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Treatment Options for metastatic prostate cancer



1984-1989 1996 2002 2004 2008 2010 2011 2012 2013  2014

Mitoxantrone Docetaxel

Sipuleucel-T

LHRH agonists
Abiraterone

Reversible AR 
blockers

Cabazitaxel Denosumab
Zoledronic Acid

Enzalutamide

Radium-223

GnRH antagonist 

Approved Therapies mCRPC

Mitoxantrone Docetaxel

LHRH agonists

Reversible AR 
blockers

Cabazitaxel Denosumab
Zoledronic Acid

GnRH antagonist 



I-0 in Prostate cancer

• Recent clinical trials have shown that only 5 -15% of patients with 
advanced prostate cancer have a favorable response to PD-1 
inhibitor treatment 1,2 . 

• For responding patients response rates are high.

• PCa has a small subclass of patients with dMMR , and represent 
only 2-5% of all castration resistant prostate cancers.

• This small group of dMMR may represent a subclass that is more 
responsive to immune checkpoint inhibition.

1.De Bono JS, Goh JCH, Ojamaa K, et al. KEYNOTE-199: pembrolizumab for docetaxel-refractory metastatic castration-resistant
prostate cancer. J Clin Oncol 2018; 36: Suppl: 5007. abstract. 
2. Boudadi K, Suzman DL, Anagnostou V, et al. Ipilimumab plus nivolumab and DNA-repair defects in AR-V7-expressing metastatic prostate 
cancer. Oncotarget 2018; 9: 28561-71



Sipuleucel-T Immunotherapy in Metastatic CRPC



I-O in PCa











mCRPC is geomically heterogeneous disease 

Includes DNA repair defective subtypes:

– MMR- variable prevalence has been reported in 
different APC studies

– HR repair defects

– CDK 12

– ATM loss

• Initial clinical data suggest that 5%–12% of patients with 
mCRPC may benefit from immune checkpoint blockade 1,2

1. Graff JN, et al. Early evidence of anti-PD-1 activity in enzalutamide-resistant prostate cancer. Oncotarget. 2016;7(33):52810–52817.
2. Hansen A, et al. Pembrolizumab for patients with advanced prostate adenocarcinoma: Preliminary results from the KEYNOTE-028 study. Ann Oncol. 2016;27(6):243–265. 
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Somatic mutations by tumor type
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• 56% of the patients had metastatic disease at diagnosis.
• dMMR can be focal in primary disease, but that having dMMR in primary disease 

strongly associates with developing MMR CRPC.
• higher likelihood of PD-L1 positivity in dMMR mCRPC
• PD-L1 expression was associated with increased T cell infiltration in mCRPC samples

OS= 3.8 vs 7.0 years

Impact of mismatch DNA repair defects on 
outcome from prostate cancer

Rodrigues, de Bono et al, JCI 2018 



Microsatellite instability in prostate cancer and response to immune checkpoint blockade
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• A new molecular subclass of advanced prostate cancers

• Defined by biallelic somatic loss-of-function mutations of the tumor-
suppressor gene CDK12,which encodes cyclin-dependent kinase 12 .

• Biallelic inactivation of CDK12 was found in 6.9% obtained from patients 
with metastatic castration-resistant prostate cancer and in only 1.2% in 
the primary prostate cancers.

Wu YM, Cieślik M, Lonigro RJ, et al. Inactivation of CDK12 delineates a distinct immunogenic class of 
advanced prostate cancer. Cell 2018; 173(7): 1770-1782.e14.



NEJM Sep, 2018

The neoantigen- prediction methods confirmed a higher level of fusion-induced 
neoantigens (FINAs) in CDK12-variant prostate cancers than in all the other molecular 
subclasses of prostate cancer.



CDK 12 Variant 

• CDK12-variant tumors had higher overall levels of T-cell 
infiltration  than all other genomic subtypes of prostate 
cancer (except those deficient in MSI) and also had 
increased expression levels of certain chemokines and their 
receptors. 

• Preliminary data from patients with CDK12-inactivated 
advanced Pca suggested impressice response to PDL-1 
inhibitors.

• CDK12-variant prostate  cancer may become the second 
genomically defined tumor subtype that may benefit from 
anti– PD-1 therapy.



Future directions with CDK12

• Furthermore, CDK12 lossCDK12 alterations in many tumor types, 
including gastrointestinal, bladder, uterine, and ovarian cancers.

• Because CDK12 mediates DNA repair by means of homologous 
recombination in addition to replication-associated repair, 
combination therapy comprising a PD-1 inhibitor and a PARP 
inhibitor may also be an effective approach in patients with CDK12-
deficient cancers. 

• In cancers with wildtype CDK12 status, treatment with a CDK12 
inhibitor may induce a sensitivity to immune checkpoint blockade 
therapy,  generating a new form of synthetic lethality.

Zehir A, Benayed R, Shah RH, et al. Mutational landscape of metastatic cancer revealed from 
prospective clinical sequencing of 10,000 patients. Nat Med 2017; 23: 703-13.





• 3/10 with rapid 
PSA  response

• 1 with MMR 



KEYNOTE-199: Pembrolizumab <br />For Post-Docetaxel Metastatic Castration-Resistant Prostate Cancer (mCRPC)
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KEYNOTE-199 Study Design 
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Disposition of Study Treatment
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Change From Baseline in PSA, <br />Cohorts 1+2+3
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Best Response <br />RECIST v1.1, Central Review
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Genomic Analysis of Responders:<br />Whole Exome Sequencing 
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Response by Presence of Somatic Aberrations in DNA Repair Genes: Cohorts 1+2+3
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Summary and Conclusions
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Combination therapy







Ipi+Nivo demonstrated encouraging efficacy in AR-V7 + 
PCa with DRD mutations, but not in the overall study population



Future directions:



JNJ study



Immunotherapy For All?

Limited number of patients



Sensitivity to ICI may be extended beyond MSI-H patients to other 
type of DNA –repair alterations, particularly HRD mutations.

Conclusion:
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Thank you!


