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Objectives

* To discuss what is considered prostate cancer “cure”

« To review treatment options after surgery and radiation
therapy for localized prostate cancer

» To discuss how current management in 2024 is different
than years (decades) gone past



Introduction

« How do we define cure after treatment for prostate cancer?

« PSA level? At what time point?

Absence of PSA rise? Absence of disease you can see?

Dying from something other than prostate cancer?

Repeated prostate biopsies (after RT)

Is there (ever) a time where the risk of recurrence is 07?



Introduction

* Disclaimer:

* We are talking about localized prostate cancer (i.e. no evidence
of metastatic disease)



Definition of Cure:
After Surgery



Definition of Cure —radical prostatectomy

« PSA drops quickly after surgery (half life 3 days)

 After surgery, definitions have changed over time
* Related to improved performance and “ultrasensitive” PSA testing

* Older thresholds — PSA> 0.4

* Rising PSA (3 consecutive occasions) and/or > 0.2 (or 0.1)

» Early “salvage” radiation therapy



Risk factors for recurrence before/after RP

* Clinical

- T-stage

* Biochemical
« PSA, PSA velocity, F-T PSAradio, PSA density

- Pathologic

« Gleason score, LN involvement, SVI, EPE, R1 (and degree of positive
margin), pre-biopsy info (# cores positive, % pattern 4)

« Genomic (Decipher)



Risk factors for recurrence before/after RP

- Positive margin does not guarantee recurrence

- Negative margin does not guarantee cure

 Likelihood of PSA rise can be predicted prior to RP...
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Risk factors for recurrence after RP

* Follow-up can be tailored to risk
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Definition of Cure —radical prostatectomy

* While rare, recurrences can occur >10 years after prostatectomy
with an undetectable PSA!

« PT3bNORO Gleason 4+3 prostate cancer, initial PSA 6.8

* Surgery was 2006
«  PSA undetectable until July 2021 — 0.03; July 2022 — 0.09; December 2022 — 0.11; August 2023 — 0.19

« Salvage RT to prostate bed



Salvage therapy after surgery
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Salvage therapy after surgery

* Repeat CT scan and bone scan — negative, treat “prostate bed”




Salvage therapy after surgery

* Long-term outcomes
correlated to PSA at
treatment

About 50% of patients
cured 10 years post
salvage radiotherapy if
PSA < 0.5 at salvage

Cure Rates with Salvage Radiation
01 basedon PSA level

Proportion Free of Progression

D 12 24 3 48 B0 72 8B4 BIG 1(58 1é0
Time From Salvage Radiotherapy End (months)

(A) Kaplan-Meier estimate of the overall progression-free probability after
salvage radiotherapy. (B} Progression-free probability after salage radiotherapy
stratified by preradiotherapy prostate-specific antigen 0.50 or less (blue), 0.571 to 1.00
tyellowd), 1.01 to 1.60 (grayl, and more than 1.50 ng/mL (red).

Stephenson JCO 2007; 2035-2041



Many things have changed since then...

- Radiation dose escalation

* Reducing the number of treatments

« Designing radiation treatment plans (use of IMRT / VMAT)

+ Selective use of treating lymph nodes nearby the prostate bed
« Selective incorporation of hormone therapy

« PSMA PET scans



Definition of Cure:
After Radiation



Definition of Cure —radiation therapy

 After radiation, PSA often drops slowly

* Related to how radiation works by causing DNA damage to cells

 Definitions have changed over time

* Related to improved performance and “ultrasensitive” PSA testing

* “Phoenix” definition
* Nadir PSA +2
 What is the nadir PSA? Lowest PSA level after radiation +/- ADT



Definition of Cure —radiation therapy

There is still residual prostate tissue, so PSA may not reach 0

* You can be cured of your prostate cancer with a detectable PSA

« Just because the PSA reaches 0 after treatment does not mean
you're out of the woods yet...

» Just because the PSA rises does not guarantee a cancer
recurrence



PSA bounce

 First described 1997 with LDR brachytherapy
« Can trigger Pheonix (nadir+2) definition, sometimes even higher

- Related to treatment modality
 Higher with brachytherapy, SBRT (up to 1/3) versus 20-40 fractions of EBRT

« Usually occurs around 6-24 months after treatment

« Associated with better long-term prognosis (unknown why)
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PSA Trend

PSA Bounce
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Definition of Cure —radiation therapy

« Can we adopt a similar metric
to surgeons with
brachytherapy?

* Because of dose escalation,
LDR brachytherapy more
‘ablative’

- Evaluated 4-year PSA value
after LDR brachytherapy and
long-term failures

» Radiother Oncol. 2020 Aug:149:64-69. doi: 10.1016/j.radonc.2020.04.038. Epub 2020 Apr 27.

A biochemical definition of cure after brachytherapy
for prostate cancer

Juanita M Crook 1, Chad Tang 2 Howard Thames ?, Pierre Blanchard 3,
= Jeremiah Sanders #, Jay Ciezki 2, Mira Keyes ©, W James Morris 7, Gregory Merrick &,

- Charles Catton ¢, Hamid Raziee 1%, Richard Stock 1, Frank Sullivan 12, Mitch Anscher 3,
Jeremy Millar 3, Steven Frank 14

Affiliations + expand
PMID: 32442822 PMCID: PMC7442607 DOI: 10.1016/j.radonc.2020.04.038



Definition of Cure —radiation therapy
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Biochemical failure

Iif the PSA reaches “Pheonix” definition of nadir+2...

And is not a PSA bounce...
What comes next...



Biochemical fallure

« Historically, assuming maximal local treatment (RT to prostate,
or surgery -> postop RT to prostate bed)

* CT/bone scan +/- MRI prostate +/- prostate biopsy

 If negative -> observation -> hormone therapy

- Can we identify the source of recurrent disease with newer
scans? What is the role of PSMA PET in salvage therapies?



PSMA PET
* What is PSMA? (Prostate Specific @ ——
Membrane Antigen) { “4\

« Membrane glycoprotein
overexpressed on prostate cancer
cells

« Multiple ‘radiotracer’ molecules that
utilize PSMA as a target

« Combined with CT scan to localize
tracer uptake



PSMA PET




PSMA PET

* Ontario “PREP” registry

* 1289 men Dec/18-Sept/20

Effect of '®F-DCFPyL PET/ CT on the Management of
Patients with Recurrent Prostate Cancer: Results of a
Prospective Multicenter Registry Trial

Ur Metser, MD » Katherine Zukotynski, MD, PhD * Victor Mak, MSc * Deanna Langer, PhD
Pamela MacCrostie, HBSc * Antonio Finelli, MD » Anil Kapoor, MD * Joseph Chin, MD * Luke Lavallée, MDCM
Laurence H. Klotz, MD * Marlon Hagerty, MD * Catherine Hildebrand, PhD * Glenn Bawman, MD
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PSMA PET

* 57% detection after Sx

* 87% detection after RT

. Changes management
e Curative -> non-curative

 Non-curative -> curative

Effect of '®F-DCFPyL PET/ CT on the Management of
Patients with Recurrent Prostate Cancer: Results of a
Prospective Multicenter Registry Trial

Ur Metser, MD » Katherine Zukotynski, MD, PhD * Victor Mak, MSc * Deanna Langer, PhD
Pamela MacCrostie, HBSc * Antonio Finelli, MD » Anil Kapoor, MD * Joseph Chin, MD * Luke Lavallée, MDCM
Laurence H. Klotz, MD * Marlon Hagerty, MD * Catherine Hildebrand, PhD * Glenn Bawman, MD



What to do if PSMA PET negative?

 After radiation -> observation, consider repeat PSMA PET,
consider hormone therapy (will discuss more later)

- After radical prostatectomy -> does not mean we should hold off
early salvage radiotherapy!

« Lower PSA at salvage — higher chance of long-term cure

* Does a negative scan truly mean no cancer is present?



Treatment Outcomes from **Ga-PSMA PET/CT-Informed
Salvage Radiation Treatment in Men with Rising PSA After
Radical Prostatectomy: Prognostic Value of a Negative
PSMA PET

Louise Emmett'=3, Pim J. van Leeuwen?, Rohan Nandurkar®, Matthijs J. Scheltema?, Thomas Cusick?#, George Hruby*5,
Andrew Kneebone*¢, Thomas Eade*®, Gerald Fogarty®, Raj Jagavkar®, Quoc Nguyen®*, Bao Ho?, Anthony M. Joshua?,
and Phillip Stricker!-2

PSMA PET positive disease in prostate bed:

29/36 (81%) had a PSA decrease with RT to prostate bed

Negative PSMA PET scan (no disease identified anywhere)

23/27 (85%) had a PSA decrease with RT to prostate bed



Rising PSA post radiation therapy

* Pre PSMA PET era

« 1386 men with PCa, rising
PSA > 12 months post RT

- PSA>3

« CT /bone scan negative

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 6, 2012 VOL. 367 NO. 10

Intermittent Androgen Suppression for Rising PSA Level
after Radiotherapy

Juanita M. Crook, M.D., Christopher J. O'Callaghan, DV.M., Ph.D., Graeme Duncan, M.D., David P. Dearnaley, M.D.,
Celestia S. Higano, M.D., Eric M. Horwitz, M.D., Eliot Frymire, M.A., Shawn Malone, M.D., Joseph Chin, M.D.,
Abdenour Nabid, M.D., Padraig Warde, M.B., Thomas Corbett, M.D., Steve Angyalfi, M.D.,

S. Larry Goldenberg, M.D., Mary K. Gospodarowicz, M.D., Fred Saad, M.D., John P. Logue, M.R.C.P,,
Emma Hall, Ph.D., Paul F. Schellhammer, M.D., Keyue Ding, Ph.D., and Laurence Klotz, M.D.



Rising PSA post radiation therapy

- Lifelong ADT versus
Intermittent ADT

« 8 month “cycles” of ADT, which
resulted in a treatment break if the
PSA reached <4

* ADT reinitiated when PSA was
>10, unless metastatic disease
identified

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 6, 2012 VOL. 367 NO. 10

Intermittent Androgen Suppression for Rising PSA Level
after Radiotherapy

Juanita M. Crook, M.D., Christopher J. O'Callaghan, DV.M., Ph.D., Graeme Duncan, M.D., David P. Dearnaley, M.D.,
Celestia S. Higano, M.D., Eric M. Horwitz, M.D., Eliot Frymire, M.A., Shawn Malone, M.D., Joseph Chin, M.D.,
Abdenour Nabid, M.D., Padraig Warde, M.B., Thomas Corbett, M.D., Steve Angyalfi, M.D.,

S. Larry Goldenberg, M.D., Mary K. Gospodarowicz, M.D., Fred Saad, M.D., John P. Logue, M.R.C.P,,
Emma Hall, Ph.D., Paul F. Schellhammer, M.D., Keyue Ding, Ph.D., and Laurence Klotz, M.D.



Rising PSA post radiation therapy

The NEW ENGLAND

No difference in: JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 6, 2012 VOL. 367 NO. 10
« Survival (60% of men died of
something other than prostate Intermittent Androgen Suppression for Rising PSA Level
cancer) after Radiotherapy
Juanita M. Crook, M.D., Christopher J. O'Callaghan, DV.M., Ph.D., Graeme Duncan, M.D., David P. Dearnaley, M.D.,
Castrate resistance e i M1 Lo st s WL, S i .

S. Larry Goldenberg, M.D., Mary K. Gospodarowicz, M.D., Fred Saad, M.D., John P. Logue, M.R.C.P,,
Emma Hall, Ph.D., Paul F. Schellhammer, M.D., Keyue Ding, Ph.D., and Laurence Klotz, M.D.

Half of men alive 10-years post
starting intermittent ADT (i.e. 80%
of men free from prostate Ca death)

« Better QOL w/ intermittent



Local recurrence after previous radiotherapy

 Historically, local salvage
infrequently utilized

UROLOGIC
CrossMark
g8 ONCOLOGY
ELSEVIER Urologic Oncology: Seminars and Original Investigations 32 (2014) 701-706 —_——

* Related to initial radiotherapy g

dose Underutilization of local salvage therapy after radiation therapy for
prostate cancer'

Henry Tran, M.D.?, Jaime Kwok", Tom Pickles, M.D.", Scott Tyldesley, M.D.P,

« <2% of men received curative peter C. Black, MD.

* Department of Urologic Sciences, University of British Columbia, Vancouver, Canada

.
I n te nt S a. | Va.g e th e rapy afte r e Department of Radiation Oncology, Vancouver Cancer Center, BC Cancer Agency, Vancouver, Canada
Received 14 August 2013; received in revised form 9 D ber 2013; pted 30 Dy ber 2013
diotherapy failure

« This is even after restricting to
patients < 72 years old



Traditional Salvage options

Salvage prostatectomy
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Salvage prostate brachytherapy

0022-5347/81/1265-0620%$02.00,/0
THE JoURNAL OF UROLOGY Vol. 126, November
Copyright © 1981 by The Williams & Wilkins Co. Printed in U.S.A.

COMPLICATIONS OF "IODINE IMPLANTATION AND PELVIC
LYMPHADENECTOMY FOR PROSTATIC CANCER WITH SPECIAL
REFERENCE TO PATIENTS WHO HAD FAILED EXTERNAL BEAM

THERAPY AS THEIR INITIAL MODE OF THERAPY

DAVID M. CUMES,* DONALD R. GOFFINET, ALVARO MARTINEZ anp THOMAS A. STAMEY
From the Divisions of Urology and Radiation Therapy, Stanford University School of Medicine, Stanford, California



Salvage prostate brachytherapy

« Concept of salvage prostate brachytherapy is not new

« Retropubic (i.e. open) insertion of 1-125 in 14 patients with prior
EBRT

* 50% serious complication rate (total incontinence, rectourethral
fistula, exenteration)

- ldea of salvage LDR brachytherapy abandoned until improved
TRUS-based transperineal technique



Salvage prostate brachytherapy

Previous open technique Modern closed technique




Modern Salvage prostate brachytherapy

« 100 patients

« 5-year biochemical control 70%

« 10-year biochemical control 54%

« 10-year local failure rate 5%

International Journal of

Radiation Oncology
Clinical Investigation biology e physic

A Prospective Phase 2 Trial of Transperineal
Ultrasound-Guided Brachytherapy for Locally
Recurrent Prostate Cancer After External Beam
Radiation Therapy (NRG Oncology/RT0G-0526)

Juanita M. Crook, MD,* Peixin Zhang, PhD,' Thomas M. Pisansky, MD,’
Edouard J. Trabulsi,  MD, Mahul B. Amin, MD," William Bice, PhD,"
Gerard Morton, MD," ‘Nadeem Pervez, MD,** Eric Vigneault, MD, i
Charles Catton, MD,'' Jeff Michalski, MD,”* Mack Roach, III, MD,""
David Beyer, MD, "% Ashesh Jani, MD,** Eric Horwitz, MD,* **



Modern Salvage prostate brachytherapy

* 14% grade 3 toxicity

Incontinence (5%)

Cystitis/Proctitis (5%)

 Urinary Retention (5%)

Fistula (1%)

International Journal of

Radiation Oncology
Clinical Investigation biology e physic

A Prospective Phase 2 Trial of Transperineal
Ultrasound-Guided Brachytherapy for Locally
Recurrent Prostate Cancer After External Beam
Radiation Therapy (NRG Oncology/RT0G-0526)

Juanita M. Crook, MD,* Peixin Zhang, PhD,' Thomas M. Pisansky, MD,’
Edouard J. Trabulsi,  MD, Mahul B. Amin, MD," William Bice, PhD,"
Gerard Morton, MD," ‘Nadeem Pervez, MD,** Eric Vigneault, MD, i
Charles Catton, MD,'' Jeff Michalski, MD,”* Mack Roach, III, MD,""
David Beyer, MD, "% Ashesh Jani, MD,** Eric Horwitz, MD,* **



Modern Salvage prostate brachytherapy

« High Dose Rate salvage prostate
brachytherapy (TRUS based)

« Several potential advantages

* Real time treatment planning & delivery
-> petter treatment plans

» Fusion of US images to PET or MRI

* Flexibility for whole gland vs focal
prostate salvage




MR-US Fusion
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Fusion examples
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A Prospective Study of MR-Guided Focal
Salvage High Dose-Rate Brachytherapy
For Radiorecurrent Prostate Cancer:
Updated Results of 30 Patients

Mark Corkum, MD MSc FRCPC DRCPSC

Radiation Oncologist, The Ottawa Hospital

Co-authors: Gerard Morton, Andrew Loblaw, Chia-Lin Tseng, Jure Murgic, Ananth Ravi, Melanie Davidson, Matt
Wronski, Masoom Haider, Hans T. Chung
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Conclusions

« Defining “cure” of prostate cancer is surprisingly difficult; men
need lifelong monitoring after Tx

* In 2024, PSMA PET scan is invaluable in planning next steps
* What comes next after surgery is almost always RT

* What comes next after RT varies from patient to patient

« Curative salvage treatment options exist and are offered in Ottawa



Thank youl!

mcorkum@toh.ca
@DrMarkCorkum
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