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AUA Summer School Webinar:
What's New in the Management of Hormone Naïve 

& Castrate Resistant Prostate Cancer (2020)

Accreditation: The American Urological Association (AUA) is 
accredited by the Accreditation Council for Continuing Medical 
Education (ACCME) to provide continuing medical education for 
physicians.

Credit Designation: The American Urological Association designates 
this internet live activity for a maximum of 1.50 AMA PRA Category 
1 CreditsTM. Physicians should claim only the credit commensurate 
with the extent of their participation in the activity. 
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Course Handouts

1. Take Course
2. Course 
Progress/Content

3. Download PDF 

Course Evaluations & CME Credits

Evaluations: Course evaluations will be administered electronically on 
AUAUniversity at the end of this program. These are very important 
and read carefully by faculty members and are used for our ongoing 
needs assessment in selecting core subjects and faculty for future 
meetings.

CME Credits: Upon completion of course evaluations, you will have the 
opportunity to claim CME credits and obtain a certificate.
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AUA Disclosure Policy

All persons in a position to control the content of an educational activity (i.e., 
activity planners, presenters, authors) are required to disclose to the provider any 
relevant financial relationships with any commercial interest. The AUA must 
determine if the individual’s relationships may influence the educational content 
and resolve any conflicts of interest prior to the commencement of the 
educational activity. The intent of this disclosure is not to prevent individuals with 
relevant financial relationships from participating, but rather to provide learners 
information with which they can make their own judgments.

• AUA Office of Education Staff has nothing to disclose.

• Visit AUAUniversity to view Faculty and Education Council disclosures.
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We Need YOU To Actively Participate!

Submit Questions for 
Faculty or AUA Staff
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The key word is used to verify your participation in the live webinar. 

Thank you!

Access the course evaluation, credit claim, and 
certificate at AUAnet.org/University by using a key 

word  that will be provided at the end of the 
webinar.
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Question 1
According to the 2020 AUA guidelines for advanced prostate cancer, which of the 
following statements is NOT true regarding treatment options for men with newly 
diagnosed metastatic hormone sensitive prostate cancer?

A)  In addition to androgen deprivation therapy, treatment intensification should be considered with enzalutamide, 
apalutamide, docetaxel, or abiraterone/prednisone.
(Guideline #15)

B)  6 cycles of Docetaxel and ADT should be considered in high or low volume de novo disease based on the interim 
and final analysis of the CHAARTED clinical trial. (Guideline #10 ‐ see discussion)

C) ADT and first‐generation antiandrogens (bicalutamide,flutamide,nilutamide) are no longer considered the 
standard of care for this disease state. (Guideline #17)

D) ADT and Abiraterone/ prednisone demonstrated significant improvement in overall survival and progression free 
survival in the interim analysis as well as the final analysis of the LATITUDE clinical trial. (Guideline #15)

Question 2
A 71 –year‐old pediatric surgeon who retired to a home in the mountains, fell off a ladder 
and fractured his wrist and ankle. Was not intoxicated but admits to 4 oz, ETOH per day. 
Never had a seizure. Moderate voiding dysfunction. Imaging demonstrated 3 osteoblastic 
lesions at T7, L2, and L5 .PSA 113. CT scan C/A/P negative for visceral or soft tissue 
disease. T7 bone biopsy positive for metastatic CaP. Liver enzymes slightly elevated but 
bilirubin negative. Germline testing positive for BRCA1.
You diagnose low volume mHSPC. In addition to ADT you would treat him with:

A) Enzalutamide or apalutamide
B) Abiraterone/prednisone and prostate RT
C) 6 cycles docetaxel
D) Olaparib or rucaparib
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Question 3
A fit 68 yo M with bone mCRPC who received abiraterone acetate progressed by PSA after 
8 months, then receives docetaxel X6 with a transient response in pain symptoms and PSA 
before both the PSA begins to rise again and his pain symptoms recur. His restaging bone 
and CT scans reveal no visceral lesions but multiple new bone metastases and multiple 3‐5 
cm enlarged pelvic and retroperitoneal lymph nodes. What is the best treatment choice 
for this patient?

A) Enzalutamide
B) Radium‐223
C)  Sipuleucel‐T
D) Cabazitaxel

Question 4
A 53 yo M with mCRPC has previously received abiraterone acetate, docetaxel, radium‐223 
and cabazitaxel. His disease is progressing and his most recent restaging imaging reveals 
multiple new 1‐3 cm liver metastases. His ECOG performance status is 1, and he tells you 
he would like to try more therapy. You perform a metastatic biopsy of a liver metastasis 
and you find a MSH2 alteration with accompanying microsatellite instability. This opens 
the door for which of the following treatment options?

A) Sipuleucel‐T
B) Atezolizumab
C) Pembrolizumab
D) Olaparib
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Question 5

M0 CRPC is defined by which true criteria?

A)  PET scan with no detectable metastatic disease
B) Serum Testosterone less than 20 while on continuous ADT
C) Rising PSA while on continuous ADT
D) Nodal disease outside the true pelvis

Faculty

Lawrence I. Karsh, MD, FACS

Evan Y. Yu, MD
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Learning Objectives

After participating in this course, attendees will be able to:

1. List the three main advanced prostate cancer disease states (HSMPC); M0 CRPC 
and M1 CRPC) and be able to identify these patients in urologic practice.

2. Identify FDA‐hormonal and non‐hormonal therapies for use in each of these three 
disease states: HSMPC, M0 CRPC, M1 CRPC.

3. Demonstrate the safe use and unique mechanism of action and side effects of 
new and existing agents. 

4. Explain the sequencing of novel therapies and be able to identify patient 
progression of disease by PSA, imaging and signs and symptoms.

5. Work in team care including urologists, advanced practice providers, oncology 
nursing, oncology pharmacy, medical oncology and radiation oncology and their 
support staffs.

Metastatic Hormone Sensitive Prostate Cancer
Lawrence I Karsh MD FACS
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Consultant

• Astellas, Aurora Oncology Inc. Bayer, Dendreon ,Ferring/Fergene,Genentech, Genomic Health, Janssen, 
Merck, Pfizer, Urogen,UROGPO,Vaxiion,3D Biopsy,

Speaker

• Astellas, Astra Zeneca, Bayer, Clovis Oncology, Janssen, Pfizer

PI Clinical Trials

• Allergan, Astellas, Astra Zeneca, Bayer, BMS, Dendreon, Exact Science, Epizyme, FKD Therapies, 
Ferring, Genome DX Biosciences, Genomic Health, Hinova, Janssen, Merck, Myovant, Nucleix, Pfizer, 
Precision Biopsy, Precision Med, Roche-Genetech, Siemens, Urogen

Disclosures
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The Continuum of Prostate Cancer Progression: Pathways to CRPC1,2

mCRPC

The Continuum of Prostate Cancer Progression1, 2, 3
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Regardless of which 
term is used, these 

patients have 
metastatic prostate 

cancer and have not yet 
developed castration 

resistance*1‐3

Regardless of which 
term is used, these 

patients have 
metastatic prostate 

cancer and have not yet 
developed castration 

resistance*1‐3

+ =

Metastatic 
hormone‐naïve 
prostate cancer3

Metastatic 
hormone‐

sensitive prostate 
cancer (mHSPC)2

Metastatic 
castration‐naïve 
prostate cancer4

Metastatic 
non‐castrate 

prostate cancer3

Other terms used to 
describe metastatic 
castration‐sensitive 
prostate cancer 

(mCSPC) in medical 
literature include the 

following1:

*Castration resistance is defined as a serum testosterone level ≤50 ng/dL with biochemical progression (PSA 
increase ≥25% and ≥2 ng/mL above the nadir, confirmed by a second value ≥3 weeks later) or radiographic 
progression (the appearance of new lesions).5,6

Metastatic disease
Have not progressed on ADT 
OR have not started ADT

mCSPC

1. Hahn AW, et al. Am Soc Clin Oncol Educ Book. 2018;38:363‐371. 2. Kyriakopoulos CE, et al. J Clin Oncol. 2018;36(11):1080‐1087. 3. Morris MJ, et al. J Clin Oncol. 2018;36(15):1521‐1539. 4. Chi KN, et al. 
Lancet Oncol. 2018;19(2):194‐206. 5. Scher HI, et al. J Clin Oncol. 2016;34(12):1402‐1418. 6. Cornford P, et al. Eur Urol. 2017;71(4):630‐642.
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ARCHES5

5. Armstrong et al. Journal of Clinical Urology 37, no32 2974‐2986
6.Smith
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Intensified up-front Therapy for Prostate 
Cancer

Is Earlier Better? 
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ECOG 3805
(CHAARTED)

Presented by Tanya B. Dorff MD ASCO 2019

HITTING PROSTATE CANCER HARD, EARLY IS 
CRITICAL TO LONG-TERM CONTROL
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Presented by Tanya B. Dorff MD ASCO 2019
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Presented by Tanya B. Dorff MD ASCO 2019
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New 2019 Treatment Options for mHSPC

Smith, et al. N Engl J Med. 2018; 378:1408-1418. Chi, KN, et al. N Engl J Med. 2019; 381:13.
Hussain M et al. N Engl J Med. 2018;378:2465-2474. Armstrong, et al. J Clin Oncol. 2019 Nov 10;37(32):2974-2986.

Apalutamide

• 3rd generation AR signaling inhibitor

• Has activity at 3 places

 Blocks binding of androgen to AR

Prevents AR from entering cell nucleus

Inhibits AR binding to DNA

• Less likely to cross blood brain barrier

• Approved 2018 for nmCRPC, based on the  
SPARTAN trial with PSADT <10 mo

• Approved 2019 for mHSPC based on the TITAN  
trial

• Dose: 240 mg QD w/ADT

Enzalutamide

• 3rd generation AR signaling inhibitor

• Has activity at 3 places

Blocks binding of androgen to AR

Prevents AR from entering cell nucleus

Inhibits AR binding to DNA

• Approved in 2012 and 2014 for mCRPC

• Approved in 2018 for nmCRPC based on  
PROSPER trial with PSADT <10 mo

• Approved 2019 for mHSPC based on ARCHES  
trial

• Dose: 160 mg QD w/ADT
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TITAN

Dual Primary Endpoints
• OS
• rPFS
Secondary Endpoints
• Time to initiation of 

cytotoxic chemotherapy

R
an

d
o

m
iz

ed
1

1
:1

Patient Population* 
(N=1052)

• Patients with mCSPC
– Up to 6 cycles of prior 

docetaxel use are 
allowed

– ECOG PS ≤1
– ≥1 bone lesion with or 

without visceral 
metastases

– With both high- and 
low-volume disease 
were eligible†

Stratification factors:
– Gleason score at 

diagnosis (≤7 vs >7)
– Region (North America 

and European Union)
– Prior docetaxel use 

(yes vs no)

Apalutamide 240 mg once daily + ADT 
(n=525)

Placebo + ADT 
(n=527)

28-day treatment cycle until protocol-
defined disease progression or unacceptable 
toxicity
*All patients received a concomitant GnRH analog 
or had a prior bilateral orchiectomy.

ECOG PS = Eastern Cooperative Oncology Group performance status; rPFS = radiographic progression‐free survival.
†High volume of disease was defined as metastases involving the viscera with 1 bone lesion or the presence of 4 or more bone lesions, 
at least 1 of which must be in a bony structure beyond the vertebral column and pelvic bones.1
Chi KN, et al. N Engl J Med. 2019;381(1):13‐24. 

Phase 3 Multicenter, Randomized, Double-Blind, 
Placebo-Controlled Clinical Trial in Patients with 
mCSPC

Dual Primary Endpoint
Apalutamide + ADT Reduced the Risk 
of Death by 33% vs Placebo + ADT1,2

50

HR=0.67
95% CI: 0.51, 0.89

P=0.00531

CI = confidence interval; HR = hazard ratio. 
*Median follow-up time was 22.7 months.2
†OS was defined as time from randomization to date of death from any cause.2
1. apalutamide [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, et al. N Engl J Med. 2019;381(1):13-24.

††

Apalutamide

Apalutamide
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At 2 years, 68.2% of patients in the 
Apalutamide + ADT arm were alive and 
without radiographic progression vs 47.5% 
of patients in the placebo + ADT arm

*rPFS was defined as the duration from the date of randomization to the date of first documentation of radiographic progressive disease 
or death due to any cause, whichever occurred first.2
Chi KN, et al. N Engl J Med. 2019;381(1):13‐24.

Dual Primary Endpoint

How will we choose between the up-front agents?

2019 ASCO Annual Meeting| #ASCO19

†AddiƟonal labs necessary for abiraterone

‡Could require growth factors for chemo

‡

†

, pancytopenia 
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Metastatic Hormone Sensitive Prostate Cancer

Conclusions
• ADT monotherapy is no longer the standard of care

• Treatment intensification strategies are stratified by high or low volume:
• Docetaxel (high)
• Abiraterone/prednisone (high or low)
• Apalutamide (high or low)
• Enzalutamide (high or low)

• Triple therapy with docetaxel needs further study.  Other combination trials are underway.

• Consider primary radiation to prostate and ADT in oligometastasic disease

• Genetic testing is recommended for all patients with metastatic prostate cancer

• Clinical trials should always be considered in cancer patients

THANK YOU
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Non Metastatic (MO) Castrate Resistant 
Prostate Cancer

Judd W Moul, MD, FACS

Greetings from Duke University, Durham, 
North Carolina
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Disclosures

• Advisory boards: AJCC

• Honoraria: Astellas, Genomic Health, Janssen, 
Sanofi, Bayer, Exosome Dx

• Consultant: Theralogix, Best Doctors, 

• Grant/research support: Astellas, Pfizer

Case
• 73-year-old retired grocery chain executive; robust overall health

• Presented 5 years ago: 

• Moderate volume Gleason 4+3=7, PSA 13

• Multi-D clinic: elected Radical Retropubic Prostatectomy (RRP) 

• Post-op path pT3b Gleason 4+5=9

• Received adjuvant EBRT+ 6 months ADT 6 months post op at time of 
continence

• PSA began to rise 3 years ago

• At PSA of 5, he restarted ADT

• PSA declined to 0.5 about 7 months after restarting ADT
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Case (continued)

• Currently has PSA of 2.8; castrate serum 
testosterone

• PSA-DT is 9.5 months

• Restaging bone scan and CT abdomen/pelvis 
negative for metastasis 

• Currently with nm/M0 CRPC

• Options?

Let me play Devil’s Advocate for a moment…
• He is feeling well so why introduce possible fatigue/side effects.
• The Novel HT agents are very expensive and difficult for my office to deal with.
• I am not sure that metastases‐free survival is a valid endpoint.
• I will just get a PET‐CT and try to prove metastases (M1) and then use 

docetaxel.
• I will use bicalutamide now and hold the “big‐guns” until he really needs them.
• I will monitor him until his PSA‐DT gets worse (less than 3‐6 months)
• I will monitor him until he gets metastases (M1 Disease) on standard imaging.
• I am just not convinced that these agents now are worth it!
• I am not sure which agent to use since we have three good choices
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Management of Nonmetastatic CRPC

PSADT = prostate‐specific antigen doubling time.
Smith et al, 2013; NCCN, 2018.

• Definition: 
– Rising PSA in the setting of a castrate level 
of testosterone (<50 ng/dL)

– No tumors seen on imaging (nuclear 
medicine bone scan and CT scan)

• Outcome related to 
PSA doubling time:
PSA‐DT <10 months

PSADT (Months)
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Castrate testosterone
Levels (<50 ng/dl)

M0

PSA progression

M1

Radiographic 
progression
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Identifying Non-Metastatic (M0/NM) CRPC

No detectable 
evidence of 
metastasis

Rising PSA 
while on ADT

Serum 
testosterone 
levels below 
50 ng/dL

Non‐
metastatic 

CRPC

Radiographic 
evidence of 
metastasis

Cookson MS, et al; American Urological Association. J Urol. 2015;193(2):491-499.

Metastatic 
CRPC

M0 CRPC: What are we trying to achieve? 

• Prevent metastasis-proven

• Preserve quality of life-proven

• Prolong survival- now proven (ASCO June 
2020)
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M0 CRPC

• Completed trials and FDA-approved for M0 disease 

• PROSPER (Enzalutamide)

• SPARTAN (Apalutamide)

• ARAMIS (Darolutamide)

M0 CRPC Trial Design Comparison

• 1. Hussain M, et al. N Engl J Med. 2018;378:2465‐2474. 2. Smith MR, et al. N Engl J Med. 2018;378:1408‐1418. 
3. Fizazi K, et al. N Engl J Med. 2019:380(13):1235‐1246.

Trial Parameter PROSPER1 SPARTAN2 ARAMIS3

Treatment
ADT + enzalutamide (once a day) 

vs 
ADT + placebo

ADT + apalutamide (once a day) 
vs 

ADT + placebo

ADT + darolutamide (twice a day 
with food) vs ADT + placebo

Patients 1,401 1,207 1,509

Randomization 2:1 2:1 2:1

Stratification
1. PSADT (< 6 mos vs  6 mos)
2. Baseline use of a bone‐
targeting agent (yes vs no)

1. PSADT ( 6 vs > 6 months)
2. Baseline use of a bone‐
targeting agent (yes vs no)
3. N0 vs N1 disease

1. PSADT ( 6 vs > 6 months)
2. Baseline use of a bone‐
targeting agent (yes vs no)

PSADT ≤ 10 months ≤ 10 months  10 months

PSA at Baseline  2 µg/L (2 ng/mL)  2 µg/L (2 ng/mL)  2 µg/L (2 ng/mL)

ECOG PS 0‐1 0‐1 0‐1

Patients With a History of Seizure or Any 
Condition That May Predispose to Seizure 

Excluded Excluded Allowed to enroll

CVD Event Exclusion Clinically significant CVD Clinically significant CVD

Primary Endpoint MFS (OS secondary) MFS (OS secondary) MFS (OS secondary)
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M0 CRPC Efficacy Comparison

• 1. Hussain M, et al. N Engl J Med. 2018;378:2465‐2474. 2. Smith MR, et al. N Engl
J Med. 2018;378:1408‐1418. 
3. Fizazi K, et al. N Engl J Med. 2019:380(13):1235‐1246.

Trial Parameter PROSPER1 SPARTAN2 ARAMIS3

Treatment
ADT + enzalutamide (once a

day) vs 
ADT + placebo

ADT + apalutamide (once a
day) vs 

ADT + placebo

ADT + darolutamide (twice 
a day with food) vs 
ADT + placebo

MFS, median
36.6 months vs 14.7 months 

(HR = 0.29)
40.5 months vs 16.2 months 

(HR = 0.28)
40.4 months vs 18.4 
months (HR = 0.41)

Time to PSA progression, median
37.2 months vs 3.9 months 

(HR = 0.07)
NR vs 3.7 months

(HR = 0.06)
33.2 months vs 7.3 months 

(HR = 0.13)

OS, median
67 vs 56.3
(48 month)

73.9 vs 59.9 months 
(52 months)

83 vs 77 
29.1 months)

M0 CRPC Trials: Adverse Events of Interest

• aAE reporting every 4 weeks in SPARTAN and every 
16 weeks in PROSPER and ARAMIS. bIschemic event. 
AEs in SPARTAN were measured to 28 days after the 
end of regimen.

• 1. Hussain M, et al. N Engl J Med. 2018;378:2465‐2474. 2. 
Smith MR, et al. N Engl J Med. 2018;378:1408‐1418.
3. Fizazi K, et al. N Engl J Med. 2019:380(13):1235‐1246.

Safetya
PROSPER1 SPARTAN2 ARAMIS3

ENZA
(n = 930)

Placebo
(n = 465)

APA
(n = 803)

Placebo
(n = 398)

DARO 
(n = 954)

Placebo
(n = 554)

AEs (all grades), %

Fatigue 33.0 14.0 30.4 21.1 12.1 8.7

Hypertension 12.0 5.0 24.8 19.8 6.6 5.2

Rash 2.3 2.2 23.8 5.5 2.9 0.9

Falls 11.0 4.0 15.6 9.0 4.2 4.7

Fractures 11.2 5.6 11.7 6.5 4.2 3.6

Mental Impairment Disorders 5.0 2.0 5.1 3.0 0.4 0.2

AEs Leading to Discontinuation, % 9.0 6.0 10.6 7.0 8.9 8.7

AEs Leading to Death, n (%) 32 (3.4) 3 (0.7) 10 (1.2) 1 (0.3) 37 (3.9) 18 (3.2)

WC1



Slide 72

WC1 Please note in the original source slide, there is a footnote for b but no footnote symbol in the table that
references b
Wendy Chen, 6/20/2019
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• Overall Survival: 3nd  Analysis

• Median F/U=52 months

• Median OS: 73.9%  Apalutamide

• 59.9%  Placebo

• HR=0.784 ; P=0.0161 

• Met the pre-specified target value for statistical significance (p=0.046)

• 21.6% relative risk reduction of death from prostate cancer.

• Presented by: Eric Jay Small, MD

• https://www.urotoday.com/conference-highlights/asco-2020.html-

Apalutamide/SPARTAN: Update 2020 (ASCO 2020)

• 27% decrease in the risk for death

• Median follow-up: approximately 48 months

• Median OS duration was 67.0 months among the 933 patients who 
received enzalutamide and 56.3 months among the 468 patients given 
placebo.

• Enzalutamide-treated participants: longer time to first use of subsequent 
antineoplastic therapy than their placebo-treated counterparts, at a 
median of 66.7 versus 19.1 months.

• Presented by Cora Sternberg (Weill Cornell Medicine, New York)
• https://oncology.medicinematters.com/asco-2020/genitourinary-cancers/antiandrogen-therapy-

crpc-survival/18114372

Enzalutamide/PROSPER: Update 2020 (ASCO 2020)
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• 31% reduction in the risk for death

• Median follow-up of 29.1 month

• 3-year OS rates were 83% and 77% for the darolutamide and placebo

• Darolutamide associated with significant delays in the time to pain 
progression, first cytotoxic chemotherapy, and first symptomatic skeletal 
event.

• Presented by Karim Fizazi (Institut Gustave Roussy and University of Paris 
Sud, Villejuif, France)

• https://oncology.medicinematters.com/asco-2020/genitourinary-cancers/antiandrogen-therapy-crpc-
survival/18114372

Darolutamide/ARAMIS: Update 2020 (ASCO 2020)

• Discussant Tomasz Beer (OHSU Knight Cancer Institute, Portland, 
Oregon, USA) commented that these findings “make it clear that in 
castration-resistant prostate cancer, early intensification of hormonal 
therapy results in an overall survival advantage.”

• He added that “meaningful differences in efficacy between these 
three studies are not apparent,” and although the median OS 
estimates and hazard ratios look “a bit better” in the trials with longer 
follow-up, “none of these studies are fully mature for overall survival,” 
and the estimates “are likely to change with additional follow-up.”

• https://oncology.medicinematters.com/asco-2020/genitourinary-cancers/antiandrogen-
therapy-crpc-survival/18114372

Summary of the three trials: ASCO 2020
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Why the Devil’s Advocate is Wrong:
• Two year average metastases-free survival is clinically meaningful 

and overall survival all three agents now proven (ASCO 2020).

• Novel HT oral agents are generally well tolerated and do not 
deteriorate QOL

• These patients ARE in urology practices if you just be mindful in 
looking and empowering staff to look as well

• Generally good reimbursement from payers

• Patients can stay with their urology provider longer

• Patients can avoid systemic chemotherapy longer

• Robust effect on PSA

Thank you very much!

Judd.moul@duke.edu

Twitter: @JuddMoul
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Metastatic Castrate Resistant Prostate Cancer
Evan Y. Yu, MD

Disclosures

• Consulting Fees: AAA, Abbvie, Amgen, Astrazeneca, 
Bayer, Clovis, Dendreon, EMD Serono, Incyte, 
Janssen, Merck, Pharmacyclics, QED, Sanofi-
Genzyme, Seattle Genetics, Tolmar

• Contracted Research to Institution: Bayer, Blue Earth, 
Daiichi-Sankyo, Dendreon, Merck, Pharmacyclics, 
Seattle Genetics, Taiho
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Discussion Topics

• Sequencing agents

• Combination therapy

• DNA repair deficiency
– Therapeutics

– Genetic counseling and cascade testing

• Immune‐Oncology

• Theranostics

Phase IV CARD Trial Schema

De Wit R et al. N Engl J Med.  2019; 381:2506‐18.

At least 3 
prior cycles 
of docetaxel 
to be 
eligible
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CARD Trial: Baseline Demographics

De Wit R et al. N Engl J Med.  2019; 381:2506‐18.

CARD Trial: Radiographic PFS

De Wit R et al. N Engl J Med.  2019; 381:2506‐18.
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CARD Trial: Overall Survival

De Wit R et al. N Engl J Med.  2019; 381:2506‐18.

CARD Trial: Safety

De Wit R et al. N Engl J Med.  2019; 381:2506‐18.
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Alliance A031201 Trial Schema

Morris M et al. J Clin Oncol 37(15_suppl):5008‐5008, May 2019.

mCRPC:
-Radiographic mets
-No chemo for mets
-Minimal pain or better

Stratification:
-Prior chemo (non-met)
-Halabi nomogram II

Arm A:
Enzalutamide 160 mg PO daily

Arm B:
Enzalutamide 160 mg PO 
daily
Abiraterone 1000 mg PO daily 
Prednisone 5 mg PO bid

R
 A

 N
 D

 O
 M

 I Z
 E

1:1

Alliance A031201: Overall Survival

Morris M et al. J Clin Oncol 37(15_suppl):5008‐5008, May 2019.
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Alliance A031201: Adverse Events

Morris M et al. J Clin Oncol 37(15_suppl):5008‐5008, May 2019.

ERA 223 Trial Schema
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ERA 223: Survival Analyses

Symptomatic Skeletal Event‐free Survival Overall Survival

Smith M et al. Lancet Oncol 2019; 20:408‐19.

ERA 223: Fractures

Smith M et al. Lancet Oncol 2019; 20:408‐19.
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Case 

A 70 yo M is diagnosed with new metastatic prostate cancer.  Prostate biopsy 
reveals a Grade Group 5 tumor.  He has no family history of any cancers, but he 
has 2 living younger siblings and 3 healthy adult children with multiple 
grandchildren.  He is started on androgen deprivation therapy with abiraterone 
acetate.  He asks you about genetic predisposition.  Your answer?

1. Referral to a genetic counselor
2. Obtain germline testing from a salivary test/cheek swab
3. Send prostate biopsy specimen for next generation sequencing
4. Tell him there is no concern given his family history and age

DNA Repair Alterations in Metastatic 
Prostate Cancer

Robinson D et al.  Cell 2015; 161:1215-28.Pritchard CC et al.  N Engl J Med. 375:443-53. 

• 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
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BRCA2 Mutation Carriers have a Worse 
Prognosis

Noncarriers

Time (years)

BRCA2 mutation 
carriers

BRCA2
Mutation 
carriers

Noncarrier

Time (years)

M
et
as
ta
se
s‐
fr
ee

 s
u
rv
iv
al

O
ve
ra
ll 
su
rv
iv
al
 

(p
ro
p
o
rt
io
n
)

Castro et al. JCO 2013;31:1748‐1757 Castro et al (2014) Eur Urol

PROfound Open‐label Randomized Phase 3 Trial: 
Olaparib vs. Enzalutamide or Abiraterone

Patient Population: Men 
with mCRPC and a HRR 
mutation who failed 
prior abiraterone and/or 
enzalutamide; prior 
taxane allowed, but no 
prior DNA‐damaging 
chemo or PARPi

Central testing for HRR mutations using Foundation Med

ClinicalTrials.gov. NCT02987543; de Bono J, et al. Presented at ASCO 2017; abstract TPS5091.
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PROfound rPFS

rPFS by BICR in patients with alterations in BRCA1, BRCA2, or ATM (Cohort A) 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 211
0.0

0.1

0.7

0.6

0.5

0.4

0.3

0.2

1.0

0.9

0.8

Time from randomization (months)
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PF

S

162 126 116102101 82 77 56 53 42 37 26 24 18 11 11 3 2 0 0 0149 OlaparibNo. at risk
83 47 44 22 20 13 12 7 6 3 3 3 2 2 1 1 1 1 0 0 079 Physician's choice

Olaparib 
(N=162)

Physician's 
choice
(N=83)

Events  (%) 106 (65.4) 68 (81.9)

Median rPFS (months) 7.39 3.55

Hazard ratio (95% CI)
0.34 (0.25, 0.47)

P<0.0001

12‐mo 
rate
28.11%
9.40%

6‐mo rate
59.76%
22.63%

Hussain M et al.  ESMO 2019; LBA12 PR

PROfound Interim Overall Survival

Hussain M et al.  ESMO 2019; LBA12 PR

Cohort A
Olaparib 
(N=162)

Physician's choice
(N=83)

Median OS (months) 18.50 15.11
Hazard ratio (95% 
CI)

0.64 (0.43, 0.97)

P=0.0173†
Of the physician's choice 
arm patients who 
progressed, 80.6% in Cohort 
A and 84.6% in Cohort B 
crossed over to olaparib
*38% maturity in Cohort A; 41% 
maturity in Cohort A+B; final analysis 
planned after ~146 deaths in Cohort 
A (60% maturity)
†Alpha spend at interim was 0.01; 
statistical significance not reached

162 150 125 76 46 11No. at 
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0
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rate 
73.07%
56.94%

6‐mo rate  91.20%
84.15%

18‐mo rate
56.30%
42.13%

0 2 4 6 8 10 12 14 16 18 20 22 24

256 240 187 106 58 17 Olaparib1
131 115 79 46 25 6 Physician’s

choice
0

0 2 4 6 8 10 12 14 16 18 20
Time from randomization (months)

22 24

12‐mo 
rate
66.06%
52.97%

6‐mo rate 92.07%
82.92%

18‐mo rate
49.18%
35.61%

Cohort A+B Olaparib 
(N=256)

Physician's choice
(N=131)

Median OS (months) 17.51 14.26

Hazard ratio (95% CI)
0.67 (0.49, 0.93)

P=0.0063 (nominal)

Key secondary 
endpoint
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TRITON‐2: Phase 2 Study of Rucaparib in mCRPC With HRR 
Aberrations —ORR1

a Per modified RECIST/PCWG3 criteria. b One patient had FANCA alteration. c Two patients had a PALB2 alteration; 1 patient each had a BRIP1 or RAD51B alteration.
1. AbidaW et al. ESMO 2019. Abstract 846PD.

Characteristic

By HRR Gene With Alteration

BRCA1/2
(n = 57)

ATM
(n = 21)

CDK12
(n = 9)

CHEK2
(n = 5)

Other
(n = 13)

ORR, n (%)a 25 (43.9) 2 (9.5) 0 0 5 (38.5)

Complete response, n (%) 3 (5.3) 0 0 0 1 (7.7)b

Partial response, n (%) 22 (38.6) 2 (9.5) 0 0 4 (30.8)c

Stable disease, n (%) 26 (45.6) 10 (47.6) 5 (55.6) 3 (60.0) 6 (46.2)

Progressive disease, n (%) 5 (8.8) 8 (38.1) 3 (33.3) 2 (40.0) 1 (7.7)

Not evaluable, n (%) 1 (1.8) 1 (4.8) 1 (11.1) 0 1 (7.7)

Confirmed PSA response rate (all 
evaluable patients)

51/98 (52%) 2/57 (3.5%)
1/14 
(7.1)

1/7
(14.3)

5/14
(35.7%)

• 43.9% confirmed objective responses were reported in 57 patients with BRCA1/2mutation
• 52.0% confirmed PSA response in 98 PSA‐evaluable patients with BRCA1/2 mutation

New PARPi FDA Approvals for Prostate Cancer

In May 2020, based on data from the PROfound study, the FDA approved olaparib 
for the treatment of patients with pathogenic germline or somatic HRRa gene‐

mutated mCRPC, who have progressed following prior treatment with enzalutamide 
or abiraterone1,b

(aBRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, 
PALB2, RAD51B, RAD51C, RAD51D, RAD54L)

In May 2020, based on data from the TRITON2 study, the FDA granted accelerated 
approval to rucaparib for the treatment of patients with deleterious BRCA1/2
(germline and/or somatic)‐associated mCRPC, who have been treated with an 

androgen receptor‐directed therapy and a taxane‐based chemotherapy2

2. https://www.fda.gov/drugs/fda‐grants‐accelerated‐approval‐rucaparib‐brca‐mutated‐metastatic‐castration‐resistant‐
prostate. Accessed June 2, 2020. 

b Select patients for therapy based on two FDA‐approved companion diagnostic tests: BRACAnalysis CDx and FoundationOne
CDx.
1. https://www.fda.gov/drugs/drug‐approvals‐and‐databases/fda‐approves‐olaparib‐hrr‐gene‐mutated‐metastatic‐castration‐
resistant‐prostate‐cancer. Accessed June 2, 2020. 
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Slide Courtesy of Dr. Heather Cheng

~1:10 men 
carries an 
inherited DNA 
repair gene 
mut.

50% chance of 
inheriting same 

DNA repair mutation

Tailored screening 
and risk-reduction

Tailored screening 
and risk-reduction

risk of prostate 
cancer, more 
aggressive

risk of prostate 
cancer, more 
aggressive

PARP inhibitors 
and platinum 
chemo, etc.

For brothers/sons: 

 Screening for at-risk 
mutation carriers 
(SPORE P1)

 Neoadjuv PARPi or 
plat for BRCA1/2m 
carriers with high risk 
localized (SWOG) 

Cascading ImpactGENetic Testing for MEN 
with metastatic prostate cancer

www.gentlemenstudy.org

FDA Approval for Pembrolizumab is Tissue/Site Agnostic 
for MSI high and Hypermutated Solid Tumors

In May 2017, the US FDA granted accelerated approval to pembrolizumab for adult 
and pediatric patients with unresectable or metastatic, microsatellite instability‐high 
(MSI‐H) or mismatch repair deficient (dMMR) solid tumors that have progressed 
following patient treatment and who have no satisfactory alternative treatment 

options1

In June 2020, the FDA granted accelerated approval to pembrolizumab for the 
treatment of adult and pediatric patients with unresectable or metastatic tumor 
mutational burden‐high (TMB‐H) [>10 mutations/megabase] solid tumors, as 
determined by an FDA‐approved test, that have progressed following prior 
treatment and who have no satisfactory alternative treatment options.2

2. https://www.fda.gov/drugs/drug‐approvals‐and‐databases/fda‐approves‐pembrolizumab‐adults‐and‐children‐tmb‐h‐solid‐
tumors. Accessed August 20, 2020. 

https://www.fda.gov/drugs/resources‐information‐approved‐drugs/fda‐grants‐accelerated‐approval‐pembrolizumab‐first‐
tissuesite‐agnostic‐indication.  Accessed August 20, 2020.
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Mutational Complexity in Cancer

Lawrence MS et al. Nature 2013; 499:214‐8.
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Increasing evidence that the neoantigens associated with
recent mutation are the prime targets of immunotherapy

Mismatch Repair Alterations with MSI in 
Prostate Cancer

UW Rapid Autopsy

• 7/60 (11.7%) of advanced 
prostate cancers are 
hypermutated and all had 
mismatch repair gene 
mutations and MSI

• Hypermutation defined as 
>300 somatic protein altering 
mutations in metastatic 
tumors

• All mismatch repair alterations 
were in MSH2 or MSH6

SU2C mCRPC Biopsies

• 2.7% harbor MMR alterations 
in either MLH1 or MSH2, 
which are consistent with MSI

Pritchard CC et al.  Nat Commun.  2014; 5:4988. Robinson D et al.  Cell 2015; 161:1215‐28.
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Pembrolizumab (x4 Cycles) Added to 
Enzalutamide Progressors

Graff JN et al.  Oncotarget.  2016: 7:52810‐7.

Responder Cycle 1 PSA (ng/ml) every 3‐weeks and nadir Measurable 

Disease at 

Baseline

Best 

Radiologic 

Response

MSI

1 April 2015 70.65 → 11.11 → 1.18 → 0.11 → 0.08 Yes (lymph) PR present

2 October 2015 46.09 → 41.22 → 12.99 → 9.89 → 0.02 No n/a n/a

3 January 2016 2502.75 → 1.26 → 0.07 →0.01 → <0.01 Yes (liver) PR absent

4 March 2016 82.43 → 17.34→ 0.3 → 0.01 No n/a n/a

5 June 2016 250→ 88.69 → 5.1 → 0.43 → 0.18* Yes (liver) PR pending

• 5 of 27 (19%) patients had a confirmed PSA response
• Relapsing responders have responded to retreatment

Imbassador 250 Trial

Sweeney C.  AACR 2020 Plenary Session

• mCRPC
• ECOG PS 0‐1
• Failed one prior androgen 

pathway inhibitor (e.g. 
abiraterone)

• Failed one prior taxane‐
containing regimen or 
refused / ineligible for 
taxane

• Availability of tumor 
specimen for PD‐L1 
testing

(N=558)

Primary endpoints:
OS 

Secondary endpoints:
rPFS, Time to PSA 
progression, PSA response, 
Time to SSE, Time to 
cancer‐related pain 
progression, ORR (PCWG3 
and imRECIST), safety, PK, 
ATAs 

Atezolizumab 
1200 mg IV q3w  
+ Enzalutamide 
160mg po qd

Enzalutamide 
160mg po qd

R Closed for Futility at Interim Analysis
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Prostate Ductal Carcinoma Enriches for MMR 
and DDR

Schweizer MT et al.  Oncotarget.  2016; 7:82504‐10. Schweizer MT et al.  JCO Precision Oncology 2019; Epub April 2010.

• 4/10 (40%) with MMR
– MLH1 (1), MSH2 (2), MSH6 (1)

• Increased cases with 
UW, Johns Hopkins, 
and University of 
Calgary collaboration

• 25/51 (49%) had at 
least 1 DNA Damage 
Repair (DDR) gene 
alteration

Pembrolizumab for Unselected Prostate 
Cancer Populations

KEYNOTE‐199: Post‐docetaxel 
single agent Pembrolizumab

De Bono J et al.  J Clin Oncol 36, 2018 (suppl; abstr 5007).

KEYNOTE‐365 Cohort A: Post‐docetaxel Pembrolizumab + Olaparib

Yu EY et al.  J Clin Oncol 38, 2020 (suppl 6; abstr 100).
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177Lutetium‐PSMA‐617

Hofman MS et al.  Lancet Oncol. 2018; 19:825‐33.

• 68 Ga‐PSMA PET positive
• Received 1‐2 previous taxanes; if only 1, then must be deemed ineligible or unwilling to 

receive a second taxane
• 177Lu‐PSMA‐617 q6 wks X 6
• n=750

Randomized Phase 3 VISION Trial

Key Take Home Points
• For patients with a short-lived response to novel hormonal agents (NHA), 

chemotherapy with cabazitaxel is superior to use of another NHA

• Treatment intensification successes for mCSPC have not been seen 
recently in mCRPC

• DNA repair deficiency occurs in 23% of metastatic castration-resistant 
prostate cancer patients and 12% are germline in metastatic prostate 
cancer -> cascade testing implications

• Olaparib and Rucaparib have regulatory approval for select DNA repair 
gene alterations

• Pembrolizumab can be used for MSI high or hypermutated prostate cancer

• Theranostics e.g. 177Lutetium-617 are being tested in a phase 3 trial
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Thank you very much!

evanyu@uw.edu

Q&A
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The key word is used to verify your participation in the live webinar. 

Thank you!

Access the course evaluation, credit claim, and 
certificate at AUAnet.org/University by using the 

key word: 

NOVEL


