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ECOG PS: 0  - PSA 120 ng/ml
Biopsy: Adenocarcinoma GS 4+5
 Bone scan: multiple metases (extra axial spread)
 CT scan: enlarged pelvic and retroperitoneal nodes

                 ADT + Docetaxel x 6 ⇨ ADT (PSA nadir 1 ng/ml)

Clinical case: 58 years old man with mCRPC

After 14 months
 PSA 10 ng/ml; Serum testosterone < 50 ng/dl
 CT and Bone scan: nodal and bone PD (4 new lesions)
Somatic testing: BRCA2 biallelic mutation ⇨ Germline testing: mutation identified
   Abiraterone Acetate + Prednisone and Donosumab (PSA nadir 3 ng/ml)

After 8 months 
 PSA 28 ng/ml
 CT and Bone scan: bone PD

Olaparib (PSA nadir 10 ng/ml)  
After 10 months 
 CT and Bone scan: Bone and nodal (5 cm retroperitoneal) PD

Cabazitaxel x 6 cycles
BSC for 3 months

Genetic counseling



Metastatic castrate resistant prostate 
cancer (mCRPC)

Metastatic hormono-sensitive prostate 
cancer (mHSPC)

Local treatment

PSA relapse

Modified from K. Fizazi

Natural History of Prostate Cancer

Metastatic hormono-sensitive prostate 
cancer (mHSPC)

‘De novo’

‘Relapsed’

Survival prolonging 
therapies for mCRPC
• Abiraterone
• Cabazitaxel
• Docetaxel
• Enzalutamide
• Radium-223
• Sipuleucel-T (USA only)

• PARP inhibitors
• 177Lu PSMA



• Most of the mCRPC  trials did NOT have a SOC arm 
     with a current, real word ‘standard’ therapy

• Most patients included in these trials did NOT receive 
     ADT based combination treatment in the castration 
     sensitive setting

Challanges for decision making in the mCRPC setting

Patient Disease

Tumor biology

Preference

Life expectancy

Co-morbidities

Symptoms

Frailty
Prior treatments

Burden

Sites of metastases

DDR

MSI

PTEN/AKT mut

• There is no clear indication for sequencing active drugs 



ECOG PS: 0  - PSA 120 ng/ml
Biopsy: Adenocarcinoma GS 4+5
 Bone scan: multiple metases (extra axial spread)
 CT scan: enlarged pelvic and retroperitoneal nodes

  ADT + Docetaxel x 6 ⇨ ADT (PSA nadir 1 ng/ml)
After 14 months
 PSA 10 ng/ml
 CT and Bone scan: nodal and bone PD (4 new lesions)
Somatic testing: BRCA2 biallelic mutation ⇨ Germline testing: mutation identified
   Abiraterone Acetate + Prednisone and Donosumab (PSA nadir 3 ng/ml)
After 8 months 
 PSA 28 ng/ml
 CT and Bone scan: bone PD

Olaparib (PSA nadir 10 ng/ml)
After 10 months 
 CT and Bone scan: Bone and nodal (5 cm retroperitoneal) PD

Cabazitaxel x 6 cycles
BSC for 3 months

Clinical case: 58 years old man with mCRPC

Genetic counseling
First Line



Docetaxel for CRPC
if upfront ADT alone

Docetaxel for CRPC
if upfront ADT + Doce Abi/Enza for CRPC

if upfront ADT + Doce

Levaud, ESMO 2016

Best PSA variation % during treatment (n.80) Best PSA variation % during treatment (n.29)
Best PSA variation % during treatment (n.15)

PSA response according to treatment for mCRPC patients
previuously treated with ADT+Doce in the mHSPC setting

 Data from the GETUG-15 trial 



Bone protecting agents in mCRPC

Denosumab prevents 
symptomatic skeletal events

Smith, Ann Oncol 2015

Abiraterone and Bone Targeting Agents
in COU-AA-302: post hoc analysis

Overall survival 

Saad, Eur Urol 2015



DNA repair and prostate cancer

Germline DNA repair mutations: 
-12% in men with M1 prostate cancer
-5% in men with localized prostate cancer
-3% general population

Somatic DNA repair mutations: 
-10% in men with mCRPC

Pitchard, NEJM 2016
Robinson, Cell 2015



Pritchard, NEJM 2016; Castro, JCO 2019; Nicolosi, JAMA 2019; Lee Eu Urol 2022

Prevalence of pathogenic germline variants in PC



Genetic testing is standard of care in PC

Guidelines Genomic testing
recommendations

Germline testing for PC

NCCN Clinical Practice
Guidelines in Oncology

ESMO 2020 Guidelines

AUA/ASTRO/SUO 2022 
Guidelines

EAU2022 Guidelines

AIOM 2021 Guidelines

ESMO recommendations according to ESCAT

Mosele, Ann Onc 2020



HRR alterations: beyond predictive value

BRCA2 vs Non BRCA2

Cause Specific Survival in mCRPC Impact of treatment sequencing in BRCA2 carriers

ASI-Tax Tax-ASI

Prognostic 
information

Cancer 
prevention

Castro E. J Clin Oncol. 2019 



NGS Testing: 30-40%
failure with PC samples Sample selection and optimisation of tissue collection in critical

PROfound
N 4047 samples

Tissue is the issue

De Bono, Ann Onc 2019 Hussain, Clin Canc Res 2022

Collection time Collection site

Age of samples Tumor content



Somatic vs Germline testing

AIOM Pos. Paper - Russo , ESMO Open 2022

BRCA1/2 analysis workflow in mPC

21.333 cancer patients

Intervention: Tumor and ‘Clinical’ germline testing

Results: 
Tumor-only sequencing failed to detect 10.5% 
of pathogenic germline variants (7.5% HRD)

Tumor only sequencing detection rate: 
 100% nonsense and missense SNV and indels
 55% deletion/duplication

Terraf, Ann Onc 2022

CONSIDER CLINICAL GENETIC TESTING
High Risk patients with negative tumor only 

sequencing results



ECOG PS: 0  - PSA 120 ng/ml
Biopsy: Adenocarcinoma GS 4+5
 Bone scan: multiple metases (extra axial spread)
 CT scan: enlarged pelvic and retroperitoneal nodes

  ADT + Docetaxel x 6 ⇨ ADT (PSA nadir 1 ng/ml)
After 14 months
 PSA 10 ng/ml
 CT and Bone scan: nodal and bone PD (4 new lesions)
Somatic testing: BRCA2 biallelic mutation ⇨ Germline testing: mutation identified
   Abiraterone Acetate + Prednisone and Donosumab (PSA nadir 3 ng/ml)
After 8 months 
 PSA 28 ng/ml
 CT and Bone scan: bone PD

Olaparib (PSA nadir 10 ng/ml)
After 10 months 
 CT and Bone scan: Bone and nodal (5 cm retroperitoneal) PD

Cabazitaxel x 6 cycles
BSC for 3 months

Clinical case: 58 years old man with mCRPC

Genetic counseling

Second Line



Study Drugs Study Population Primary Endpoint Efficacy data

Olaparib TOPARP-B DDR Composite OR 54 %

Rucaparib TRITON-2 BRCA1-2 ORR 43.5%

Niraparib GALAHAD DDR ORR 41%

Talazoparib TALAPRO-1 DDR ORR 26.7

PARP inhibitors in pretreted molecularly selected mCRPC:  
Phase II trials

Mateo, Lancet Oncol 2020; Abida, J Clin Onc 2020; Smith, ESMO 2019; De Bono, ASCO 2020



66%
Crossover

De Bono, ESMO 2020

PROfound phase III: Trial design



De Bono, ESMO 2020 De Bono, ESMO 2019

rPFS in COHORT A Objective response rate

PROfound phase III: primary end ponit



+ 4.4 mo

De Bono, ESMO 2020

PROfound phase III: Overall Survival



PROfound phase III: Exploratory gene-level analysis of final OS

De Bono, ESMO 2020



Markowski, J Clin Oncol 2020



Should we move PARP inhibitors in I line for Biomerker + mCRPC?

Magnitude phase III: Niraparib + AAP vs Placebo + AAP 

All HRR biomarker + BRCA1/2 Mutated Overall Response Rate

+32% +22%
+5.7 mo+2.8 mo

Chi, ASCO GU 2022

• Two distinct cohorts: with or without HRR genes alterations
• Prior ARTA, Docetaxel for mHSPC allowed



Should we move PARP inhibitors in I line for unselected mCRPC?

PROpel phase III: Olaparib + AAP vs Placebo + AAP 

Saad, ESMO 2022
• Unselected population (HRR testing prospectively evaluated, tissue + ctDNA)
• Prior Docetaxel for mHSPC allowed (ARTA not allowed)

Radiographic Progression free survival



Should we move PARP inhibitors in I line for unselected mCRPC?

PROpel phase III: Olaparib + AAP vs Placebo + AAP 

Radiographic Progression free survival

Saad, ESMO 2022

+ 5 mo



PARP inhibitors and NHA in I line for non HRRm mCRPC subgroup…

Saad, ESMO 2022

Overall response rate in the PROpel trial

Slightly ‘incremental’ activity
with PARP combination  

Methodological 
considerations

• HRR is not a stratification factor

• Subgroup analysis

• Potential ‘folse negative results’ in the 
     Non HRRm subgroup

• OS data immature

External consistency

Chi, ASCO GU 2022

MAGNITUDE

NCI918

Hussain, J clin Onc 2018

…..ready for primetime??



Talapro-2
First-line Talazoparib + Enzalutamide 

International, 2-part phase III trial
 Part 1: nonrandomized, open label study confirming Tala dose
 Part 2: randomized, double-blind placebo controlled study 

mCRPC adenocarcinoma 
No small cell/signet cell

mild or no symptoms
PD at study entry

ECOG PS 0/1
Life expectancy ≥ 12 mo

Talazoparib +
Enzalutamide

Placebo +
Enzalutamide

Primary end points: rPFS in DDR unselected and DDR mutant 

CASPAR
First-line Rucaparib + Enzalutamide 

Randomized, open-label phase III 

mCRPC 
No prior therapy for mCRPC 
Prior treatment for mHSPC or

nmCRPC allowed
No screening for mutated HRR 
Genes required for trial entry

Rucaparib +
Enzalutamide

Placebo +
Enzalutamide

Primary end points: rPFS, OS 

PARP inhibitors + NHA in first-line mCRPC: ongoing phase III trials

Alliance for Clinical Trials in Oncology. NCT04455750.Agarwal. ASCO 2020. Abstr TPS5598. NCT03395197.

Stratification factors: 
 Prior NHA or Doce for mHSPC
 DDR status

Stratification factors: 
 HRR status



ECOG PS: 0  - PSA 120 ng/ml
Biopsy: Adenocarcinoma GS 4+5
 Bone scan: multiple metases (extra axial spread)
 CT scan: enlarged pelvic and retroperitoneal nodes

  ADT + Docetaxel x 6 ⇨ ADT (PSA nadir 1 ng/ml)
After 14 months
 PSA 10 ng/ml
 CT and Bone scan: nodal and bone PD (4 new lesions)
Somatic testing: BRCA2 biallelic mutation ⇨ Germline testing: mutation identified
   Abiraterone Acetate + Prednisone and Donosumab (PSA nadir 3 ng/ml)
After 8 months 
 PSA 28 ng/ml
 CT and Bone scan: bone PD

Olaparib (PSA nadir 10 ng/ml)
After 10 months 
 CT and Bone scan: Bone and nodal (5 cm retroperitoneal) PD

Cabazitaxel x 6 cycles
BSC for 3 months

Clinical case: 58 years old man with mCRPC

Genetic counseling

Later Lines



Sequencing of AR pathway Inhibitors

1CARD Trial
Abi/Enza after Enza/Abi

2PLATO trial
Abi after Enza

3Canadian 
Abi after Enza

3Canadian 
Enza Afer Abi

4NCT02116582
Enza after Abi

Patient selection PD ≤ 12 mo on NHA pts witout PSA 
rise on ≥ 21 wks
of Enza 

PD on 1L Enza for 
mCRPC

PD on 1L Abi for 
mCRPC

≥ 24 wks of prior
Abi

PSA decline ≥ 50% 13.5% 2% 4% 36% 19%

Time to PSA prog.
(months)

1.7 (PFS) 2.8 1.7 3.5 5.7 

rPFS (months) 3.7 
Enza after Abi 4.8
Abi after Enza 3.4

5.6 
(rPFS or Clin PFS)

NR NR 8.1 

1.de Wit, NEJM 2019; 2.Attard, J Clin Onc 2018; 3.Khaaf, Lanc Onc 2019; 4.De Bono, Eur Urol 2018



Radiographic progression free survival Overall survival 

CARD Trial: Cabazitaxel vs NHA after prior NHA 

de Wit, ESMO 2019 



Aldea, ESMO 2020

Cabazitaxel in DDR+ and DDR- mCRPC



1.Parker, NEJM 2013; 2.Castro, ESMO 2021 

1ALSYMPCA Eligibility Criteria

• Symptomatic mCRPC
• ≥ 2 bone metastases
• No known visceral mets
• Post docetaxel, unfit for 
     docetaxel or refused docetaxel 

Best SOC +
Radium-223

50  kBq/kg Q4W
up to 6 cycles

Placebo 

R
2:1N = 901 

Radium-223 radioligand therapy

Primary end point: OS

Overall Survival

2PRORADIUM phase II trial

Cause spec. Survival by HRR status

Greater benefit 
in HRRm patients



177LU-PSMA-617 radioligand therapy: VISION phase III trial

Morris, ASCO 2021



VISION phase III trial: coprimary end points

Radiographic progression free survival Overall survival

Morris, ASCO 202112/2022



Hofman, Lancet Onc 2021

PSA >50% Response rate

PSA  or rPFS 

TheraP phase II trial: 177LU-PSMA-617 vs Cabazitaxel

TheraP Eligibility Criteria
• mCRPC

-Prior treatments
 Progression on Docetaxel
-PS of 0-2
-PSMA PET+ and FDG PET+
       (no discordant results)

Best SOC
177LU-PSMA-617

8.5 GBq Q6W
up to 6 cycles

Cabazitaxel
20 mg/mq

up to 10 cycles

R
1:1N = 200 

Primary end point: PSA>50% Response rate



177LU-PSMA-617 radioligand therapy: ptient selection

1TheraP 2VISION 𝝙𝝙
CONTROL ARM Cabazitaxel SOC

Patient selection PSMA PET
+ FDG PET

PSMA PET

PSA ≥ 50% response 66% 46% 20%

ORR (RECIST) 49% 51% 2%

Activity in randomised trials

The narrower the selection 
the higher the response

Feaseability of double PET 
selection is an issue

1.Sartor, NEJM 2021; 2.Hofman, Lanc Onc 2021; 3. Buteau, Lancet Onc 2022 

3PSA response according to PSMA-PET SUV

Minor benefit in patients with
PSMA SUVmean < 10



177Lu-PSMA-617 in combination 
with standard of care vs SOC alone 

in mHSPC: a phase III trial

www.clinicaltrials.gov: NCT04720157

177Lu-PSMA-617 vs a chenage 
in androgen receptor pathway inhibitor 
in taxane naive patients with mCRPC:

the PSMAfore phase III trial

www.clinicaltrials.gov: NCT04689828 

http://www.clinicaltrials.gov/
http://www.clinicaltrials.gov/


Treatment options in the evolving scenario of mCRPC

ADT alone

ADT + Docetaxel       

ADT + Abiraterone
ADT + Apalutamide
ADT + Enzalutamide

ADT + Docetaxel
+ Abi/Daro

Metastatic Hormono sensitive Metastatic Castration Resistant

Enzalutamide or Abiraterone, 
Docetaxel (or Radium)

Enzalutamide or Abiraterone, 
Cabazitaxel (or Radium)

Cabazitaxel, 177Lu PSMA,
Radium

First line mCRPC Later lines mCRPC

Docetaxel/Cabazitaxel

NHA

177Lu PSMA

Radium

Parp inhibitor*

Pembrolizumab**

If not previusly given

* if BRCA Mut ** if MSI-H

BRCA

BRCA

BRCA

BRCA

ARTA + PARP inhibitor

PARP inhibitor

Cabazitaxel (or Radium)

+

+

-

-

-

-



Several life prolonging agents, seqence is unclear

Lack of data after combo treatment for mHSPC

BRCA testing as soon as possible          New data in 1L mCRPC for BRCA Mutant

Don’t forget bone protecting agents

Later lines: 
 ARTA cross resistance well defined
 Cabazitaxel, Radium-223, 177LU-PSMA, PARP Inhibitors, Pembro are options

Enroll your patients in clinical trials whenever possible

Final remarks for mCRPC
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