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Case Review
55 yo M without significant PMHx who had a PSA of 4.0
in November 2016 (Previously 2.0 in 2015)

Biopsy revealed Adenocarcinoma of the Prostate with
Gleason 4+5=9/10 in 60% of the initial core biopsy 
(total 2/6 cores involved)

CT negative for metastasis

Referred to Yale Urologic Oncology 



Case Review

Robotic Prostatectomy at YNHH on 1/25/17
T3aN0, Stage III (0/9 LN)
Gleason 4+5=9/10 High Grade Adenocarcinoma 
Non-Focal Extraprostatic Extension
Surgical Margins Negative
Seminal Vesicles Not Involved
Perineural Invasion
LVI Indeterminate



Case Review

• One week post-op developed high fevers, and intense 

myalgias

• CT (1/31/17) neg for DM or significant source

• Fevers persisted and repeat CT (2/13/17) 

again was negative.  LFTs increasing.

• Admitted to YNHH for FUO 

• Cultures all negative



Case Review

• ID rec Liver Bx which was c/w Extramedullary Hematopoiesis 
and no Fibrosis

• Repeat CT and Bone Scan (3/8/17) now revealed widespread 
bony metastasis

• PSA noted to be 327.00
• Medical Oncology consulted and started Bicalutamide 50 mg 

po qd and NSAIDs



Case Review

• Fevers, bony aches and myalgias resolved

within one week

• Patient received Leuprolide 22.5 mg on 
3/23/17

• Continued Bicalutamide

• Started Docetaxel on 4/10/17



Case Review

Treatment PSA
Bicalutamide (3/09/17) 327.00 
Leuprolide     (3/23/17) 140.52
Docetaxel (4/10/17) 23.40
Docetaxel (5/01/17) 1.917
Docetaxel (5/28/17) 0.377
Docetaxel       (6/12/17) 0.184
Plan to complete 6 cycles



Case Review

• Patient remains asymptomatic and working full time
• Repeat CT and Bone Scan c/w stable bony disease with 

sclerosis and probable treatment effect.  No evidence for 
visceral involvement



Does the Earlier Use of Chemotherapy or Next 
Generation AR Targeting Agents Improve 

Survival?



Chemohormonal therapy for CSPC
• CHAARTED Study

– High volume disease: ≥4 bony metastases, at least one 
outside of axial skeleton and/or visceral metastases

– 17 mo overall survival benefit only in high volume disease
(pre-specified analysis)

– No overall survival benefit in low volume disease

• STAMPEDE Study
– Did not stratify by low vs high volume disease

• Conclusions
– Standard of care for high volume disease: ADT + docetaxel
– Standard of care for low volume disease: 

ADT alone (CHAARTED) or 
ADT + docetaxel (STAMPEDE)



E3805 – CHAARTED Treatment

STRATIFICATION

Extent of Mets
-High vs Low
Age
≥70 vs < 70yo
ECOG PS
- 0-1 vs 2
CAB> 30 days
-Yes vs No
SRE Prevention
-Yes vs No
Prior Adjuvant ADT
≤12 vs > 12 months

R
A
N
D
O
M
I
Z
E

ARM A:
ADT  + Docetaxel 
75mg/m2 every 21 
days for maximum 
6 cycles 

ARM B:
ADT  (androgen 
deprivation 
therapy alone)

Evaluate 
every 3 
weeks while 
receiving 
docetaxel 
and at week 
24 then every 
12 weeks

Evaluate 
every 12 
weeks

Follow for time 
to progression 
and overall 
survival

Chemotherapy 
at 
investigator’s 
discretion at 
progression

• ADT allowed up to 120 days prior to randomization. 
• Intermittent ADT dosing was not allowed
• Standard dexamethasone premedication but no daily 

prednisone



Results:

• 790 men accrued 7/28/2006 to 11/21/2012 
– Planned interim analysis at 53% information, 

Oct 2013 met pre-specified criteria for 
significance and release of data

– Jan 16, 2014 median follow-up of 29 months
• 136 deaths ADT alone vs. 101 deaths ADT+D 

Presented by: Christopher J. Sweeney, MBBS



Primary endpoint: Overall survival
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HR=0.61 (0.47-0.80) p=0.0003
Median OS: 
ADT + D: 57.6 months
ADT alone: 44.0 months
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OS by extent of metastatic disease at start of ADT 
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In patients with high volume metastatic disease, there is a 17 month
improvement in median overall survival from 32.2 months to 49.2 months 
We projected 33 months in ADT alone arm with collaboration of SWOG9346 team

High volume Low volume

p=0.0006
HR=0.60 (0.45-0.81)
Median OS: 
ADT + D: 49.2 months
ADT alone: 32.2 months

p=0.1398
HR=0.63 (0.34-1.17)
Median OS: 
ADT + D: Not reached
ADT alone: Not reached



Secondary Endpoints
ADT +
Doc 

(N=397)

ADT 
alone 

(N=393)
P-value

Hazard 
Ratio 

(95%CI*)
PSA <0.2 ng/mL at 6 
months 27.5% 14.0% <0.0001

PSA <0.2 ng/mL at 12 
months 22.7% 11.7% <0.0001

Median time to CRPC 
- biochemical, 
symptoms, or 
radiographic (months)

20.7 14.7 <0.0001 0.56 (0.44, 
0.70)

Median time to clinical 
progression
- symptoms or 
radiographic (months)

32.7 19.8 <0.0001 0.49 (0.37, 
0.65)

*CI: confidence intervals



Clinical interpretation

• 6 cycles of docetaxel in addition to ADT represents an 
appropriate option for men with metastatic prostate cancer 
commencing ADT who are suitable for docetaxel therapy

• The benefit in patients with a high volume of metastases is 
clear and justifies the treatment burden
– longer follow-up is required for patients with low volume 

metastatic disease

Presented by: Christopher J. Sweeney, MBBS



Gravis et al: Androgen Deprivation +/-
Docetaxel(D): GETUG-AFU 15

Median survival (months)
ADT          54.2 (50.8-69.1) 
ADT + D   58.9 (42.2-NR)
Biochemical PFS, and 
clinical PFS were improved 
in the docetaxel arm. 



Regimen 
(+ SOC)

Metastatic 
Status

Pts, n OS Events HR (95% CI)

ZA M0 686 93 0.96 (0.62-1.48)

M1 1091 509 0.92 (0.76-1.11)

Overall 1777 602 0.93 (0.79-1.11)

DOC M0 689 93 1.01 (0.65-1.56)

M1 1087 477 0.73 (0.59-0.89)

Overall 1776 570 0.76 (0.63-0.91)

ZA + DOC M0 687 91 1.03 (0.66-1.61)

M1 1090 495 0.78 (0.65-0.95)

Overall 1777 586 0.81 (0.68-0.97)

STAMPEDE: Metastatic Analysis

• Adding docetaxel to SOC showed significant improvement in OS in pts with 
M1 metastatic status (P = .002) but not M0 pts in preplanned analysis

James ND, et al. ASCO 2015. Abstract 5001.
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Setting and hypothesis

Presented By Charles Ryan at 2017 ASCO Annual Meeting



Outcome measures

Presented By Charles Ryan at 2017 ASCO Annual Meeting



Abiraterone comparison: patients

Presented By Charles Ryan at 2017 ASCO Annual Meeting



Patient characteristics

Presented By Charles Ryan at 2017 ASCO Annual Meeting
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Overall study design of LATITUDE

Presented By Karim Fizazi at 2017 ASCO Annual Meeting



Treatment arms were well balanced

Presented By Karim Fizazi at 2017 ASCO Annual Meeting



Statistically significant 38% risk reduction of death

Presented By Karim Fizazi at 2017 ASCO Annual Meeting



Comparing Overall Survival Across Studies

Presented By Eric Small at 2017 ASCO Annual Meeting

Docetaxel vs. Abiraterone
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Docetaxel vs. Abiraterone
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Selection of Treatment

● Based on side effects

– Preexisting neuropathy

– CHF

– Liver function abnormalities

– Health care costs
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Characterization of CRPC population Based on 
a Systematic Review

• CRPC is an advanced form of prostate cancer associated with frequent metastases, 
poor survival rates, poor quality of life, few therapeutic options

37

Kirby M et al. Int J Clin Pract. 2011;65(11):1180-
1192.

Data from retrospective and prospective observational studies involving 
a total of 71,179 patients observed for up to 12 years

Prevalence • 10–20% of prostate cancer patients develop CRPC within 
approximately 5 years of follow-up

Metastases • ≥84% of patients have metastases present at the time of CRPC 
diagnosis

• In those without metastases at diagnosis, 33% of patients with CRPC 
develop metastases within 2 years of their diagnosis

Survival • The median survival from CRPC diagnosis is 14 months
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Time to First Bone Metastasis and Death in 
Men With Progressive CRPC

• In multivariate analyses, baseline PSA ≥13.1 ng/mL was associated with shorter overall survival 
(RR, 2.34; P<0.0001), time to first bone metastasis (RR, 1.98; P<0.0001), and bone metastasis-
free survival (RR, 1.98; P< 0.0001)

• At 2 years, 46% of subjects (N=331) had developed bone metastases, and 20% had died

38

Smith MR et al. Cancer. 2011;117(10):2077-2085.
RR= relative risk.





Table 1: Baseline Characteristics

Abiraterone Acetate Plus Prednisone (n=131)

Figure 1: IMAAGEN Study Design

*n = Data for 6 subjects were not available at the Tme of the data 
base lock, 31Dec2013

Table 2: PSA and PSADT at Screening

IMAAGEN Trial Update: Effect of Abiraterone Acetate and 
Low Dose Prednisone on PSA in Patients With Non--

-mCRPC

Age, years
Mean, range

Race, n (%)
White

Black or African American

Asian Other
Not Reported

Calculated Gleason Score, n (%)
n*

< 7

7

> 8

Mean, SD Median Range

71.2 (48.0--90.0)

108 (82.4)

19 (14.5)

2 (1.5)

1 (0.8)

1 (0.8)

125

17 (13.6)

59 (47.2)

49 (39.2)

7.5 (1.14)

7.0

4.0--10.0
Testosterone, ng/dL 116

n
Mean 10.31
SD 11.49
Range 1.55--117.38

Abiraterone Acetate Plus Prednisone

PSA, ng/ml 131

N
Median, range 11.9 (1.3--167.8)

PSADT for subjects with 52

PSA <10 ng/mL, months
N
Median, range 3.4 (1.1--9.4)



• The median Tme to PSA 
progression was 28.7 months (95% 
CI: 21.2, NE)

• Event--free rates  for PSA 
progression at 12, 18 and 24 
months were 79.7%, 68.4% and 
56.6%,

respectively
• As of this update:

• 45 (34.4%) subjects 
showed evidence of PSA 
progression

• In this update, 21 (16.0%) 
subjects had radiographic 
evidence of

disease progression as 
reported by investigators

• The median time to 
disease progression was 
not reached

Primary Endpoint Secondary Endpoints

Figure 3: Maximum PSA Reduction During Cycles 1--6

• 87% [95% CI: 81%--93%] of subjects achieved a 
• ≥ 50% PSA reduction
– 91% of subjects achieved a ≥ 30% PSA 

reduction
– 60% of subjects achieved a ≥ 90% PSA 

reduction

IMAAGEN Trial Update: Effect of Abiraterone Acetate and 
Low Dose Prednisone on PSA in Patients With Non-

-mCRPC



Figure 4: Radiographic Evidence of Disease ProgressionFigure 5: PSA Progression

IMAAGEN Trial Update: Effect of Abiraterone Acetate and 

Low Dose Prednisone on PSA in Patients With Non--

-mCRPC



STRIVE: Enzalutamide vs Bicalutamide in 
Non-Metastatic Prostate Cancer

Penson et al., JCO 
34:2098, 2016



ARN-509 (apalutamide)

Clegg N et al. Cancer Res 2012; 72: 1494-503.



PSA Responses to ARN-509
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Rathkopf D et al. ASCO Annual Meeting 2014.  Smith MR, et al. Eur Urol. 2016; epub ahead of print 



ODM-201(Daralutamide) (Bayer)

Moilanen A et al. Sci Rep 2015; 5: 12007.

enzalutamide 29%*

ARN-509 19%*

ODM-201 3%

Compound
AR-WT 
affinity
Ki (nM)

Antagonism
AR-WT  

IC50 (nM)

Antagonism
AR T878A
IC50 (nM)

Antagonism
AR F877L
IC50 (nM)

Proliferation
VCaP 

IC50 (nM)
Enzalutamide 78 155 296 agonist 400
ARN-509 53 168 1130 agonist 300

ODM-201 9 65 700 66 500

No CYP inhibition or induction 
with therapeutic doses



ODM-201: Phase 2 component

Fizazi K et al. Lancet Oncol 2014; 15: 975-85.

Naive pts Post-Doce Post-Abi

Progression-free survival (PFS)







PROSPER VS SPARTAN

PROSPER SPARTAN
Met. Free Survival 21.9 24.3

TT PSA Progression 33.3 Not Reported

Duration of 
Treatment

7.3 Nor Reported 

Survival HR 0.8; P=0.15 HR 0.7 P=0.07



Conclusions and Clincal Implications

• Positive studies of enzalutamide and apalutamide in non 
metastatic CRPC

• Does treatment at a lower burden of disease improve 
survival?

• Is metastases free survival surrogate for overall survival?
• How do the results of PROSPER and SPARTAN affect 

subsequent treatment layering?


