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Figure 1 Androgen and AR action
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Prostate cancer relies on androgen signaling for 
progression

• Prostate cancer progression commonly relies on androgen 
signaling
• However, numerous adaptive mechanisms exist by which prostate 

cancer cells can bypass traditional androgen signaling pathways

DebesJD, et al. N Engl J Med. 2004;351(15):1488-1490. 5
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Antonarakis and Armstrong, Clin Oncol News 2011
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AR Splice Variants

Guo Z and Qiu Y. Int J Biol Sci. 2011;7:815-822. 
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AR splice variants are associated with 
poor prognosis and Treatment resistance

• The translation of splice variants results in proteins with altered activity 
and regulation1

AR Splice Variants
• Exons 4-8 of AR are not required for transcriptional activity and splice 

variants lacking this region may be constitutively active2

• In one study, expression of AR variants lacking the ligand-binding 
domain in CRPC bone metastases was associated with poor prognosis2

• Detection of AR-V7 in tumor cells is associated with treatment 
resistance3,4

11

Thadani-Mulero M, et al. Cancer Res. 2014;74(8):2270-2282. © 2014 American Association for Cancer Research.
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Lack of Response Associated with AR-V7 (Johns 
Hopkins University)

• Prospective study of M1 CRPC patients eligible for abiraterone (N=31) and 
enzalutamide (N=31) treatment; AR-V7 identified in CTC samples 
pretreatment

• None (0/18) of the AR-V7 positive patients achieved a PSA50 
– Only 1 AR-V7 positive patient showed any PSA reduction (enzalutamide) 

• AR-V7 prevalence increased post additional treatments

CRPC=castration-resistant prostate cancer; CTC=circulating tumor cell; M1=metastatic disease; NR=not reached; OS=overall survival; PSA=prostate specific antigen; 
rPFS=radiographic progression-free survival. 1. Antonarakis ES et al. NEJM. 201410.1056/NEJMoa1315815.  2.. Antonarakis ES et al. ASCO 2014

Treatment1
Baseline 
AR-V7+

Response

AR-V7 
status PSA50 P- value rPFS P- value OS (95% CI) P value

Abiraterone
(N=31)

19% 
(6/31)

+ 0% (0/6)
.004

2.3 mos
<.001

10.6 mos (8.5–NR)
.002

– 68% (17/25) >6.3 mos >11.9 mos (11.9–NR)

Enzalutamide
(N=31) 

39% 
(12/31)

+ 0% (0/12)
.004

2.1 mos
<.001

5.5 mos (3.9–NR)
.006

– 53% (10/19) 6.1 mos NR (NR–NR)

12

Patient Treatment Status2 Before enzalutamide 
or abiraterone Post enzalutamide Post abiraterone Post abiraterone & 

enzalutamide 

AR-V7 Prevalence 12% 25% 51% 67%



13Antonarakis et al 
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16Robinson D et al.  Cell 2015; 161:1215-28.

• 23% of metastatic castration-resistant prostate cancers 
harbor DNA repair alterations

• The frequency of DNA repair alterations increases with 
disease progression

• 11.8% of men with metastatic prostate 
cancer have a germline alteration in 16 
DNA damage repair genes

• Age and family history did not affect 
mutation frequency

Pritchard CC et al.  N Engl J Med. July 6,2016. 

DNA Repair Gene Alterations are Common in Metastatic 
Prostate Cancer



17O’Connor MJ, Molecular Cell, 2015

Key Mediators of DNA Repair





rPFS by presence of genomic 
defects in DNA repair genes

OS by presence of genomic 
defects in DNA repair genes

P<0.001

Biomarker negative: 
median 7.5 months

Biomarker positive: 
Median: 9.8 months

Biomarker 
negative: 
median 2.7 months

Mateo J. et al, N Engl J Med 2015; 373:1697-708.

Biomarker positive: 
Median: 13.8 months

P=0.05

• Overall response rate of 32.7% -- median duration of response ~ 9 months
• 14/16 (88%) of patients with a DNA repair alteration had a response
• 2/33 (6%) of patients without a DNA repair alteration had a response

Olaparib (PARPi) with Superior Outcomes in mCRPC
Patients with DNA Repair Gene Alterations



Saad et al., Urol Oncol. 2014;32(2):70-9.
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Novel and Multi Modal Therapy



• The AR continues to be a major driver in the growth and survival of 
prostate CA cells, even in the CRPC patient

• As urologists, we need to understand the nuances of  resistance 
mechanisms and genomic alterations

• Despite all the recent advances, there remains multiple challenges 
and opportunities for researchers to better understand the disease 
and possible development of novel targeted agents

Conclusions

Thank you


