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| First lets contextualize the non-‘extreme’
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Oh boy....
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Presentation Schema

* Oligometastatic (OM) State in Oncology
* Overarching hypothesis
e Evidence of existence and treatment benefit
* Some definitions

* OM/OR State in PCa

e Evidence supporting existence
* Treatment results

* Final thoughts
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. Presentation Schema

* Oligometastatic (OM) State in Oncology
* Overarching hypothesis
e Evidence of existence and treatment benefit
* Some definitions
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| Oligometastatic State

* M1 = incurable.... but....

* “Cancer comprises a biological spectrum, extending from when a
disease is localized to one that is systemic when first detectable
but with many intermediate states.”

e “An attractive consequence [of the] oligometastatic state is that
some patients should be amenable to a curative therapeutic
strategy”
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* Hot topic
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. Substantiation of the Paradigm

* Translational research
* Improved imaging methods

* Improved systemic therapies to treat additional microscopic
sites (contradictory?)

* Advancements in surgery (e.g. laparoscopic, robotic)
* Advancements in radiotherapy (e.g. SBRT)

But question remains: Fact or Fantasy?
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| Example in PCa: Biologic Correlate

e A22 -1 wA22 -2 mA22 -3
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Potential(s): Prevent/Delay CRPC emergence? Cure?
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 Subset of patients with M1 disease do well I o=
* Non-randomized experience(s) V,;?”’

e Randomized evidence

\\ @

* Refining definitions:

Primary

aie  tumor
L \
’

f-&——
* synchronous vs metachronous X
e de novo vs OM recurrence vs OM progression esirmud 0/""% ¥ ol

e Recent trials

Models simpler that reality: Complexity imported into the clinics

Turajlic and Swanton. Science 2016
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| Observational & Obstinate-ional Evidence
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FIGURE 1. Cumulative percentage of respondents using stereo-
tactic body radiotherapy (SBRT) for oligometastases during the
defined time intervals.
20 Other
To perform clinical research
0 T T T 3
0 0 120 180 IGRT allowed sparing of normal structures
Vi (mestns) Patients were not surgical candidates
Figure 1 | Survival of patients undergoing pulmonary resection of metastatic tumors. Each curve
represents the survival of patients with an increasing number of risk factors for recurrence as Demonstration of durable local control
determinad by a retrospective review of the data.” These categories are: group |, a singla —
resectable metastasis with e disease-free interval from primary tumor to metastasis of \9"“ St \9“ \§“ \Q"‘-‘ \§"\§"" \9“‘ i \Q‘"‘
>36 months; group ll, multiple metastases or a diseass free interval <36 months; group Il DN W AN R o
multiple metastases and a disease free interval <36 months, The size, number and tumor type . - -
are risk factors for recurrence. Permission obtained from Elsevier @ Pastorine, U. et al. L Thorac. FIGURE 2. Reasons for adopting stereotactic body radiotherapy
Cardiovasc. Surg. 113, 37-49 (1997). (SBRT) to treat oligometastases. IGRT indicates image-guided

radiation therapy.

Weichselbaum and Hellman, Nat Rev Clin Onc 2011;
e 3 , . .
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—— Local consolidative therapy

— Maintenance treatment

| Gomez’s (MDACC) Trial

Progression-free survival (%)

Maintenance Therapy/Observation

0 T T 1
0 12 24 36
Conside; Number at risk
' surgery (number censored)
Standard malnte.nance PD/ radiation to Local consolidative therapy 24 (0) 8(6) 2(3) 0(1)
<3 non- therapy or surveillance Toxicity primary and Maintenance treatment 24 (0) 2(6) 0(1) 0(0)
Front Line progressing metastases B
Systemic L lesions:
Therapy randomize Local Consolidation Therapy
to
Surgeryt 3
radiation to Standard maintenance | __ PD i
primary and therapy or surveillance 5
metastases §
5
3 ;
Z
z
0 T T ]
0 12 24 36
Nomberat sk Time (months)
(number censored)
Local consolidative therapy 24 (0) 8(6) 2(4) 0(1)
Maintenance treatment 24 (0) 2(7) 1(1) 0(1)
2
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| Ph 2 RCT: UT Southwestern

JAMA Oncology | Original Investigation

Consolidative Radiotherapy for Limited Metastatic
Non-Small-Cell Lung Cancer

A Phase 2 Randomized Clinical Trial

Figure 2. Analysis of Progression-Free Survival

100+
Puneeth lyengar, MD, PhD; Zabi Wardak, MD; David E. Gerber, MD; Vasu Tumati, MD; Chul Ahn, PhD;
RandallS. Hughes, MD; Jonathan E. Dowell, MD; Naga Cheedella, MD; Lucien Nedzi, MD;
Kenneth D. Westover, MD, PhD; Suprabha Pulipparacharuvil, PhD; Hak Choy, MD; Robert D. Timmerman, MD 75
34 Patients assessed for eligibility T 50-
'; SADR plus maintenance
> 5 Did not meet inclusion criteria 2
= o N Maintenance only+
29 Patients randomized to \, 0 ' - : : ,
SADR or maintenance ala_(rg/ ol 0 100 200 300 400 500
—— —anne <% Time, d
— - No. at risk
14 Allocated to SABR 15 Allocated to maintenance alone SAbR plus
L ‘ maintenance 14 12 6 3 1
Maintenanceonly 15 8 1 1 1
14 Analyzed 15 Analyzed
SADR indicates stereotactic ablative radiotherapy.
&
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| Phase 2 RCT: SABR-COMET

Patients with up to 5 metastatic lesions from any
primary tumor site, meeting inclusion criteria

100+

v g 90+ stratified log-rank test: p = 0.001
80~
RANDOMIZATION E 345
(1:2 ratio of randomization to Arm 1 vs. Arm 2) V50
§ 40
A 30]
l l g i SABR Arm
r ) ' A J
o ARM 1: STANDARD OF CARE ARM 2: STANDARD OF CARE + SABR B 12 Control Arm
palliative RT to any symptomatic sites SABR to all sites of known diseasa 0 1 2 3 1 5
Further chemotherapy at discretion of Further chemotherapy at discretion of Time (Years)
kmedk:al oncologist \medlcal oncologist E Aambioriifiks
v v Control 33 7 3 1
i FOLLOW-UP ] f EOLLOW-UP ] AR 66 M 15 6 3 1
Increased AEs G2-5; No differences in OS, QoL or use of systemic agents
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Context: Natural History of PCa

Terminal
event
Subsequent
treatment(s)
e *a 5
e o
. First-line
o . treatment
E -
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=) Primary gd' s
salvage isease 1
Primary treatment § %
curative-intent o @
treatment i .

Time since tumor initiation
Pre-Clinical Phase Primary Localized / PSA Metastatic hormone- Metastatic castration-
disease relapse sensitive disease resistant disease
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| Definitions

Schema of oligometastases Schema of oligo-recurrence Schema of oligo-progressive

L & 2 &
AL

/u&

I ‘/ | R
b‘u Ji b= =l ==

1 2

Others:

e Oligo-recurrence: systemic, regional
* Oligo-metastasis: synchronous, metachronous

Different disease states with distinct biology/prognosis

25
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. Presentation Schema

* OM State in PCa

* Evidence supporting existence
* Treatment results
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2 (less uncommon) scenarios

Schema of oligometastases Schema of oligo-progressive
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| OMin PCa: Does exijst?

Age at PCa diagnosis, yr
Median (IQR)
Follow-up from PCa diagnosis, yr

Primary therapy, n (%)

Radical prostatectomy alone 21(17.6)
Radical prostatectomy with postoperative RT 37 (31.1)
Radical prostatectomy with 31 (26.1)
postoperative RT and ADT
Radiotherapy and ADT 22 [185)
Radiotherapy alone 8 (67)
PSA at initial diagnosis, ng/ml
Mean (range) 18.1 {13-180)
Median (IQR) 10.7 (6.8-19)
Unknown 9
EAU prognostic grouping at initial diagnosss, n (%)
Low 5(42)
Intermediate 30 (25.2)
High 51{429)
Very high 30 (25.2)
Unknown 3(25)
Interval from diagnosis to metastases, yr
Mean (range) 50(02-168)
Median (IQR) 47 (2.7-68)
PSA level at first documented metastases, ng/ml
Mean (range) 895(0.1-116.7)
Median {IQR) 40(16-88)
Unknown 1
PSA DT at first documented metastases, mo
Mean (range) 56 (1.0-300)
Medizn (IQR) 39 (29-69)
Unknown 36

=5 3
- Radiation Oncology Princess Mm‘g"“‘?‘
¥ UNIVERSITY OF TORONTO Cancer Centre %' UHN

No. of lesions at diagnosis of metastases, n (%)

One metastasis 86 (72.3)
Two metastases 22 (185)
Three metastases 11(92)
Primary site of metastases, n (%)
Lymph nodes 72 (60)
Pelvic 53 (45
Obturator 12 (10)
Internal iliac 9(8)
External ihac 17 (14)
Presacral 2(2)
Common ibac &(5)
Combination of nodal sites 7(6)
Extrapelvic 12 (10)
Both 7(6)
Bones, n (%) 43 (36)
Axaal 2218}
Appendicular 17 (14)
Both 403)
Viscera, n (%)
Liver 1(1)
Lung 1{1)
Node andjor bone andjor viscera, 1 (%) 2]
Imaging modality at recurrence, n (%) )
Choline PET-CT 92 (77)
FDC PET-CT 24 (20
>_m 313 ’,
Adjuvant ADT, n (%) A
No 58 (50}
Yes &0 {50)
\ Duration of ADT, mo, median {range) 2 mo (1-8 mo) y

Ost et al. Eur Urol 2018

Time, mo




| First study in PCa: STOMP Trial

Surveillance or metastasis-directed Therapy for
OligoMetastatic Prostate cancer recurrence
(STOMP): study protocol for a randomized
phase Il trial

Karel Decaestecker', Gert De Meerleer’, Filip Ameye”, Valerie Fonteyne®, Bieke Lambert”, Steven Joniau®,
Louke Delrue®, Ignace Billiet’, Wim Duthoy®, Sarah Junius’, Wouter Huysse®, Nicolaas Lumen' and Piet Ost’

linical
A Radiotherapy > Active clinica

PSA relapse or surgery surveillance
following local Detection of
curative treatment metastases Oligometastases -» Randomization
Arm B Active clinical
F——— —- = = - surveillance

Polymetastases -9 Androgen deprivation therapy

Reasons to start ADT: local progression, symptomatic progression or polymetastatic progression

g .
= Radiation Oncology Princess Margaret
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STOMP Trial

Ead

A

Enrollment Assassed for aligibility
Exciuded (n=146)
Did not meet inclusion criteria (n=77)
Declined to participate (n=69)
Randomly assigned
Allocation
Allocated to surveillance arm n=31)
Receivad allocated intervention {n=26) Allocated to metastasis-directed tharapy (n = 31)
Received metastasis-directad in=5) Raceived allocated intaervantion n=31)
therapy as per protocol
| Lostto follow-up Lost to follow-up
in=0) {n=0)
Analysis
Analyzed in the primary analysis  (n=31) Analyzed in the primary analysis  [(n=31)
Analyzed per protocol (n=26) Analyzed per protocol (n=36)
- PR Ost et al. JCO 2018
Radiation Oncology rincess \Vlargaret
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Metmastasss-

Directed
Surveiliance Therapy
Charactenstic (n=31) {n=31)
Age at PCa diagnosis, years
Mean (range) 633 (47-79) 608 (43-75)
Median (IQR) 64.0 (5869) 62 (57-66)
PSA at PCa dagnosss, ng/mL
Mean (range) 121 (25362) 220351140
Median (IQR) 106 (73-1563) 144 (B6-27.3
Gleason score
=8 10 (323} 4 (12.9)
7 11 (323) 17 (54 8|
=8 10 (323) 10 (323}
Primary tumor classification
ple T1 4(129) 285
plc T2 13 419) 9 (29.0)
p/lc T30r T4 14 (452) 20 (64.5)
Nodal status at PCa diagnosis
PNx/cNO 5 (16.1) 2 65
pNO 24 (774) 25 (80.6)
pN1 2(65) 40129
Type of treatment st PCa diagnosis
RP 5016.1) 2 65
RT 8 (258) 7 (22.6)
RP and RT 18 (58.1) 22 (70.9)
ADT at PCa dagnosis
No 16 (516) 19 (61.3)
Yes 15 (484) 12 (38.7)
Time betwean PCa diagnosis and
inclusion, years
Mean (range) 63 (05-229) 58(06-14.2)
Median (IQR) 4913380 6.3 (3.58.3)
PSA at inclusion, ng/mL
Mean (range) 69(03-31.0 907445
Madian (IQR) 38 (0896) 531{2812)
PSADT at inclusion
= 3 months 10 (323) 10323}
> 3 months 21 (67.7) 21 (67.7)
No. of metastases
1 9 (29.0) 18 (68.1)
2 10 (323) 6(193)
3 12 (38.7) 7 (22.6)
Location of metastases
Nodal 17 (B48) 17 (54 8
N1 B (258) 13 (41,9}
Mia 5(162) 4129
Combination of N1 and M1a 40129 0(0.0)
Non-nodal 14 (a52) 14 (45.2)
M1b 11 (355) 13419
Combination of N1/M1a and M1b 397 0(0.0)



| Randomized Phase 2: SBRT vs Observation

B Surv

g 8 & 8

8
ADT-Free Survival (%)
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MDT

HR, 0.60 (95% C1, 0.31 to 1.13); log-rank P« .11

PSA Response at 3 Months (% Change)
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1 l I
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50
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100 5 20 2 30 3 4 & 90 % & MTD 31
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| PSMA MRgRT: Schema

Work@PackageR :FTherapeutics

MRgRT SABR

Discover newRurative-inten tl

treatment
1 UnprecedentedBbrecisionBan di
accuracy
5 -
. v
< a Work@®ackage® :Blranslational g
:
PSAZ quUid&iopsy FALS soried PSRA Vv M
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Recurrent PCa postfd [**FIDCFPYLEPET/MRI A ll I | “I I l | ”5
Surgery@Radiotherapy Responselnonitoring&mn d? I = — B
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; : : eed translationalBtudies.k 1 =
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| PSMA MRgRT: Design

Post maximal local therapy (RadP + RT)

Primary endpoint: - Rising PSA (>0.4ng/ml and <3ng/ml)
NED (biochemical CR [PSA <0.05]) - Negative conventional staging
HO: RR<5% - No previous use of salvage ADT
Ha: RR>20%
2-stage design, n=37 l
Secondary endpoints: [“F]DQEE!_L.PET-I’H‘!RICT .
SABR toxicities StUd'f Intervention- Diagnostic

Qualitative and quantitative imaging metrics of PET/MR

Correlates of SABR treatment outcomes and PSA2
kinetics.

18E-DCFPyL PET/MRI molecular response post SABR

Comparative performance between 8F-DCFPyL PET/MR
and PET/CT

* : [
= Radiation Oncology Princess Margaret
%Y UNIVERSITY OF TORONTO Cancer Centre %' UHN



' PSMA MRgRT: Consort

PET MR/CT
n=72

Negative PET
n= 16

n= 56

[ Positive PET MR/CT }

Prostate bed recurrenc

Poly-metastatic n=10;
e
n=4: other n=5

Treatment response-
evaluable

n=37 Lost to follow-up }

(
[\ [ e
J

SABR Surgery
n= 27 n=10
Pl‘in(‘(;&\'. \l ;11‘{3“:11‘9?

¥ Radiation Oncology 3 |
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RERT: Response @ 3 (n=6) Or 6MO (n=29)

B None or progressive PSA response
I  PSA decrease 1-49% from baseline

" PSAdecrease =50% from baseline
B Undetectable PSA <0.05 ng/mL

g

&

PEA change from baseline [3)
[ |

&

& : [
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2 (less uncommon) scenarios

Schema of oligo-progress
|
( ® [ N

Schema of oligo-recurrence

Schema of oligometastases
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8
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STAMPEDE (H

A Overadl survival

100 A Overali suevival in low metastatic burden B Overall svival in high metastatic burden
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Control 1029 (17) 998(56) 933(82) 826(63) 601(39) 481(67) 228(37) 219(16) 122(9) 41
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% 60 Nurber ot ek Time since randomisation (monthes) Time since randomisation (months)
(events)
; Contrel 409 (78) 324 (50) 269 (49) 211 (39) 121 (16) B3 (16) S3 (8) 32 &) 36 () 6 SV Q07) 350 (126) 222 (BE) 147 {32) B (B) %9 () 4t (5) N @ o) 3
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20+
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Control 1029(300)711(189)516(119) 380(76) 216(26) 149(25) 99(13) 58(B) 31(1) 1 Parker et al. NEJM 2018

Radiotherapy 1032 (211) 799 (203)588(120) 440(70) 285(33) 212(20) 156(11) 101(14) 48(3) 18



| Something going wrong...

Fundamental elements of a crime

* Action or omission
Defined by the law (“criminality”)
Unlawful

Dolus (intent or overt negligence)
Culpability




| Something going wrong...

Discussion

This randomised comparison of more than 2000 pat-
ients with metastatic prostate cancer showed that local
radiotherapy to the prostate did not improve overall
survival for unselected patients. However, a prespecified
analysis showed that prostate radiotherapy did improve
overall survival (from 73% to 81% at 3 years) in those
with a low metastatic burden, which represented 40% of
the comparison population.
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Discussion

This randomised comparison of more than 2000 pat-
1ents w1th metastatlc prostate cancer showed that local
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Only in very few instances can we be
confident that subgroup analyses provide a
better estimate of effect than the overall
results of trials
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SWOG 51802 (n=1273)
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| Evidence to treat? to cut?

PEACE-1 (n=1168)

PEACE-1: European Phase lll Trial of
Abiraterone in patients with newly diagnosed
metastatic prostate cancer

Androgen deprivation
therapy (ADT) —

L UCEELER T EEEN  Co-primary endpoints:
Prednisane 5mg BID e s

Patients with
newly diagnosed
(hormone naive)
metastatic
prostate cancer

OMN-Z0O0zZ»x

ADT +
Local radiotherapy + —
Abiraterone-Pred

Study sponsor: Unicancer, EORTC

OS yet to come...




| Presentation Schema

* Personal opinion(s)
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Questions remain: Why MDT in PCa?

* Cure (?): alone?, combined with systemic therapy?
* Delay ADT and other systemic agents

* Improve local control (symptomatic progression)

* Decrease metastases seeding sources (PFS?)

* Improved response to AR-targeting agents (?)

* Delay emergence of mCRPC (?)

* Improve OS?

IMO: Oligorecurrent > Oligometastatic

e e S ———
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| What's Old Is New Again
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0 1 2 3 4 5 6 7 8 9 10
Years since randomization
Al risk:
Immediate 469 430 358 280 205 150 102 73 39 23 1
Deferred 465 430 349 260 207 136 85 51 27 14 5

Earlier treatment (when lower disease burden) = Higher response to ADT and PCSS/0OS

% Radiation Oncology Princess Margaret MRC Trial. BJU 1997
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| Will Rogers: here we go again! #weloveyou

PARTS OF THE ELEPHANT New kid in block: PSMA

IN THE ROOM (Prostate-Specific Membrane Antigen)

© Tohn Albirson, Wrors Nards

| A
[ . o o . - High ratio (1:100-1000)
a ’““%4 ¥ o~ . S tumour to non-target
I .'AL-'_IS‘Hﬂibodin \ GRS “eust  *F-DCFBC expression
\. wZr-J501
‘I—:;:::mm c(F / Y/ .
Bty '

- 11p (commonly intact in

‘ PL PCa)

- Internalization upon binding
(improved imaging and
therapeutic efficacy)

. —
=

7E11 antibodies

All what we’ve discussed pertains to the pre-PSMA era
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| SoFar...

* The lower the burden of

(untreated) disease, the y
better the response to £ Further
systemic Tx. 5 modulated
§ (at least) by:
* But: : " Burden of
e Cure has not been shown = ’,Sease
, . 5 * Biology
* OM state remains a working
hypothesis , , , "
Increasing Effectiveness of Systemic Therapy
& Sutiononagy - Privcee Mot Punglia et al. NEJM 2007 |
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