
iPARP en cáncer de próstata. Estado del 
arte y alternativas futuras



Escenarios clínicos en cáncer de próstata 

Figura modificada de Scher et al, J Clin Oncol 2016 
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DDR Frequency in Prostate Cancer

CRPC=castration-resistant prostate cancer; DDR=DNA damage repair; HRR=homologous recombination repair.
1. Lang SH, et al. Int J Onc. 2019;55:597-616. 2. Robinson D, et al. Cell. 2015;161:1215-1228. 3. Oh M, et al. Prostate. 2019;79:880-895. 4. Pritchard CC, et al. N Engl J Med. 2016;375:443-453

• A large proportion of prostate cancers (23%, metastatic CRPC) are characterized by the presence of DNA repair gene 
defects, primarily in HRR genes1,2

• gBRCA2 mutations, in prostate cancer in particular, are associated with poorer outcome3
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Dual citotoxic mechanism of PARP inhibitors

Adapted from Murai J, et al. Mol Cancer Ther. 2014;13:433-443.

iPARP

iPARP

1. Catalytic inhibition 
interferes with the repair of 
SSBs, leading to replication 
fork damage that requires 
homologous recombination 
repair (HRR). 

2. Trapping of PARP–DNA complexes
also leads to replication fork damage 
that uses HR repair and additional 
repair pathways including Fanconi 
pathway (FA), template switching (TS), 
ATM, FEN1 (replicative flap 
endonuclease), and polymerase b.

Sinthetic lethality in 
HRR-deficient tumors



Several PARPis are in development, with varying preclinical potency

*Concentration for 50% inhibition (IC50) in PARP1 enzyme assay. 
PARP=poly (ADP-ribose) polymerase.
1. Lord CJ, et al. Science. 2017;355:1152-1158. 2. Pommier Y. Presented at: 13th International Congress on Targeted Anticancer Therapies (TAT 2015); March 2-4, 2015; Paris, France. 
3. Murai J, et al. Mol Cancer Ther. 2014;13:433-443. 4. Pilié et al. Clin Cancer Res 2019;25:3759–71 doi: 10.1158/1078-0432.CCR-18-0968

PARP 

Inhibitor
Olaparib Talazoparib Rucaparib Niraparib Veliparib

Dosis 300 mg BID 1 mg QD 600 mg BID 300 mg QD 400 mg BID

Actividad

inhibidora

catalítica de 

PARP in vitro*

++++ ++++ +++ ++ ++

Actividad

trapping de 

PARP in vitro

++ +++ ++ ++ -

Indicaciones

aprobadas

EMA

Ovario, mama, 

próstata, 

pancreas

Mama
Ovario

Ovario -
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iPARP en monoterapia. Evidencia



PARP inhibition only for selected mutations

Mateo et al NEJM 2015

mCRPC  after docetaxel, NAH and Cabazitaxel (60%): Olaparib 400 mg/12 h

ORR 33%
1/3 DDR mut with RR 
88%
SLP radiológica: 9.8 vs. 
2.7 months, p<0.001
OS 13.8 vs 7.5 m, p= 0.05



Mayor beneficio en pacientes con mutación 
BRCA1/2
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Olaparib 300 
mg/12h
 (n=49)

Olaparib 400 
mg/12h
(n=49)

Endpoint 1º
Tasa de repuesta:
• Respuesta RECIST
• Respuesta PSA ≥50%
• Conversión CTCs

Endpoint 2º
SLP radiológica
SLP
Supervivencia global
Seguridad/tolerabilidad

Análisis subgrupos:
Análisis de respuesta por genes 
(BRCA 1/2, ATM, PALB2, CDK12, otros) 

ENSAYO TOPARP-B

Población global (N=98)

TOTAL 300 mg 400 mg

Respuesta compuesta 43/92 (46,7%) 18/46 (39,1%) 25/46 (54,3%)

RECIST 14/70 (20%) 6/37 (16,2%) 8/33 (24,2%)

PSA 30/89 (33,7%) 13/43 (30,2%) 17/46 (37%)

CTC 28/55 (50,9%) 13/27 (48,1%) 15/28 (53,6%)

RECIST o PSA 32/92 (34,8%) 13/46 (28,3%) 19/46 (41,3%)

BRCA 
1/2

ATM CDK12 PALB2 Otros

Respuesta 
compuesta

25/30 
(83,3%)

7/19 
(36,8%)

5/20 
(25%)

4/7 
(57,1%)

4/20 
(20%)

RECIST
11/21 

(52,4%)
1/12 

(8,3%)
0/18 
(0%)

2/6 
(33%)

0/17 
(0%)

PSA
23/30 

(76,7%)
1/19 

(5,3%)
0/20 
(0%)

4/6 
(66,7%)

2/17 
(11,8%)

CTC
17/22 

(77,3%)
5/10 

(50%)
5/12 

(41,7%)
0/2 (0%) 3/11 

(27,3%)

RECIST/PSA
24/30 
(80%)

2/19 
(10,5%)

0/20 
(0%)

4/7 
(57,1%)

2/20 
(10%)

Mateo et al. Lancet Oncol 2020

Elegibilidad:
CPRCm
Alteraciones reparación 
ADN
QT previa (≤2 líneas)
≥5 CTCs/7.5 mL o enf 
medible

Cortesía David Lorente



TOPARP trials helped to 

• Identify the anti-tumor activity of olaparib in 
mCRPC

• The importance of DDR gene defects for therapy

• The differential response per variable DDR gene 
defects 

• The importance of dose



COHORT A (BRCA1, BRCA2, ATM)

COHORT B (Other alterations)

De bono JS, NEJM 2020; Hussain M, NEJM, 2020

DOCETAXEL→ 60%
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Olaparib

Control

Olaparib 

(N=94)

Control 

(N=48)

Events, n (%) 69 (73) 31 (65)

Median OS 14.1 months 11.5 months

HR (95% CI)
0.96

(0.63‒1.49)

Cohort B

PROfound: improved OS in Cohort A (BRCA1/2, ATM)

Hussain et al, NEJM, 2020



De bono JS, NEJM 2020; Hussain M, NEJM, 2020: Mateo J, NEJM 2015; Abida W, JCO 2020; de Bono JS, Lancet Oncol 2021; Smith MR, Lancet Oncol, 2022

BRCA1/2	(n) Confirmed	ORR Confirmed	PSA	response	rate

TOPARP	B

(Olaparib)
n=32

Mono-	and	Bi-allelic
11/21	(52.4%)	[29.8-74.3] 23/30	(76.7%)	[57.5-90.1]

TRITON	2

(Rucaparib)
n=115

Mono-	and	Bi-allelic
27/62	(43.5%)	[31-56.7] 63/115	(54.8)	[45.2-64.1]

TALAPRO	1

(Talazoparib)

n=46

Mono-	and	Bi-allelic
17/41	(41.5%)	[N/A] 28/46	(60.9%)	[N/A]

GALAHAD

(Niraparib)
n=46

Bi-allelic	only
12/29	(41%)	[23.5-61.1] 23/46	(50%)	[34.9-65.1]

Studies cannot be directly compared as the inclusion criteria, previous therapies, genomic aberrations for elegibility, etc, are different





TALAPRO-1: Summary of Efficacy

Talazoparib is not approved by Regulatory Agencies for use in M1 CRPC.
*Includes 1 patient with both BRCA2 and PALB2 alterations and 2 patients with both BRCA2 and ATM alterations. 
†ATR, CHEK2, FANCA, MLH1, MRE11A, NBN, RAD51C.
‡Only patients with measurable disease per investigator. 
§Number of patients reported for each gene subgroup refer to those evaluable for objective response only. A greater number of patients were evaluable for the 
PSA decline data reported in this table.
PFS=progression-free survival
1. de Bono JS, et al. Lancet Oncology. Published online August 10, 2021. doi:10.1016/S1470-2045(21)00376-4 

Response Rates

By gene subgroup

Response, %

BRCA1/2
(n=46)*

PALB2
(n=4)

ATM
(n=18)

Other
(n=18)†

Total
(N=86)

Objective 

response‡
46 25 12 0 30

PSA decline ≥50% 
from baseline§ 66 75 7 6 46

1
5

No. of patients at risk (no. 
censored)

Overall: 104 (0) 72 (7) 38 (18) 26 (22) 16 (29) 10 (34) 4 (39) 1 (40)
BRCA1/BRCA

2:
61 (0) 52 (1) 31 (10) 23 (14) 15 (19) 9 (24) 4 (28) 1 (29)

ATM: 17 (0) 8 (2) 5 (3) 3 (3) 1 (5) 1 (5) 0 (6) 0 (6)
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Open-label phase 2 study (NCT03148795) evaluating talazoparib in men with mCRPC and 
DDR alterations



N=127
Niraparib 300 mg c/24h 

Endpoint 1º
Tasa de respuesta objetiva en pts 
BRCA+ con enf medible
(inicialmente, respuesta compuesta)

Endpoint 2º
Respuesta en pacientes no-
BRCA
Respuesta CTC0
Supervivencia global

Alteraciones reparación 
ADN: Resolution HRD

ATM, BRCA1, BRCA2, 
BRIP1, CHEK2, FANCA, 
HDAC2, PALB2 

Elegibilidad:
CPRCm
ECOG PS 0-1
Prog tras QT previa
Prog tras abi/enza o ambos
Alt reparación ADN

Smith et al. Lancet Oncol 2022;6736(15):1-24

DRD-positive: alteration with known pathogenic 
consequences including homozygous deletions; 
rearrangements; and nonsense, missense, frame-
shift, and splice-site mutations. 

Patients who had been enrolled with monoallelic or 
non-pathogenic DRD were excluded from the final 
analysis 

Ensayo GALAHAD
Ensayo fase II, brazo único

BRCA2 BRCA2 enf 
medible

No BRCA

Resp CTC 24% 25% 8%

SG 13m 10,9m 9,6m

SLPr 8,1m 5,8m 3,7m

TTPSAP 5,1m 5,6m 3,7m

TTSRE 13,8m 13,8m 10,8m

Cortesía David Lorente





The largest number of BRCA2, BRCA1 and ATM mCRPC





Fizazi K, et al. N Engl J Med 2023;388:719-732

TRITON-3 trial
BRCA-mut

Ruca vs Docetaxel

Ruca vs NAH



- OLAPARIB is a treatment option for patients with mCRPC and a pathogenic mutation (germline and/or somatic) 

in a HRR gene (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51C, 

RAD51D or RAD54L) who have been treated previously with androgen receptor-directed therapy.

- RUCAPARIB is a treatment option of patients with mCRPC and a pathogenic BRCA1/BRCA2 mutation 

(germline and/or somatic) who have been treated with androgen receptor-directed therapy and a taxane

based chemotherapy. If the patients is not fit for chemotherapy, rucaparib can be considered even if taxane-

based therapy has not been given. 

- OLAPARIB is indicated as monotherapy for the treatment of adult patients with mCRPC and BRCA1/BRCA2 

mutations (germline and/or somatic) who have progressed following prior therapy that included an androgen 

receptor-directed therapy

Current approvals of PARPi for prostate cancer

EMA

FDA



Can we do something
to the patient or the
tumor that makes
HR become deficient?



Genetic testing is now standard of care in prostate cancer

Guidelines
Genomic testing 

recommendations
Germline testing for PC

NCCN Clinical Practice 

Guidelines in Oncology1 ✓ ✓

ESMO 2020 Guidelines2 ✓ ✓

AUA/ASTRO/SUO 2022 

Guidelines3 ✓ ✓

EAU2022 Guidelines3

✓ ✓

ASTRO= American Society for Radiation Onology; AUA=American Urological Association; EAU=European Association of Urology; ESMO=European 

Society for Medical Oncology; NCCN=National Comprehensive Cancer Network; SUO=Society of Urologic Oncology

1. NCCN Guidelines in Clinical Oncology. Prostate Cancer. V1.2022; 2.; Parker C, et al. Annals of Oncology 2020: 3 Advanced Prostate Cancer: AUA/ASTRO/SUO Guideline: 
https://www.auanet.org/guidelines/advanced-prostate-cancer [Accessed Sept 2022] 4. EAU 2020 guidelines: https://uroweb.org/guideline/prostate-cancer [Accessed Sept 2022]

https://www.auanet.org/guidelines/advanced-prostate-cancer


Advantages Disadvantages

Tumour tissue 

testing

Gold standard

(High clinical sensitivity)

Fresh or archival tumour samples can be used 

(but older samples can have lower success rates)

Can detect both germline and somatic mutations

High failure rate, especially for older samples

Tissues for sampling may be in locations that are not safe or amenable 

to biopsy

Single-site biopsies do not capture intra-individual heterogeneity 

(across metastases in an individual or changes over time or with 

disease progression)

Plasma ctDNA

testing

Non-invasive, safer, serial analysis

Can detect both germline and somatic mutations

Useful where no tissue is available or when re-biopsy is 

undesirable

Capture relative contribution of metastases in different 

anatomical sites

Low levels of tumour fraction can lead to false negative results

CHIP may lead to false positives

Blood collection must be timed in order to evaluate progressive disease

Relative sensitivity at a prospective cohort level is unknown

(clinical validation in PC still limited)

Germline testing
(Blood or saliva)

Assess familial risk

Easy to obtain samples from blood, saliva or buccal swabs

Misses alterations of somatic origin (≃ 50% of HR alterations)

Wyatt 2016; Pellegrino 2019; Moreno 2019; Merker 2019; Hennigan 2019; Hussain 2020; Gilson 2020; Mateo 2020 

Different diagnostic strategies can be considered to 
assess for HR alterations



iPARP en combinación. Evidencia



Crosstalk between Androgen Receptor and DDR pathway

Gui B, et al. PNAS 2019. Presented by Neeraj Agarwal
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TALAPRO-2: A Randomized, Double-blind, Placebo-Controlled Study

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



TALAPRO-2: Study Cohorts and Enrollment

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



aStratified HRs and two-sided P values are reported throughout this presentation unless otherwise stated.
BICR=blinded independent central review; CI=confidence interval; ENZA=enzalutamide; HR=hazard ratio; NR=not reached; PBO=placebo; rPFS=radiographic progression-free survival; TALA=talazoparib.

Agarwal N, et al. LBA 17. ASCO GU 2023. 

TALAPRO-2 Primary Endpoint: rPFS by BICR 
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TALA + ENZA

(N=402)

PBO + ENZA

(N=403)

Events, n 151 191

Median (95% 

CI), months

NR

(27.5–NR)

21.9 

(16.6–25.1)

HR (95% CI) 0.63 (0.51–0.78); P<0.001

Months

A consistent treatment effect was seen for investigator-assessed rPFS: HR 0.64 (95% CI 0.50–0.81); P<0.001

Treatment with talazoparib plus enzalutamide resulted in a 37% reduced risk of progression or death

Median follow-up for rPFS was 24.9 and 
24.6 months, respectively



TALAPRO-2 HRR-Deficient Primary Endpoint: rPFS by BICR

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Slide 15

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Ensayo KEYNOTE-365 – Cohorte A
Ensayo fase Ib/II

Elegibilidad:
CPRCm
ECOG PS 0-1
Progresión tras 
quimioterapia previa

COHORTE A:
Pembrolizumab 200 mg c/21d 
+ Olaparib 300 mg/12h VO

COHORTE B:
Pembrolizumab
+ Docetaxel + Prednisona 

COHORTE C:
Pembrolizumab + 
Enzalutamida

COHORTE D:
Pembrolizumab + 
Abiraterona + Prednisona

Entpoints primarios:
Respuesta PSA, respuesta objetiva (ORR)

N=102 (total)
N=59 (enf medible)

N=104 (N=59*)

Resp PSA 15%

ORR* 8,5%

Mediana 
DOR

24 m

Mediana 
SLPr

4,5 m

Mediana SG 14 m

>90% tratados con Abi/Enza 
previa
40% cabazitaxel previo
18% con mutación HRR
4% con mutación BRCA2
---------------------------------
20% eventos adversos inmunes 
grado 3-5

Respuesta PSA

Respuesta RECIST

Yu et al. Eur Urol 2023;83(1):15-26



Ensayo KEYLINK-010
Ensayo fase III

Elegibilidad:
CPRCm
ECOG PS 0-1
Progresión tras 
Abi/Enza y 
Docetaxel

Pembrolizumab 200 mg 
c/21d 
+ Olaparib 300 mg 
c/12h

Abiraterona 1000 mg 
c/24h (si enza previa) 
O
Enzalutamida 160 mg 
c/24h (si abi previa)

Endpoints co-
primarios:
SLPr, SG

Estratificación:
- Tratamiento hormonal 
previo (abi o enza)
- Enfermedad medible

R
2:
1

N=793

Pembro + 
Ola

Abi/Enza HR (95%CI); p-val

SG 15,8 m 14,6 m HR 0,94 (0,77-1,14); p=0,26

SLPr 4.4 m 4.2 m HR 1.02 (0.82-1,25); p=0,55

ORR 16,8% 5,9% -

Mutación HRR: 26,1% 
Mutación BRCA: 9,8%

Yu et al. ESMO 2022 Meeting; Abstract #1362MO

SLPr SG



LuPARP

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



So far, PSA responses are similar to LuPSMA alone

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



PARPi + ARPI trials for earlier stage disease

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



• Es imprescindible ofrecer TG a los pacientes con cáncer de 
próstata avanzado (somático y germinal) 

• BRCA2 es un biomarcador de mal pronóstico en CaP y predictor 
de respuesta a iPARP

• En pacientes con CPRCm y deficiencia de la via HRR, 
especialmente BRCA después del tratamiento con NAH debe 
ofrecerse el tratamiento con iPARP

• En pacientes con CPRCm y alteraciones en otros genes HRR 
habría que considerar iPARP a lo largo de la evolución 

Consideraciones finales
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