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The context:




How many new cancer patients in Europe will require
radiotherapy by 2025? An ESTRO-HERO analysis

Based on the projected cancer
distributions in 2025,

a 16% expected increase in the
nhumber of RT treatment courses

was estimated.

Borras JM, Lieuvens Y, et al (Spain & other countries)
How many new cancer patients in Europe will require radiotherapy by 2025? An
ESTRO-HERO analysis
Radiother Oncol. 2016;119(1):5-11
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“New concept” in Radiation Oncology: Local consolidative therapy of

the primary prostate tumour for patients with oligometastasic disease




Source

Culpetal®

Antwietal®

Gratzke
etal®

Satkunasivam
etal’

Heidenreich
etal®

Choetal®

Study design

Population-based, M1a-M1c

n=8,185 median
follow-up period:
16months

Population-based, M1a-M1c

n=7,858, median
follow-up period:

NR

Population-based, M:
n=1,538, median
follow-up period:

NR

Population-based, ¢ M*
n=4,0069, median  *Age
follow-up period:

NR

Case-control, Limited
n=01, median M1
follow-up period:
» 40.6months (RP)
* 44,0 months

(no RP)

Case-control, M1
n=140(38 cases),
median follow-up
period: 34 months

Inclusion

265 years

Intervention  OS*

* RP (n=245) *67.4%
oBT(n=120)  *52.6%
oNIT(n=7811) *22.5%
P<0.001
oRP(n=222)  +82.0%
oBT(n=120)  *66.7%
oNSR(n=7516) #43.6%
P<0.0001
*RP (n=74) *55% (RP)
oRT(n=389)  »21%(other
*ADT(n=635) therapy)

# Other (n=440) P<0.01

RP(=47)  *73%
oIMRT(n=88)  #72%
*CRT(n=107) *37%
oNT(n=3827) +34%

RP(=23)  #013%
*NoRP(n=38)  #78.9%
P=0048

#RT(n=38) *60%
*NoRT(n=102) *43%

€557

*75.8%
*61.3%
*48.7%
P<0.001

*84.7%
0 71.7%
»54.6%
P<0.0001

*NR

*79%
*82%
*40%
» 46%

»05.6%
*84.2%
P=0.043

MVA

SHR (CSM)
+(.38(0.27-0.53;RP)
+ (.68 (0.49-0.93; BT)
# 100 (ref; NLT)

aHR (CSM)
00.22(0.27-0.28;RP)
+040(0.32-0.51: BT)
# 1,00 (ref; NSR)

AR

aHR (CSM)

+ (.48 (0.27-0.85; RP)
+0.38(0.24-0.61; IMRT)
+ .85 (0.64-1.14; CRT)
* 1,00 (ref; NLT)

*NR

HR(OM)
*0.43(P=0015)

Additional
information

MVAincludes:
(leason score =8, T4,
PSA>20ng/ml, AJCC
N1 (versus NO), AJCC
M stage (versus M1a),
year of diagnosis

MVAincludes: age,
race, marital status,
tumour grade, PSA
level, and cancer
registry

Overall survival
compared between RP
patients and non-RP
patients (including RT,
ADT, and other)

o MVA includes:
sociodemographics,
primary tumour
characteristics,
CCl,ADT and
bone radiation
within 6 months of
diagnosis.

* OnCRR:SHR
(95% Cl) for PCSM
versus NLT:

* RP 0.58(0.35-0.95),
IMRT 0.43 (0.27-0.68)

Inclusion criteria:
<3 lesions on bone
scan; absence of
visceral or extended
LN metastases;
PSAnadir <1ng/
mlafter 0 months of
neoadjuvant ADT

MVAincludes:
ECOG status, site of

imetastasis

Retrospective
data for local
consolidative
therapy of the
primary
prostate
tumour

Tosoian, J. J. et al. (2016)
Oligometastatic prostate
cancer: definitions, clinical
outcomes, and treatment
considerations
Nat. Rev. Urol.
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“New concept” in Radiation Oncology: Local consolidative therapy of
the primary prostate tumour for patients with oligometastasic disease

Local consolidative therapy of the primary prostate
tumour with RT




EUROPEAN UROLOGY XXX (2018) XXX-XXX

available at www.sciencedirect.com 1007
journal homepage: www.europeanurology.com = ADT .
== ADT + radiation therapy
log rank p=0.4
80

European Association of Urology
6]

Platinum Priority - Prostate Cancer

Editorial by XXX on pp. x-y of this issue .

Overall survival (%)

Effect on Survival of Androgen Deprivation Therapy Alone
Compared to Androgen Deprivation Therapy Combined with il
Concurrent Radiation Therapy to the Prostate in Patients with

Primary Bone Metastatic Prostate Cancer in a Prospective ; . . : 1
L] A 48 72 96
Randomised Clinical Trial: Data from the HORRAD Trial Mesii Timeto death orlast follow up (o)
_ ADT 216 145 65 27 1n
Liselotte M.S. Boevé “>*, Maarten C.CM. Hulshof*, André N. Vis®, Aeilko H. Zwinderman, iy i3 - 61 5 13
Jos W.R. Twisk ¢, Wim P.J. Witjes’, Karl PJ. Delaere?, R. Jeroen A. van Moorselaar”,
Paul CM.S. Verhagen", George van Andel® oo,
¢ wet ADT
== ADT + radiation therapy
log rank p=0.02
B
Arm 1 (n=233)
Standard hormonal -
1reatmer_nwith LHHH é i
n=446 antagonist: Pamorelin §
Primary osseous Randomization B
metastasized prostate cancer Arms (n= 223) ; o
Standard hormonal 9
treatment with LHRH
antagonist: Pamorelin
and local external .
radiotherapy (70 Gray)
N
0 A 1 )
Time from randomization (mo)
No. at risk
ADT 14 56 14 5

ADT + radiation therapy 210 72 32 13



The HORRAD Trial

Results and limitations:

Median PSA level was 142 ng/ml and 67% of pts had
more than 5 bone metastases: Patients enrolled were
predominately high volume MA1.

No significant difference was found in overall survival.

Subset analysis within the HORRAD trial, investigators
showed an interaction between volume of disease (eg,
number of metastatic sites) and benefit of RT, with low-
volume patients trending toward a significant
improvement in OS (HR:0,68)

Boevé LMS, et al (The Netherlands)

Effect on Survival of Androgen Deprivation Therapy Alone Compared to Androgen
Deprivation Therapy Combined with Concurrent Radiation Therapy to the Prostate in
Patients with Primary Bone Metastatic Prostate Cancer in a Prospective Randomised

Clinical Trial: Data from the HORRAD Trial
Eur Urol. 2019 Mar;75(3):410-418




Local radiotherapy improves survival in
metastatic prostate cancer with low disease

burden [ESMO 2018 Press Release]

Radiotherapy to the primary tumour for newly diagnosed,
metastatic prostate cancer (STAMPEDE): a randomised
controlled phase 3 trial

(Christopher C Parker, Nicholas D James, Christopher D Brawley, Noel W Clarke, Alex P Hoyle, Adnan Al Alastair W S Ritchie, Gerhardt Attard

Study design Characteristc 500 (r=1029) SOCHRT (n=1032)
. . Age (years) Median (1QR) 68 (63-73) 68 (63-73)
Men with newly diagnosed

metastatic prostate cancer Renge 3146 il
PSA (ng/mi) Median (1QR) % (30-316) 97 (33-313)

OB ADT - cocetaxel (SOC) Renge | 120590 1-111%
UG Metestac burden Low | 409(42%) 40 (43%)
36Gy/6 fractions/6 weeks or 53Gy/20 fractions/4 weeks High ho7 (53%) 3 (57%)

Schedule nominated before randomisation -
Not classified 5 69

Site of mefastases Bone 919 (89%) 917 (89%)

Liver 23 (2%) 19(2%)

LUng 42 (4%) 48 (5%)
Distant lymph nodes 204 (29%) 304 (29%)

Other 30 (3%) 33 (3%)
Docetaxel use No 845 (82%) 849 (82%)
Yes 184 (18%) 183 (18%)




A Overall survival in low metastatic burden

B overall survival in high metastatic burden

100 — Control —
— Radiotherapy
80 .
g
E B0~ -
£ .
2 Trae,
3 40- .
LT}
I
204 -
HR 0-68, 95% Cl 0.52-0-90; p=0-007
0 T T T T T T T 1 T T T T T T T 1
0 é 12 18 24 30 36 42 48 54 0 é 12 18 24 30 36 42 48 54
Mumber at risk
{events)

Control 409 (5) 400 (9) 387 (17) 361 (17) 265 (12) 217 (22) 155 (16) 110 (8) &7 (5) 25
Radictherapy 410 (1) 405 (4) 359 (12) 366 (12) 301 (19) 242 (10)200 (15) 137 (11) 77 (5) 25

C Failure-free survival in low metastatic burden
1004

HR 059, 95% (1 0-43-072; p<0-0001
B0
G0

40+

Failure-free survival [ %)

20+

567 (11) 547 (42) 500 (58) 428 (41) 312 (27) 245 (43) 161 (200100 (7) 48 (3) 13
553 {10} 537 (38) 487 (48) 424 (59) 282 (30) 216 (31) 146 (19) 90 (14) & (5) 20

D Failure-free survival in high metastatic burden

HR0-88, 95% Cl 0.71-1.01; p=0-05%

0 T T T T
0 é 12 1% 24 0 El] 42 48 54

s it risk Time since randomisation {months)

{events)

T T T T T T 1
0 E 12 18 24 30 36 42 4§ 54
Time since randomisation (months)

Control 409 (78) 324 (50) 269 (49) 211 (39) 121 (16} 83 (15) 53 (§)
Radiotherapy 410 (29) 377 (57) 318 (45) 255 (33) 178 (16) 142 (8) 113 (7}

EEN Y
750

16 (1)
35 Q)

&
12

567 (207) 350 (126) 223 (68) 147 (32) 83

(8) 59 (10) 41 (5)

553 (168) 379 (135) 237 (64) 166 (34) 96 (17) 60 (11) 35 @)

@ un
2 (6 10

(
(1

3
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PEACE-1: European Phase lll Trial in de novo Metastatic
Prostate Cancer

SOC
(currently ADT+Doce) _,

SOC+
Abiraterone 1000mg  _,
Prednisone 5 mg BID

* De novo M1 CaP
+ Stratification on
metastatic site

Co-primary endpoints:
S0C + 0S and PFS (HR: 0.75)
Local radiotherapy -

-

SOC+
Local radiotherapy + ==p
Abiraterone-Pred

o mﬁﬂngress ClinicalTrials.gov. Identifier: NCT01957436
SOC=Standard of Care Study sponsor: Unicancer



Summary for prospective randomized
trials with AD +/- Local Therapy with
Prostate Radiotherapy in M1 Disease

Survival benefit High Volume Low Volume
when added to
ADT
Prostate X v

Radiotherapy
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“New concept” in Radiation Oncology: Local consolidative therapy of
the primary prostate tumour for patients with oligometastasic disease

Local consolidative therapy of the primary prostate
tumour with Surgery
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Culpetal*  Population-based, Mia-Mic oRP(n=245  674% *75.8% SHR(CSM) MVAincludes;

n=>§,185 median oBT(n=129)  526% 061.3% #0.38(0.27-0.53;RP)  Cleasonscore >8, T4,
follow-up period: oNIT(n=7811)  *22.5% 0 48.7% ¢ (.68(049-093;BT)  PSA>20ng/ml AJCC
16 months P<0.001 P<0.001 »1.00 ref; NLT) N1 (versus NO), AICC
M stage (versus M1a),
year of diagnosis
Antwietal®  Population-based, Mia-Mic oRP(n=222)  *82.0% 0 84.7% aHR (CSM) MVAincludes: age,
n=1,858, median oBT(n=120)  *66.7% 0 71.7% #0.22(0.27-0.28;RP)  race, marital status,
follow-up period: *NSR(n=7516) *43.6% o 54.6% #040(032-051;BT)  tumour grade, PSA
NR P<0.0001 P<0.0001  *1.00(ref;NSR) level, and cancer
registry
Cratzke Population-based, M- *RP(n=74) #55%(RP) *NR NB= o~
etal® edian +RT(n=389) #21% (other ROLE OF RADICAL PROSTATECTOMYIN M1 PC: DATAFROM THE MUNICH CANCER REGISTRY

n=1,538,m

eriod: VADT(n=635)  therapy) Graizke C. Engel J, Stef C. Eur Urol 2014,66:599-603

o Other (n=440) P<0.01

Satkunasivam  Population-based,

etal¥ n=4069, median  *Ag
follow-upperiod: ~ 265years
NR

- < ‘ Highly selected patients
B
Heidenreich ~ Case-control, Limited ~ *RP(n=23) 001.3% 005, am
etal® n=061,median M1 *NoRP(n=38) #78.9% o84, -~
follow-up period: P=0.048 P=0
» 40.6 months (RP)
';‘:j{;}f"ths 05 @ 5y:55%
— s No information of P,
Choetal®  Case-control, M1 *RT(n=38) 060% oNR 0 0S @5y:21% E‘é”;?‘;:;g;ﬁﬂcﬁpwﬁﬂ
n=140 (38 cases) *NoRT(n=102) +43% crr s e e s v L
2 ! Years Hormonotherapy, extent of
medlan fouow-uP Fig. 1= Survival of patients in the Munich Cancer Regi ho did and did not undergo radical prostatectomy: (a) n:l::;tgﬁl.];lmmn: boﬂy M1
riod: 34 months (:leaI m‘r’viv:l : Ml pnmal: ul:m patients. e I B v
Pe ADT=androgen deprivation therapy; RP = radical RPE radical XRT = external-beam radiation therapy.

~— —




Culpetal®

Antwietal®

Cratzke
etal®

Satkunasivam
etal”

Heidenreich
etal®

Choetal®

Population-based, M1a-Mic ¢RP(n=245  e674% ¢ 75.8% SHR (CSM) MVA includes:

n=8,185, median +BT(n=129)
follow-up period: oNLT (n=
16 months

™

Cytoreductive Radical Prostatectomy in Patients with
Prostate Cancer and Low Volume Skeletal Metastases:

ot e, it Results of a Feasibility and Case-Control Study

n=1,858, median

foilo‘w-u;a period: THE J OURNAL :m; ican
MR Axel Heidenreich,* David Pfister and Daniel Porres UROLOGY @ }{;ﬂ:ﬂ;ﬂ,
Population-based, M- From the Department of Urology, Unikink RWTH Aachen, Aachen, Germany Vol 193:832-838, March 2015

n=1,538, median

P Group ! Group 2 Criteria for CRP: resectable, <3 M,
_ 23pt bone M1 (s3) 38pt bone M1 (<3) no gross refroperitoneal Iymph nodes,
e b ! no bulky LNM (>3cm),no vissceral M1,
it L MECIEN e NeoadjuvantAD :
follow-upperiod: ~ 265years WWWWJWWlWW _ AD informed consent.
NR PSA< 1 ngiml Median f-up: 37 m (28-96),
v +  Small number of patients and heterogeneous
RP+extended LPHN Median f-up: 34,5 m (7-75) + Cytoreductive RP is feasible and does not increase surgery
) related complications
2 yearsAD + Might improve 0Sand CSS in .selected patients
4 +marg ins: RT: 66 Gy . Eﬁzcr:\ﬁ;yctprevents complications of the lower and upper

Table 2. Oncologic outcomes

Group 1 p 2 (all Group 2 (adapted)" p Value
No. pts V| 3B %

Median mos followup (range) 406 (3-1) 440 (24-%) 42.3 (27-89) Not significant

Median mos to castration resistant PCA (range) 40 (9-65) 29 (16-54) 354 (22-47) 004
: Median mos CSS (range) 4a  8-n) 405(19-75) 43 (-1 Not significant

(noRP) Median mos clinical PFS [ran 386 (42-52 265 (12-48) 324 (19-48) 0032
Surgery-free survival rate (%) 100 i (&T‘

Overall suwvival rate (%) 91.3 789 0.048

CSS rate (%) 356 842 0.043

Case-control, M1

n=140(38 cases),
median follow-up
period: 34 months

* Only patients with PSA less than 1.0 ng/ml after 6 months of ADT.

/




Randomized, Phase Ill Trial of Standard Systemic
Therapy (SST) or SST Plus Definitive Treatment of the
Primary Tumor in Metastatic Prostate Cancer
(S1802)

SST +
Definitive
treatment

(Surgery or
Radiation)

Castration

Sensitive ?
2M1a PCa

Progression
(PCWG2)

R
A
N
D
(0]
M
I

z
E

Owks = 22-28wks

PI: Brian F Chapin, MD _ Supported by: NCTN
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AUO

Arbeitsgemeinschaft
Urologische Onkologie

H. Rexer
AUO Geschdftsstelle, MeckEvidence - Dienstleistungen fiir medizinische Dokumentation
und Forschung, Schwarz

Interventionelle Studie beim
metastasierten, hormonnaiven
Prostatakarzinom

Multizentrische prospektive randomisierte
Studie zur Evaluierung des Effekts der
medikamentosen Standardtherapie

mit oder ohne radikale Prostatektomie

bei Patienten mit einem begrenzt

ossar metastasierten Prostatakarzinom
(G-RAMPP-Studie AP 75/13 der AUO)

Metastatic, hormone-naive prostate cancer interventional study :
Multicenter, prospective, randomized study to evaluate the effect of
standard drug therapy with or without radical prostatectomy in
patients with limited bone metastasized prostate cancer
(TRoMbone (ISRCTN15704862). G-RAMPP - the AUO AP 75/13 study)



Summary for prospective
randomized trials with AD +/- Local
Therapy with Surgery
in M1 Disease

Survival benefit High Volume Low Volume
when added to
ADT

Surgery ? ?



STAMPEDE: Is Radiation Therapy to the Primary a New
Standard of Care in Men with Metastatic Prostate
Cancer?

... Preclinical data suggest that radiation therapy (RT) to
the primary can prevent further metastases possibly
because of an immunologic effect from RT....

... RT and surgery are also biologically different treatments. It
is unknown if the proven synergy of RT with ADT will exist
with RP. In fact, in localized prostate cancer that synergy has
not been demonstrated when adding ADT to RP....

Choudhury A, et al (UK)
STAMPEDE: Is Radiation Therapy to the Primary a New Standard of Care in Men with

Metastatic Prostate Cancer?
Int J Radiat Oncol Biol Phys. 2019 May 1;104(1):33-35
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Outline of the presentation

“New concept” in Radiation Oncology: Metastasis direct therapy with
SBRT




“New Concepts” in Radiation Oncology

Clinically Oligometastatic Wide-s.pre?d
localized disease disease metastatic disease

Local therapy is not
curative, Local treatment
for symptom control

Cure with local treatment Cure with local treatment
possible




“New Concepts” in Radiation Oncology:
SABR-COMET Trial: Stereotactic Ablative Radiation Therapy for
Oligometastatic Tumors

In a series of 99 patients with ECOG (-1
(16 with prostate cancer, 18 with breast cancer, the rest
lung and Colorectal cancer)
and with 1-3 metastases (93% of cases).

At Sy, 46% of patients in the SBRT arm were alive
compared with 24% in the control arm.
SBRT Doubles S-Year Survival in Oligometastatic Cancer

Palma D. et al. (Canada). Lancet 2019, 393. 2051-2058
Oral Comunication ASTRO 2021 (With longer FU and More pts.)




“New concepts” in Radiation Oncology:
Phase II Trials SBRT at ICO using SBRT (On going Trials)

» 5 fractions of 6,5 Gy in lymph nodes oligometastasis.
» 1 fraction of 16 Gy (Spine) or 3 fractions of 7,5 Gy (flat bones)
in bone oligometastasis.




Radioterapia estereotactica fraccionada mas antiandrogeno de
segunda generacion para pacientes oligometastaticos con cancer
de prostata resistente a la castracion. Estudio espanol fase I1,
prospectivo, metacéntrico. (OLIGORESIST)

1. Objetivo

Analizar los resultados obtenidos en supervivencia libre de progresion radioldgica (SLPR), seguridad y calidad de vida tras la combinacién de

radioterapia corporal estereoatactica /radioterapia ablativa estereoatactica (SBRT/SART por sus siglas en inglés) mas antiandrégeno de

segunda generacion en pacientes CPRCM1 en situacion de oligometastasis (<5).

2. Hipétesis

El tratamiento combinado sistémico (antiandrégeno de segunda generacidon) mas local ablativo (SBRT) consigue mejorar resultados en SLPR

comparado con el tratamiento sistémico aislado.
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From Conventional Imaging (Bone Scan/CT Scan) to Choline PET-CT
to PSMA PET-CT:




Conventional
Imaging (Bone
Scan/CT Scan)
PSA>10 ng/ml

Choline PET-CT

PSA>1 ng/ml PSMA PET-CT

PSA <0,5 ng/ml

- 0y =

18 February 2019 C-Choline 27 February 2019 Ga-PSMA




Can PSMA PET-CT replace
conventional imaging modalities?

Table 1 - Sensitivity and specificity of different imaging modalities for detection of lymph node metastasis.

Imaging modality Study Patients (n) Sensitivity (%) Specificity (%)
CT Hovels et al [2] 1024 (18 studies) 42 82
MRI Hovels et al [2] 628 (10 studies) 39 82
WB-MRI Johnston et al |G] 100 96
Choline PET/CT von Eyben et al [7] 609 (11 studies) 62 92
Johnston et al [6] 100 82

68Ga-PSMA PET/CT

Perera et al [9]

Kim et al [11]

244 (5 studies)

298 (6 studies)

77 (per patient)
75 (per lesion)
71 (per patient)

97 (per patient)
99 (per lesion)
95 (per patient)

CT =computed tomography; MRI=magnetic resonance imaging; WB-MRI=whole-body MRI; PET =positron emission tomography; PSMA = prostate-specific

L

Table 2 - Sensitivity and specificity of different imaging modalities for detection of bone metastasis.

Imaging modality Study

Patients (n)

Sensitivity (%) Specificity (%)

Nuclear bone scan

WB-MRI
NaF PET

Choline PET/CT

%8Ga-PSMA PET/CT

Shen et al [3]

Shen et al [3]
Johnston et al 6]
Lengana et al [14]
Johnston et al [6]
Sheikhbahaei et al [5]
Sheikhbahaei et al [5]
Johnston et al [6]
Lengana et al [14]

901 (13 studies)
1077 (6 studies)
56
113
56
507 (12 studies)
1812 (7 studies)
33
113

79 (per patient)
59 (per lesion)

82 (per patient)
75 (per lesion)

60 100
73.1 84.1
90 88

98 (per patient) 90 (per patient)
97 (per lesion) 84 (per lesion)
80 92

96.2 99.1

WB-MRI = whole-body magnetic resonance imaging; PET/CT = positron emission tomography/computed tomography; PSMA = prostate-specific membrane

antigen.

ST — — L aai

for primary lymph node &bone staging of prostate

cancer.
FecanT eatal Furllrol Foecle 2010
=OCIl 1., CGL Al. Ul VIVIT VLVUUuo &V IV
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Conclusions:




Is RT to the primary a new standard of care
for M1 prostate cancer patients?

1. Yes, for low-volume patients who have no
contraindications to RT. In these patients, RT to
the primary provides no increase in grade 3
toxicity, and an impressive OS benefit within the
first 3 years after treatment.

2. For men with high-volume disease, RT to the
primary does not appear to improve OS.

3. PSMA PET-CT offers news possibilities for
Metastasis direct therapy with SBRT




