/24h +
Olaparib 300 mg/12h
 (n=399)

Abiraterone 1000 
mg/24h +
Placebo/12h
 (n=397)

Elegibility
Metastatic CRPC
No prior therapy 
for mCRPC
ADT + Docetaxel in 
mHSPC allowed

Primary endpoint:
Investigator-assessed ibPFS

Clarke et al. N Eng J Med Evid 2022; Chi et al. J Clin Oncol 2023; Agarwal Lancet Oncol 2023

rPFS in all comers
Retrospective HRR assessment

rPFS in BM+ and BM-
Prospective HRR assessment

rPFS in all comers
Prospective HRR assessment

What is the evidence?



3 positive trials (primary endpoint)

All HRRm: rPFS
HR 0.73 (95%CI: 0.56-0.96)

MAGNITUDE

Clarke et al. N Eng J Med Evidence 2022; Chi et al. J Clin Oncol 2023; Agarwal et al. Lancet 2023. 

PROPEL

All comers: rPFS
HR 0.73 (95%CI: 0.56-0.96)

TALAPRO-2

All comers: rPFS
HR 0.63 (0.51-0.78); p<0.001



Overall survival

MAGNITUDE

Chi et al. Ann Oncol 2023, Saad et al. Lancet Oncol 2023

PROPEL

HR 1.01 (95%CI: 0.75-1.36) HR 0.81 (95%CI 0.67-1); p=0.054
2-sided boundary for significance: 0.037

HRR+ All comers



Primary endpoint:
rPFS (independent evaluation)

Secondary endpoints:
Time to chemotherapy
PFS2
Response rate
Patient-reported outcomes
Safety

Stratification:
• Treatment with Docetaxel 

or hormonal agents in 
CPHSm

• HRR alteration (present vs 
absent vs unknown)

Talzaoparib 0,5 mg +
Enzalutamide 160 mg/24h
 (n=402)

Placebo +
Enzalutamide 160 mg/24h
 (n=403)

Elegibility
mCRPC
First line
ECOG PS 0-1

Prospective genomic assessment:
BRCA1, BRCA2, PALB2, ATM, ATR, CHEK2, FANCA RAD51C, NBN, MLH1, 
MRE11A, CDK12

Enza + Talazo Enza + Placebo

Docetaxel mHSPC 86 (21%) 93 (23%)

Prior NHA 23 (6%) 27 (7%)

HRRm status
HRRm

Non-HRRm
HRRm unk

85 (21%)
207 (51%)
110 (27%)

20.8%
53.1%
26.1%

BRCA1/2 alteration 27 (7%) 32 (8%)

Agarwal et al. ASCO GU 2023. Agarwal et al. Lancet 2023.

The TALAPRO-2 trial 



Primary endpoint: significant increase in rPFS (all comers)

Agarwal et al. Lancet 2023.



HRR biomarker positive: 
HR 0.45 (95%CI 0.30-0.70); p=0.003

HRR biomarker negative/unknown: 
HR 0.70 (95%CI 0.54-0.89); p=0.004

HRR biomarker negative (excluding unknown status): 
HR 0.66 (95%CI 0.49-0.91); p=0.009

Agarwal et al. Lancet 2023.



Primary endpoint:
rPFS (independent evaluation)

Secondary endpoints:
Time to chemotherapy
PFS2
Response rate
Patient-reported outcomes
Safety

Stratification:
• Treatment with Docetaxel 

or hormonal agents in 
CPHSm

Talzaoparib 0,5 mg +
Enzalutamide 160 mg/24h
 (n=402)

Placebo +
Enzalutamide 160 mg/24h
 (n=403)

Elegibility
mCRPC
First line
ECOG PS 0-1

Prospective genomic assessment:
BRCA1, BRCA2, PALB2, ATM, ATR, CHEK2, FANCA RAD51C, NBN, MLH1, 
MRE11A, CDK12

Enza + Talazo Enza + Placebo

Docetaxel mHSPC 57 (28.5%) 60 (30.2%)

Prior NHA 16 (8%) 16 (8%)

Tissue source
Tissue only

Tissue & ctDNA
ctDNA only

76 (38%)
121 (60.5%)

3 (1.5%)

80 (40.2%)
115 (57.8%)

4 (2%)

BRCA1 mutant 5.5% 6%

BRCA2 mutant 31% 36.7%

Fizazi et al. Nature Med 2023

The TALAPRO-2 trial 



HRR gene alteration: rPFS
HR 0.45 (95%CI 0.30-0.70); p=0.003

Objective response rate

Fizazi et al. Nature Med 2024

TALAPRO-2: Cohort 2 results

Subgroup analysis (rPFS) by gene alteration



Cohort A (all comers)
Primary analysis (Aug 16 2022)
NR vs 36.4m; HR: 0.89 (0.69-1.14); p=0.35

Update
45.8 vs 37 m; HR: 0.8 (0.66-0.96); p=0.0155

TALAPRO-2: Updated Overall Survival 
(ASCO GU 2025)

Overall Survival in Subgroups With No 
Alterations Detected by

Both ctDNA and Tumor Tissue 
(prospective & retrospective)

Agarwal et al. ASCO GU 2025



Talazo-
Enza

Enza HR (95%CI); p-val

All HRR
N=200
45.1 m

N=199
31.1 m

0.62 (0.48-0.81); 
p=0.0006

BRCA + 
N=71
NR

N=84
28.5 m

0.50 (0.32-0.78); 
p=0.0017

HRR non-
BRCA

N=129
42.4 m

N=115
32.6 m

0.73 (0.62-1); 
p=0.067

BRCA+ (N=155) HRR non-BRCA (N=244)

TALAPRO-2: Updated Overall Survival - Cohort B (HRR +)
(ASCO GU 2025)

All HRR (N=399)

Fizazi et al. ASCO GU 2025

First PARP inhibitor + ARPi combo with overall survival in a 
randomized phase III trial



Benefit is greatest in patients with BRCA mutations

Fizazi et al. ASCO GU 2025

Talazo-
Enza

Enza HR (95%CI); p-val

OS median NR 28.5m 0.50 (0.32-0.78); 
p=0.0017

2-yr OS 80% 64% ∆OS: 16%

3-yr OS 60% 36% ∆OS: 24%

4-yr OS 53% 23% ∆OS: 30%

PSA50 resp 88.7% 56.2% -



Improved quality of life
Toxicity

TALAPRO-2All-grade toxicity
Tala + Enza Enza

Anemia 65% 16%
Neutropenia 32% 7%
Thrombopenia 23% 3%
Fatigue 33% 27%
Nausea 21% 17%

Hypertension 18% 19%

Thromboembolic events - -

Interruption.       PARPi/Pbo
ARSi

58%
34%

17%
16%

Dose red             PARPi/Pbo
ARSi

52%
14%

6%
6%

Discont                PARPi/Pbo
ARSi

10%
8%

7%
7%

Toxicity outcomes in the TALAPRO-2 trial

Agarwal et al. Lancet Oncol 2023. Fizazi et al. Nature Med 2024. Fay et al. Lancet Oncol 2025



Who to test? Test everybody!!

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan

What, where and when to test?



Who to test? Test everybody!!

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan
What about non-BRCA HRR alterations?

What, where and when to test?



Prior therapy in PARPi + ARSi trials

Prior ADT only Prior Docetaxel Prior ARPi

PROPEL 77.2% 22.5% 0.3%

MAGNITUDE 76.8% 20.1% 3.1%

TALAPRO-2 71% 22% 7%

PARPi + NHA 
combinations



Are results applicable to patients treated with ARPIs in the mHSPC or 
nmCRPC setting?

Enz Abi Abi Enz

N 251 145

PSA resp 2% 26%

PSA-PFS 2.8 m 5.7 m

rPFS 7 m 8.1 m

Attard et al. J Clin Oncol 2018. De Bono et al. Eur Urol 2018. Fizazi et al. Nature Med 2024

TALAPRO-2: 50 pts received prior ARSI (abi or orteronel) in mHSPC
Activity of sequential ARPIs is substantially lower 

than on first-line

Prior ARPI

5 BRCAm
11 BRCAm



A multicenter, open label, randomized phase II trial to evaluate the efficacy of Talazoparib plus 
Enzalutamide as first line treatment for patients with Metastatic castration resistant Prostate Cancer 

following progression on Abiraterone: TEAM PC study

Courtesy of dr Elena Castro



Prior therapy in PARPi +/- ARSi trials

Prior ADT only Prior Docetaxel Prior ARPi

PROPEL 77.2% 22.5% 0.3%

MAGNITUDE 76.8% 20.1% 3.1%

TALAPRO-2 71% 22% 7%

PROFOUND 0 65% 100%

TRITON-3 0 22% 100%

TALAPRO-1 0 99% 99%

GALAHAD 0 100% 100%

PARPi + NHA 
combinations

PARPi 
monotherapy



PARPi monotherapy & PARPi +/- NHT
Combination or sequential therapy?

Hussain et al. ASCO GU 2024. Hussain et al. J Clin Oncol 2024.

Primary endpoint:  radiographic PFS 

16 patients crossed over at progression

BRCAAWAY Abiraterone + Olaparib upfront vs Abiraterone  Olaparib vs Olaparib  Abiraterone



Who to test? Test everybody!!

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?
The ideal candidate is the one that reflects the clinical trial population

expected benefit is greater than anticipated toxicity (disease burden)

ECOG PS 0-1, adequate hematic-renal function, metastases defined by CT/Bone scan
What about non-BRCA HRR alterations?

What, where and when to test?



Benefit is greatest with BRCA mutations

PROPEL HR 0.23 (95%CI 0.12-0.43)
MAGNITUDE HR 0.53 (95%CI 0.36-0.79)
TALAPRO-2 HR 0.20 (95%CI0.11-0.36)

Intermediate with HRR mutations

Lowest in patients without HRR alterations

PROPEL HR 0.50 (95%CI 0.34-0.73)
MAGNITUDE HR 0.64 (95%CI 0.49-0.86)
TALAPRO-2 HR 0.45 (0.33-0.61)

PROPEL trial MAGNITUDE trial

BRCA+

HRR+

HRR-
PROPEL HR 0.76 (95%CI: 0.60-0.97)

MAGNITUDE HR 1.03 (95%CI 0.63-1.67)
TALAPRO-2 HR 0.66 (95%CI: 0.49-0.91)

      Clarke et al. NEJM Evidence 2023. Saad et al. Lancet Oncol 2023. 
      Chi et al. J Clin Oncol 2023. Chi et al. Ann Oncol 2023. 
      Agarwal et al. Lancet Oncol 2023. Fizazi et al. Nature Med 2024.



Non-BRCA HRR is an elusive term

ATM

ATR

BRCA1
BRCA2
CDK12

MLH1
MRE11A

NBN

PALB2

RAD51C

BARD1

CHEK2

FANCL

RAD54L

RAD51B
RAD51D

CHEK1
BRIP1

FANCA

HDAC2

PROpel2
14-gene panel
(retrospective 

analysis) 

TALAPRO-23,7

12-gene panel
(prospective analysis)

MAGNITUDE1

9-gene panel
(prospective 

analysis)

HRR gene panels used

1. Chi KN, et al. J Clin Oncol. 2023;41(18)3339-3351. 2. Clarke NW, et al. NEJM Evidence 2022;1(6):1-16. 3. Agarwal N, et al. Lancet. 2023;402(10398):291-303. 4. Azad A, et 
al. ASCO 2023. Abstract 5056. 5. Chi KN, et al. Clin Cancer Res. 2023;29(1):81-91. 
6. Tukachinsky H, et al. Clin Cancer Res. 2021;27(11):3094-3105. 7. Fizazi K, et al. Nat Med. 2024;30(1):257-264.



Patient selection for non-BRCA HRR

Fallah et al. J Clin Oncol 2024

FDA pooled analysis of three trials of PARPi + ARPi combination + 3 trials of PARPi monotherapy 

N=146 N=172

N=41 N=268N=442

N=64



TALAPRO-2: Benefit in 
individual non-BRCA HRR 
alterations

Benefit in some non-BRCA HRR 
alterations



Who to test? Test everybody!!

Do PARPi – NHA combinations eliminate the need for testing?

Who is the ideal candidate for treatment?

What, where and when to test?



• Tumor testing is the gold standard (high clinical 
sensitivity)

• DNA repair alterations are early events
• Fresh or achival tumor samples can be used (older 

samples have lower success rates)
• Can capture both germline and somatic mutations

HHR gene 
alteration 

prevalence %

   All patients 27.9%

   All primary tumors
   Archived primary
   Newly collected primary

27%
27%

26.5%

   All metastatic tumors
   Archived metastatic
   Newly collected metastatic

32.3%
33.9%
29.7%

De Bono et al. ESMO 2019. Green et al. AACR 2019. De Bono et al. ASCO GU 2021.

Assessing DNA repair defects on tumor tissue

PROFOUND study: primary vs
metastatic tissue

High failure rates (~30%)
Sample selection and 
optimisation of tissue 
collection is critical

Single-site biopsies do not 
capture intra-individual 
heterogeneity 

Trial  (%)

PROFOUND 31%

TRITON2 32%

IPATENTIAL 150 33%

Rates of tissue failure
PROFOUND study

n (%)
2792 (69%)

n (%)
1255 (31%)

Hussain et al. Clin Cancer Res 2022



Non-invasive, safer, serial analysis
Useful where no tissue is available
Can detect both germline and somatic mutations
Capture relative contribution of metastases in 
different anatomical sites

Similar mutation profiles Similar copy number 
alterations

Wyatt AW et al. J Natl Cancer Inst 2017. Annala M et al. Cancer Discov 2018. Carreira et al. Cancer Discov 2021. Tukachinsky et al. Clin Cancer Res 2021. Vandekerkhove et al. Eur Urol 
2019. Carreira et al. Cancer Discov 2021. Jensen et al. JAMA Oncol 2021

Circulating tumor 
DNA assessment

Assessing DNA repair defects in ctDNA

Mutations Monoallelic 
deletions

Biallelic 
deletions

Amplific

ctDNA, % >0.1 >5–10 >10–15 >2-5

% mCRPC Pts >80% 50% 40% CN dependent

% pts with ctDNA fraction >20% was 47% (401/856) in 
TRITON2 & 28% (233/818) in TRITON3

Biallelic deletions associated with greatest benefit 
to PARP inhibitors

ctDNA fraction may sharply decline only weeks after 
initial ADT (in mHSPC)

But…



Carreira et al. Cancer Discov 2021

Homozygous BRCA deletions ATM loss by IHC

Not all BRCA mutants are the same

Biallelic BRCA2 
mutations derive the 
greatest benefit from 
PARP inhibition



Attard et al. ASCO 2025. Agarwal et al. ESMO 2021 

When to test? TALAPRO-3: talazoparib plus enzalutamide versus placebo plus 
enzalutamide in men with mCSPC with DDR/HRR alterations.

•Alterations in 12 DDR/HRR genes (ATM, ATR, BRCA1, BRCA2, CDK12,
CHEK2, FANCA, MLH1, MRE11A, NBN, PALB2, RAD51C)
•Metastatic disease (no brain metastases)

ASCO 2025: Niraparib + 
Abiraterone improves rPFS in 
mHSPC HRR mutant population



- Test all metastatic patients because testing has prognostic, predictive and family risk implications
Test as soon as possible (currently mCRPC, implications for mHSPC therapy coming soon)

- Alterations in HRR genes identify candidates for treatment with PARP inhibitors (monotherapy or in 
combination with NHAs)

- Talazoparib + Enzalutamide is the only PARPi + NHA combo that has proven overall survival benefit in a 
randomized phase III trial

Greatest benefits in BRCA mutants but evidence of benefit with other alterations

- Outstanding issues when finding the ideal candidate for treatment
What is the HRR alteration? What type of alteration (point mutation, biallelic deletion…)
What was the patient’s prior therapy? Was the prior ARPi abiraterone or apa/enza/daro?
What is the patient’s general status? What is the burden of disease? 
What are the goals of treatment?

TALAPRO-2. Who should we test? Who is the ideal candidate for treatment?



Thank you!

dlorenteestelles@seom.org
@Dav_Loren

te



¡Gracias!


