
Nuove opzioni terapeutiche  
nel Carcinoma della Prostata: 

IMMUNOTERAPIA 

Andrea Sbrana 
U.O. Oncologia Medica 2 Universitaria 

AOU Pisana 



Until now: 
Some “success”… 

Kantoff et al, N Engl J Med 2010 
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IMPACT trial:  
Sipuleucel-T nel mCRPC 

Kantoff et al, N Engl J Med 2010 
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Some “success”… 

Conclusions  
 

The use of sipuleucel-T prolonged overall survival among men with metastatic 
castration-resistant prostate cancer. No effect on the time to disease progression 

was observed.  

Kantoff et al, N Engl J Med 2010 

WITH SOME CRITICS!!! 



… but a defeat for the  
«heroes of immunotherapy»! 

adapted from Comiskey et al, Curr Oncol Rep 2018 



… or a success just for a few ones… 

< 5% CRPC 

Le et al, Science 2017 

On May 23rd 2017 FDA approved  
PEMBROLIZUMAB  

for the treatment of MSI-H / dMMR solid tumours, 
agnostic of tumor type 



A problem of TMB  
(tumour mutational burden)? 

Alexandrov et al, Nature 2013 



Some PC are hTMB  
(> 20 mutations/Mb) 

Chalmers et al, Genome Med 2017 



A problem of PD-L1? 

Martin et al, Prostate Cancer and Prostatic Disease 2015 

However, we do know 
that some PDL1-
negative tumours 

experience amazing 
responses when 
treated with ICI! 

Analysis of PD-L1 expression 
in prostate cancer cell lines 
and changes of expression 
according to levels of pro-

inflammatory cytokines (e.g. 
IFNγ) 



PD-L1 is a dynamic factor: 
after Enzalutamide… 

Bishop et al, Oncotarget 2015 

We show for the first time that patients progressing on ENZ had significantly 
increased PD-L1/2+ dendritic cells (DC) in blood compared to those naïve or 

responding to treatment, and a high frequency of PD-1+T cells. 



Pembro + ENZ  
in ENZR mCRPC 

Graff et al, Oncotarget 2016 

10 pt with mCRPC 
with evidence of 

PD on ENZ 

PEMBRO 200 mg 
q3w x 4 doss 

+ 

ENZ 160 mg/d 

3/10 responders 



Pembro: are we satisfied? 
KEYNOTE-028 

 

Ph 1b trial with Pembro monotx in advanced solid 
tumours 

 

↓ 

 

23 pts with PD-L1 ≥ 1% advanced PCs treated with 
Pembro 10 mg/kg q2w 

69% (16/23) ≥ 3 lines of tx 

 

 
Hansen et al, Ann Oncol 2018 
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KEYNOTE-199 

ASCO 2018 

ph2 trial 
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 Conclusions 
Pembro shows antitumor activity and disease control with acceptable safety in pts with 
docetaxel-refractory mCRPC, regardless of PD-L1 status, in both RECIST-measurable and 

nonmeasurable disease.  

55-63% of pts experiencing PD? 
Maybe some pseudoPD, but… 

Are you satisfied? 
 

Maybe some groups do benefit… 
But who? 



Some cornerstones 

• We do see some PCs which have a benefit from treatment 
with ICI 

• All PCs are not biologically identical 

 (we know MSI-H vs MSS/MSI-L PCs, hTMB vs lTMB PCs…) 

 

• Some characteristics which may be associated with 
immuno-responsiveness, such as PDL1 expression or TMB 
(are these associated with immunoresponsiveness??), are 
dynamic: 
• throughout the natural history of the disease 
• conditioned by treatments 

• The same PC is not really the same during its history. 



Treatments could do this… 

We could see a trend like this during the history of disease 



What we are trying to do… 

adapted from Comiskey et al, Curr Oncol Rep 2018 



From cornerstones 
we do build pyramides 
• All PCs are not biologically identical. 

• The same PC is not really the same during its 
history. 

 

 

• We want to find the right subset of PCs which 
could benefit from being offered immunotherapy. 

• We want to find the right moment to make such 
an offer. 

 

 

 

SO THE RIGHT PATIENT AT THE RIGHT TIME 
IS THE TOP OF OUR PYRAMID 



Climbing up… 
CDK12 inactivation 

Wu et al, Cell 2018 

CDK12 biallelic inactivating 
mutations define a distinct 
subtype of prostate cancer 

 
CDK12 loss is associated with 
genomic instability and focal 
tandem duplications 

 
CDK12 loss leads to increased 
gene fusions, neoantigen 
burden, and T cell infiltration 

 
Patients with CDK12 mutant 
tumors may benefit from 
immune checkpoint inhibition 



Wu et al, Cell 2018 

Some of the 
known genomic 

aberrations in PCs 
↓ 

7% have a CDK12 
loss 

Cell ploidy 
CDK12 mutant cases 

are baseline diploid and 
do not exhibit DNA 

mutational signatures linked 
to defects in homologous 

recombination. 

 
Mutational 

burden 
CDK12 mutant cases 
are associated with 

elevated neoantigen 
burden ensuing from 

fusion-induced chimeric 
open reading frames and 

increased tumor T cell 
infiltration/clonal expansion 



Climbing up… 
DDR genes 

ASCO 2018 

KEYNOTE-199 



Climbing up… 
DDR genes 

Boudadi, Oncotarget 2018 

15 AR-V7+ mPC received nivolumab 3 mg/kg plus 
ipilimumab 1 mg/kg every 3 weeks for four doses, 

then maintenance nivolumab 3 mg/kg every 2 weeks  
 
 

DNA repair deficiency (DRD) status 
Outcomes appeared generally better in DRD+ vs. 

DRD– tumors with respect to PSA responses (33% vs. 
0%; P=0.14, nonsignificant), ORR (40% vs. 0%; 

P=0.46, nonsignificant), PSA-PFS (HR 0.19; P<0.01, 
significant), PFS (HR 0.31; P=0.01, significant), and OS 

(HR 0.41; P=0.11, nonsignificant). 



«Conclusions» 
(or rather «ideas for the future») 

• Let’s remember: prostate cancer does not exist; we 
do have tons of different prostate cancers… 

 

 

 

 

 

 

• … and they change throughout their natural history. 

Schultz, Cell 2015 



«Conclusions» 
(or rather «ideas for the future») 

• Promoting trials with new drugs without doing a 
selection of patients will lead to failure (do you 
remember what Ipilimumab taught us?) 

Kwon et al, Lancet 2014 



«Conclusions» 
(or rather «ideas for the future») 

 

• We were taught that immunotherapy might work in 
some subset of patients: 
• PCs with some biological features (e.g. MSI-H, CDK12 

loss, DDR+) 

• PCs previously treated with some conventional 
treatments that might make them more 
“immunoresponsive” (e.g. patients previously treated 
with ENZ) 



«Conclusions» 
(or rather «ideas for the future») 

• A possible “way out” might be treatment 
sequences or treatment combos. 

• Using immuno-modulating treatments (RT, CT, 
HT…?) before or during immunotherapy might lead 
to a higher efficacy of immunotherapy 

adapted from Comiskey et al, Curr Oncol Rep 2018 



«Conclusions» 
(or rather «ideas for the future») 

 

• Maybe it is not wise to simply think to ICI. 

• Vaccines might be effective (we do have some 
critics about Sipuleucel, but it is not completely 
bad) 

• They might also be combined to other treatments 
in order to make them more effective. 

• More studies are needed to explore their 
potentiality. 
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