
Carcinoma della 

prostata 

resistente alla 

castrazione: 

dall’M0 allo stadio 

avanzato. 

 
  

Carlo Messina, MD 
 
 

U.O.C. Oncologia Medica 
Ospedale S. Chiara, 

Trento 

carlo.messina@apss.tn.it 
 



AGENDA 

• M0 CRPC 

 

• mCRPC 

 

• Genomic aberrations and clinical implications for mCRPC 

 

- DDR and PARP inhibitors 

 

- PTEN loss and AKT inhibitors 

 

- MMR, CDK 12 and immunotherapy 

 

• Radiopharmaceuticals 
 



AGENDA 

• M0 CRPC 

 

• mCRPC 

 

• Genomic aberrations and treatment implications of mCRPC 

 

- DDR and PARP inhibitors 

 

- PTEN loss and AKT inhibitors 

 

- MMR, CDK 12 and immunotherapy 

 

• Radiopharmaceuticals 

 
 



Who are nmCRPC patients? 



PSA Doubling time  

predicts outcomes in nmCRPC  



Phase III randomized trials  

in High-Risk nmCRPC  

Similar trials with Enzalutamide (PROSPER)¹, Apalutamide (SPARTAN)², 

Darolutamide (ARAMIS)³ 

1Hussain, NEJM 2018; 2Matthew, NJM 2018; 3Fizazi, NEJM 2019   



Metastasis-Free survival 

Enzalutamide 

Apalutamide 

Darolutamide 
HR 0.41  

p < 0.001 

HR 0.29 

 p < 0.001 

HR 0.28  

p < 0.001 



Apalutamide 
SPARTAN 

Enzalutamide 
PROSPER 

Darolutamide 
ARAMIS 

TTPP NR vs. 3.7 mo 
 HR 0.06 (95% CI 0.05 – 0.08) 

37.2 mo vs. 3.9 mo 
HR 0.07 (95% CI 0.05 – 0.08) 

33.2 mo vs. 7.3 mo 
HR 0.13 (95% CI 0.11–0.16) 

PFS 40.5 vs. 14.7 mo  
HR 0.29 (95% CI 0.24 – 0.36) 

Not reported 36.8 vs. 14.8 mo  
HR 0.38 (0.32–0.45) 

Time to symptom. 
progression 

NR fav. apalutamide 
HR 0.45 (0.32–0.63) 

Not reported 40.3 vs. 25.4 mo  
HR 0.65 (0.53-0.79) 

Time to subseq. 
therapy 

NR fav. apalutamide 
HR 0.44 (0.29–0.66) 

39.6 vs. 17.7 mo  
HR 0.21 (0.17–0.26) 

NR vs. 38.2 mo  
HR 0.43 (0.31–0.60) 

OS  
(Interim analysis) 

NR vs. 39 mo  
HR 0.70, p = 0.07 

NR fav. enza 
HR 0.80 p = 0.15 

NR fav. Darolut 
 HR 0.71, p = 0.045 

AEs profile SAEs: 24.8% vs. 23.1%  

Discont. 10.6% vs. 7%  
SAEs: 24% vs. 18% 

Discont. 9% vs. 6%; 

 

SAEs: 24.8% vs. 20% 

Discont. 8.9% vs. 8.7% 

Most frequent  
3 AEs 

Hypert. 14.3% vs. 11.8% 

Rash: 5.2% vs. 0.3% 

Fracture: 2.7% vs. 0.8% 

Falls: 1.7% vs. 0.8% 

Hypert. 5% vs. 2% 

Card. Ev. 4% vs. 2% 

Fatigue: 3% vs. 1% 

Hypert. 3.1% vs. 2.2% 

Coronary-disorders: 
1.7% vs. 0.4% 
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Secondary end points 
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Secondary end points 



Saad , Lancet Oncol 2018 

Apalutamide 

Impact on Health-related QoL 

FACT-P Score 

Tombal , Lancet Oncol 2019 

Enzalutamide 



 Ravi, JCO 2017 

Potential limitations: 

-local recurrence not excluded from MFS definition 

 

-missing effect of site of metastases (visceral vs bone or 

limph-nodes) and symptoms (symptomatic vs asymptomatic) 

 

-influenced from frequency or modality of  

evaluation (CT vs PET vs MRI) 

 



Xie , JCO 2017 

OS rate at 8-years vs MFS rate at 5-years 
Treatment effects (HR) on OS vs  
Treatment effects on MFS (HR) 



Secondary Progression-Free Survival 

Matthew , NEJM 2018 



-Large benefit in MFS consistent in three randomized phase III trials 

 

-Acceptable toxicity not effecting QoL 

 

-Longer follow-up needed to assess OS benefit (likely) 

  

Relevant considerations: 

 

-Rare situation: nmCRPC High-risk (PSA doubling time <10 mo) 

 

-Role of new generation imaging is an issue   

Final remarks: nmCRPC 

Enzalutamide, Apalutamide, Darolutamide 
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Drugs approved for mCRPC 

1 Lancet 2013; 2 NEJM 2014;4 NEJM 2004;  5 Lancet 2010; 6 NEJM 2011; 7 NEJM 2012; 3,8 Lancet 2014  

Drug control OS Δ  HR p 

abiraterone1 PLACEBO+PDN 4.4 mo 0.81 0.003 

enzalutamide2 PLACEBO 2.2 mo 0.71 <0.001 

radium-2233 PLACEBO 4.6 mo 0.74 0.03 

docetaxel4 MITOX 2.5 mo 0.76 <0.001 

cabazitaxel5 MITOX 2.4 mo 0.70 <0.001 

abiraterone6 PLACEBO+PDN 3.9 mo 0.65 <0.001 

enzalutamide7 PLACEBO 4.8 mo 0.63 <0.001 

radium-2238 PLACEBO 3.1 mo 0.71 0.003 
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Cross resistance between Abiraterone and 

Enzalutamide 

Zhang T. et al Expert opinion Pharmacology 2014;16:1-9 



Armstrong  A. JCO 2019 May 1;37(13):1120-1129. 
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Armstrong  A. JCO 2019 May 1;37(13):1120-1129. 

PSA decline  



Docetaxel post abiraterone (COU-302) 

De Bono J  EU Urol 2016 



Cabazitaxel post-abiraterone and  docetaxel 

Al Nakouzi N, Eur Urol 2015 





Rate of progression disease free patients at 6 mos after docetaxel start (primary endpoint) 









Xofigo in monoterapia o in associazione con un analogo dell’ormone di rilascio 

dell’ormone luteinizzante (Luteinising Hormone-Releasing Hormone, LHRH) è 

indicato per il trattamento di pazienti adulti affetti da carcinoma prostatico 

metastatico resistente alla castrazione (metastatic Castration-Resistant Prostate 

Cancer, mCRPC), con metastasi ossee sintomatiche e senza metastasi viscerali 

note, in progressione dopo almeno due precedenti linee di terapia sistemica per il 

mCRPC (diverse dagli analoghi del LHRH) o non eleggibili ai trattamenti sistemici 

disponibili per il mCRPC.  
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Robinson D et al. Cell. 2015  



ESMO PRECEPTORSHIP PROGRAM 

• 1/7  men with mPCa 

have inheritable 

genomic deleterious 

alteration. 

•  Among 700 mCRPC 

patients sequenced. 

11.8% harboured 

germline mutations in 

DNA-repair genes. 

• BRCA 1/2 and ATM are 

the commonest 

mutations. 

Pritchard CC et al.,  N Engl J Med. 2016  



Castro E., JCO 2019 



Castro E., JCO 2019 



Impact of treatment sequencing in 

BRCA2 carriers 

ASI-Tax Tax-ASI 

Castro E. J Clin Oncol. 2019 Feb  
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BRCA2MEN ─ Design 

Eligibility 
• mCRPC 
• Available germline samples or 

data 
• 1st-line Tx Taxane or ARSI 
• CSPC no taxanes or ARSI 
• At least 18 months FU or 

started 1st line Tx for mCRPC 
not later than January 2018 

• N=1000, at least 90% with 
information for 54 genes of 
interest 

 
 

 
 

 

 

3r, 4th, 

5th or 

any 

other 

Tx line 
 

 

TAXANE 1ST-LINE 
N=13 

PARPi/Platin 
 naive 

ARSI 1st –LINE 
N=19 

PARPi/Platin 
 naive 

P
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BRCA2 

N=32  

PARPi/Platin 

 naive 

PFS1 

PFS2 

PARP or platin 
exposed 

NO PARP or 
platin 

EXPOSITION 

CSS 

 

 

3r, 4th, 

5th or 

any 

other 

Tx line 
 

 

TAXANE 1ST-LINE 

ARSI 1st -LINE 
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Other DDR 

or 

Non-mutant 

 

PARP or platin 
exposed 

NO PARP or 
platin 

EXPOSITION Primary Objective: 

 
- To validate the predictive value of gBRCA2 mutations for PFS2 according to first-line therapy (ARSi vs 

taxane) 

     Endpoint: Difference in PFS2 at 12 months between BRCA2 patients receiving  each 1st line treatment 

 

ccattrini@ext.cnio.es 



Mateo j, NEJM 2015 

Radiologic PFS Overall Survival 



Gene  subgroup  may matter for 

olaparib sensitivity 



TOPARP B: OLAPARIB DOSE MAY MATTER 



NCCN guidelines  and a consensus conference 

support germline testing for gDDR defects 





Ferraldeschi R et al. Eur Urol 2015 

PTEN  is lost in 40-50% of mCRPC patients 



De Bono et al, ESMO 2018 



De Bono et al. ESMO 2018 



Cell 2018 



Fizazi K, ESMO 2018 



Mismatch DNA repair defects in lethal 

prostate cancer 

Rodrigues N. et al  J Clin In 2018 





Modified from Fizazi k 



• Enhanced rPFS benefit was observed in patients with HRD+ OR DDR+ tumours 

• High TMB was associated with rPFS vs low TMB (P<0.001) 

Ipilimumab + Nivolumab:  

association of HRD, DDR, TMB with rPFS 

Chekmate 050, ASCO GU2019 



NCT Trial phase Therapy Primary endpoint 

NCT01804465 II ipilimumab + sipuleucel-T 

impact of timing of ipilimumab 

(Immediate vs delayed) on the 

induction of Ig responses 

NCT03040791 (ImmunoProst) II nivolumab PSA response rate 

NCT03061539 II 
nivolumab + ipilimumab 

 
composite response rate 

NCT02601014 (STARVE-PC) 

 
II 

nivolumab + ipilimumab 

 
change in PSA response 

NCT03570619 (IMPACT) 

 
II nivolumab + ipilimumab 

proportion of patients with CDK12 

loss of function that respond to 

treatment 

NCT03333616 II nivolumab + ipilimumab ORR 

NCT03572478 I/II nivolumab + rucaparib DLT rate 

NCT03338790 II 
nivolumab + rucaparib/docetaxel/ 

enzalutamide 
ORR e RR-PSA 

NCT02703623 II 
abiraterone + apalutamide + ipilumumab/ 

cabazitaxel+CBDCA 
OS 

NCT02861573 (KEYNOTE -365) I 

pembrolizumab + 

olaparib/docetaxel/enzalutamide/ 

abiraterone 

% of pts with a decrease ≥50% in 

PSA 

NCT03093428 II pembrolizumab + Radium-223 extent of Immune Cell Infiltration 

NCT03810105 II durvalumab + olaparib 
number of participants with an 

undetectable PSA 

NCT03204812 II durvalumab + tremilimumab safety and tolerability 

NCT02788773 II durvalumab +/- tremelimumab ORR 

NCT03821246 II atezolizumab +/- enzalutamide 
changes in tumor-infiltrating effector 

CD3+ T cells 



Final remarks: mCRPC 

• mCRPC is a highly heterogenous disease. Molecular characterization 

may matter to distinguish lethal prostate cancer vs indolent disease 

 

• gBRCA2 is an independent prognostic factor of CSS.  

 

• Olaparib is active in gDDR+ mCRPC. However dose and gene subgroup 

may matter in olaparib sensitivity. 

 

• PTEN loss is a predictive factor of response to AKT-inhibitor plus 

abiraterone. Phase  III trial is ongoing. 

 

• There is a strong rationale to select patient population for gDDR, MMR, 

biallelic CDK12 mutation for future immunotherapy trials 
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• mCRPC is a heterogenous disease and there is clear 

evidence of  the continuous AR signal axis involvement 

 

• Several agents have proven efficacy in both nmCRPC and 

mCRPC 

 

• Best sequence is undefined for the lack of randomized 

trials 

 

• Clinical factors still remain the main tools for decision 

making 

 

• Molecular classification will guide future treatments (ARV-

7, HRD deficiency and PTEN Loss potential predictive 

biomarkers) 

Conclusions 




