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Localized, Organ-confined

Metastatic
Hormone-sensitive

Metastatic
Castration-resistant

Death from other 
causes

Death from 
prostate cancer

Non-metastatic, rising PSA
Hormone-sensitive

Non-metastatic (rising PSA)
Castration-resistant

Adapted from Scher and Heller, Urology 2000

Prostate Cancer: Overview of 
Clinical States



Treatment Goals in Advanced 
Prostate Cancer

Biochemical (PSA-only) & metastatic disease: Asymptomatic
– Prolong life
– Prevent morbidity: skeletal-related events, pain

Metastatic disease: Symptomatic
– Palliate symptoms
– Enhance quality of life
– Prolong life



Advanced hormone-sensitive prostate cancer

• Initial treatment is castration
– Bilateral orchiectomy
– LHRH agonist (e.g., Goserelin or Leuprolide)
– LHRH antagonist (e.g., Degarelix)

• For men with metastatic disease, treatment 
intensification is standard-of-care
– ADT plus a 2nd or 3rd agent



SWOG S9346: Intermittent vs. Continuous ADT 

Intermittent therapy 
was “not non-inferior” 
to continuous ADT

Hussain M et al. N Engl J Med 2013;368:1314-25.
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Years since Randomization
No. at Risk
Continuous therapy   765
Intermittent therapy   770

325
291

64
52

Median  No. of Survival
Deaths (yr.)

Continuous therapy 445 5.8
Intermittent therapy    483 5.1

HR [IAD/CAD]= 1.09 
[95% CI 0.95, 1.23]



ADT: LHRH agonist vs antagonist

Leuprolide, Goserelin, Triptorelin Degarelix, Relugolix

Shore, NEJM 2020



Emerging paradigms in mHSPC

Up front intensification
ADT (LHRH)
PLUS
Abiraterone or
Apalutamide or
Darolutamide or
Enzalutamide 

Maximal treatment?

PLUS…
Docetaxel x 6 doses

No prior primary tx?

PLUS…
Consider radiation to 
prostate primary*?

Metastasis-directed 
therapy for oligomet?

Phase III trials:
• STAMPEDE - Doce (James N, 

Lancet 2016)
• CHAARTED (Sweeney CJ, NEJM 

2015)
• STAMPEDE - Abi (James N, NEJM 

2017)
• LATITUDE (Fizazi K, NEJM 2017)
• ENZAMET (Davis I, NEJM 2019)
• ARCHES (Armstrong A, JCO 2019) 
• TITAN (Chi KN, NEJM 2019)
• PEACE 1 (Fizazi K, Lancet 2022)
• ARASENS (Smith MR, NEJM 2022)

ARASENS (Smith MR et 
al. NEJM 2022)
PEACE-1 (Fizazi K et al, 
Lancet 2022)

Slide courtesy of T. Dorff



CHAARTED: Androgen Deprivation Therapy 
With or Without Chemotherapy

Efficacy end points
Primary:
– Overall survival (OS)
Secondary:
– Time to clinical progression
– Time to castration resistant 

prostate cancer 
– Proportion of patients with PSA 

complete response (CR) at six 
months

– Proportion of patients with PSA 
CR at 12 months

– Quality of life change from 
baseline to three months

Androgen deprivation 
therapy (ADT) + 

DOCETAXEL
(N=397)

ADT ALONE
(N=393)

Patients
Stratified according to:
– Age (≥ 70 vs. < 70)
– ECOG performance status (0-

1 vs. 2)
– Combined androgen blockade 

for > 30 days (yes vs. no)
– Duration of prior adjuvant 

hormonal therapy (> 12 
months vs. ≤ 12 months

– Concurrent bisphosphonate 
use (yes vs. no)

– Volume of disease (low vs. 
high)
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1:1

Sweeney C et al.  N Engl J Med 2015; 373:737-46.

www.clinicaltrials.gov: CHAARTED (NCT00309985)

790 PATIENTS RANDOMIZED
JULY 2006 – DECEMBER 2013

http://www.clinicaltrials.gov/


CHAARTED: Overall Survival (OS) Benefit

The median OS was 13.6 months 
longer with the addition of early 
docetaxel to ADT than with ADT alone

Sweeney C et al.  N Engl J Med 2015; 373:737-46.
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All Patients

HR for death with ADT+docetaxel,
0.61 (95% CI, 0.47–0.80) P<0.001

ADT+docetaxel
(median overall survival, 57.6 mo)

ADT alone  (median 
overall  survival, 

44.0 mo)

0 12 24 36 48 60 72 84

Months

397 333 189 89 46 5 2 0
393 318 168 71 27 3 1 1

No. at Risk
ADT + docetaxel

ADT alone



CHAARTED: Updated Analysis on OS Benefit 
by Disease Volume Status 

High Volume      Low Volume

www.clinicaltrials.gov: CHAARTED (NCT00309985)

Total Patient Population

De novo Metastatic Patients

Prior Local Therapy

Kyriakopoulos CE et al. J Clin Oncol 2018 36(11):1080-1087

http://www.clinicaltrials.gov/


STAMPEDE Trials in Advanced Prostate Cancer

Systemic Therapy in Advanced or Metastatic Prostate Cancer: Evaluation of Drug Efficacy
A multi-stage multi-arm randomized controlled trial

www.clinicaltrials.gov: STAMPEDE (NCT00268476)
PI: Nicholas D. James

http://www.clinicaltrials.gov/


Efficacy end points
Primary:
– OS
Secondary:
– Failure-free Survival 

(FFS)
– Toxicity 
– Quality of Life
– Skeletal related 

events
– Cost effectiveness

SOC: (ADT +/-RT)
Arm:A

SOC+ Docetaxel
Arm: C

Eligibility:
– Newly diagnosed metastatic, or 

node positive, or locally 
advanced prostate cancer

– ≥ 2 of stage T3/4
– PSA≥ 40 ng/ml
– Gleason 8-10
– WHO performance status 0-2

Stratification:
– Prior Hormone therapy (no more 

than 12 months)
– PSA ≥ 4 ng/ml and rising with 

doubling time < six months
– PSA ≥ 20 ng/ml
– Patients relapsing with node 

positive or metastatic disease

R
A
N
D
O
M
I
Z
E
D

2,962 PATIENTS RANDOMIZED
2(Arm: A):1(Arm: B):1(Arm: C):1(Arm: E)

STAMPEDE Trial with Docetaxel and Zolendronic Acid

SOC+ Zoledronate
Arm: B

SOC+ Zole + Doce
Arm: E

James ND et al.  Lancet 2016; 387:1163-77.

www.clinicaltrials.gov: STAMPEDE (NCT00268476)

http://www.clinicaltrials.gov/


STAMPEDE Trial with Docetaxel and Zolendronic Acid 
(Arms: A, B, C, and E)

– No effect on survival with zolendronic acid

James ND et al.  Lancet 2016; 387:1163-77.

Number at risk 
(events)

ADT
ADT + docetaxel

HR 0.76 (95% CI 0.62 to 0.92 )
P-value = 0.005 

ADT = 71.3 mos

ADT + Doc = 81 mos



STAMPEDE Trial with Docetaxel: 
OS in M1 and M0 Subsets 

James ND et al.  Lancet 2016; 387:1163-77.

Number of 
patients (events)

ADT
ADT + Doc

HR 0.76 (95% CI 0.62 to 0.92 )
P-value = 0.005 

ADT + Placebo = 45 mos

ADT + Doc = 60 mos

0 0.6 0.8 1.0 1.2 1.4

SOC vs SOC+Doc SOC-only SOC+Doc Hazardratio HR (95%CI)
Metastasisstatus 

M0 65/460 31/230 0·95(0·62–1·47)
M1 350/724 144/362 0·76(0·62–0·92)

Nodalstatus 
N0 139/522 45/260 0·58 (0·41–0·81)
N+ 241/594 111/298 0·85 (0·68–1·07)
NX 35/68 19/34 1·02 (0·57–1·83)

Favors SOC+Doc Favors SOC

M1 disease (61%, n=1817)



Efficacy end points
Primary:
– OS
Secondary:
– Failure-free Survival 

(FFS)
– Toxicity 
– Quality of Life
– Skeletal related 

events
– Cost effectiveness

ADT alone
(ADT ± RT)

(n=957)
(Arm: A)

Patients

Newly-diagnosed
Any of:
– Metastatic
– Node-positive
– ≥ 2 of stage T3/4 PSA ≥ 40ng/ml 

Gleason 8-10

Relapsing after previous RP or RT 
with ≥ 1 of:
– PSA ≥ 4ng/ml and rising with 

doubling time < 6m
– PSA ≥ 20ng/ml
– Node-positive
– Metastatic
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1,917 PATIENTS RANDOMIZED (1:1)
November 2011 - January 2014

STAMPEDE Trial: Abiraterone and Prednisolone

ADT
+ abiraterone acetate 

(1000 mg daily) 
+ prednisolone (5 mg daily) 

(combination therapy) 
(n=960)
(Arm: G)

James ND et al. N Engl J Med 2017; 377:338-351

www.clinicaltrials.gov: STAMPEDE (NCT00268476)

http://www.clinicaltrials.gov/


STAMPEDE: OS Benefit with Upfront Abiraterone

http://www.stampedetrial.org/87548/87552/ASCO_abiraterone_comparison_results

HR 0.63 (95% CI 0.52 to 0.76)
P-value 0.00000115 

Patients: N = 1917

This represents a 37% improvement in overall survival against 
standard of care (SOC)

James ND et al. N Engl J Med 2017; 377:338-351



STAMPEDE Trial with Abiraterone: 
OS in M1 and M0 Subsets 

James ND et al. N Engl J Med 2017; 377:338-351

HR 0.61 (95% CI 0.49 to 0.75)

Patients: N = 1002

HR 0.75 (95% CI 0.48 to 1.18)

Patients: N = 915



Efficacy end points
Co-Primary:
– OS

– rPFS

Secondary: time to

– Pain progression

– PSA progression

– Next symptomatic 
skeletal event 

– Chemotherapy

– Subsequent PC 
therapy

ADT 

+ placebos

(n = 602)

Patients

– Newly diagnosed adult men with 
high-risk mHSPC

Stratification factors

– Presence of visceral disease 
(yes/no)

– ECOG PS (0, 1 vs 2)
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1,199 PATIENTS RANDOMIZED (1:1)
Conducted at 235 sites in 34 countries in Europe, Asia-Pacific, Latin 

America, and Canada

Designed and fully enrolled prior to publication of 
CHAARTED/STAMPEDE results

LATITUDE: Abiraterone and Prednisone

ADT 

+ Abiraterone acetate 1000 
mg QD 

+ Prednisone 5 mg QD
(n = 597)

Fizazi, K et al. N Engl J Med 2017; 377:352-360.

www.clinicaltrials.gov: LATITUDE (NCT01715285)

High risk features (2/3) 
Visceral metastases
≥ 3 bony metastases 
Gleason ≥ 8

http://www.clinicaltrials.gov/


LATITUDE Trial: Survival Benefit

OS rate at three years:
ADT + AA + P:  66%
ADT + placebos: 49%

Median follow-up: 
30.4 months

ADT + AA + P = NR

ADT + Placebo= 34.7 months

Fizazi, K et al. N Engl J Med 2017; 377:352-360.



Davis, ASCO 2022



Updated OS results from ENZAMET (ASCO 22) 21

Davis, ASCO 2022



Efficacy end points

Primary:
– Overall survival (OS)

Secondary:
– Progression-free survival 

(PFS)
– PSA at 7 months (≤0.2 vs 

0.2<PSA; ≤-4 vs. >4 
ng/mL) 

– Adverse event profile

LHRH agonist + 
Bicalutamide

(50 mg PO daily)

(N=641)

Key Eligibility Criteria
• Newly diagnosed hormone sensitive 

prostate cancer
• Distant metastatic disease
• Performance status Zubrod 0-2 (3 

allowed only if secondary to bone 
pain)

On-Study Requirement
• Continuous ADT
Exclusion criteria
• Prior docetaxel or androgen axis 

inhibitors
• ≥ 6 months since completion of 

ADT
Stratification
•Performance status Zubrod 0-1 vs. 2-3  
•Extensive vs. minimal disease  
•Early vs. late induction

R
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Randomized 1:1 
N=1279
Mar 2013 – Jul 2017

LHRH agonist + 
TAK 700

(Orteronel 300 mg PO 
twice daily)

(N=638)

PSA, prostate-specific antigen.
www.ClinicalTrials.gov (NCT01809691)

Agarwal, JCO 2022

SWOG S1216: A phase III randomized trial comparing androgen deprivation therapy 
(ADT) plus TAK-700 with ADT plus bicalutamide in patients (pts) with newly diagnosed 
metastatic hormone-sensitive prostate cancer (mHSPC)



SWOG S1216: ADT plus TAK-700 vs ADT plus bicalutamide in metastatic hormone-
sensitive prostate cancer (mHSPC)

OSPFS

Agarwal, JCO 2022



Control arm in S1216 outperformed historical OS 
benchmarks likely due to highly active next-line therapy



PEACE-1 Randomized Phase 3 Trial 

Efficacy end points
Co-Primary:
– OS

– rPFS

– HR=0.75

Patients

– Newly diagnosed 
(castration-naïve) 
metastatic prostate 
cancer

– 1156 pts planned
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1:1

Standard of Care (SOC) = Androgen deprivation therapy (ADT) +/- docetaxel 
(Stratification)

SOC

SOC + 
Local Radiotherapy

SOC +
Abiraterone 1000 mg 

+ Prednisone 5 mg BID

SOC + 
Local Radiotherapy

+ Abiraterone 1000 mg 
+ Prednisone 5 mg BID

Fizazi, Lancet 2022



PEACE 1 Phase III Trial

Docetaxel use

Randomization
(2X2 Factorial: RT, Abi, RT+ Abi, SOC)

No Abi vs. Abi

Fizazi, Lancet 2022



PEACE 1 Phase III Trial

“Combining androgen deprivation therapy, docetaxel, and abiraterone 
in de novo metastatic castration-sensitive prostate cancer improved 
overall survival and radiographic progression-free survival with a 
modest increase in toxicity, mostly hypertension.”

Fizazi, Lancet 2022

Radiographic PFS

Overall Survival

Low vs high volume disease





ARASENS Phase III: ADT + Docetaxel +/- Darolutamide

Smith, NEJM 2021



Smith, NEJM 2021



Control of Primary Prostate Linked to Longer Survival in Men 
with Metastatic Prostate Cancer 

SEER - Culp et al Eur. Urol, 2014 Jun;65 (6):1058

Munich Cancer Registry - Engel et al Eur Urol, 2014 Sep;66(3):602

National Cancer Database - Rusthoven et al JCO, 2016 Aug 34; 2835-42 



STAMPEDE: Radiation to the prostate primary 

However, OS benefit was seen
in the low-volume subset

Parker, Lancet 2018

“Radiotherapy to the prostate did not improve 
overall survival for unselected patients with 
newly diagnosed metastatic prostate cancer.”



OS

SST Only

Registration:
– ≥ M1a

Stratify by:
– ITT Surgery of Radiation
– +/- Chemo
– Oligo vs. Polymetastatic (≤4 sites) 
– PSA Nadir at 6 mos (≤4 v >4)
– +/- Metastatic Site Directed Therapy

SWOG 1802 – Randomized Phase III Trial of Standard Systemic Therapy (SST) vs. SST 
Plus Definitive Treatment of the Primary Tumor in mHSPC

SST and Definitive 
Treatment (Surgery or 

Radiation)

PI: Brian Chapin, MD

Enrollment and 
Randomization

(1:1)SST

Step 1 Step 2

Progression 
(CRPC)

Cont.
SST

Physician
Discretion

Cont.
SST

0 mos 6 mos 9 mos X mos Death



• Intensified ADT is standard of care for mHSPC
• Low volume M1 disease: ADT plus abiraterone, enzalutamide, or apalutamide
• High volume M1 disease: ADT plus docetaxel, abiraterone, enzalutamide, apalutamide, 

docetaxel + abi, or docetaxel + darolutamide

• No data for adding abiraterone or docetaxel many months later for a 
patient already on ADT or adding abiraterone after previously completing 
six cycles of docetaxel 

• Role of Radium 223 or ADCs (Lu-177 PSMA) in HSPC remains to be 
defined

• No recommendation on sequencing until biomarkers or prospective data 
are available

• Accrual to clinical trials remains a high priority

Conclusions 


