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Stereotactic Body Radiation Therapy Versus
Intensity-Modulated Radiation Therapy for Prostate

Cancer: Comparison of Toxicity

Fawies B, Yu, Lovra D, Cramer, Jeph Herrin, Pamelo B Sowlos, Arnold L Potosky,
and Cary P Grass

See accompanying editorial doi; 10, 1200/C0 2014 55 2380
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Purpose
Stereotactic body radiation theragy (SERT) is a technically demanding prostate cancer treatrmant

that may be less expensive than intensity-modulated radiation therapy (IMBT). Becausa SERT may
deliver a greater biologic dose of radigton than IMAT, toxicity could be increased. Studies
comparing treatrment cost o the Medicare program and toxicity are needed.

Methods
We performed a retrospective study oy using a national sample of Medicare beneficiaries age

= 86 years who received SBRT or IMRT as primary treatmant for prostate cancer fraom 2008 to
2011. Each SBRT patient was matched to teo IMAT patients with similar follow-up 16, 12, or 24
months). We calculated the cost of radiation therapy treatmment to the Medicare program and
toxicity as measured by Maedicare claims, we used a random alfects model 10 compare
genitourinary (GU), Gl, and other toxicity between matched patients.

Results
The study sample consisted of 1,335 SBRT patients matched to 2,670 IMAT patients. The mean

treatment cost was 513,645 for SBRT versus E‘I 023 for IMBT_|n the 6 months after treatrnent

initiation, 1h.6% of SERT varsus 12.6% of IMAT patients experienced GLU loxicily [odds ratio [QR],
1.29; 95% CI, 1.05 to 1.53; F — .009). At 24 months after treatment initistion, 43.9% of SBRT
versus 38.3% of IMRT patients had GU toxicity (O, 1.38; 86% CI, 1.12 to 1.63; = .001). The
opraase in GU loxicily was dus 1o claims indicative of urethritis, urinary incontinence, andy
or nhstruction.

Conclusion

Although SERT was associated with lower treatment costs, there appears to be a greater rate
of GU toxicity for patients undergoing SBRT compared with IBMBT, and prospective correlation
wilh randomized trials is nesdead,

J Clin Oneod 32 @ 2074 by American Sociaty of Clinical Oncaology



Prostate Cancer Advertising:
Lies And The Damn Lies (Part

1)

Benjamin Davies Contributor (1)
Pharma & Healthcare
2 I cover urologic cancer & biotechnology.

The Sunday New York Times Magazine and The New Yorker are my
two primary sources of (liberal) enlightened news. Unfortunately,
last weekend both magazines had questionable prostate cancer
advertising. This is my first of several columns to take apart some of

the worst offenders I have seen over the years.

I have a rating system for prostate cancer advertisements based on
two self-evident tenets. First, cancer advertising should be
scrupulously true and evidence based. Second, cancer patients are
uniquely vulnerable to "hopeful” advertising (or "hopeium") since
often they face devastating odds of survival. We should all -

collectively - shun advertisers that take advantage of these patients. T

Orbe November, 2014

Winthrop's Response To
Criticism Of Prostate Cancer
Advertising

Benjamin Davies Contributor (1)
Pharma & Healthcare
) I cover urologic cancer & biotechnology.

I promised Winthrop University physicians a chance to respond to
my earlier post. I think that is the honest approach. I have included

the entire letter below.

Blacksburg Haas Reply

“There are
three
kinds of
lies: lies,

damn lies,
and

statistics.”’
~ Mark Twain
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Hypofractionated SBRT versus conventionally
fractionated EBRT for prostate cancer: comparison
of PSA slope and nadir

Mekhail Anwar’, Vivian Weinberg, Albert J Chang, I<Chow Hsu, Mack Roach lll and Alexander Gottschalk

Matched pts w low-int risk dz @UCSF,

Anwar et al. Radiation Oncology 2014, 9:42
http//www.ro-journal.com/content/9/1/42

*Pts w SBRT experienced
*lower PSA nadir
*greater rate of decline in
PSA 2/3yrs after tx

CF-EBRT vs. SBRT

Table 3 Results (all patients)

SBRT CF-EBRT p-value
Through year H
PSA Measurements * Y 9 c/w hlgher BED
Mean (range) 1 39(2-6) 41 (3-11)
2 584 -9 56(3-15)
3 76(5-11) 733-21)
Nadir PSA (ng/mlL)
Median (range) 1 0.70 (0 - 25) 1.00(0-85)
2 040 (0-14) 072(0-27) p=00005*%
3 024 (0.1 - 14) 060(0-22) p=0.002%
Time to Nadir PSA (mos)
Median (range) 1 12027 - 150 11.5(1.2-150
2 21027 - 269 180 (1.2 - 269
3 32327 -418 286 (1.0-41.1) p=00047
Rate of PSA change: ng/mL/month
Median slope (range) 1 -0.09 (-0:88, 0.04) —0.09 (-060, 0.06)
2 -0.06 (-038, 001) —0.04 (-065, 005) p=004*"
3 -0.05 (~0.19, 0.00) —002 (-038, 0.04) p =0.006*

Anwar et al, Radiat Oncol. 2014 Feb 2;9:42.

SBRT PSA nadirs

Comparable to HDR, lower than EBRT

Original Report

SBRT and HDR brachytherapy produce lower PSA — "~
nadirs and different PSA decay patterns than
conventionally fractionated IMRT in patients
with low- or intermediate-risk prostate cancer

Amar U. Kishan MD **, Pin-Chieh Wang PhD*, Shrinivasa K. Upadhyaya PhD ",
Henrik Hauswald MD , D. Jeffrey Demanes MD 2, Nicholas G. Nickols MD, PhD 9,
Mitchell Kamrava MD 2, Ahmad Sadeghi MD®, Patrick A. Kupelian MD?,

Michael L. Steinberg MD®, Nicolas D. Prionas MD, PhD ¥,

Mark K. ki MD, Ms °, Chri her R. King MD, PhD*

Median PSA Response as a Function of Time

Practical Racioion Omsslosy (2016) 6, 266-275
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Kishan et al, Pract Radiat Oncol. 2016 Jul-Aug;6(4):268-75

Like many, we keenly tracked the data



ADVANCES IN
STEREOTACTIC
RADIOSURGERY:

CLINICAL APPLICATIONS AND OUTCOMES

Overview

An alternative to surgery or conventional radiotherapy, stereotactic
radiosurgery—including SRS and SBRT-is considered a standard of care
treatment option for diseases involving the brain, spine, prostate, lung, liver,
and pancreas. It has transformed the management of both malignant and
benign lesions within all segments of the body and across a wide array of
disease states. This symposium is designed to provide physicians with an
understanding of standard therapeutic applications of stereotactic
radiosurgery, as well as to highlight emerging indications and uses for the
management of malignant and benign diseases.

Learning Objectives
At the end of this conference, participants should be able to:
= Describe the radiobiologic and physics-related rationale for employing

stereotactic radiotherapy, as well as appreciate different modes of
delivery
Analyze candidates for prostate SBRT as well as expected outcomes
related to biochemical control and toxicity
Discuss future directions for the use of SBRT in the management of
lung cancer, CNS lesions, breast cancer, gastrointestinal malignancies,

and in the oligometastatic setting.

Target Audience

Radiation Oncologists Neurosurgeons

Urologists Thoracic Surgeons
Medical Oncologists Breast Surgeons
Primary Care Physidans

Medical Physicists

General Surgeons

Pulmonologists

Accreditation

Winthrop-University Hospital is accredited with commendation by the
Accreditation Council for Continuing Medical Education to provide continuing

medical education for physicians through 3/31/2019. Provider #0006392.

SCHEDULE

ACTIVITY DIRECTORS

2016

Registration & Luncheon
Welcome & Introduction o
Dr Seth Blacksburg, MD Jonathan Haas, MD

Seth Blacksburg, MD, MBA
Robotic Radiosurgery: Radiobiology & Physics ‘ . jose , Mad | Direct
Dr Matthew Witten, MD SRS T

Stereotactic Therapy for Benign CNS Conditions
Dr Jeffrey Brown, MD

Malignant CNS Disease: SRS Applications

Dr Lee Tessler, MD

KEYNOTE SPEAKER

Coffee Break & Exhibits

SBRT for Prostate Malignancy: The Urologist Perspective
Dr Azron Katz, MD ‘

SBRT for Prostate Malig y: The Radiati
Oncologist Perspective
Dr Jonathan Haas, MD

John Adler, MD

Keynote: Emerging Clinical Applications in Stereotactic e
Radiosurgery
Dr John Adler, MD

< tactic Body Radiotherapy in the Treat COURSE FACULTY
Non-Small Cell Lung Cancer - Stages |, 11, 11l an

Dr Jeffrey Schneider, MD

Closing Remarks
Dr Jonathan Haas, MD

Adjourn
Aaron Katz, MD
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SCHEDULE SPEAKERS

12:00 pm  Registration & Lunch

ADVANCES IN SBRT 1230-1235pm  Welcome & ntroduction ]

0

M

Moderator, Dr. Jonathan Haas

| | !V i
I N H E MANAG E M E N 12:35-12:55pm  History and Rationale of SBRT for Prostate Cancer > ',"
O ChristopueRAlng Jonathan Haas, MD Seth Blacksburg, MD
g . Chair, Departmel Radiation Oncology Associate Director
12:55-1:15pm  State of Science: Dose Escalation NYU Winthrop Department of Radiation Oncc
Dr. Debra Freeman Medical Director, NYCyberknife, NY
1:15-1:30 pm  5-year Outcomes from a Prospective Multi-Institutional
Trial: Homogenous Dose Distribution
Dr. Robert Meier b -
1:30-1:45pm  HDR-Like Stereotactic Body Therapy for Post-Radiation \.
Therapy Locally Recurrent Prostatic Carcinoma
Dr. Donald Fuller
Christopher King, Ph.D.,M.D. Aaron Katz, MD
1:45-2:00 pm  Long Term Outcomes and Dose Response Chief Ehole s
Genit ry Rad Department of Urology
Dr. Alan Katz NYU Winthrop
2:00-2:30 pm  |s Prostate SBRT Proven? Did We Get It Right?
Panel Discussion /\
2:30-2:55pm  Break e
EXO0) :
10 Fatbuwulowua 2:55-3:00 pm  Welcome & Introduction 00
Moderator, Dr. Seth Blacksburg 2
Alan Katz, MD Robert Meier, MD
3:00-3:20 pm  Prostate Cancer Screening and Holistic Approaches Radiation Oncolk Radiation Oncology
in the Management of Prostate Cancer FROS Cyberknife Center Swedish Medical Center
Dr. Aaron Katz
3:20-3:40 pm  Comparing Treatment Options for Prostate Cancer
Dr. Seth Blacksburg
E)
3:40-4:00 pm  Incorporating SBRT in the Management of \
Unfavorable-Intermediate and High Risk Prostate v
Cancer
Dr. Michael Zelefsky Debra Freeman, MD Sean Collins, MD
Radiation Oncology Director, Cyb fe Prostate Program
) % ¥ PP, i WellSpring Oncology MedStar Georgetown University Hospital
#.4:00-4:20 pm  Quality of Life & Minimizing Treatment Toxicity for
SBRT Prostate Cancer

Dr. Sean Collins

4:20-4:40 pm  How to Build a Successful CK Prostate Center
Dr. Jonathan Haas

fedical Center

] S What's the Future of Prostate SBRT?
o Panel Discussion Michael Zelefsky, MD
Vice Chair, Department of Radiation Oncology
AR A Memorial Sloan Kettering Cancer Center Scrip
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Histomap of Prostate Modalities Reflected at ASTRO

18year history of 2001
Prostate 2002
presentations

2013 Protons
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Blacksburg S et al, ASTRO 2019
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Prostate SBRT - The New Standard

1ent RT Advanced Disease
Primary
Post-RT Metastases
EBRT Regimen Tumor
mCSPC
sRT MO0 CRPC MDT
mCRPC
SBRT alrea dy Conventional ii
. I
established as
the standard of Moderate H i H
Hypofractionation
care by the » . s
NCCN at all
stages of v v v
prostate cancer Ultra Hy{%oérs%ionation
from localized, v
post-operative, | 626A4GyXdIX o
and adva nced EBRT Boost Techniques
. EBRT with
metastatic simultaneous See footnote b. It v v It Ee: I It e
. integrated boost
disease Prostate:
. . 1.8 Gy x 23-28 fx
EBRT with sequential Boost- 7t i 1t
SBRT boost 6 Gy x 3 fx
950Gy x21f

{+" Preferred, 1t Acceptable based on clinical and medical need; Regimens shaded gray are not recommended)



The Future is Now...\What Next?

* Biology
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* Novel Therapeutics (Lutetium-177) * Adaptive Radiotherapy



Agenda: Emerging Trends, Future Directions

* PSMA PET in staging and treatment planning

* Novel combinations w radiopharmaceuticals and systemic
agents

* Biomarker-driven personalization of SBRT
* Molecular-Based Imaging Redefining the Disease Landscape

* Focal boosting, adaptive therapy, and ultra-short
fractionation

* Oligometastatic Disease
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* Oligometastatic Disease



PSMA PET vs Conventional Imaging (proPSMA trial)

91%

PSMA/PET= Precision Imaging . .. s [

> @ M Prostate-specific membrane antigen PET-CT in patients with
" high-risk prostate cancer before curative-intent surgery or
radiotherapy (proPSMA): a prospective, randomised,
multicentre study

Percentage (%)

Michael S Hofman, Nathan Lawrentschuk, Roslyn J Francis, Colin Tang, lan Vela, Paul Thomas, Natalie Rutherford, jarad M Martin,

Mark Frydenberg, Ramdave Shakher, Lih-Ming Wong, Kim Taubman, Sze Ting Lee, Edward Hsiao, Paul Roach, Michelle Nottage, lan Kirkwood,
Dickon Hayne, Emma Link, Petra Marusic, Anetta Matera, Alan Herschtal, Amir Iravani, Rodney | Hicks, Scott Williams, Declan G Murphy, for the
proPSMA Study Group Collaborators™

Accuracy (AUC) Sensitivity Specificity Mgmt Change

* NCCN-endorsed alternative for initial staging
* UIR, HR, VHR

* Impact on RT planning, in combination with
MRI

* nodal coverage and DIL identification

* Growingrole in recurrence detection and
response monitoring

* High sensitivity of PSMA PET—> early detection of
“targetable” disease at low PSA

 SBRT for early oligoprogressive disease can delay Hoffman et al. Lancet 2020 Apr 1;395(10231):1208-1216.
initiation of ADT and/or other systemic therapies




Radiopharmaceuticals and SBRT

* SBRT is excellent at controlling visible tumors (whether in
the prostate or metastases)

* 177Lu-PSMA delivers beta-particle radiation selectively to
PSMA-expressing prostate cancer cells throughout the
body, even to tiny deposits below imaging thresholds

LUTATHERA

CELL NUCLEUS

LUTATHERA - &‘

Find = Attack




I NG RADIATION * Hypothesis: Adding PSMA.—bosed rodio'ligond thgropy with 177Lu-
MEDICINE AND EXPLORING PNT2002 to metastasis-directed SBRT in men with
= NICNSEG oligorecurrent prostate cancer will prolong PFS by acting on

occult micrometastatic disease
ASTRO 67TH ANNUAL MEETING

September 27 - October 1, 2025
Moscone Center | San Francisco

177 utetium-PSMA Neoadjuvant to Ablative
Radiotherapy for Oligorecurrent Prostate Cancer:

Primary Endpoint Analysis of the Phase Il LUNAR 14 vandomization
Randomized Trial ® ftrag:;egi kr)\lYl:/Mla versus M1b
P ersts L3 velv s Translational blood draws at Baseline and 90 days
\ post-SBRT in both arms
Original Reports | Genitourinary Cancer -

®'"7Lu-Prostate-Specific Membrane Antigen Neoadjuvant to
Stereotactic Ablative Radiotherapy for Oligorecurrent

| | sBRTonly(N=42 177 y+SBRT (N=45 p-value |

Prostate Cancer (LUNAR): An Open-Label, Randomized, [Anemia 03
o e | Gradel] 9 (21.4%) 14 (31.1%)
Controlled, Phase Il Study TOXICIty 0.08
[ Grade1] 6 (14.3%) 14 (31.1%)
Amar U. Kishan, MD'2 () ; Luca F. Valle, MD'? () ; Holly Wilhalme, MS* (&) ; Carol Felix, BS'; Rejah Nabong, BS®; Jesus E. Juarez-Casillas, MS, BS' (3); _ 4(9.5%) 8(17.8%)
Kevin Flores, BS'; T. Martin Ma, MD, PhD® (%) ; Vinicius Ludwig, MD®; Mariko Nakayama, MD*7; Zachary Ells, BS®(%); Magnus Dahlbom, PhD%; m 2 (4.8%) 3(6.7%)
Mi.chael Lauria, PhD' (3); Cath.erine Meyer.‘PhDEG; Minsong Cac!. PhD%; Jo_anne B. Weid_haas, MFJ. PhD' (3; Donat?llo Telesca, PhD%; 0.4
Kristen M_cGreevy, PhD® (%) ; Nicholas G. Nickols, MD, PhD'-; Dar_nelle Karasik, BS'; Sop!na Parmisano, BS' (3; T. Vincent Basehart, BS'; ° N - f t -
Wayne Brisbane, MD? () ; Leonard Marks, MD?; Matthew B. Rettig, MD*'°; Robert E. Reiter, MD? (3); Paul C. Boutros, PhD*'" (); (0] Slgnl 1Can [ Grade1] ;tgg;’g :ggzg
Martin Allen-Auerbach, MD®; Johannes Czernin, MD?; Michael L. Steinberg, MD' {©); and Jeremie Calais, MD, PhD® H . s » m A .
"' ® Increase Iin toxicity a7
i+h 177] (- 4(9.5%) 6(13.3%)
with *"’Lu
PNT2002 1(2.4%) 0(0.0%) 05
10
0(0.0%) 0(0.0%)
| Grade?] 1(2.4%) 0(0.0%)
0.4
26 (76.5%) 27 (64.3%)
| Grade?| 0(0.0%) 2 (4.8%)
1.0
2(5.6%) 3(6.8%)
05
[ Grade1] 0(0.0%) 2 (4.4%)
[Nausea |
. . 5 (14.3%, 4(8.9% 0.4
Kishan AU, et al., J Clin Oncol. 2025 Dec 20;43(36):3812-3821. = S T T



Original Reports | Genitourinary Cancer

®'77Lu-Prostate-Specific Membrane Antigen Neoadjuvant to
Stereotactic Ablative Radiotherapy for Oligorecurrent
Prostate Cancer (LUNAR): An Open-Label, Randomized,
Controlled, Phase Il Study

Amar U. Kishan, MD'2 (%) ; Luca F. Valle, MD'?
Kevin Flores, BS'; T. Martin Ma, MD, PhD®

; Holly Wilhalme, MS* (&) ; Carol Felix, BS'; Rejah Nabong, BS®; Jesus E. Juarez-Casillas, MS, BS' ();

; Vinicius Ludwig, MD®; Mariko Nakayama, MD®"; Zachary Ells, BS®{%; Magnus Dahlbom, PhD%;

Michael Lauria, PhD' (); Catherine Meyer, PhD®(%); Minsong Cao, PhD?, Joanne B. Weidhaas, MD, PhD' (%); Donatello Telesca, PhD®;
Kristen McGreevy, PhD® (%) ; Nicholas G. Nickols, MD, PhD'; Danielle Karasik, BS'; Sophia Parmisano, BS' (3; T. Vincent Basehart, BS';
Wayne Brisbane, MD? () ; Leonard Marks, MD?; Matthew B. Rettig, MD*'%; Robert E. Reiter, MD?([); Paul C. Boutros, PhD*"" ();

Martin Allen-Auerbach, MD%; Johannes Czernin, MD®; Michael L. Steinberg, MD' (5); and Jeremie Calais, MD, PhD®

1.00 |

_g 0.75 -

=

@

L

e

o 0.50 {

©

=

=

vy 0.25
0.00

[ ]

Product-limit survival estimates

Log-rank P < .0001

HR = 0.37 (95% Cl, 0.22 to 0.61), P < .0001
(95% (0] ), P< __ —H- _+_I
e e |
-+
Trialarm  —— Lu + SBRT —{- SBRT only
0 10 20 30

Time to Progression (months)

Median PFS increased 7.4mos to 17.6mos

Kishan AU, et al., J Clin Oncol. 2025 Dec 20;43(36):3812-3821.
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Log-rank P =.0014
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HR = 0.40 (95% Cl, 0.22 to 0.71), P < .0001 :
-+
Trialarm — Lu+ SBRT — SBRT only
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Time to Hormonal Therapy (months)

Median HT free survival increased from
14.1mos to 24.3mos

Repeat MDT without HT was delivered in 17/64
patients (27%) w new lesions



Original Reports | Genitourinary Cancer

®'77Lu-Prostate-Specific Membrane Antigen Neoadjuvant to
Stereotactic Ablative Radiotherapy for Oligorecurrent
Prostate Cancer (LUNAR): An Open-Label, Randomized,
Controlled, Phase Il Study

Amar U. Kishan, MD'2 (%) ; Luca F. Valle, MD'? () ; Holly Wilhalme, MS* (%) ; Carol Felix, BS'; Rejah Nabong, BSS; Jesus E. Juarez-Casillas, MS, BS' ()
Kevin Flores, BS'; T. Martin Ma, MD, PhD® (%) ; Vinicius Ludwig, MD®; Mariko Nakayama, MD®"; Zachary Ells, BS®* (%) ; Magnus Dahlbom, PhD%;
Michael Lauria, PhD' (); Catherine Meyer, PhD®(%); Minsong Cao, PhD?, Joanne B. Weidhaas, MD, PhD' (%); Donatello Telesca, PhD®;

Kristen McGreevy, PhD® (%) ; Nicholas G. Nickols, MD, PhD'; Danielle Karasik, BS'; Sophia Parmisano, BS' (3; T. Vincent Basehart, BS';
Wayne Brisbane, MD? () ; Leonard Marks, MD?; Matthew B. Rettig, MD*'%; Robert E. Reiter, MD?([); Paul C. Boutros, PhD*"" ();

Martin Allen-Auerbach, MD%; Johannes Czernin, MD®; Michael L. Steinberg, MD' (5); and Jeremie Calais, MD, PhD®

Conclusions and Future Directions

» Adding two cycles of 77Lu-PNT2002 to SBRT significantly improved PFS in men
with oligorecurrent prostate cancer, presumably by action against occult
metastatic disease, without attendant increase in toxicity

* PFS was defined based on PSMA PET/CT-based progression, which may not carry the
prognostic impact of progression on conventional imaging but is a highly pragmatic endpoint

* Increased TCR productive rearrangements at 90 days was prognostic, and a
biomarker based on germline variants in genes largely related to immune
response and DNA repair was identified

* 64% of patients on the 77Lu-PNT2002+SBRT arm still progressed, suggesting that
further optimization is possible

Kishan AU, et al., J Clin Oncol. 2025 Dec 20;43(36):3812-3821.



STARLIT: STereotActic body Radiotherapy and '77Lutetium PSMA in Locally
advanced prostate cancer: A Phase I/l Trial

Key Eligibility &8 — —— —— 6 wks -_—
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and / or 1° endpoint:

* cN1

Ph2: 3-yr ADT-free survival

PSMA PET positive
disease
e SUVmax =10

2° endpoints:

*  Overall survival

+ Cumulative incidence of distant metastases and prostate
cancer-specific survival

« Patient reported quality of life

+ Time to salvage therapy

Correlative science:

« Al histopathology

+ Radiomics

»  DNA, RNA, and circulating biomarkers

« MO
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PSMA PET/CT
12mo from SERT

Ph1: Maximally tolerated dose of Lu-PSMA when administered with prostate SBRT
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- Trial activated February 2025 — does early radioligand therapy in the intact setting

add to SBRT in patients with high-risk prostate cancer?

- Phase I/l single-arm, open-label trial enrolling 45 locally advanced (hi%h—risk)
|

prostate cancer patients to determine MTD of Lu-177 with SBRT (phase

evaluate 3-year ADT-free survival (phase Il)

and



Agenda: Emerging Trends, Future Directions

* PSMA PET in staging and treatment planning

* Novel combinations w radiopharmaceuticals and systemic
agents

* Biomarker-driven personalization of SBRT
* Molecular-Based Imaging Redefining the Disease Landscape

* Focal boosting, adaptive therapy, and ultra-short
fractionation

* Oligometastatic Disease



Biomarkers and Genetic Stratification

* Molecular biomarkers are increasingly used to guide crltlcal
decisions in prostate cancer radiotherapy <

* Decipher—-High-risk RT + ADT and salvage RT =+ ADT

* PAM50 - Salvage RT+ADT only benefits luminal B subtype (NRG GUO06 — '
BALANCE trial)

* ArteraAl — Al algorithm that helps predict if ADT would provide significant benefit
* Prolaris— genomic test that helps inform active surveillance vs. treatment

* PORTOS - Predicts risk of G2 or higher adverse events with dose-escalated RT
(79.2 Gy)

« PROSTOX - Predicts risk of severe late GU toxicity from SBRT

* Reshaping decision-making in prostate RT, guiding ADT choices,
toxicity considerations, and refining risk stratification

* Growing body of literature examining genetic factors contributing to
radiosensitivity enabling even more tailored therapeutic approaches




Biomarkers and Genetic Stratification

NRG GUO009: Parallel Phase lll Randomized Trials for High Risk Prostate NRG GUO010: Genomic-Risk Stratified Unfavorable
Cancer Testing Treatment De-Intensification for Men with Lower Genomic . = g X : " :
Risk and Treatment Intensification for Men with Higher Genomic Risk Intermediate Risk Prostate Cancer: De-intensification

(PREDICT-RT) and Intensification Clinical Trial (GUIDANCE)

Trial Pls: Paul Nguyen & Oliver Sartor

DECIPHER NECIDHER
Co-Is: Rana McKay, Tanya Dorff, Karen SCORE Arm 1: L:({i.j;;:h
Hoffman, Jason Efstathiou, Scott Morgan, == u RT + intermed SR Arm 1:
James Yu, Phuoc Tran, Robert Den, Todd Lowror Str_at'f'cat'on N term ADT Stratification RT alone
Morgan, Ashesh Jani, Tom Hope, Dan Int g Decipher score - ow RT Type
Spratt, Bill Hall, Dan Krauss, Steph Pugh nerme Boost Type %
Pelvic Txt(Y/N) 3 Arm 2: Eligibility N &
Eligibility RT + LTADT Previously untreated RT + STADT
Previously untreated high- “;tg;f::‘c‘a:‘c‘:';‘:y":gg:k
risk prostate cancer (by criteria) P
NCCN criteria) Arm 1: RT + STADT
— N RT + LTADT Statification
- Stratification s Intermed or Decipher score
Primary Endpoint: MFS 80_05t Type 8 o gyra(:: l ‘(I; :or:)) Arm 2:
Pelvic Txt(Y/N) g Arm 2: A RT + STADT +
o RT + LTADT + Pls: Alejandro Berlin, Neil Desai, Robert Den derohlanide
NRG RT = radiation therapy, abi/apalutamide
ONCOLOGY™ LTADT = long term androgen deprivation therapy

 2,478ptaccrued, approx. 2yrs earlier than anticipated
accrual date



NRG

A Double-Blinded Placebo-Controlled Biomarker Stratified Randomized
Trial of Apalutamide (APA) and Radiotherapy for Recurrent Prostate Cancer
(NRG GU006, BALANCE)

Daniel E Spratt, MD, Theodore Karrison, PhD, Howard M Sandler, MD, Edwin M Posadas, MD, Ronald Chen, MD.

MPH, Robert E Wallace, PhD, James | Monroe, PhD , Leonard Gomella, MD, Robert T Dess, MD, Andrew Vassil, MD
Annie Ebacher, MD

Luminal B Subset Non-Luminal B Subset

100
— 100
Ej]sm n Apalutamide S Apalutamide
w754 m
(a1 75
= (a1
8 5 bPFS © Placebo
g = —yeat Placebo 2 50 5-year bPFS
0 0 T
g 72% vs 54% £ 70% vs 71%
S 5
iﬁ 25 o 25 4
0, —
HR 0.45 (95%ClI 0.24-0.86), p=0.0062 o HR 0.95 (80%CI 0.65-1.41), p=0.44
[ Arm 1/Blinded 1 Arm 2/Blinded 2 |
0- [——— Am 1/Blinded 1 Arm 2/Blinded 2 |
Am1/Blinded1[62 60 58 56 52 51 48 43 38 34 2 6 1 0 04
Arm 2/8Imded 2 65 59 51 46 44 40 39 35 33 29 19 5 3 0 Arm 1/Blinded 1|79 75 70 66 62 59 57 52 48 43 24 9 3 0
00 05 10 15 20 25 30 35 40 45 50 55 60 65 AmiTweils _w F & D v 0 o o o &7 ¢ 1.9

T T
00 05 10 15 20 25 30 35 40 45 50 55 60 65

Time Since Randomization Time Since Randomization

* NRG GUO0O06, BALANCE trial: ph Il biomarker stratified randomized trial of patients receiving
salvage radiotherapy (SRT) with or without APA

Spratt et al. Int J Radiat Oncol Biol Phys. 2025;123(4):P1197-P1198.



hitps://doi.org/10.4143/crt.2020.1247 Cancer Res Treat. 2022:54{1):54-64

Increased Radiosensitivity of Solid Tumors Harboring ATM and BRCA1/2
Mutations

Kyung Hwan Kim' Han Sang Kim’  Seung-seob Kim® Hyo Sup Shim’, Andrew Jihoon Yang', Jason Joon Bock Lee', Hong In Yoon', Kim et al. Cancer Res Treat. 2022;54(1):54-65.
Joong Bae Ahn?, Jee Suk Chang'

* Clinical study evaluating somatic ATM and BRCA1/2 mutations in solid tumors and their
differential radiosensitivity based on mutation profile

80 u ATM™BRCA™
u ATM™BRCA™
60 u ATM"BRCA™
= ATM™BRCA™

Change in target lesion
from baseline (%)

Individual patients treated
with radiotherapy

_60_

—804 m ATM*BRCA™

—~100- m ATM™BRCA™
Individual patients treated with RT m ATMEEHLA
namwidual patents treated wi u o

e Y 3 e N
EQD2 (Gy) §NXNERANNNNRNNNNN  ARNRRNNNUNRRRNN N NR RN AN NRRARARAN AR NN RRRNNNNNRRRR RN —> Ongoing response
BR NNNRNNARNNNARRRNNRAR RN NN RN RN NN RN NN AR RN NN RRN AR

1 1 1 1 1 1
Pri RT sit EQD2 (Gy) BR
B'rle'z:tw GYN Br:ne u Lung = lﬂ,ch m=70,<90 CR = SD U 20 40 5[] BD 1““ 1 2[] 1 4[] 15['
i i = = .
o NP oo momes  mssoen e Time (wk)

* Waterfall plot showing % change in tx’d lesions with tumors exhibiting ATM and/or BRCA mutations exhibiting the greatest treatment
response
* The panel on the right shows a swimmer plot representing duration of response in patients that exhibited an objective response
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Dose and Fractionation Strategies
« FLAME- improved bDFS utilizing
ARG a focal boost of macroscopically

OTT = 7-8 weeks OTT = 7 weeks . . .
visible tumor in the setting of
35-40 fractions, 5x/week 35 fractions, 5x/week standard fractionation (77 Gy/35 fx
Whole gland irradiation Whole gland irradiation with DIL boost up to 95 Gy)
+ focal tumour boost compared to no boost
Prostate == —S Prostate == =il
l'/ “ / \]

' / l /

| /
—/ ——9
Tumour .\J Tumour \/




Dose and Fractionation Strategies

- FLAME Hypo-FLAME

Standard DIL Boost p-value SBRT-DIL Boost
5-year bDFS 85% 92% p<0.001 93%
Late G2+ GI 23% 28% NS 12%
Late G2+ GU 12% 13% NS 4%

Kerkmeijer et al. J Clin Oncol. 2021 Mar 1,39(7):787-796.
Guricova et al. J Clin Oncol. 2025 Oct;43(28):3065-3069.
Draulans et al. Radiother Oncol. 2024 Dec:201:110568.



Prostate SBRT — The New Standard

S\ I T \& 1ent RT Advanced Disease
) Primary
Post-RT Metastases
EBRT Regimen , Tumor
mCSPC
o SRT MO CRPC MDT
‘ mCRPC
SBRT already Conventional
establishedas ———
the standard of Moderate
Ca re by the Hyporractlonation
v
NCCN at all
stages of v v v
i )
prostate ca. ncer |Uta Hy&oggg;onahon | |
from localized, v
post-operative, | 62-bAaGyXol | | 1 | | | |
and advanced EBRT Boost Techniques
; EBRT with
metastatic simultaneous See footnote b. o v v
. integrated boost
disease Prostate:
) ! 1.8 Gy X 23-28 fx
EBRT with uential ;
SBRT boost & ggc;(sg e
95Gyx21x

(v Preferred; 1 Acceptable based on clinical and medical need; Regimens shaded gray are not recommended)

9.5 Gy x 4 fx

7.25-8 Gy x 5 fx
6 Gy x 6 fx 68 v v v 63 163

Ultra Hypofractionation 616Gy x 7
(SBRT) 9-10 Gy x 3 fx

12 Gy x 2 fx
16—24 Gy x 1 fx

6.2—6.4 Gy x 5 fx
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Dose and Fractionation Strategies

Ultra-extreme hypofractionation appears to be well-
tolerated overall but data are preliminary with longer
follow-up needed

2-fraction SBRT single-arm (2STAR, SMART PRO) — 26 Gy/2 fx

2-fraction SBRT with DIL boost single-arm (2SMART) — 26 Gy/2 fx (GTV
boost to 32 Gy)

5 fraction vs. 2-fraction SBRT (HERMES) — 36.25/5 fx vs. 24 Gy/2 fx (GTV
boost to 27 Gy)

I-fraction SBRT single-arm (ONE SHOT) — 19 Gy/1 fx (17 Gy to urethra)
5 fraction vs. 1-fraction SBRT (PROSINT) — 40 Gy/5 fx vs. 24 Gy/1 fx

+ Alayed et al. Radiother Oncol. 2019 Jun;135:86-90.

« Zenda et al. BMJ Open. 2024 Aug 25;14(8):e082899.

+ Ong et al. Radiother Oncol. 2023 Apr;181:109503.

« Cooper et al.Int J Radiat Oncol Biol Phys. 2025 Nov 1;123(3):773-782.

+ Zilli et al. Radiother Oncol. 2024 May;194:110181.

« Greco et al. JAMA Oncol. 2021 May 1;7(5):700-708.
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Original articles

Two-fraction Versus Five-fraction Stereotactic Body Radiotherapy
for Intermediate-risk Prostate Cancer: The TOFFEE Meta-analysis of
Individual Patient Data from Four Prospective Trials

Cristian Udovicich“”, Patrick Cheung®”, William Chu “”, Hans Chung “’, Jay Detsky *°,

Stanley Liu “", Gerard Morton “°, Ewa Szumacher®”, Chia-Lin Tseng“", Danny Vesprini “”,

Wee Loon Ong “"°, Thomas Kennedy “°, Melanie Davidson “*, Ananth Ravi”, Merrylee McGuffin *-”,
Liying Zhang“, Alexandre Mamedov “, Andrea Deabreu “, Meghan Kulasingham-Poon *,

Andrew Loblaw “>**

4 Odette Cancer Centre, Sunnybrook Health Sciences Centre, Toronto, Canada; " Department of Radiation Oncology, University of Toronto, Toronto, Canada;
© Alfred Health Radiation Oncology, School of Translational Medicine, Monash University, Melbourne, Australia; ¢ Department of Health Policy, Measurement
and Evaluation, University of Toronto, Toronto, Canada

* meta-analysis of individual patient data evaluated IR-PC
from four prospective trials of prostate SBRT (two trials
each of 2F- and 5F-SBRT).

 Median f/u 9.4yrs.

* no significant diff in S5yr BCF or DM; no sig diff in acute or
late urinary or bowel QoL

Udovicich C, et al,, Eur Urol Oncol. 2025 Jun;8(3):763-773

Cumulative biochemical failure (Nelson-Aalen estimate)
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Adaptive SBRT

« Given the high dose Eer fraction, SBRT magnifies geometric
uncertainties and ris

Growing adoption of adaptive radiotherapy (ART) for prostate cancer due to

known variabilities in daily anatomy as well as both inter- and intra-fraction
motion

Lack of strong clinical trial data to quantify benefit over standard SBRT

e R Adapted Plan (treated)
Session 8 . Axial 0] ] kveBeT_08a01 Session 8




3-7 May 2024
Glasgow, UK

Daily adaptive radiotherapy is pushed by manufacturers instead of clinical evidence

Chair: Carsten Brink, Denmark, Chair: Lorenzo Placidi, /taly

Overview: Daily adaptive radiotherapy (DART) has recently been supported by relevant technological innovations, and we are now approaching the era of daily adaptation
of treatment plans based on a patient's evolving anatomy. While manufacturers advocate widespread adoption of DART, some critics argue that this push is driven by
commercial interests rather than robust clinical evidence. In addition, the benefits of the DART should also be assessed while maintaining at least the same quality
standards. Potential critical issues for discussion include the challenges of technology implementation, regulatory oversight and the need for guidance. This discussion
aims to explore the motivations behind manufacturers' promotion of DART and to review the existing clinical evidence to support its widespread adoption

Session Code: 2130 Session Type: Debate Track: Physics



Research

JAMA Oncology | Original Investigation
Magnetic Resonance Imaging-Guided vs Computed Tomography-Guided
Stereotactic Body Radiotherapy for Prostate Cancer

The MIRAGE Randomized Clinical Trial Acute GU toxicity Acute Gl toxicity
Amar U, Kishan, MD; Ting Martin Ma, MD, PhD; James M. Lamb, PhD; Maria Casado, BS; Holly Wilhalme, MSc; Daniel A. Low, PhD; lm

100
Ke Sheng, PhD; Sahil Sharma, BS; Nicholas G. Nickals, MD, PhD; Jenathan Fham, PhD; Yingli Yang, PhD;
Yu Gao, PhD; John Neylon, PhD: Vincent Basehart, BS; Minsong Cae, PhD; Michael L. Steinberg, MD % w
Visual Abstract 295
IMPORTAMCE Magnetic resonance imaging (MRI) guidance offers multiple theoretical [& invited Commentary page 373 80 g0
50.0

advamtages in the context of stereotactic body radiotherapy (SBRT) for prostate cancer.

However, to our knowledge, these advantages have yet ta be demonstrated in a randomized Supplemental content 70 70
climical trial. 447
m3 m2
DBJECTIVE To determine whether aggressive margin reduction with MRI guidance 60 o0
significantly reduces acute grade 2 or greater genitourinary (GU) toxic effects after prostate ot 2 1
SBRT compared with computed tomography (CT) guidance. * 50 * 5
DESIGM, SETTING, AND PARTICIPANTS This phase 3 randomized clinical trial (MRI-Guided 1 &1 0
Stereotactic Body Radiotherapy for Prostate Cancer [MIRAGE]) enrolled men aged 18 years or 40 40
older who were receiving SBRT for clinically localized prostate adenocarcinoma at a single 44,7 & o
center batween May 5, 2020, and October 1, 2021. Data were analyzed from January 15, 2021, 30 30
through May 15, 2022, All patients had 3 months or more of follow-up.
20 20
* Phase 3 RCT comparing SBRT(40Gy/5fx’s) with CT (4mm 10 - 10
margins) vs. MRI (2mm margins)- guidance for localized 0 0
prostate cancer T MRI a MIR!

* If>10% of the prostate area moved outside of a 3-mm
gating boundary, an automatic beam hold was initiated.
* Daily recontouring/online adaptive not performed

* Acute grade 2+ GU toxicity was lower with MRI (2mm
margins) than with CT (4mm margins) guidance (24.4%
vs 43.4%, P =.01), as was acute grade 2+ Gl toxicity
(0.0% vs 10.5%, P =.003)

* Biochemical outcomes and long-term toxicity pending
* 32% HR/VHR, 8% cN1

Kishan AU, et al, JAMA Oncol. 2023 Mar 1;9(3):365-373
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Original Article E ; s =
Dosimetric impact of interfraction prostate and seminal vesicle volume W) . _ . s e
changes and rotation: A post-hoc analysis of a phase IIl randomized trial %= c Prostae CTV % Vol changn st 5 b Fractions
of MRI-guided versus CT-guided stereotactic body radiotherapy o E o e TV K A hangs st
Ting Martin Ma*, Jack Neylon ®, Maria Casado®, Sahil Sharma®, Ke Sheng®, Daniel Low®, Yingli Yang °, g 3 § 0 ! ’ .
Michael L. Steinberg?, James Lamb , Minsong Cao ™', Amar U. Kishan*"*! " ’ i £ e
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A Department of Redintion Oncofogy, University of Cofifornia, Los Angeles; and ® Department of Urolngy, University of Colifornio, Los Angeles, United States ,3; 10 ) o g w0 I . :
. ¥ 10 ADT Ho ADT # 10 ADT No ADT
* Post-hoc analysis from MIRAGE showed
interfraction changes in target volume and prostate
Table 1
d | m e N Si O g] S Dosimetry of prostate and proximal SV CTV.
. . . . Prostate CTV Proximal SV CTV
[ ]
all patients experienced isotropic prostate volume o0 o -~ - o0t - -~ -
increase during SBRT (p =0.0016). Mean 96.1 98.9 414 40,0 83.9 913 406 37.0
. . . Median 975 99.9 414 403 87.1 96.3 412 38.5
* Despite volumetric changes, prostate dosimetry Minimum 824 %04 404 343 0.1 141 266 152
Maximum 100.0 100.0 41.8 41.0 100.0 100.0 422 41.2
; ; ; 94, 98.8 3 400 8.6 89, 406 36.
remained favorable with a 2 mm margin, though g P 1000 e 105 o6 b e 0
. . . Frequency of =100% (%) nfa WE 40.0 292 nfa WE 34.4 13.2
proximal SV dosimetry was more sensitive. Frequency of >95% (%) 7 04 400 376 3 380 26
. . . Frequency of =90% (%) 91 100 40.0 392 44 74 38.8 316
° C O n C lu S I O n : O n ll n e a d a pt |Ve th e ra py m ay V100% and V95% are expressed in % volume of the respective target; Diean and D95% are expressed in Gy. CTV, clinical target volume; Q1, quartile 1; Q3, quartile 3; 5V,

seminal vesicle,

occasionally be needed to address prostatic

swelling and proximal SV rotations. * |n 94% of fractions, at least 95% of the target volume

received at least 95% of the prescribed dose for the
prostate
e compared to only 59% forthe proximal SV.

Ma TM, et al, Radiother Oncol. 2022;167:203-210.
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1.5T MR-Guided Daily-Adaptive SBRT for Prostate Cancer:
Preliminary Report of Toxicity and Quality of Life of the First
100 Patients
Filippo Alongi 2(%, Michele Rigo !, Vanessa Figlia !, Luca Nicosia "', Rosario Mazzola !, Niccold Giaj Levra ?,
Francesco Ricchetti 107, Giovanna Trapani !, Giorgio Attina !, Claudio Vitale !, Edoardo Pastorello !,

Antonio De Simone 1, Davide Gurrera !, Stefania Naccarato 1, Gianluisa Sicignano 1 Ruggero Ruggieri 1
and Francesco Cuccia 1

! Advanced Radiation Oncology Department—IRCCS Sacro Cuore Don Calabria Hospital,
37024 Negrar di Valpolicella, Italy

?  University of Brescia, 25121 Brescia, Italy

Correspondence: francesco.cuccia@sacrocuore.it

Alongi F, et al., J Pers Med. December 2022; 2022, 19(12):2192.

@ Current Oncology I’i’n\lafy

Article

Online Adaptive MR-Guided Ultrahypofractionated
Radiotherapy of Prostate Cancer on a 1.5 T MR-Linac:
Clinical Experience and Prospective Evaluation

Vlatke Potkrajcic 1*(, Cihan Gani 17, Stefan Georg Fischer 2, Simon Boeke !, Maximilian Niyazi !,
Daniela Thorwarth 13, Otilia Voigt -3, Moritz Schneider 3, David Ménnich (9, Sarah Kiibler !, Jessica Boldt !,
Elgin Hoffmann !, Frank Paulsen !, Arndt-Christian Mueller * and Daniel Wegener -3

Department of Radiation Oncology, University Hospital Tiibingen, 72076 Tuebingen, Germany
Department of Radiation Oncology, Klinikum Esslingen, 73730 Esslingen am Neckar, Germany
Section for Biomedical Physics, Department of Radiation Oncology, University Hospital Tithingen,
72076 Tuebingen, Germany

*  Department of Radiation Oncology and Radiotherapy, RKH-Kliniken Ludwigsburg,

71640 Ludwigsburg, Germany

Department of Radiation Oncology, Alb-Fils Kliniken GmbH, 73035 Goeppingen, Germany
Correspondence: vlatko.potkrajcic@med. uni-tuebingen.de
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Pokrajac V, etal, Curr Oncol. May 2024; 2024, 31(9):2679-2688.

a) Treatment workflow on 1.5T MR-Linac

= Plan reoptimization: 3.1 min

= Treatment delivery: 6.7 min

Posttreatment MR-imaging:
20min
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Stereotactic ultrahypofractionated MR-guided radiotherapy for localized
prostate cancer — Acute toxicity and patient-reported outcomes in the
prospective, multicenter SMILE phase II trial

C.A. Fink™"", J. Ristau™"", C. Buchele®, S. Kliiter”, J. Liermann ”,

P. Hoegen-SaBmannshausen °, E. Sandrini , A. Lentz-Hommertgen °, L. Baumann ",

N. Andratschke , M. Baumgartl "', M. Li“, M. Reiner®, S. Corradini “, J. Horner-Rieber “,

D. Bonekamp !, H.-P. Schlemmer’, C. Belka®, M. Guckenberger "', J. Debus ®, S.A. Koerber ™#

 Deparment of Radiation Oncology, Heldelberg University Hospltal, Heldelberg, Germany

" Deparement of Radiarion Oneolegy, Maria Hilf’ Hospital Monchenglodbach, Minchengladbach, Germany
© Instinste of Medical Biometry, Heidelberg University, Heidelberg, Germany

4 Department of Radiatian Oncology, University Hospital Zurich, University of Zurich, Zurich, Switzerland
* Department of Radiation Oncology, LMU University Hospiial Munich, Murich, Germamny

* Division of Radbology, German Cancer Reseanch Center (DRFZ), Heldelberg, Germany

# Deparrment of Rediation Oncology, Barmibersige Srueder Hospital Regensburg, Regenshurg, Germany

Table 2
Highest-grade physician-reported GU and GI toxicity up to and at the 12-week follow-up visit.
RTOG CTCAE
Highest Grade Toxicity GU GI GU and/or GI GU Gl GU and/or GI
up to 12 weeks 1 37 (54%) 14 (20%) 32 (46%) 6 (9%) 9 (13%) 8 (1204)
I 10 (14%) 12 (17%) 19 (28%) 12 (17%) 6 (9%) 16 (23%)
il 1 (1%) 3 (4%) 3 (4%) - - -
at 12 weeks 1 21 (31%) 8 (12%) 22 (33%) 1(1%) . 1(1%)
I . 4 (6%) 4 (6%) . 1 (1%) 1 (1%)

69 patients with low/intermediate-risk (4% high-risk)

localized prostate cancer underwent MRgSBRT with online

adaptive therapy.
» 37.5Gy/5fx’s to PTV, 40Gy to DIL

follow-up.

* Noresidual grade 2+ GU toxicity at 12 weeks.
Direct comparison with MIRAGE or PACE not feasible due to

Modest acute toxicity with no grade 3+ events at 12-week

different doses/prescriptions, but observed rates of acute
gastrointestinal and genitourinary toxicity are encouraging.

quality of life post-radiotherapy.

* Pendinglong-term oncologic and QOL outcomes

Patient-reported outcomes indicate minimal impact on

Fink CA, et al, Clin Transl Radiat Oncol. 2024;46:100771.
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Original Research Article

Impact of daily plan adaptation on accumulated doses in
ultra-hypofractionated magnetic resonance-guided radiation therapy of
prostate cancer

Yuging Xiong °, Moritz Rabe *, Carolin Rippke ", Maria Kawula °, Lukas Nierer’,
Sebastian Kliiter >, Claus Belka *®*, Maximilian Niyazi ®, Juliane Hérner-Rieber ™ 55",
Stefanie Corradini®, Guillaume Landry ®, Christopher Kurz®’

* Deparment of Radiotion Oncology, LMU Undversiny Hoaplal, LML Munich, Munich, Germany

" Department aof Radiation Oncology, Heidsiberg University Hospital, Heidelberg, Germany

* Heidelberg Institute of Radiation Oncology, Nationae! Center for Rodimtion Oncology, Heidelberg, Germeany

Y German Concer Consoreien (DETK), Partner site Mumich, @ Porénersiip between DXFE and LMU Undversity Hospite! Munich, Germany
“ Brvarion Cancer Research Center (HZKF), Munich, Germany

* Clinical Cooperarion Undr Radianon Oneology, German Concer Research Center, Heidelberg, Germany

* National Center for Tumor Diseases, Heidelberg, Germany

" German Concer Consortivm (DETK), Heidefberg, Germuany

« Measurement of accumulated dose from 23pts with PCa

treated with MRg adaptive SBRT (7.5Gy x 5)

* Each fraction’s MR images were deformably registered to the

planning MR image.

* Both non-adapted and adapted fraction doses were accumulated
* |Improved Target coverage with mixed OAR sparing

*  PTV*D95% increased significantly by 2.7 %
e CTV*D98%by1.2 %

* Bladder D0.2cc decreased by 0.4 %, urethra+2mm DO0.2cc by 0.8 %

e RectumDO0.2cc increased by 2.6 %
*  though rectum DO0.2cc still below the clinical constraint.

ADy [%]

ADg >cc [%]

«— bladder Do 2cc
—e— rectum Do2cc 1

—e— urethra*2™m Dy, .

“In conclusion, online adaptation in MRgRT was found to
be advantageous in improving target coverage and OARs
sparing, especially for patients experiencing strong
anatomical changes. However, the average improvement
was limited for most patients.”

Xiong Y, et al., Phys Imaging Radiat Oncol. 2024;29:100562.
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Varian ethos online adaptive radiotherapy for prostate
cancer: Early results of contouring accuracy, treatment
plan quality, and treatment time
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| Trent Aland®

Abstract

The Varian Ethos system allows for online adaptive treatments through the uti-
lization of artificial intelligence (Al) and deformable image registration which
automates large parts of the anatomical contouring and plan optimization pro-
cess. In this study, treatments of intact prostate and prostate bed, with and with-
out nodes, were simulated for 182 online adaptive fractions, and then a further
184 clinical fractions were delivered on the Ethos system. Frequency and mag-
nitude of contour edits were recorded, as well as a range of plan quality metrics.
From the fractions analyzed, 11% of Al generated contours, known as influencer
contours, required no change, and 81% required minor edits in any given frac-
tion. The frequency of target and noninfluencer organs at risk {(OAR) contour
editing varied substantially between different targets and noninfluencer OARs,
although across all targets 72% of cases required no edits. The adaptive plan
was the preference in 95% of fractions. The adaptive plan met more goals than

Road, Wahroonga, NSW. Australia.

the scheduled plan in 78% of fractions, while in 15% of fractions the number of
Email: Miel byma@icon team

goals met was the same. The online adaptive recontouring and replanning pro-
cess was carried out in 19 min on average. Significant improvements in dosime-
try are possible with the Ethes online adaptive system in prostate radiotherapy.

* OART on 12 retrospective prostate/bed
+/- LNs and 6 prospective patients
* The adaptive plan met more goals than

the scheduled plan in 78% of fractions

* In 15% of fractions the number of goals met
was the same.

920

Fractions where scheduled
plan met more goals

Fractions where adaptive
plan met more goals

80
70
60
50
40

Number of fractions

30
20
10

-3 2 -1

0 1 2 3 4 5

6 7 8 9 10 M

Difference in goals met per fraction (Adaptive - Scheduled)
= Goals meeting minimum acceptable criteria

TABLE 4 Timing data for retrospective and clinical patient

fractions

= Goals meeting ideal criteria

FIGURE 2 Histogram of differences in number of planning clinical goals met per fraction

TABLE 2 Percentage of fractions that the adaptive plan was
selected for treatment

Percentage that
adapted plan was

Treatment site selected
Intact prostate 98.8%
Intact prostate and nodes 98.7%
Prostate bed and nodes 89.4%
All sites 95.3%

Retrospective data
Adaptive time
(average + SD)

Clinical data
Adaptive time

(average + SD)

* Clinical Tx took, on avg, 34 mins

* Does this include Global Time: Patient Setup,
Acquisition of Verification Imaging, Image Analysis

Treatment site (mm:ss) (mm:ss)

Intact prostate 15:21 + 03:18 33:57 + 05:13
Intact prostate and nodes  19:30 + 04:06 34:12 + 06:23
Prostate bed and nodes 21:20 + 03:55 34:17 + 07:23
All sites 19:11 + 04:29 34:11 + 06:34

and Recontouring, Online Adaptation Time, Plan
Approval, Patient-Specific QA, Technical Setup and
Calibration, Treatment Delivery, Waiting for
Radiation Oncologist and Medical Physicists.

Byrme M, etal, J Appl Clin Med Phys. October 2021.



Adaptive SBRT

» ASPIRE (NCT06825091)

« Phase lll RCT of adaptive SBRT vs. standard IG-SBRT for localized prostate cancer
- Adaptive arm: Daily adaptive planning (both MR- and CT-based adaptive SBRT)
. 36.25 Gy/5 fx (PACE-B) or 42.7 Gy/7 fx (HYPO-RT-PC)
« Treatment EOD over 2-3 weeks
« Goal of tightening margins
- Standard arm: No plan modifications after initial CT simulation and planning
. 36.25 Gy/5 fx (PACE-B) or 42.7 Gy/7 fx (HYPO-RT-PC)
« Treatment EOD over 2-3 weeks

« Primary outcome - urinary QOL (EPIC-26)
« Started enrollment Spring 2025, Target accrual 320 patients
* Trial estimated to close 2030



Agenda: Emerging Trends, Future Directions

* PSMA PET in staging and treatment planning

* Novel combinations w radiopharmaceuticals and systemic
agents

* Biomarker-driven personalization of SBRT
* Molecular-Based Imaging Redefining the Disease Landscape

* Focal boosting, adaptive therapy, and ultra-short
fractionation

* Oligometastatic Disease



SBRT metastatectomy

EDITORIAL

Oligometastases
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Ralph R. Weichselbaum
The University of Chicago
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Hellman S, Weichselbaum RR. Oligometastases.J Clin Oncol. 1995;13(1):8-10

Oligo-something disease

MDT to all disease MDT to recurrent disease

f

Oligometastasis Oligorecurrence

MDT to progressive disease

Oligoprogression

Systemic Therapy

MDT to symptomatic disease

Widely Metastatic Disease

Beckham TH, Yang TJ, Gomez D, Tsai CJ. Metastasis-directed therapy for oligometastases and beyond. Br J

Cancer. 2021;124(1):136-141. doi:10.1038/s41416-020-01128-5



L} W ADT with SBRT versus SBRT alone for hormone-sensitive
oligorecurrent prostate cancer (RADIOSA): a randomised,
open-label, phase 2 clinical trial

Givlia Marvaso*, Giulia Corrao*, Mattia Zaffaroni, Maria Giulia Vincini, Chiara Lorubbio, Sara Gandini, Cristiana Fodor, Sofia Netti, Dario Zerini, A
Stefano Luzzago, Francesco Alessandro Mistretta, Konstantinos Venetis, Giulia Cursano, Tiziana Burla, Ketti Mazzocco, Federica Cattani, 100 -

A i 1 . 'S [a =gl Fa-32-
Giuseppe Petralia, Nicola Fusco, Gabriella Pravettoni, Gennaro Musi, Ottavio De Cobelli, Chad Tang, Piet Ost, David A Palma, Roberto Orecchia, SBRT: median 151 months (95% CI 12. -228)
¥ ? SBRT with ADT: median 32.2 months (22.4-MNR)
A 1 - -
: 75 \1_‘ HR 0-43 (95% C1 0-26-0.72), p=0-0010

Barbara Alicja Jereczek-Fossa
25 —— SBRT _\_\—I—‘

* Randomized phase |l trial of SBRT alone vs.
SBRT + ADT for hormone-sensitive  SeRTwith ADT
oligorecurrent prostate cancer T 2 24 3 a8

Number at risk
{number censored)

 RT dosetooligometastatic sites 30 Gy/3 fx EOD SBRT 51(0) 32.(0) 1207) 36) 21
) SERT with ADT 51(0) 46 {3) 21{11) 104(5) 3{4)

e ADT duration-6 months

* Prlmary OUtcome - Cllnlcal PFS ]ﬂ{)__l]—"_l_ SERT: median 12-6 months (95% €19-6-13-4)

1 SERT with ADT: median 26-8 months (16. -8-33-5]
75 ' HE 0-40 (95% C 0-24-0-66]), p=0-0002

Clinical progression-fres
survival (%]
(¥y
=}
1

* Study met primary outcome of improved

clinical PFS as well as biochemical PFS with g N \ﬁh__%LL
the addition of 6-month short-term ADT g . |

. Time from randomisation (months)
Number at risk ' '

[number censored)
SERT 51(0) 28(0) 9(4) 34 211)
SBRT with ADT 51(0) 451(3) 18 {10 6(6) 3(3)

Marvaso et al. Lancet Oncol. 2025 Mar;26(3):300-311.



100 — ADT-ENZA

3 —— ADT-ENZA-SBRT
The Lancet Oncology IS
Volume 26, Issue 9, September 2025, Pages 1158-1167 5 75_
Metastases-directed therapy in addition to % 504
standard systemic therapy in 5
oligometastatic castration-resistant prostate £,
cancer in Canada (GROUQ-PCS 9): a -
multicentre, open-label, randomised, phase 3
2 trial T T T ! : :
e andomiater
Guila Delouya MD °, Boris Bahoric MD ©, Andrew Feifer MD ', Venkata Ramana Agnihotram mMD /!, (censored)
Theodoros Tsakiridis MD ¥, Fabio L Cury MD ., Rafika Dahmane MD ™, ADT-ENZA 48 (-) 37 (4) 20(3) 13(1) 10 (6) 2(1)
Nikhilesh Gajanan Patil MD ", Scott Tyldesley MD @ ADT-ENZA-SBRT 52 {) 42 (5} 33 (9) 22 (4) 15 (9) 2 (2]
100+ —— ADT-ENZA
M M . = —— ADT-ENZA-SBRT
* Randomized phase |l trial of MDT in castrate- :
resistant prostate cancer % 75-
* Randomization — ADT-enzalutamide + SBRT to all =
oligometastatic sites (<5 mets) S -
* SBRT significantly improved radiographic PFS g
4.6 years vs. 2.3 years 2 2s-
* In the setting of advanced castrate-resistant £
prostate cancer, SBRT has a role in combination =T 1 I I 1
Wlth ADT a n d AR In h Ib ItO rS Number at risk Years since randomisation
{censored)
Niazi et al. Lancet Oncol. 2025 Sept;26(9):1158-1167. ADT-ENZA 48(-)  39(5 21(3)  13() 10(6)  2(1)

ADT-ENZA-SBRT 52(-)  43(6) 32(10) 20(5) 14(10)  2(1)



De-novo om-HSPC

SoC SoC + MDT

Ongoing RCTs

STAMPEDE?2 - SBRT
PLATON

TERPS
OLIGOPRESTO

Singh M, et al, Semin Radiat Oncol

Role of MDT in oligometastatic prostate cancer: Key Questions

Observation MDT

STOMP

ORIOLE

Excellent LC &
delayed progression
with MDT

. 2025 Jul;35(3):423-432.

Metachronous om-HSPC om-CRPC
R R R R
SBRT ENRT ADT MDT + ADT MDT MDT || MDT+RLT SoC SoC+ MDT
PEACE V-STORM EXTEND RADIOSA RAVENS (Ra?%?) ARTO
LUNAR (Lu®””
(. ) GROUQ PCS-9
(ongoing)
ENRT is safe & MDT + ADT improved PFS Adding RLT (Ra?2) MDT improved PFS
improves RFS did not benefit and TTNT
Table 1 Studies Incorporating MDT in De-Novo omHSPC
Published Studies Setting (%) Patients (n) Type Imaging Intervention Endpoint
Author
Ongoing studies
STAMPEDE 2: SABR  OMD (100%) 2476 Phase Ill RCT  CT/BS (1-5 lesions) Standard Arm: SoC Dual primary endpoints
trial (NCT06320067) Test Arm: SoC + SBRT rPFS
oS
PLATON trial OMD 410 Two-arm PSMA-PET Standard Arm: FFS
(NCT03784755) ORD (stratification phase Il RCT CT/BS Systemic therapy + Local
factor) (stratification factor) ~ treatment to prostate
Test Arm:
Systemic therapy + Local treatment
to prostate and metastatic sites
TERPs trial OMD (100%) 122 Phase IlRCT  CT/BS (1-3 lesions) Standard Arm: BST + RT to prostate 2 year FFS
(NCT05223803) PSMA-PET Test Arm: BST + RT to

(1-5 lesions) prostate + SBRT



ASCO GUZOZS: WOLVERINE meta-analysis C. Tang et al

Contributing Studies

_ H 1 H Trial Level Analysis: Cox Regression (Stratified by Trial):
*Meta-analysis of 5 randomized trials on Randim elfeits fadal P<0.00% NDT (o SO LS DK (96% C1-0 350,68 P<0.001

omPC (standard of care +/- MDT):

simprovements in PFS, rPFS, and
castration resistance-free survival il 55 s o7
*MDT improved overall survival with a e 2l upn s
p-value of 0.051 Seha
*MDT benefit was maintained across all
subgroups including patients with untreated
primaries, staging imaging, castration

Se.nSitiV.E/reSiStance StatUS, and treatment URO @ GU ONC PARTNERING WITH THE PROSTATE CANCER FOUNDATION
with/without ADT. TODAY" yeas TODAY" | Powering Education Driven by Evidence
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Systemic Therapy Combinations

* Combining SBRT with advanced systemic therapy
approaches—including AR inhibition—offers a synergistic
strategy to treat both visible and microscopic disease

* However, is it time to rethink the paradigm of ADT as the
backbone of management of metastatic prostate cancer in
the oligorecurrent setting?
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