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Non Metastatic Castration-Resistant Prostate Cancer (nmCRPC)  
Background & History

Till early 2018 nmCRPC was an area of unmet need with no approved therapies. 
- 2011 FDA convened an Oncologic Drugs Advisory Committee (ODAC) meeting:    
Focus - Clinical trials end points & trial designs to support drug approval  

•- ODAC: Transition from nmCRPC to M1 is a clinically relevant event & 

metastasis-free survival (MFS) is a reasonable end point

•- Clinical benefit of a drug would require a substantial magnitude of 

improvement and a favorable benefit–risk evaluation.

- 2012 another ODAC examined the results Denosumab in nmCRPC: Estimated 
median improvement of only 4 months in bone-only metastasis-free survival. 
- ODAC: Benefit/Risk not favorable.

1. Smith MR et al. J Clin Oncol. 2013 



Control arm: Atrasentan vs Placebo
At 2 years, 46% of pts developed bone 

metastases, and 20% died
Nelson JB, et al. Cancer 2008, Smith MR, et al. Cancer. 2011

Time to Bone Metastases or 
Death by Baseline PSA Quartiles 

Smith M R et al. JCO 2013

Denosumab in nmCRPC
Time to first bone metastasis by PSA 

Doubling Time 
(A) ≤ 10, (B) ≤ 6, and (C) ≤ 4 months

nmCRPC: 
• Development of 

metastases is 
predictable & is 
associated with 
increasing baseline 
PSA & PSA doubling 
time < 10 months

• Median bone MFS is 
25-30  months



Why Focus on nmCRPC? 
“Window of Opportunity”

1. Lower tumor burden may portend for better & more durable 

response 

2. Advancing effective systemic therapy earlier has greater “ROI”:

Enzalutamide: mCRPC post docetaxel vs Pre-docetaxel vs mHSPC

3. M1 CRPC is Deadly disease:  Delaying time to all metastases is 

clinically relevant, with potential to delay cancer-related morbidity & 

prolong overall survival

Scher et al:NEJM 2012, Beer TM et al. NEJM 2014, Davis ID et al,NEJM 2019, Xie W et al. J Clin Oncol. 2017



Enzalutamide & Apalutamide:  
• Second-generation anti-androgens; target androgen receptors (AR) at 3 key 

points to inhibit its function: 
• Prevent the binding of androgens to the AR.  
• Inhibit the translocation of the AR into the nucleus. 
• Interfere with the binding of the AR to the DNA.

• Darolutamide: structurally distinct from apalutamide & enzalutamide, 
characterized by low blood–brain barrier penetration & may have improved 
tolerability (1,2)

Enzalutamide, Apalutamide, Darolutamide

Enzalutamide Apalutamide Darolutamide

1. Zurth C et al. J Clin Oncol 2018; Abstract 345. 2. Zurth C et al. GU Cancers Symposium 2019; Abstract 156



Characteristic 

Enzalutamide + 

ADT

(n = 933)

Placebo + ADT

(n = 468)

Median age (range), y
74 (50-95) 73 (53-92)

ECOG PS, no. (%)
0

1
747 (80%)

185 (20%)

382 (82%)

85 (18%)

Median serum PSA 
(range), ng/mL 

11.1 (0.8-1071.1) 10.2 (0.2-467.5)

Median PSA doubling 
time (range), mo 3.8 (0.4-37.4) 3.6 (0.5-71.8)

PSA doubling time 
category, no. (%)

< 6 mo
≥ 6 mo

715 (77%)

217 (23%)

361 (77%)

107 (23%)

Baseline use of bone 
targeting agent, no. 

(%)
No
Yes

828 (89%)

105 (11%)

420 (90%)

48 (10%)

Smith et al. NEJM 2018 Hussain  et al. NEJM 2018

PROSPER: EnzalutamideSPARTAN: Apalutamide

Demographic & Disease Characteristics at Baseline
ARAMIS: Darolutamide 

Fizazi et al. NEJM 2019



• 72% reduction of distant 
progression or death

• Median MFS: APA 40.5 months vs 
PBO 16.2 

• 24-month increase in MFS

Apalutamide: SPARTAN 1 Enzalutamide: PROSPER 2

• 71% reduction of distant 
progression or death 

• Median MFS: ENZA 36.6 months vs 
PBO 14.7 

• 22-month increase in MFS

Metastasis-Free Survival (MFS)

1. Smith MR, et al. NEJM 2018.                                2. Hussain M, et al. NEJM 2018 3. Fizazi K, et al. NEJM  2019 

HR (95% CI): 0.28 (0.23–
0.35)
p < 0.0001 ENZA, 36.6 

mo
(median)

PBO, 14.7 
mo
(median)

HR (95% CI): 0.29 (0.24–
0.35)
p < 0.0001

• 59% reduction of distant mets or 
death 

• Median MFS: DARO 40.4 months vs PBO 
18.4 (22 m)

• 22-month increase in MFS

Darolutamide: ARAMIS 3



Apalutamide vs Placebo

Smith et al. NEJM, 2018 

Prespecified Secondary and Exploratory Efficacy End Points
Enzalutamide vs Placebo: Time to PSA 

Progression & Time to  First Use of 
Subsequent Antineoplastic Therapy

Estimate of First Interim 
Analysis of Overall Survival

Hussain et al. NEJM 2018



Prespecified Secondary & Exploratory 
Efficacy End Points

Kaplan−Meier Estimates of Overall 
Survival & Time to PSA Progression

K Fizazi et al. NEJM 2019. 

ARAMIS: Darolutamide in nmCRPC 



Apalutamide vs Placebo

Smith et al. NEJM 2018 Hussain et al. NEJM 2018

Enzalutamide vs Placebo Darolutamide vs Placeboe 

Fizazi et al. NEJM 2019. 



Time to Confirmed Pain Progression & 
HRQOL Deterioration

Brief Pain inventory

EORTC QLQ-PR25 bowel 
symptoms

EORTC QLQ)-PR25 
urinary symptoms. 

Functional Assessment of 
Cancer Therapy-Prostate 
total score.

European QOL 5-Dimensions 5-
Levels health questionnaire visual 
analogue scale

Tombal et al, Lancet Oncol 2019

Patient-reported Changes in FACT-P 
Total Score

Scores are for study visit (A) and treatment difference in least 
square mean change from baseline (B). FACT-P=Functional 
Assessment of Cancer Therapy-Prostate.



Conclusion
• In men with nmCRPC & rapid PSA doubling time:

• Enzalutamide, Apalutamide & Darolutamide resulted in a clinically meaningful 
& statistically significant reduction in the relative risk of developing M1 CRPC

• Therapy was overall well tolerated

• The FDA approval for all 3 agents is not restricted by PSA doubling time  
• Therapy decision should take into account disease risks, comorbidities, life 

expectancy and potential for toxicities (Shared Decision): 

Balancing risks & benefits
• Future directions:  

• Role of better imaging   

• Novel multi-targeted combination therapy 
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