
So now I have metastatic prostate cancer:
How can I optimize my outcome; 
What are my options?

Scott T. Tagawa, MD, MS, FACP
Professor of Medicine & Urology
Medical Director, Genitourinary Oncology Research Program
weillcornellgucancer.org
@DrScottTagawa



DisclosuresDisclosuresDisclosuresDisclosures

• Research support (to Weill Cornell):
• Sanofi, Medivation, Astellas, Janssen, Amgen, Progenics, Dendreon, Lilly, 

Genentech, Newlink, BMS, Inovio, AstraZeneca, Immunomedics, Aveo, Rexahn, 
Atlab, Boehringer Ingelheim, Millennium, Bayer, Merck, Abbvie, Karyopharm, 
Endocyte, Clovis, Seattle Genetics, AAA/Novartis

• Paid Consultant (since 2007):
• Sanofi, Medivation/Astellas, Dendreon, Janssen, Genentech, Bayer, Endocyte, 

Eisai, Immunomedics, Karyopharm, Abbvie, Tolmar, Seattle Genetics, Amgen, 
Clovis, QED, Pfizer, AAA/Novartis, Clarity, Genomic Health, POINT Biopharma, 
Blue Earth Diagnostics, AIkido Pharma, Telix Pharma

• Unpaid Consultant:
• Atlab Pharma, Phosplatin Therapeutics, Amgen, Ambrx



Outline

• Introduction / Overview

• Quick run through some clinical trial data

• Summary of clinical trial data:  What does it mean?
• What is the best systemic therapy?

• What about my prostate tumor (if not previously treated)?

• Am I getting unnecessary therapy?

• Can we do better?
• Tumor and germline (inherited profiling)

• Advanced imaging

• Highlight of some clinical trials
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Clinically
Localized
Disease

Rising
PSA

Clinical
Metastases

Non-Castrate

Castrate
Rising
PSA

Castrate
Metastatic
Disease

Death from other causes Death from
Prostate Cancer

“Clinical states”

Metastases = spread of tumors

Most commonly lymph node and bone



Now what?

“Advanced prostate cancer”



Terminology

• Advanced:  often synonymous with metastatic (meaning 

spread), but at least implies more than just prostate

• Non-castrate:  prior to treatment with intact blood 

testosterone level; aka “hormone sensitive”, “hormone-

naïve”, “castration-sensitive”

• Castration-resistant:  following some treatment to lower 

blood testosterone levels, with some evidence of prostate 

cancer growth (PSA or scans)
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A word on medical clinical trial terminology and implications



Chemotherapy



n = 1006

Stratification:

Pain level
PPI ≥ 2  or AS ≥ 10

vs.
PPI < 2  or AS < 10

KPS:  ≤70  vs.  ≥ 80

Docetaxel 75 mg/m2 Q3 wks
+ Prednisone 5mg bid 

Mitoxantrone 12 mg/m2 Q3 wks
+ Prednisone 5mg bid 

R
A
N
D
O
M
I
Z
E

Docetaxel 30 mg/m2 wkly 5/6 wks
+ Prednisone 5mg bid

TAX 3272

SWOG 99161

Docetaxel 6070 mg/m2 Q3 wks
+ Estramustine 280 mg TID D1-D5

Mitoxantrone 1214 mg/m2 Q3 wks
+ Prednisone 5mg bid 

R
A
N
D
O
M
I
Z
E

n = 770

Progressive AIPC

PS 0-3

Previous chemo OK
(non-taxane / mito / estr)

1Petrylak et al. NEJM 2004; 531: 1513
2Tanock et al. NEJM 2004; 531: 1502

Docetaxel-based chemotherapy
improves overall survival

for patients with metastatic CRPC

Also improves patient-reported outcomes



Proposed model of taxane mechanism of action in prostate cancer.

Thadani-Mulero M et al. Cancer Res 2012;72:4611-4615



Docetaxel for advanced non-
castrate disease

ADT + docetaxel superior to ADT alone for OS and PFS

Sweeney NEJM 2015
James Lancet 2016

E3805 “CHAARTED” STAMPEDE



CHAARTED:  Overall QOL on FACT-P

Presented by: Linda Patrick-Miller, Ph.D.

p=0.02

n = 706

p=0.02

n = 706

P<0.01

N=544

P<0.01

N=544

ADT plus docetaxel

ADT 
alone

FACT-Taxane Pain Emotional Well-Being



Hormonal Therapy:

What’s old* is new again

*Huggins & Hodges 1938 (animals)  1941 (men)  Nobel Prize 1966



ADTADTADTADT = = = = ““““androgen deprivation therapyandrogen deprivation therapyandrogen deprivation therapyandrogen deprivation therapy””””

• Bilateral orchiectomy = LHRH analog = estrogen (efficacy)

• LHRH analog most commonly used in US
• LHRH agonist (leuprolide, goserelin, triporelin, histrelin, etc)

• Block testosterone from testicles

• Traditionally avoid flare with antiandrogen

• LHRH antagonist (degerelix, relugolix)

• Immediate reduction in testosterone production in testes

• Anti-androgens (traditional nonsteroidal = bicalutamide, flutamide, nilutamide)

• Block testosterone action in cells (but can stimulate)

• “Combined androgen blockade” = CAB = combo of LHRH + antiandrogen

TERMINOLOGY



cholesterol

pregnenolone

17α-hydroxy-

pregnenolone

DHEA

androstenedione

Testosterone
DHT

CYP17

CYP17

Mineralocorticoids

Cortisol

Abiraterone
Acetate

(CB7630)

 Oral irreversible inhibitor of 

CYP17 (P450c17)

- 17αααα –hydroxylase

- C17,20-lyase

R
O

MW = 
391.55

N

3β-Acetoxy-17-(3-pyridyl)androsta-5,16-

diene

RO 
= 

AcO

Occurs in:
• Testes
• Adrenal Gland
• Prostate
• Prostate cancer metastases



Abiraterone Acetate + prednisone vs Placebo + prednisone
in men with progressive metastatic CPRC

de Bono et al, NEJM 2011
Ryan et al, Lancet Oncol 2015

Abiraterone + prednisone yields superior OS than prednisone + placebo in 
post-docetaxel mCRPC and chemo-naïve minimally symptomatic mCRPC



LATITUDE STAMPEDE

Abiraterone/Predisone for advanced
non-castrate disease

ADT + Abi/Pred superior to ADT alone for OS and PFS

Fizazi NEJM 2017
James NEJM 2017



Androgen Receptor Signaling Inhibitor

T

AR

T

Cell 
nucleus

AR

Cell 
cytoplasm

Inhibits 
binding of 
androgens to 
AR
Inhibits 
AR nuclear 
translocation

Inhibits 
AR-mediated
DNA binding

ARSI:

AR=androgen receptor; T=testosterone

e.g.
Enzalutamide

Apalutamide

Darolutamide



Scher et al, NEJM 2012
Beer et al, NEJM 2014

Enzalutamide vs Placebo in men with 
progressive metastatic CPRC

Enzalutamide yields superior OS than placebo in post-docetaxel mCRPC and 
chemo-naïve minimally symptomatic mCRPC



AR signaling inhibitors for non-metastatic (M0) 

castration-resistant prostate cancer

Hussain M, et al. N Engl J Med. 2018;378:2465-2474
Smith M, et al. N Engl J Med. 2018;378:1408-1418
Fizazi K, et al. N Engl J Med. 2019;380:1235-1246

• nmCRPC = rising PSA despite LHRH analog or orchiectomy AND 
no metastases on CT/MRI and bone scan

• Trials compared ARSI to placebo in those with short PSA doubling time

• All showed significant improvement in metastasis-free survival
• And more recently (2020) overall survival

SPARTAN
(apalutamide)

PROSPER
(enzalutamide)

ARAMIS
(darolutamide)



22

Fizazi K, et al. J Clin Oncol. 2019;(suppl 7S; abstr 140).

ARAMIS (similar for apalutamide and enzalutamide vs placebo for nmCRPC)



AR signaling inhibitors for metastatic 

non-castrate prostate cancer

Armstrong et al. J Clin Oncol 2019
Sweeney et al, NEJM 2019
Chi et al, NEJM 2019



Initial treatment intensification for metastatic prostate cancer

KEY POINT

With some exceptions, most men 

should be getting at least 2 potent 
drugs for the initial treatment of 

metastatic prostate cancer

(ADT + either chemo or potent modern 
hormonal therapy)



James et al, ESMO 2020

• Major survival difference

• Regardless of cancer risk 

grouping

“old- school”
single- drug

Modern
dual- approach

Not a fluke



Many men are getting the wrong treatment!

Shore et al ASCO 2020

Tagawa et al ESMO 2020

VA claims analysis 2014 – 2018, n=1553Ipsos Healthcare US Oncology monitor

June 2018 – June 2019, n=1360

81.8%
getting inferior 

therapy

87%

getting inferior 

therapy

KEY POINT



Bone Targeted Therapy



Time to First Skeletal Event
in mCRPC by Treatment
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Zoledronic Acid 4 mg NR
Placebo 321

P = .011 

Saad et al; J Natl Cancer Inst 2002; 94: 1458



Denosumab Trials in PC

• HALT (Smith et al, NEJM 2009; 361: 745)

– D’mab 60 mg vs placebo q6 mo without mets on hormones

– Increased BMD, decreased fractures

• AMG 20050103 (Fizazi et al, Lancet 2011; 377:  813 )

– Denosumab/placebo vs zoledronic acid/placebo in men 
with CRPC with bone mets

– Decreased SRE’s in denosumab arm

• AMG 20050147 (Smith et al, Lancet 2011; Epub Nov 16)

– Denosumab vs placebo in men with high-risk CRPC without 

radiographic evidence of bone mets

– Increased bone met free survival by 4.2 mo (no change in OS)



STAMPEDE 
ADT +/- ZA (+/- doce)

HR (95%CI) 0.93 (0.82, 1.05)

SRE-free survival

HR 0.89 [95% CI 0.73 – 1.07, p=0.221]

CALGB 90202
ADT with early vs standard ZA

No benefit from potent anti-resorptive bone therapy for
Non-castrate bone metastases with ADT

Smith et al, JCO 2014
James et al, Lancet 2016
Saylor et al, JCO 2020

ASCO:  “The Expert Panel is in agreement that the 

use of early zoledronic acid [with castration-sensitive 

bone metastases] is not supported by the evidence”

KEY 
POINT



What about my prostate?



STAMPEDE

Parker et al, Lancet 2018



Transition:

Can current diagnostic and therapeutic 
tools translate into major improvements in 
the initial management of advanced 
prostate cancer?



How much cancer do I 
actually have?

(or where is my PSA coming from?)



Current imaging tools:
• Xray

• Ultrasound

• CT scans

• MRI

• Bone scan
• 99mTc-MDP bone scintigraphy

• Other available/approved nuclear medicine techniques

• 18F-FDG-PET

• 18F-NaF bone PET

• 11C-choline PET

• 18F-fluciclovine (FACBC, Auxumin®) PET

• 111In-capromab penditide (Prostascint®)

• 68Ga-PSMA11 (California)

• 18F-DCFPyL PET (presumed next week)

PET combined with either CT or MRI



Problems with traditional imaging

• Not sensitive enough

• Not specific

• May not change treatment options



Targeted Diagnostics & TherapeuticsTargeted Diagnostics & TherapeuticsTargeted Diagnostics & TherapeuticsTargeted Diagnostics & Therapeutics
• PSMA = a very specific lock present on tumor

• We have engineered specific “keys” that only target PSMA “locks”
and we can attach cancer killers or other molecules to keys that enter via locks



PCWG3 JCO 2016

Imaging deficiencies for men with prostate cancer

Scott T. Tagawa, MD, MS, FACP

High risk 
(truly localized or not?)

Low risk 
(guide biopsy)

Local disease?
(local salvage)

“oligometastatic”

nmCRPC

Volume

Biology

“oligometastatic” Response

Biology

Volume

Target

Prediction



Examples:  PSMA PET vs “standard” imaging



Radiation to “oligometastatic” sites



Molecular Classification of 
Prostate Cancer

* Discoveries led by NYP-Weill Cornell Medical College 



n= 692 men with 

mCRPC, unselected for 
age, race, or family 

history

84 deleterious germline 

DNA repair alterations in 

11.8 % of all men 
evaluated 

KEY 
POINT

Germline = Inherited from mom & dad

Why test / get tested?

1)Might impact prostate cancer prognosis or treatment 

choices

2)Might impact other cancer screening / prevention
3)Cascade testing (1st degree relatives)

How:  Genetic counselor or physician

And/Or panel testing (usually commercial)



If you missed any of the earlier webinar sessions or would like to re-watch the recordings, Part 1 “Living 
with Prostate Cancer”, Part 2 “Newly-Diagnosed: What Are My Treatment Options”, and Part 3 
“Advanced Prostate Cancer Treatment Updates” available on demand.
Learn more and sign up for the entire webinar program series at prostatesummit.org.

PLU
G



How do we make 

improvements in medicine?

OR

How can I utilize these newer discoveries 

for my or my loved on?



Percent of patients participating in clinical trials

9.8%

11.0%
11.6%

2.5%

Wassenaar et al, ASCO 2008



Patient satisfaction with care

Wassenaar et al, ASCO 2008

Cancer Type Treated with 
standard care

Treated on 
clinical trial

Statistical 
significance

Prostate Cancer 60.1% 69.4% P=0.03

Colorectal Cancer 45.5% 58.9% P=0.009

Lung Cancer 37.7% 63.6% P=0.001



Why don’t more patients 

participate in clinical 

trials?



Primary reason for not participating in 

clinical trial

Wassenaar et al, ASCO 2008



How can I (we) help?

Two very important elements 
to make progress:

a

Awareness /Advocacy 
and

Funding



Selected current trials to “definitively” answer questions 
about management of advanced prostate cancer

• Should we treat the prostate (mostly surgically) in setting of 
modern systemic therapy (S1802)

• Should we add abiraterone and/or radiation to 
ADT/docetaxel (PEACE-1)

• Should we add darolutamide to ADT/docetaxel (ARASENS)

• Should we add pembrolizumab immunotherapy to 
ADT/enzalutamide (KEYNOTE-991)

• Should we add 177Lu-PSMA-617 to ADT/ARPI (AFT53 / 
PSMAddition)



Management of “non-castrate” (aka “hormone-sensitive” or 

“castration-sensitive”) advanced prostate cancer: 
Am I getting the right treatment?

• Most should get 2 potent drugs at beginning
• Most should NOT be getting potent bone therapy

• But assess fracture risk and treat/prevent as appropriate

• Consider treatment of the prostate
• If not previously treated in setting of limited metastases

• Most should have germline (inherited) testing
• Regular scans in addition to PSA testing
• Is there a trial available?

TAKE HOME MESSAGES



Prostate Cancer 2021:

We have seen translational 
therapy lead to real, clinically 
relevant improvements for 

patients
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Biochem
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(rising PSA)
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initial
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(symptomatic)
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(castrate rising PSA)

Clinical
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Non- Castrate

metCRPC
Post-

docetaxel

EA8171 (pre-op MRI)
PSMA-directed SBRT

PC-PORT
PROTEUS (apa)

Naked J591
ADT +/- D-mab

89Zr-J591mini pre-op
MRGfUS

NRG GU002 (BMH)
RTOG 0924 (BMH)
NRG GU005 (BMH)

WFPBD
NRG GU009 (WCM, BMH)

NRG GU007 (NYPQ)
ASCLEPIuS

WCMC AS Registry
PSMA imaging

MRI peri-organ fat

AFT19: ARN/Abi/LHRH
MAGIC8

SHORTER
AbiCure

STARTAR: SRT + ARN/doce
NRG GU-003

ADT +/- D-mab
PSMA imaging

MAGIC8
PRAGMA
IRONMAN

ADT/enza +/- pembro
S1802

TRIUMPH
SWOG 1216

A031905AFT53
STAMPEDE-M

WFPBD
CTC/tissue analysis

J591/keto randomized

IRONMAN
Olaparib v Abi v combo

Cabo
Apa/Abi/Doce

Rucaparib pre-chemo
Sip-T +/- indoximod

A031201
Enza + BI836845

Sip-T Immune Monitor
ZEN003694 + Enza

AbiCabazi
Naked J591 for CTCs

CASPAR (WCM, BMH, NYPQ)
WFPBD
SU2C

Tc-MIP1404
PCF/Movember CTC

cfDNA, PM

Cabo
DORA

IMMU132
ARV-110

Fractinium (225Ac-J591)
225Ac-J591 + 177Lu-PSMA-I&T

177Lu-PSMA-I&T Ph 3 (SPLASH)
PSMA-TR retreatment (225Ac-J591)

AMG-160
Apa/Abi/Doce

Naked J591 for CTCs
Rad223 PRO

KEYNOTE-199
ZEN003694 + Enza

AbiCabazi
177Lu-PSMA-617 fractionated

225Ac-J591 Ph 1
Rucarparib pre-chemo
225Ac-J591 + Pembro
Enza +/- ZEN003694

CCS1477 alone +/- abi/enza
CTC 9740

SU2C
Tc-MIP1404

PCF/Movember CTC

Fractinium (225Ac-J591)
225Ac-J591 + 177Lu-PSMA-I&T

PSMA-TR retreatment (225Ac-J591)
PT112

ARV-110
AMG-160

177Lu-PSMA-617 VISION
Naked J591 for CTCs

KEYNOTE-199
177Lu-J591/PSMA617

177Lu-PSMA-617 fractionated
225Ac-J591 Ph 1

Pembro-Olaparib vs NHA
ARX-517

Cu-SAR-bisPSMA
CCS1477 alone +/- abi/enza

WCM Prostate Trials

Accruing
Follow up / analysis
In start up / planned
Correlative

EDRN
EDRN MRI

NEPC

A031702
BXCL701 + pembro

Rovalpituzumab Tesirine
GSK2816126

AMG-757
cfDNA, PM

Molecular
Allocation

(see also NEPC)

Olaparib v Abi v combo
Cabo

TRIUMPH
NCI MATCH

Rucarparib pre-chemo
Rova-T

BAY1895344
My Pathway

cfDNA

17May2021
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LIVING YOUR LIFE
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