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Cancer de |la prostate

UsS EUROPE

Proportion of all new cancer cases™"3 Proportion of all new cancer cases in male patients*

PC is the most diagnosed cancer among o PC is the second-most diagnosed
10 60/ men and the third-most diagnosed cancer 2 1 08 /o cancer in men, after |ung cancer®
° overall, after breast and lung cancer?®

Over 30% increase in expected cases between 2018 and 204052

@ 33.6% increase (234,278 — 312,901)2 @ 30.1% increase (449,761 — 585,134)2




Epidémiologie

En France, cancer le plus fréquent chez 'homme > 50 ans (50 000 nouveaux cas par an)t
2éme cancer (9 000 déces par an)! & AFU Association Francgaise d’Urologie http://www.urofrance.org/congres-et-
formations/formation-initiale/referentiel-du-college/tumeurs-de-la-prostate.html|

1. AFU Association Francaise d’Urologie http://www.urofrance.org/congres-et-formations/formation-initiale/referentiel-du-college/tumurs-de-la-prostate.html

Male and female patients; "US proportion estimated for 2020; *Europe proportion in 2018; SExpected increase from

2018 to 2040 in the US and Europe.

1.  American Cancer Society. Global Cancer Facts & Figures 4th Edition. https://www.cancer.org/research/cancer-
facts-statistics/global.html (accessed November 2020);

2. 2. World Health Organization. International Agency for Research on Cancer. Cancer Tomorrow.
https://gco.iarc.fr/tomorrow/home (accessed November 2020);

3. National Cancer Institute (NCI) Surveillance, Epidemiology, and End Results (SEER) Program. Cancer stat facts:
prostate cancer. https://seer.cancer.gov/statfacts/html/prost.html (accessed November 2020);

4. 4. National Cancer Institute (NCI) Surveillance, Epidemiology, and End Results (SEER) Program. Cancer stat
facts: common cancer sites. https://seer.cancer.gov/statfacts/html/common.html (accessed November 2020);

5. 5.FerlayJ, etal. EurJ Cancer. 2018;103:356—387; 6. American Cancer Society, in partnership with WHO IARC.
The cancer atlas: Europe.
https://canceratlas.cancer.org/the-burden/europe/ (accessed November 2020).



http://www.urofrance.org/congres-et-formations/formation-initiale/referentiel-du-college/tumeurs-de-la-prostate.html
https://www.cancer.org/research/cancer-facts-statistics/global.html
https://gco.iarc.fr/tomorrow/home
https://seer.cancer.gov/statfacts/html/prost.html
https://seer.cancer.gov/statfacts/html/common.html
https://canceratlas.cancer.org/the-burden/europe/
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http://www.santetropicale.com/santemag/algerie/comptes_rendus/jicc2010/13.pdf

Répartition des cancers toutes localisations en
fonction de I’age

Registre du cancer de Sétif.
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Fig. 5.45 Incidence mondiale du cancer de [a prostate. Les taux jes plus élevés s'observent dans leg piys
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Le (s) cancer(s) de la prostate
Dans la majorité des cas : localisés et curables

PC stage at d|agn05|s 1

100 -

90 A

Gatlent survival at 5 yearst! 97.8% o
60 -

. 50 i

40 -

% of all cancer deaths¥' 5.5% o

10 1

5-year relative survival™

Survival (%)

Localized Regional Distant Unknown

-76%) _(~13%) Distant (~6%) .Unknown (~5%) Stage at diagnosis

*Male patients of all races in the US (2010-2016); TOf all patients diagnosed with PC in the US (2010-2016); *Estimated deaths in 2020 in the US
1. National Cancer Institute (NCI) Surveillance, Epidemiology, and End Results (SEER) Program. Cancer stat facts: prostate cancer.
https://seer.cancer.qgov/statfacts/html/prost.html (accessed November 2020); 2. McPhail S, et al. Br J Cancer. 2015;112(suppl 1):S108-S115;

3. Pettersson A, et al. Ann Oncol. 2018;29(2):377-385 PC, prostate cancer.



https://seer.cancer.gov/statfacts/html/prost.html

Mais des patients vont développer une résistance a la castration CRPC
» 10 a 20 % dans les 5 ans nmHSPC -> nmCRPC ou mHSPC ou mCRPC
» 100% dans les formes métastatique d’emblée

nmCRPC

Treated; BCR; rising
PSA on/after ADT'

nmHSPC
Localized disease
(~76% of patients

diagnosed*7)

Diagnosis

>75%
Quels sont les e

patient a risque ?

Nonmetastatic (MO0)

nmHSPC
Locoregional disease
(~13% of patients
diagnosed*7)

Diagnosis

Diagnosis

mHSPC

Metastatic disease (~6% of
I! patients diagnosed*7?)

\4

mCRPC

sSue ¢ Uo % €€

<25%

of patients®

—
)
S
N
(%]
=
©
-
w
©
-
(']
2

Metastatic disease,
resistant to ADT




*Male patients of all races in the US (2010—2016); diagnosis rates in other countries may vary. 'During early
stages of PSA recurrence, PC patients are usually hormone-sensitive (HSPC) and spared by ADT; hormone
therapy is usually administrated in later stages of recurrence (i.e., in association with SRT and/or in case of
PSA failure after salvage treatments).®

1. Kirby M, et al. Int J Clin Pract. 2011;65(11):1180-1192;

2. Anttinen M, et al. Eur Urol Oncol. 2020 Jul 13. doi: 10.1016/j.eu0.2020.06.012 [Epub];

3. Gravis G, et al. Lancet Oncol. 2013;14(2):149-158;

4. James ND, et al. Eur Urol. 2015;67(6):1028—-1038;

5. Sweeney CJ, et al. N Engl J Med. 2015,;373:737-746;

6. Liede A, et al. ESMO Open. 2016;1(2):e000040;

7. National Cancer Institute (NCI) Surveillance, Epidemiology, and End Results (SEER) Program. Cancer stat
facts: prostate cancer. https://seer.cancer.gov/statfacts/html/prost.html| (accessed November 2020);

8. Deandreis D, et al. Eur J Nucl Med Mol Imaging. 2020;47:2804-2815.
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Panorama thérape

pr—

LOCALIZED

LOCOREGIONAL
= Active = Brachytherapy "
surveillance = ADT = Watchful waiting*
= Watchful e /PL,ZII[D)T
waiting* "RUH-
« RT'+/- ADT = Brachytherapy
= RP +/- PLND " ADT

Androgen deprivation Therapy
Androgen Receptor Pathway Inhibitor

Radical Prostatectomy
Pelvic Lymph Node Dissection
Radiotherapy

Castration-sensitive

— D
METASTATIC
N = RT + ADT
— ] = ADT +/- docetaxel
= ARPI*

utique

= <

= RT'

BN nmCRP(C1.2:5-10

= ADT
= ARPI*

Castration-resistant

METASTATIC

= ARPI*

= Chemotherapy
=Radivm-223-{US}
= Sipuleucel-T (US)

= ARPI*

= Chemotherapy

= Sipuleucel-T (US)
= Olaparib

v

PARPi

antiPD-1

= ARPI¥

= Chemotherapy

» Radium-223%

= Sipuleucel-T (US)
= Olaparib

= Rucaparib (US)

= Pembrolizumab
(US)

Approved targeted treatment options for select patient
groups shown in red



*1. Mottet N, et al. EAU guidelines: prostate cancer. https://uroweb.org/guideline/prostate-cancer/#6 (accessed April 2021);
2. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology. Prostate cancer, v2.2020.
https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf (accessed April 2021);

3. Zytiga 250 mg tablets (abiraterone acetate). SmPC. Janssen-Cilag International NV; May 2016;

4. Zytiga® (abiraterone acetate) tablets. Prescribing information. Janssen Biotech, Inc; June 2019;

5. Xtandi 40 mg soft capsules (enzalutamide). SmPC. Astellas Pharma Europe BV; February 2018;

6. Xtandi® (enzalutamide) capsules/tablets. Prescribing information. Astellas Pharma US, Inc; August 2020;

7

8

9

. Nubega 300 mg film-coated tablets (darolutamide). SmPC. Bayer AG; March 2020;
. Nubeqga (darolutamide) tablets. Prescribing information. Bayer HealthCare Pharmaceuticals Inc; July 2019;
. Erleada 60 mg film-coated tablets (apalutamide). SmPC. Janssen-Cilag International NV; January 2019;
10. Erleada® (apalutamide) tablets. Prescribing information. Janssen Pharmaceutical Companies; July 2020;
11. Taxotere 20 mg/0.5 mL concentrate and solvent for solution for infusion (docetaxel). SmPC. Sanofi Mature IP; November 2005;
12. Taxotere (docetaxel) injection. Prescribing information. Sanofi-Aventis US LLC; May 2020;
13. Jevtana 60 mg concentrate and solvent for solution for infusion (cabazitaxel). SmPC. Sanofi-Aventis Deutschland GmbH; November 2015;
14. Jevtana® (cabazitaxel) injection. Prescribing information. Sanofi-Aventis US LLC; March 2020;
15. Provenge® (sipuleucel-T) suspension for intravenous infusion. Prescribing information. Dendreon Pharmaceuticals LLC; July 2017;
16. Lynparza® (olaparib) tablets. Prescribing information. AstraZeneca Pharmaceuticals LP; May 2020;
17. Lynparza capsules (olaparib). SmPC. AstraZeneca AB; November 2020;
18. European Society for Medical Oncology. EMA restricts use of prostate cancer medicine Radium-223 dichloride. https://www.esmo.org/Oncology-News/EMA-Restrict
Prostate-Cancer-Medicine-Radium-223-Dichloride (accessed November 2020);
19. Rubraca® (rucaparib) tablets. Prescribing information. Clovis Oncology Inc; May 2020;
20. Keytruda® (pembrolizumab) injection. Prescribing information. Merck Sharp & Dohme Corp; June 2020;
21. Shore N, et al. Urology. 2017;109:6—18; 22. He L, et al. Medicine (Baltimore). 2020;99(15):e19760;
23. Zheng H, et al. Biomed Res Int. 2017;2017:3941217.



https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://www.esmo.org/Oncology-News/EMA-Restricts-Use-of-Prostate-Cancer-Medicine-Radium-223-Dichloride

» Quelle sequence ?

Pre-treatment with enzalutamide resulted in limited response

T to both abiraterone and combination ARPI

> Geérer le temps

Abiraterone + enzalutamide group:
80 — PFS = 5.7 months
Ab i u iS E n Za ? Abiraterone group: PFS = 5.6 months
p . F 60
E _____________________________
o 40
207 —
HR: 0.83, 95% CI, 0.61-1.12 (p=0.22)
0 T T T T T T |
0 3 6 9 12 15 18 21
Time (months)
Study Prior Treatment received Main outcomes
treatment(s)
Attard et al.> Enzalutamide Abiraterone Only 2% of patients
(n=125) had PSA 250%
Noonan et al.? Docetaxel and Abiraterone and Only 11% of patients
(n=30) enzalutamide prednisone had PSA 230%




MCRPC = garde un mauvais prognostic

* Men with mCRPC have poor outcomes!
* 83% de mortalié a 41 mois
* SG:13-34 mois!?
* Sa5ans15%!

* Survival outcomes have modestly improved with the

changing treatment landscape, but remain poor?=*

* Des progress encore lents 2010-2013 vs 2004—-2007

* Meédiane de survie: 2.8 VS
* 3-year OS rate: 46% S
* 41% decreased risk of death (p <0.0001)

2.2 years
33%

Survival in mCRPC with newer vs older treatments?

OS probability

1.0

0.8

0.6

0.4

0.2

0.0

Treatments available between 2010-2013
[Median OS = 2.8 (95% Cl, 2.5-3.1)]

Treatments available between 2004-2007
[Median 0OS = 2.2 (95% Cl, 2.0-2.4)]

| T T T
1 2 3 4 5

Treatment time for mCRPC (years)
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1. LoriotY, et al. Ann Oncol. 2013;24(7):1807-1812;

2. 2. Noonan KL, et al. Ann Oncol. 2013;24(7):1802-1807;

3. 3. Badrising S, et al. Cancer. 2014;120(7):968-975;

4. 4. Bianchini D, et al. Eur J Cancer. 2014;50(1):78-84;

5. 5. Attard G, et al. J Clin Oncol. 2018;36(25):2639-2646;

6. 6. Khalaf DJ, Lancet Oncol. 2019;20(12):1730-1739;

7. .ZhaoJ, et al. Molec Can Ther. 2020 May 19. doi: 10.1158/1535-7163.MCT-20-0015 [Epub].

mCRPC

1. Moreira DM, et al. Clin Genitourin Cancer 2017;15:60—66.e2;

2. Francini E, et al. Prostate Cancer Prostatic Dis. 2019;22(3):420-427,
3. Summers N, et al. Curr Med Res Opin. 2017;33:1995-2008;

4. Ryan CJ, et al. Lancet Oncol. 2015;16(2):152-160;

5. Beer TM, et al. Eur Urol. 2017;71(2):151-154;

6. Smith M, et al. Lancet Oncol. 2019;20(3):408—419.



MCRPC et Thérapies cib

ees (non hormonales ou radioactives)

Approved targeted mCRPC treatments lack universal coverage>®

PARP inhibitors' PD-1/PD-L1 inhibitors®8

 PARP inhibitors,

« ~19%—-23% des mCRPC ont une alteration des

reparations des liaisons double brins de 'AND Therapeutic target: PARP Therapeutic target: PD-1/PD-L1
Target patient population: Target patient population:
[ J - -
USE Of PD l/PD Ll HRR gene-mutated mCRPC (BRCA1/2 MSI-H or dMMR solid tumors, found
o ~307 L0g |\/|5|_H/d|\/| MR or ATM per FDA; BRCA1/2 per EMA) in many cancer types

(InsatbilitépSat et Mis Match Repair FDA/EMA approved: olaparib FDA approved: pembrolizumab

FDA approved: rucaparib

~19%-23% of men with mCRPC> ~3%—-5% of men with mCRPC*6’




PSMA “la meilleure” des cibles

!

DNA repair pathway alterations (19%—23%)°

WNT pathway alterations (18%)°

Molecular alteration Frequency of expression in advanced PC*
» » ° - » o O

[High levels of PSMA expression @ w w w w i w [’E ﬂ (>80%)*->
° ° ° e O (

AR pathway mutations/alterations w w T ﬂ 11] [I (63%—71%)°
» » »

PTEN-PI3K-AKT pathway alterations w w w (49%)°
[ ] (

Cell cycle (CDK) pathway alterations w 1 (21%)°
i\ i
ﬂ.

[MSI-H, dMMR

—~ =il)e =)o =)o =)o =)o =i

]

(~3-5%)72

= PSMA appears to be the most broadly applicable potential biomarker and actionable target in advanced PC*-®
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Cibles

. Hope TA, et al. J Nucl Med. 2017;58(12):1956-1961;
. Hupe MC, et al. Front Oncol. 2018;8:623;

. Pomykala KL, et al. J Nucl Med. 2020;61(3):405-411;
. Minner S, et al. Prostate. 2011;71(3):281-288;

. Bostwick DG, et al. Cancer. 1998;82(11):2256-2261;

. Robinson D, et al. Cell. 2015;161(5):1215-1228;

. Abida W, et al. JAMA Oncol. 2019; 5(4):471-478;

. Lindh C, et al. APMIS. 2019; 127(8):554-560.

*Based on targeted sequencing analysis of a case series of 1551 tumors from 1346 patients with PC.

1
2
3
4,
5.
6
7
8

Lynparza (olaparib) tablets. Prescribing information. AstraZeneca Pharmaceuticals LP; May 2020;
Lynparza capsules (olaparib). SmPC. AstraZeneca AB; November 2020;

3. Rubraca (rucaparib) tablets. Prescribing information. Clovis Oncology Inc; May 2020;

4. Rubraca tablets (rucaparib). SmPC. Clovis Oncology Ireland Ltd; March 2019;

5. Robinson D, et al. Cell. 2015;161(5):1215-1228;

6. Ku'S, et al. Nat Rev Urol. 2019;16(11):645-654;

7. Abida W, et al. JAMA Oncol. 2019;5(4):471-478;

8. Keytruda (pembrolizumab) injection. Prescribing information. Merck Sharp & Dohme Corp; June 2020.



IMAGERIE

The Utility of Molecular Imaging in Prostate Cancer
Sooriakumaran et al Curr Urol Rep 2016

Diagnostic initial

Récidive Précoce

Bilan d’extension initial ou secondaire ( M)

e Ciblage radiologique

* Ciblage en RTE

» Evaluation thérapeutique des stades avancés

» Théranostique (de I'imagerie a la radiothérapie “moléculaire” )




Vers un changement de paradigme ?

How else can we approach prostate cancer
biomarker discovery?

Richard R. Drake, Peggl M. Angel, Jennifer Wu, Russell K. Pachynski & Joseph
E. Ippolito

TELUL, UGUID, AND AZING SIORMRITIN IN ONFT

Yo cite this article: Richard R. Draka, Peggi M. Ange
Joseph E. Ippalito (2019): How else can we approact
Review of Molecuar Diagnestics, DOL 10,1080/1473 . . .
Emerging Molecular Biomarkers in Advanced Prostate Cancer:

Translation to the Clinic

To link to this article: https://doi.org/10.1080/147

Nat Rev Urol 2018 February © 15(2): 81-82. do1:10.1038/nrurol.2017.210.

Himisha Beltran, MD, Emmanuel 5. Antonarakis,
Gerhardt Attord, MD, PHD

Advances in imaging

Andreas G. Wibmer, Hebert Alberto Vargas, Hedvig Hricak

Chkct Berbew § Eucaton

JAMA Orcology | Review
Imaging Locally Advanced, Recurrent,
and Metastatic Prostate Cancer

:\ Rt"\ 16W
Quelle sera la place de I'imagerie ? R s R i
» score pronostique
» caractérisation de I’hétérogénéité tumorale - Raisonnement Bayésien

» monitoring thérapeutique personnalisé

U

Maitriser la complexité et la
masse des données




IMAGERIE DANS I'HISTOIRE NATURELLE DES CANCERS DE LA

PROSTATE

- ” > Hormone-Sensitive Castrate-Resistant
Diagnosis £
*biopsy target S
N AR, . < Androgen
*active sureveillance o Deivaton
0
_:Ej TherapiesAfier LHRH
: 0 Surgery and Agonists + Antiandrogens
Staglng t Radiation or GnRHantagonist |
N-M in High Risk or g
I 'e{)' High Risk 2 N7
/ . 1asie
Time

Restaging
early BCR in patients elegible

or Salvage treatments

Advanced disease
* assess early response & f/Jemp)’ nonitoring in mCRPC ?
* select patients for 225Ra or PSM.A RLT ¢ assess response

Dr. Paolo Castellucci, ACOMEN meeting - 2017

1. AFU Association Frangaise d’Urologie http://www.urofrance.org/congres-et-formations/formation-
initiale/referentiel-du-college/tumeurs-de-la-prostate.html



. Schematic of Various Types AR T—D SYSTEMIQUE

Plasma

SEL

/” Targeted analysis of

cocuating tumor DNA » précision analytique ?
©.9. AR (Romanel et al, 2015),

BRCA1/2, ATM » Disponibilité et reproductibilité?

@ @ » impact ?

Metastatic Biopsy
Whole exome, transcriptome
(Robinson et al, 2015)

Circulating tumor cells
Targeted analysis of CTCs

e.g. ARV7(Antonarakis et al, 2014),
expression profiles, single cell seq.

Targeted analysis of actionable
genomic lesions (Mateo et al, 2015)

DNA Methylation (Beltran et al, 2016)

Imaging
Functional evaluation -
©.g. NaF, DHT, PSMA

Hétérogénéité tumorale

Imagerie phénotypique

Treatment
Decision



LETTER

The evolutionary history of lethal metastatic prostate
cancer

dai:10.1038/naturel

1 ¢ 1,2,3 : 9 Polycional sseding
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Figure 3 | Metastasis-to-metastasis seeding
occurs cither by a linear or by a branching
pattern of spread. a-c, Body maps show the
seeding of all tumour sites from A22 (a), A21

(b) and A24 (c). Sites shown include samples
subject to targeted sequencing (A22-1, A24-F,
A24-G) in addition to WGS samples. Seeding
events are represented with arrows colour-coded
according to Supplementary Table 3 and with
double-heads when seeding could be in either
direction. When the sequence of events may be
ordered from the acquisition of mutations, arrows
are numbered chronologically. Subclones on
branching clonal lineages are labelled with the
same number but with different letters, for
example, 4a & 4b, See Supplementary Information
section 4e for a detailed discussion of the body map
in these cases. ligam,, ligament. GL, Gleason grade;
EPE, extrapostatic extension.



Figure 2. ™F-FACBC PET imaging Demonstrating Uptake in a Biopsy Proven Primary Prostate Tumor
With Overlapping Uptake in 3 Benign Prostatic Hyperplastic Nodule

A | Fused positron emission tomographic and B | Fused positron amission tomographic and computed tomographic scans
computed tomographic scans with
mIckmam-otensity progction

LL L 3

:

La TEP a « découvert » de « nouveaux » sanctuaires
de la maladie Métastatique

Indian J Nucl Med. 2017 Jan-Mar; 32(1): 13-15.

Rare Sites of Metastases in Prostate Cancer Detected on Ga-68
PSMA PET/CT Scan—A Case Series

Sugandha Dureja, et al

C | Fused positron emession tomographic and computed tomographi scans

A T2-weighted magnetic resonance
imaging (MRI) scan shows 3
low-signal-intensity foaus in the left
mid peripheral 2one (bive
arowheads); B, which demonstrates
SF FACBC uptake on the posttron
emission tomographic (PET) scan

C. Combined PET/MR images; this
was confirmed by histopathology a5 2
Gleason 3 + 4 tumor. ®F-FACBC
uptake aiso demonstrates 3 focus of
uptake n the right antenor prostate
lobe, fusing 1o 3 BPH noduse (pink
arowhead)
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PSMA :

Schiilke et al., PNAS 2005

D’apres la communication de S. Perner, PSMA Expression in Prostate Cancer, EANM 2015

Si et seulement Si F Choline négative
Pb : c’est pas les mémes indications

Far J Nucl Mal Mol Imagog
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“Ga-PSMA PET/CT: Joint EANM and SNMMI procedure
guideline for prostate cancer imaging: version 1.0
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\ Tumor Volume & Activity

Time

Surgery and
Radiation

Un standard de pratique .. Sauf en France ... ATU nominative

Hormone-Sensitive Castrate-Resistant

Androgen
Deprivation

TherapiesAfter LHR}
Aganists + Antiandroge
or GnRHantagoni

Pre-metastz Radiographically Metastatic

Asymptomatic

Pas les mémes enjeux
Pas la méme maladie




PSMA protéine trans membranaire

* PSMA Tissus de la prostate

* Mais aussi diiférentes tumeurs

Regions of PSMA expression

Healthy non-prostate
tissues

Tumor-associated neovasculature

Small intestine’.8

Renal carcinoma’®

Proximal renal tubules’?

Colon carcinoma?’-812

Salivary glands?®

Gastric carcinoma?d12

Some neuroendocrine cells?

Thyroid carcinoma®?

Apical region
(117-351 aa)

Active site
(Zn2* ions)

N-linked
sugar moieties

Protease/
catalytic domain
(57-116 aa and 352-590 aa)

VAN
WININANNNNG

VY

Cytoplasmic domain

T b i
Aﬁ‘
YavYaYaYaYaYaY

-

]
-

(1-18 aa) >

C-terminal
(591-750 aa)

!

)

»

Extracellular

domain
(44-750 aa)

1. Mesters JR, et al. EMBO J. 2006;25(6):1375-1384; 2. Davis M, et al. Proc Natl Acad Sci U S A. 2005;102(17):5981-5986; 3. Barinka C, et al. Curr Med Chem.

2012;19(6):856-870;

4. Evans JC, et al. BrJ Pharmacol. 2016;173(21):3041-3079; 5. Bostwick DG, et al. Cancer. 1998;82(11):2256-2261; 6. Minner S, et al. Prostate. 2011;71(3):281-288;
7. Silver DA, et al. Clin Cancer Res. 1997;3(1):81-85; 8. Kinoshita Y, et al. World J Surg. 2006;30(4):628-636; 9. Spatz S, et al. J Urol. 2018;199(2):370-377;

10. Valstar MH, et al. Radiother Oncol. 2020;S0167-8140(20)30809-4. doi: 10.1016/j.radonc.2020.09.034; 11. O’Keefe DS, et al. Prostate. 2004;58(2):200-210;

12. Haffner MC, et al. Hum Pathol. 2009;40(12):1754-1761; 13. Bychkov A, et al. Sci Rep. 2017;7(1):5202; 14. Sokoloff RL, et al. Prostate. 2000;43(2):150-157.




C terminal

A
N
J591 Ab
extracellular /
domain
activity site of
PSMA inhibitor -
transmembrane
region
mtracgllular 7E11 Ab
domain

N terminal

Figure 1. Molecular structure of prostate-specific membrane antigen (PSMA).
Prostate-specific membrane antigen (PSMA) monomer has three domains.
J591 antibody binds to activity site of extracellular domain which has 707
amino acids. 7E11 antibody binds to intracellular domain which has 19 amino
acids. The homodimeric form of PSMA has enzymatic activity as glutamate
carboxypeptidase lI or folate hydrolase.

PSMAs et PSMAs

0

up N7 H\ COOH
i o '

nooc’x‘u’\u COOH

SE-DCFPyL
Figese 3 Chamical stractume of “FOOFPAL

]

(
Ny (oo

oL Q.
£y

~ -

BF-PSMA-1007

Faguse & Cramecs stractuse of “EPSMA 000

o
~ A
0./(). N ,nh'u’“m
NN m;'-_4.11CW
oo
S I
- B

Ny
R

PSMA-617

Pagurs & Chummaint smastors of PRAMA £71 G0 wnt "Ln san bt 1 FIMA
i

9
\Oﬁ COOH
T Jf,
A

HOOC/X\u u COOH

"F-DCFBC

Figure 2. Chemical structure of “E0OCFaC

~
o N~ EJJ Lﬂ /Tu -
JT d) ° ' Z/\ [‘ .;
wooe M M _coon
/
o -
7 coom

& Dot @it o PSAA 7 ® G snt L e Bt e PUAA T



Table 3. Clinical use of PSMA ligands (Oct 2019)

18F-PSMA ligands Organization or company Clinical phase
1 PE-DCFPyL Progenics Pharmaceuticals Phase 3

2 BE-PSMA-1007 ABX Clinical study
3 BE.CTT1057 Novartis (AAA) Phase 1

4 18F-rhPSMA-7.3 Blue Earth Diagnostics Phase 1

5 I8F-FSU-880 Kyoto University Phase 2

% Ga-PSMA ligands Organization or company Clinical phase
1 m 8 Ga-PSMA-11 Telix Pharmaceuticals Phase 3

2 % Ga-PSMA-617 Novartis (Endocyte) Clinical study
3 8 Ga-PSMA-IXT Technical University of Clinical study

Munich

PSMA ligands for RLT Organization or company Clinical phase
1 m " Lu-PSMA-617 Novartis (Endocyte) Phase 3

2 5 Ac-PSMA-617 Novartis (Endocyte) Phase 1

3 7Lu-TX591 Telix Pharmaceuticals Phase 2

4 77Lu-PSMA-R2 Novartis (AAA) Phase 1/2

5 7Th-PSMA-TTC Bayer Phase 1

Abbreviation: RLT, radioligand therapy.




JAMA Oncology | Review

Imaging Locally Advanced, Recurrent,
and Metastatic Prostate Cancer

A Review

2017

Table. Mechanism and Diagnostic Efficacy of Positron Emission Tomographic (PET) Radioligands for Prostate Can¢er Imaging
Mechanism %
Radiotracer of Action Sensitivity Specificity Advantages Disadvantages
[**CIcholine Cell membrane 38-98 50-100 Minimal bladder excretion; available| Variable sensitivity and specificity
synthesis in the United States for BCR, especially at lower PSA
levels; requires on-site cyclotron
(short half-life)
15¢.choline Cell membrane 47-92 33-99 Longer half-life than [**C]; Variable sensitivity and specificity
synthesis can be produced off-site for BCR, especially at lower PSA
levels; limited availability in the
United States
[*'Clacetate Lipid synthesis 42-90 64-96 Minimal bladder excretion Short half-life requiring an on-site
cyclotron; only few centers in the
United States are producing it
18E.FACBC Amino acid 89-100 67 More sensitive at lower PSA levels | Moderate specificity; only moderate
transport than choline and acetate; slow performance at lower PSA levels;
urinary excretion improving signal | larger study validation needed
18E FDHT Androgen 63 NA Uses AR, which plays an important | Used mainly in specific drug
receptor role in prostate growth development; needs validation in
BRC and metastatic prostate cancer
18 NaF Chemisorption 87-89 80-91 Well-validated. Better sensitivity Lower specificity with a high
in bone matrix compared with conventional false-positive rate detection;
99MTe-bone scan. Rapid bone approved but not yet reimbursed
specific uptake; lack of blood pool;
good axial skeleton visualization.
More rapid acquisition than
conventional bone scan
58Ga-PSMA PSMA analog 63-86 95-100 High sensitivity and specificity even| Relatively newer radiotracer, still
at low PSA levels under investigation; requires
considerable up-front expenditure
and a radiopharmacy
SE.DCFBC PSMA inhibitor 92 88 F 18 is a superior positron emitter | Significant blood pool activity; still
and/or antibodies compared with ®8Ga with longer under investigation with need for
half-life further validation in larger studies
18E.DCFPyL PSMA inhibitor NA NA Higher tumor to background ratios | Newer radiotracer that needs
and/or antibodies owing to high affinity; may be more | further validation in larger studies

sensitive than ®®Ga in detecting BCR

Abbreviations: AR, androgen receptor; PET, positron emission tomography: PSMA, prostate specific membrane antigen.




PET PSMA > F CHOLINE

Haberkorn et al Eur J Nucl Mol Imaging 2013; 40 : 819-823
F choline manque de de sensibilité ploussar et al. —J UROL 2015

Intérét du 68Ga PSMA dans les stades précoces Afhar-Oromich et al.
Eur J Nucl Med 2014 ; 41 : 11-20

PSMA > Fcholine surtout pour PSA <2 ng/mL Morigi et al. Co EANM
2015 et J.N.M. 2015 ; 56 : 1185-1190



Table 4. Large-scale clinical studies of PSMA-PET/CT

References Year Study design Type of patients Tracer Study objectives Study results
evaluated
Treglaetal. (16) 2019 Meta-analysis of 6 BRPCa (n = 645)  '*F- Perform a meta-analysis DR 81% (per patient
studies PSMA about the DR of analysis) 86% for
SE.PSMA-PET/CT in PSA > 0.5 ng/ml 49%
BRPCa patients for PSA < 0.5 ng/ml
Perera et al. (23) 2019 Systematic review of Advanced 63Ga- Provide updated data on Positive
37 studies prostate cancer PSMA the predictors of a 8Ga-PSMA-PET in
(n =4790) positive BRPCa patients

68Ga-PSMA-PET with
sensitivity and
specificity and
additionally to identify
locational patterns of
PSMA-avid lesions in
the setting of prostate
cancer staging in both
primary and
biochemical recurrence
situations

33% for PSA
0.0-0.19 ng/
for PSA

Cut off PSA 0,5

02-049 ng/mi9% ) Cut off PSA 0,2;

for PSA

0.5-0.99 ng/m 0,5 1;2

for PSA

1.0-1.99 ng/n
for PSA >2 ng/ml
NSD: Gleason sums
<7and > 8
Primary staging (per
node analysis):
sensitivity 75% and
specificity 99%

Abbreviations: BRPCa, biochemical recurrent prostate cancer; DR, detection rate; NSD, no significant difference.




PSA < 1,0 ng/ml imagerie au Ga-PSMA > Choline

18F/11C—choline 68Ga-PSMA-ligand

Detection rate in %

1. Eur J Nucl Med Mol Imaging. 2018 Mar;45(3):471-495. doi: 10.1007/s00259-017-3882-2. Epub 2017 Dec 28. Current status of theranostics in prostate cancer.
Virgolini 11, Decristoforo C2, Haug A3, Fanti S4, Uprimny C2.

33



oligometastatic disease might benefit from targeted therapies Gillessen et al 2017

7 Gillessen S et al. Management of patients with advanced prostate cancer: the report of the advanced prostate cancer consensus conference APCCC 2017.
Eur. Urol 10.1016/j.eururo.2017.06.002 (2017).

58Ga-PSMA-11. Afshar-Oromieh A et al. Diagnostic performance of 68Ga-PSMA-11 (HBED-CC) PET/CT in patients

with recurrent prostate cancer: evaluation in 1007 patients. Eur. J. Nucl. Med. Mol. Imaging 44, 1258-1268
(2017). [

Taux de positivité 801 pts sur 1007 (80%),

Probabilité de positivité = PSA
Txde +:
46% PSA<0.2ng/ml )  Identification d’une cible 1/2
57% PSA <1 ng/ml,
>90% PSA >3 ng/ml.

Quelle conséquence sur OS et PFS ?



68Ga-PSMA récidive biologique

Rechute locale PSA 0,39ng/mL Rechute ganglionnaire PSA 0,63ng/mL Rechute Méta Os PSA 0,33ng/mL

Eur Urol. 2018 May;73(5):656-661. doi: 10.1016/j.eururo.2018.01.006. Epub 2018 Jan 19.

Efficacy, Predictive Factors, and Prediction Nomograms for 68Ga-labeled Prostate-specific Membrane Antigen-ligand Positron-emission Tomography/Computed Tomography in Early
Biochemical Recurrent Prostate Cancer After Radical Prostatectomy.

Rauscher 11, Diwel C2, Haller B3, Rischpler C1, Heck MM2, Gschwend JE2, Schwaiger M1, Maurer T2, Eiber M4.



68Ga-PSMA PET/CT mapping of prostate cancer biochemical recurrence following radical
prostatectomy in 270 patients with PSA < 1.0ng/mL: Impact on Salvage Radiotherapy Planning?

n=270
Major impact on SRT planning - Outside of RTOG CTV recurrence 52 (19%)
Extension of the pelvic consensus CTV 19 (7%)
Superior extension to cover para-aortic LNs 5 (2%)
Oligometastasis-directed SBRT (<5 M1a or M1b) 22 (9.5%)
RT futile due to polymetastatic or visceral disease (>5 M1a,M1b or M1c) 6 (2.5%)
Minor impact on SRT planning — Covered by planning based on consensus CTV 80 (29.5%)
Dose-escalation to gross disease (°®Ga-PSMA-11 PET-positive disease)
No impact on SRT planning - Negative #Ga-PSMA-11 PET/CT 138 (51%)

Examples of PSMA-positive lesions which are localized outside of consensus CTV :
perirectal LN (A), inguinal LN (B), lumbo-aortic LN (C), bone (D), lung (E)

1. 68Ga-PSMA PET/CT mapping of prostate cancer biochemical recurrence following radical prostatectomy in 270 patients with PSA < 1.0ng/mL: Impact on Salvage Radiotherapy Planning Calais J, et al. J Nucl
Med. 2018



68Ga-PSMA-11 PET-CT > 8F-fluciclovine PET-CT

Lancet Oncol. 2019 Sep;20(9):1286-1294. 30.
8F-fluciclovine PET-CT and %8Ga-PSMA-11 PET-CT in patients with early

biochemical recurrence after prostatectomy: a prospective, single-centre,
single-arm, comparative imaging trial.



https://www.ncbi.nlm.nih.gov/pubmed/31375469

Expression tumorale du PSMA

positif

10,6 % 15,6 % 39,7 % 65,9 %
13,6 % 15,9 % 40,1 % 70,5 %

Cancer de la Prostate (n = 141)
* Hormono-résistant (n = 44)

*  Hormono-sensible (n = 97) 93%  155% |392% | 639%

Cancer urothélial de la vessie(n = 346) 11 % 4,6 % 1,4 % 17 %

carcinome spinocellulaire (n = 297) 849 0.3 % 0% 87 %

(téte et cou, peau, pénis, vessie, cesophage)

Adénocarcinomes (n = 278)
(cesophage, estomac, intestins, colon, pancréas, 12,2 % 1% 2,1 % 15,3 %

poumon, vessie, glandes salivaires)

Glioblastome multiforme (n = 52) 389% 19 9% 0% 57 9%

(uniguement les tumeurs du cerveau positives)

Mhawech-Fauceglia P et al., Histopathology 2007

D’apres la communication de S. Perner, PSMA Expression in Prostate Cancer, EANM 2015



PSMA is highly expressed in prostate
carcinoma cells within the tumor
tissue of >80% of men with PC1->

PSMA expression in different prostate )
tissue types (mean +SEM)?
227 | @
c
S 2- ¢
2 - : .
S 154 ®
= =
: 1- ®
E || ° )
o 0.5 !
0 T T T T T
Benign Primary Locally LN Distant
tissue PC advanced/ Meta- Meta-
Local stases stases
recurrence
Tissue type

The proportion of PSMA-positive PSMA can be highly expressed in

cells™ is significantly higher in PC both primary prostate carcinoma
tissue than in benign prostate tissue® cells and metastatic tumor cells 6.7




PSA et PSMA

Characteristics . T

Not entirely prostate-specific! *  Prostate-specific!®
Cell-surface membrane protein, not secreted? * Secreted into the blood?18

..................................................................................................................................................................................... Expression |eve|s

Highly expressed on most PC cells?3 *  Serum levels are increased in PC'®
Expression upregulated with clinical progression*® * Increasing PSA after local treatment can indicate disease
Expression increased following short-term ADT?-® relapse’®

*  Serum levels decrease following ADT®

: 9
Elevated levels (;an fall mdresponse. tol"c:.‘ftment @ = A considerable fraction of cancers present with low PSA
Long-term ADT decreased expression akin to levels found in men without PC18

......................... Radiolabeled PSMA ligands. have been.developed. for (IR T ) SA test: the most commonly used serum marker for PC:*!%%

* Screening
* Risk stratification and staging value
* Post-treatment monitoring
= Useful for risk stratification, treatment selection, and disease

imaging:313

*  Prognostic value®!4

* Locating recurrence — where there is rising PSA
* Detecting metastases’®

In the future, PSMA-targeted imaging may identify patients monitoring

! . g : 19
likely to respond to PSMA-targeted therapy (currently in in early/localized PC
development)6:17 * In metastatic disease, PSA decline can be used to evaluate treatment

response, but stable PSA is not enough to determine non-
progression’®



PSMA expression et extension du cancer de la prostate

*Based on immunoreactivity for PSMA in 184 radical prostatectomy specimens.

1. Hope TA, et al. J Nucl Med. 2017;58(12):1956-1961;

2. Hupe MC, et al. Front Oncol. 2018;8:623;

3. Pomykala KL, et al. J Nucl Med. 2020;61(3):405-411;
4. Minner S, et al. Prostate. 2011;71(3):281-288;

5. Bostwick DG, et al. Cancer. 1998;82(11):2256-2261;

6. Silver DA, et al. Clin Cancer Res. 1997;3(1):81-85;

7. Wright GL, et al. Urol Oncol. 1995;1(1):18-28.

PSA vs PSMA

1.  Troyer JK, et al. IntJ Cancer. 1995;62(5):552—-558;

2. 2. Akhtar NH, et al. Adv Urol. 2012;2012:973820;

3. 3. Farolfi A, et al. J Nucl Med. 2021;62(5):596-604;

4. 4. Hupe MC, et al. Front Oncol. 2018;8:623;

5. 5. MinnersS, et al. Prostate. 2011;71(3):281-288;
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11. 11. Zacho HD, Petersen LJ. Clin Nucl Med. 2018;43(11):e404—e406;
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15. 15. Hofman MS, et al. Lancet. 2020;395(10231):1208-1216;

16. 16. Emmett L, et al. Clin Genitourin Cancer. 2019;17(1):15-22;
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Mottet N, et al. EAU guidelines: prostate cancer. https://uroweb.org/guideline/prostate-cancer/#6 (accessed April 2021).




PSMA fait son entrée dans les EAU guidlelines
MAIS n’est pas disponible en France (hors ATU)

https://uroweb.org/individual-guidelines/oncology-guidelines/

6.2.6.6 Recommendations for the management of persistent PSA after radical prostatectomy

Strength

rating

Offer a prostate-specific membrane antigen positron emission tomography | Weak
(PSMA PET) scan to men with a persistent PSA > 0.2 ng/mL to exclude
metastatic disease.

Treat men with no evidence of metastatic disease with salvage radiotherapy | Weak
and additional hormonal therapy.



https://uroweb.org/individual-guidelines/oncology-guidelines/

6.3.4.4 Guidelines for imaqging in patients with biochemical recurrence

Prostate-specific antigen (PSA) recurrence after LE | Strength

radical prostatectomy rating
Perform PSMA PET/CT if the PSA level Is > 0.2 ng/mL and if the 2b Weak
results will influence subsequent treatment decisions.

In case PSMA PET/CT is not available, and the PSA level is > 1 Weak

ng/ml, perform Fluciclovine PET/CT or Choline PET/CT imaging if
the results will influence subsequent treatment decisians,

PSA recurrence after radiotherapy

Perform prostate multiparametric magnetic resonance imaging to 3 Strong M AJ 2 O 2 2

st s el https://uroweb.org/guidelines/prostate-

Perform PSMA PET/CT (if available) of fluciclovine PET/CT of 2b | Stong cancer/summary-of-changes
choline PET/CT in patients fit for curative salvage treatment.

5.3.5 Summary of evidence and guidelines for staging of prostate cancer

Summary of evidence LE

PSMA PET/CT is more accurate for staging than CT and bone scan for high-risk disease but to 1b
date no outcome data exist to inform subsequent management.

Recommendation Strength rating

High-risk localised disease/locally advanced disease

When using PSMA PET or whole body MRI to increase sensitivity, be aware of the lack of Strong
outcome data of subsequent treatment changes.


https://uroweb.org/guidelines/prostate-cancer/summary-of-changes

PSMA PET

inutilit

Impact of PSMA PET imaging on management

stratified by clinical indication?

[ Combined therapy to systemic
¥ Combined therapy fo focal
Focal to combined therapy
Systemic to combined therapy
B AS to ADT
B Combined therapy to AS
H Systemic to AS
Focal to AS
™ ADT 1o AS
Change in focal
L Change in systemic
Focal to systemic
Systemic to focal
No changes (AS)
MNo changes (focal)
No changes (systemic)

Staging: Re-staging: = Re-staging: ! Re-staging: ! Re-staging: ! Re-staging:

treatment-naive post-ADT post-RT  post-surgery advanced other primary

patients disease therapy
Both focal and systemic treatments are intended + ADT.

ADT as monotherapy was considered as a systemic treatment.

1. Perera M, etal. Eur Urol. 2020;77(4):403-417;

2. 2.Sonnil, et al. ) Nucl Med. 2020;61(8):1153-1160;
3. 3. Fendler WP, et al. Eur J Nucl Med Mol Imaging.

2017;44:1014-1024.




PSMA TEP ; A game changer |

EAU-ESTRO-ESUR-SIOG? EANM-SNMM|10 ESMO1
e Perform in men with persistent * Perform to identify site of * May be used in staging of
PSA >0.2 ng/mL after RP or with recurrence and guide salvage intermediate or high-risk localized
BCR after RP if PSA >0.2 ng/mL treatment disease
* Perform in men with BCR after RT * Perform in primary staging of high-
if fit for curative salvage risk patients before surgery/EBRT
treatment

Potential applications of PSMA PET*?

PSMIA mCRPC
%‘ pEma S PSMA
s PET®1?
I
g BCR * f
. . © PSMA z
Diagnostic .g rr‘“n:'cS::é f ppTo7 ¢ Pré 177Lu PSMA
= PSMA

PET45

Time
Symptoms
‘ Metastases

Castration-resistant




9. Mottet N, et al. EAU Guidelines: Prostate Cancer. https://uroweb.org/guideline/prostate-cancer/#6 (accessed
November 2020);

10. Fendler WP, et al. Eur J Nucl Med Mol Imaging. 2017;44(6):1014-1024;
11. Parker C, et al. Ann Oncol. 2020;31(9):1119-1134.




En synthese : PSMA TEP et Cancer de la prostate

Bilan d’extension initial : Pas un standard MAIS pourrait remplacer TDM et Sc Os pour les formes agressive

Gandaglia G, Ploussard G, Valerio M, et al. A novel nomogram to identify candidates for extended pelvic lymph node dissection among patients with clinically localized
prostate cancer diagnosed with magnetic resonance imaging-targeted and systematic biopsies. Eur Urol. 2019;75(3):506—14.

Récidive biochimique ( en intention de traitement de rattrapage) = standard de pratique

Cf Guillon et al JFMN 2002 Evaluation de I'impact en vie réelle de I'autorisation temporaire
d’utilisation nominative du 68Ga-PSMA-11 : 39%

Pas encore pour I’évaluation de la réponse




From molecular imaging to molecular radiotherapy

$8Ga PSMA PET/CT
Avant 1¥® PRLT

$8Ga PSMA PET/CT
Aprés 1% PRLT

55Ga PSMA PET/CT
Aprés 22™ pRLT

1% PRLT 25™ PRLT
3,6 GBq 4 GBq
77y PSMA 77y PSMA
>
¢ a Y - )
"
Dosimétrie Dosimétrie

Glandes parotides
15 Gy

Glandes parotides
10 Gy

»
4,2 mgGy/MBq - 2,6 mgGy/MBq
Reins Reins
3,7 Gy . 4,8 Gy
imGy/MBq 1,2 mGy/MBq
Lésions ganglionnaires ':.‘ ) Lésions ganglionnaires

114-280 Gy
32-78 mGy/MBq

33-61 Gy
8-15 mGy/MBq

»
\ ) \ / Résolution presque totale
= H des Iésions ganglionnaires

D’aprés la communication de C. Schuchardt, Therapy of Metastasized Prostate Cancer Using a Lu-177 Labeled PSMA Inhibitor (I1&T): Frist
Dosimetric Results in Patients, abstract OP235, EANM 2015



PSMA-targeted RLT 177Lu
les avantages de 11311 sans les inconvénients

Characteristics of common investigational radionuclides

l3l| 177|_u 225AC
Particles B and y (high energy)! B (mfzgjvryeenn;;gy);)s 2l a (high energy)’
Maximum/mean energy 0.806 / — MeV? 0.5/0.13 MeV3 5.83/— MeV?
Mean particle range — 0.7 mm? —
Maximum particle range 2.4 mm in soft tissue? 2 mm in soft tissue3> 50_8.0 Hm (feV\gceII
diameters)
Half-life 8.04 days? ~6.7 days3* 10 days’:8

1. Stanford University. I-131 Radionuclide safety data sheet. https://ehs.stanford.edu/wp-content/uploads/I-131_Inorganic.pdf (accessed November 2020); 2. Rahbar K, et al. Mol
Imaging. 2018;17:1536012118776068; 3. EMA. EMA/CHMP/404078/2016: llutetium chloride. https://www.ema.europa.eu/en/documents/assessment-report/endolucinbeta-epar-
public-assessment-report_en.pdf (accessed November 2020); 4. Dash A, et al. Nucl Med Mol Imaging 2015;49(2):85-107; 5. Kassis Al, et al. Semin Nucl Med 2008;38(5):358-66; 6.
Grupen C, 2010. Introduction to Radiation Protection. Springer-Verlag Berlin Heidelberg. DOI: 10.1007/978-3-642-02586-0; 7. Scheinberg DA, et al. Curr Radiopharm.
2011;4(4):306—320; 8. Kozempel J, et al. Molecules. 2018;23(3):581.

Ac, actinium; |, iodine; Lu, lutetium; PSMA, prostate-specific membrane antigen; RLT, radioligand therapy.



JNM  nucieas eoicme 177LU_PSMA_617 ou |&T

«  Etudes monocentriques German Multicenter Study Investigating 177Lu-PSMA-617 Radioligand Therapy in Advanced
Prostate Cancer Patients. Rahbar K et al, 2017

* Etudes rétrospectives
* Méta-analyse....MAIS

[M7Lu)-PSMA-617 radionuclide treatment in patients with
TH E LANCET | metastatic castration-resistant prostate cancer (LUPSMA trial):
Oncology ' a single-centre, single-arm, phase 2 study Michael S Hofman et al, 2018

CLINICAL AND TRANSLATIONAL [
IMAGING Finn Edler von Eyben et al, 2018

PSMA diagnostics and treatments of prostate cancer become mature

Third-line treatment and '”’Lu-PSMA radioligand therapy of metastatic | Finn Edler von Eyben et al, 2018
castration-resistant prostate cancer: a systematic review EUROPEAN JOURNAL OF NUCLEAR

MEDICINE AND MOLECULAR IMAGING
The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Lutetium-177-PSMA-617 for Metastatic
Castration-Resistant Prostate Cancer

O. Sartor, J. de Bono, K.N. Chi, K. Fizazi, K. Herrmann, K. Rahbar, S.T. Tagawa,
L.T. Nordquist, N. Vaishampayan, G. El-Haddad, C.H. Park, T.M. Beer,
A. Armour, W J. Pérez-Contreras, M. DeSilvio, E. Kpamegan, G. Gericke,
R.A. Messmann, M.J. Morris, and B.J. Krause, for the VISION Investigators*

1. https://clinicaltrials.gov/ct2/results?cond=&term=177Lu-PSMA&cntry=&state=&city=&dist=



VISION :
Une étude internationale, prospective, ouverte, multicentrique et randomisée, de phase 3 (NCT03511664) du 177Lu-
PSMA-617 dans le traitement des patients atteints d'un cancer de la prostate métastatique résistant a la castration

(mCRPC) progressif PSMA-positif

Analyse principale

PUPUIatiUn ﬂ?LU'PSMA'El? finale

. T CRPC oronressife (IV7.4GBq ore. 347 principaux alternatifs

" PSMA—DI:lSiEf avec TEP/CT au Sélection QEWJU:;L-:;;;E,CE cycles) sl : rSPGFS (per PEWGS)
58Ga-PSMA-11 (selon des
critéres prédéfinist)

»  Traitement antérieur par
taxane (<2 régimes) et ARPI
antérieur (=1 régime).
ECOGPS 0-2

»  Espérance de vie »6 mois

Critéres d'évaluation

(prévue pour™364
BSoC : n=551 événements)

2:
_aa 0S:530
Cliquez ICl pour r o .
e
pour ~508 é&vénements)

Principaux critéres d'évaluation
secondaires
aveccontrile a

= Réponse RECIST v1.1: ORRet
DCR
= Délai avant le premier SSE

Traitement jusqu G progression radiogrophique, toxicité inacceptable,
absence de bénéfice clinique ou nécessité d'un traitement interdit.

Facteurs de stratification

LDH sérique(<260 IU/L vs 260 1U/L)

Présence de métastases hépatigue (ouivs non)

ECOG PS (0-1vs 2}

Inclusion de I'ARPI dans le BSoC (ouivs non) au moment de larandomisation

Criteres d'évaluation secondaires supplémentaires

Innocuité et tolérance

HRQoL: EQ-5D-5L, FACT-P et BPI-SF

Economie de la santé

PFS composite (progression radiologique, clinique ou PSA)
Réponse biochimique : Taux de PSA, ALP et LDH

Endocyte. Protocol no. PSMA-617-01, v4.0; 2. ClinicalTrials.gov. NCT03511664. https://clinicaltrials.gov/ct2/show/NCT03511664
(dernier acces en avril 2021); 3. Morris M, et al. Présentation orale lors de la réunion annuelle de I'ASCO 2021 ; 6 juin 2021 ; Résumé

LBA4 o



https://clinicaltrials.gov/ct2/show/NCT03511664

Les patients atteints de mCRPC progressif et PSMA-positif ont été sélectionnés a
I'aide de TEP/CT scans au %8Ga-PSMA-1113.

Criteres principaux d’inclusion Criteres principaux d’exclusion
* TEP/CT au %3Ga-PSMA-11 confirmant I'éligibilité a I'aide de critéres ' Traitementanterieur dansles 6 mois precedantla randomisation: Sr-
prédéfinis et de lecteurs centraux. 89, Sm-153, Re-186, Re-188, Ra-223, ou irradiation hemicorporelle
* Traitement antérieur par 21, mais pas >2, régimes de taxane. " Précédente RLT ciblant le PSMA
" Taux de castration de la testostérone sérique <50 ng/dL ou ' Toute thérapie anticancéreuse systémique dans les 28 jours
<1,7 nmol/L precedantla randomisation.
" MCRPC* progressif documente En Sc Os 2+2 " Tout agent expérimental dans les 28 jours précedantla
" ECOGPS0-2 randomisation.
» Fonctionnement adéquat de la moelle osseuse, du foie et des reins. " Chimiothérapie,immunotheérapie, RLT ou thérapie expérimentale
» |e partenaire et/ou le patient doivent utiliser une méthode de concomitante.
contraception avec une protection barriere adéquate jugée acceptable ' Transfusiondans le seul but de rendre un sujet éligible a 'étude.

par l'invetigateur principal pendant I'étude et pendant 6 mois aprés la

. L . o " UUnsuperscana la scintigraphie osseuse de base.
derniére administration du médicament a I'étude.




Les patients éligibles présentaient >1 lésion métastatique PSMA-positive 1-3.

Sites de maladies positives au PSMA

Admissibilité déterminée par |'imagerie TEP/CT de

base au °8Ga-PSMA-11 lue de maniére centralisée. = >] lésions PSMA-positives n'importe ou dans le corps (captation du
ligand PSMA en imagerie TEP 2 foie)

= Aucun critere de taille n'a été appliqué sur les lésions PSMA-
positives.

Exclusion pour RLT

= Capture du ligand PSMA PET < foie

négatives (selon les critéres a droite) a la TEP/TDM taille 2,5 cm (axe court)

au %8Ga-PSMA-11.

La TEP/TDM au 8F-FDG n'a pas été réalisée.

= |Métastase osseuse négative avec composante des tissus mous,
de taille 21,0 cm (axe court).

= |Métastase viscéral PSMA-négatif, avec une taille 21,0 cm (axe
court).

Bien vérifier I'absence d’infiltration du mur post

87 % des patients scannés répondaient aux criteres pré-spécifiés pour le mCRPC PSMA-positif.



Les caractéristiques de base étaient bien équilibrées entre les bras d'étude et les
sous-population (1/3)

Full OS population (n=831) rPFS population (n=581)
V7 Lu-PSMA-617 BSoC uniquement VI Lu-PSMA-617 BSoC uniquement

+ BSoC (n=551) (n=280) + BSoC (n=385) (n=196)
—n (%) —-n (%) —n (%) —n (%)

Age (en années)

Médiane (fourchette) 70,0 (48 : 94) 71,5 (40 ; 89) 71,0 (52 ; 94) 72,0 (51 ; 89)
Ethnie? — n (%)

Blanc 486 (88,2) 235(83,9) 336 (87,3) 166 (84,7)

Noir ou Afro-Américain 34 (6,2) 21(7,5) 29 (7,5) 14 (7,1)

Asiatique 9(1,6) 11(3,9) 6 (1,6) 9(4,6)
Statut ECOGP — n (%)

0-1 510 (92,6) 258 (92,1) 352 (91,4) 179 (91,3)

2 41 (7,4) 22(7,9) 33(8,6) 17 (8,7)
Site de la maladie métastatique — n (%)

Poumon 49 (8,9) 28(10,0) 35(9,1) 20(10,2)

Foie 63 (11,4) 38(13,6) 47 (12,2) 26(13,3)

Ganglion lymphatique 274 (49,7) 141 (50,4) 193 (50,1) 99 (50,5)

Os 504 (91,5) 256 (91,4) 351 (91,2) 179(91,3)



Survie globale

77 y-PSMA-617 BSoC

_ 1007 + BSoC uniquement
£ 90° (n=551) (n=280)
g 80-
§ 704 Médiane OS - mois 15,3 11,3
o A OS - mois 4,0
E 50 -
£ 407 HR (IC de 95 %) 0,62 (0,52-0,74)
n -
§ Zz Valeur p, <0,001
E " . -

10 4 ==+ 177Lu-PSMA-617 + BSoC (n=551) unilatérale

&= BSoC uniquement (n=280)

0 2 4 B g8 10 12 14 16 18 20 22 24 26 28 30 32
Nombre toujours a risque Temps depuis la randomisation (mois)

'”L“'PST%'ELE 551 535 506 470 425 377 332 289 236 166 112 63 36 15 5 2 0

BSoC uniquement 280 238 203 173 155 133 117 98 73 1 33 16 6 2 0 0 0

NB OS + 4 mois : Ne perdons pas des mois a faire le bilan pré thérapeutique

La durée de vie était significativement plus longue dans le groupe ’’Lu-PSMA-617 +
BSoC que dans le groupe BSoC seul (HR 0,62 ; IC 95 % 0,52-0,74 ; P<0,001)




survie sans progression radiologique

177 Lu-PSMA-617 BSoC
+ BSoC uniquement
(n=385) (n=196)
100 1 Médiane rPFS — mois 8,7 3,4

£ 907 A rPFS — mois 5,3

c

g 80 HR (IC 99,2 %I) 0,40 (0,29 - 0,57)

e 70

2 Valeur p, unilatérale <0,001

@ 60

[72)

& 50

7]

2 401

T 301

S

o 207

10 4 = ""Lu-PSMA-617 + BSoC (n=385)
@< BSoC uniquement (n=186)

0 L] L L] L L L] L] L L L] L] L L L] L] L L]
0 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23
. .. Temps depuis la randomisation(mois)

Nombre toujours a risque

RS 385 373 362 202 272 235 215 194 182 146 137 121 88 83 71 51 49 37 21 18 & 1 1 0

BSoC uniquement 196 146 119 53 36 26 19 14 14 13 13 M1 7 7 7 4 3 3 2 2 0 0 0 0

L'ajout de ’7Lu-PSMA-617 a la BSoC a prolongé de maniére significative la rPFS par

rapport a la BSoC seule (HR 0,40 ; 99,2% CI 0,29-0,57 ; P<0,001)




177 Lu-PSMA-617 ajouté au BSoC a amélioré les réponses selon RECIST v1.12 chez
les patients dont la maladie est mesurable

n=30 n=29
50% n=77 46,9%
45,3% 1 177Lu-PSMA-617 + BSoC (n=184)
g. 40% .BSnCuniquement[n=54]
It
=
a
E 30%
o
QU
T 20%
c
= n=17
@ 9,2% -
& 10% ’ n=3
a n=0 n=1 4,7%
0,0% 0,5% -
0%
Réponse compléte Réponse partielle Maladie stable Maladie progressive Inconnu

Meilleure réponseglobale selon RECISTv1.1
ORR :51,1 % des patients ont présenté une RC ou une RP dans le groupe 177Lu-PSMA-617 + BSoC, contre 3,1 % dans le groupe BSoC uniquement (P<0,001

bilatéral) ;
Le taux de contrdle de la maladie était de 86,4 % contre 50,0 % [(P<0,001 bilatéral

VISION Reactive MSL Deck | Pour une

présentation en réponse a une demande

non sollicitée d'informations médicales, 57
sous réserve de |' approba‘non |ocaiéu iNMA-617 est un agent expérimental et n'est pas approuvé pour quelque usage que ce soit.

Figure présentée avec la permission de M. Morris.



Survie sans évenement

177 u-PSMA-617 BSoC
+ BSoC uniquement
= 1007 (n=385) (n=196)
:‘E 907 Délai médian avant
% 8019 le premier SSE - 11.5 6.8
$ 707 mois (1C 95 %)
E 607 A temporel avant le 47
g 507 premier SSE - mois '
QD -
= HR (95% Cl) 0.50 (0.40-0.62)
w 30
8 20 Valeur P, bilatérale <0.001
a
10 4 77Lu-PSMA-617 + BSoC (n/N=256/385)
== BSoC uniguement (n/N=137/1986)

0 1 2 3 456 7 8 9 101112 13 14 15 168 17 18 19 20 21 22 23
. . Temps depuis la randomisation (mois)
Nombre toujours a risque

TLu-PSUAST! 385 374 364 350 329 307 290 264 240 217 189 173 183 141 117 90 73 &7 M 25 12 5 2 0

SoC Only 196 166 141 119 104 90 75 66 A1 &4 48 M 36 33 29 24 15 10 6 4 2 0 0 0

Le délai avant le premier SSE était significativement plus long dans le groupe ’7Lu-PSMA-617 +

BSoC que dans le groupe BSoC uniquement (HR 0,50 ; 95% Cl 0,40-0,62) ; P<0,001)




HRQoL et résultats relatifs a la douleur en faveur du bras 177Lu-PSMA-617 + BSoC

Ad hoc analyses

Score FACT-P total (n=581) BPI-SF (intensité de la douleur)

HR: 0..46 200- HR : 0.45
1004 (95% ClI: 0.35, 0.61) (95% Cl: 0.33, 0.60)
I p < 0.001 S0+ <0.001
g w0 (nominal; non-inferential analysis) 3 p=.
7 004 ! Y ?_,55 804 (nominal; non-inferential analysis)
[ C >
£ . H H E
g7 704 Mediane 9.7 vs 2.4 mois gE 7 Mediane 14.3 vs 2.9 mois
0 9 god
@] 604 =~ TLy-PSMA-617 + SOC (n = 385) 23
g ‘w3 504
Lo 5}
£) a0- 2z
B, =2 apd
Q@ 304 <b
£ Sl 2
a' -
) 209 a N e TLu-PSMA-617 + SOC (n = 385)
104
10+ —-— —
-#- SOC alone (n = 196) . SOC alone (n = 196)
P9 It I
01234567 8 9 1011121314151617 181920212223 L ‘1f N f7r e ::’d"1?':;.'“5'6':;8’9”2'”23
Time from randomization (months) Number of pasents sl 3t fisk ime from randomization (months)

Number of patients sl st sk
TLWPSMAGIT+S00 SIS 289255 235 201 167 46123 110 89 78 72 54 51 46 23 ¥ 1 W Y 4 2 1
o 0

TLuPSMASTT+SOC S 206 MS 2SI MF M218 129113 37 0 46 51 438 42 M 21 15 8 & 2 2 1 0
SOCkone 196 7 86 42 30 21 M 10 8 B 6 & & 5§ 4 4 3 2 2 2 0 0 )

SOCadone 196 M & ¥ B v 82 7 6§ 5§ 4 &4 ¥ 3 3 2 1 1 & 0 0 a2 @

Time to the first occurrence of = 10-point decrease in FACT-P total from baseline Time to the first occurrence of = 30% or > 2-point increase in BPI-SF pain intensity
from baseline

. . Présenté par Karim Fizazi, 576MO — Mini oral. Sglp 19, 2021 N ) .
BPI-SF, Brief Pain Inventory — Short Form; ClI, confidence interval, FACT-P, Functional Assessment of Cancer Therapy — Prostate; PSMA, prostate-specific membrane antigen; SOC, protocol-permitted
standard of care

EEMD



Meilleur pourcentage de changement par

rapportala base (PSA) (%)

PSA

100 %=y "7Lu-PSMA-617 + BSoC (n=333) 100 %= BSoC uniquement(n=138)

735 % 73 %

50 %~ 50 Yom
25 % 25 %

250, Diminution confirmée -25%, =
250% : 177/385 (46,0 %)

Diminution confirmee

280 % : 127/385 (33,0 %

46,0 % vs 7,1 % des patients ont connu une baisse du PSA de 250 % dans le bras 177Lu-PSMA-

617 + BSoC vs bras BSoC seul, respectivement




Ensemble d’analyse OS (n=831)
177Lu-PSMA-617 + BSoC BSoC uniquement Favorise le Y7Lu-PSMA-617 Favorise leBSoC

(n=551)—n/N (%) (n=280)—n/N (%) Rapport de risques (IC de 95 %)
ARPI dans le cadre de la BSoC attribuée

Qui
MNon
LDH
=260 1U/L
=260 WU/L

135/243 (55,6)
208/308 (67.5)

202/368 (54,9)
140/182 (76,9)

Présence de métastases au foie

Oui

Mon
ECOG PS

0-1

2

Age
<65 ans
=05 ans
Ethnie
Blanc
Moir ou Afro-Ameéricain
Asiatique

Tous les patients

40/48 (83.3)
303/503 (60,2)

305/510 (59,8)
38/41 (92,7)

82/145 (56,6)
261/406 (64,3)

300/486 (61,7)
20/34 (58.8)
9/9 (100)

343/ 551 (62,3)

96/146 (65,8)
91/134 (67.,9)

107/182 (58,8)
80/97 (82,5)

28/34 (82.4)
159/246 (64,6)

170/258 (65,9)
17/22 (77,3)

38/60 (63,3)
149/220 (67.7)

159/235 (67,7)
12/21 (57.1)
7/11 (63.6)

187/ 280 (66,8)

04 060,81 1,5 2 2,53

0,54 (0,41 - 0,70)

0,68 (0,53-0,87)

0,63 (0,50—0,80)
0,63 (0,48-0,84)

0,87 (0,53—1,43)
0,62 (0,51-0,76)

0,61 (0,50-0,74)
0,63 (0,35-1,13)

0,73 (0,49 -1,10)
0,59 (0,48 -0,73)

0,63(0,52-0,77)
0,60 (0,29 - 1,24)
1,04 (0,38-2,81)

0,62 (0,52-0,74)



Ensemble d’analyse de sécurité (N=734)2

Tous les Grades Grade 3-5°¢
1771 u-PSMA-617 BSoC uniquement 177 u-PSMA-617 BSoC uniquement

Patients présentant des événements TEAE dans un
domaine de sécurité présentant un intérét

particulier® + BSoC (n=529) (n=205) + BSoC (n=529) (n=205)
Fatigue 260 (49.1) 60 (29.3) 37 (7.0) 5(2.4)
Myélosuppression 251 (47.4) 36 (17.6) 124 (23.4) 14 (6.8)
Leucopénie 66 (12.5) 4 (2.0) 13 (2.5) 1(0.5)
Lymphopénie 75 (14.2) 8(3.9) 41 (7.8) 1(0.5)
Anémie 168 (31.8) 27 (13.2) 68 (12.9) 10 (4.9)
Thrombocytopénie 91(17.2) 9(4.4) 42 (7.9) 2(1.0)
Sécheresse buccale 208 (39.3) 2(1.0) 0 (0.0) 0(0.0)
Nausée et vomissements 208 (39.3) 35(17.1) 8 (1.5) 1(0.5)
Hypersensibilité 55(10.4) 7(3.4) 5(0.9) 0
Hépatotoxicité 54 (10.2) 16 (7.8) 15 (2.8) 5(2.4)
Effets rénaux 46 (8.7) 12 (5.9) 18 (3.4) 6 (2.9)
Tumeurs secondaires 11(2.1) 2(1.0) 4 (0.8) 1(0.5)
Prolongation du QT 9(1.7) 1(0.5) 7(1.3) 1(0.5)
Hémorragie intracranienne 7(1.3) 3(1.5) 5(0.9) 2(1.0)

Lincidence de la fatigue, de la myélosuppression, de la sécheresse buccale et des nausées/vomissements était plus

élevée dans le bras Y77Lu-PSMA-617 + BSoC, et pour la plupart transitoire, sans effet inattendu.




VIOV 7UGULOTY/ TVLLIVZ 7/ OUV LT VL N VoL oY

GUIDELINES

E-PSMA: the EANM standardized reporting guidelines v1.0
for PSMA-PET
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Table 3  Regional classification of PSMA-PET findings
3 niveaux de référence Class Desesiption
1 5 Le Sda ng Local tumor(T)

. miTO No local umor
2 . Le fo € miT2 Organ-confined tumor
3 . Le S g | an d es Sa I |V a | res miT3a Non-organ-confined tumor (extracapsular extension)
miT3b Non-organ-confined tumor (seminal vesicles invasion)
miT4 Tumor invading adjacent structures (other than

Table 2  Qualitative evaluation of PSMA expression through a 4-point
scale

seminal vesicles)

miTr Presence of local recurrence after radical prostatectomy

. . . Regional nodes (N
PSMA expression Grade of PSMA expression B oG T

V (visual score) miN0 No positive regional lymph nodes
miNI Positive regional lymph nodes
Score=0 Below blood pool P "S"“"' RIS ‘M_’
Score=1 Equal to or above blood pool and lower than liver meO iy d'smm_mewmw
miMIa Extra-pelvic lymph nodes
Score=2 Equal to or above liver and lower than parotid gland miM1b Boiie ifibtaitiis

Score=3 Equal to or above parotid gland miMlc Non-nodal visceral metastasis: report involved organ(s)




Mr D 52 ans 108 Kg 180 cmm Cancer de la prostate résistant a la castration

OMS 1- 2 Douleur de la hanche gauche

Pathologie métastatique d'emblée diagnostiquée en 2017 considérée résistante a la
castration depuis, traitée ensuite par acétate d'abiratérone puis CABAZITAXEL.

© N'a jamais été transfusé.
@A été irradié a de multiples reprises (30-40% du squelette)

Progression des PSA 104ng/mL le 17 sept, a 181 le 19 janvier.
Sur le plan biologique, pas de contre-indication au traitement.
Anémie G1 (11.7g/dL)

TRAITEMENT ACTUEL

- méthadone 100 mg matin et soir
- méthadone 20 mg a la demande
- paracétamol 3 g/jour

- pantoprazole 40

- solupred 20 mg le matin

- bisoprolol

- 5/hydrochlorothiazide 6,25

- primperan a la demande

- cacitd3

- denosumab mensuel

- decapeptyl Ip 11,25



18F Choline 216 MBg @ 45 min DMI 18FDG 216 MBg @ 60 min DMI 68GaPSMA 228MBg @ 60 min DMI
GEHC 5 pas de 2min GEHC 5 pas de 2min GEHC 5 pas de 2min
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12501 12801 12601

No VOI No VYOI No YOI
2.8mm 12.80sp 2.3mm 12.3sp 2.8mm /2.80sp
02:42:15PM V=029 03:22:52 PH) V=028 04:30:29 PN ¥=030
mwD.00 N=14 .92 g/mi 1853 m=D.00 M=8.37 g/ml 1818 =000 kw1548 giml 1885

La fixation du PSMA au niveau des cibles osseuses et ganglionnaires est significativement
supérieure au bruit de fond hépatique (>1.5SUVmoy)



Axial CT STANDARD 2,5mm
Ex: 7361

Se:3

I: 527.5

Im; 321

DFOV76.4 x33.8cm
STND/+/AR40 No Filter

Rot 0.50s/HE+ 55.0mm/rot
2.5mm 1.375:1/2.50sp

Tilt: 0.0

04:27:37 PM
W=400L=40

Axial CT §TD 2.5mm
Ex: 28800

Se:3

|- 496.0

Im: 327

DFOV 76.4 x33.Bcm
STND/+/SS40 No Filter

8
2

2.50

kv 120

mA 198

Rot 0.70s/HE+ 27 Smmirol
2.5mm 1,375:1/2.50sp

Til: 0.0

03:22:27 PM
W=400L=40

Axial CT STANDARD 2,5mm
Ex: 7700

Se:d

|- 553.0

Im: 317
DFOV76.4x338cm
STND/+/AR40 No Filler

2

2.50

kv 120

mA 349

Rot 0.50s/HE+ 55.0mmirot
2.5mm 1.3751/2.50sp

Tilt: 0.0

02:41:11PM

W= 400L~40

12501

12501

Axial TEP GA PSMA QC550,,.,.<->CT STANDARD 2,5mm

Ex: 50% 7361/ 50% 7361
Se:12/3

1. 5283

Im: 287

DFOV76.4 x338cm

. 5.00

280

50 % PET

28mm /12.80sp
04:30:29 PM
m=0.00 M=5.00 g/ml|

Axial WB FDG QC400 2min..<->CT STD 2.5mm
Ex: 50% 28800 / 50% 28800

Se:12/3

I: 496.0

Im: 251

DFOV76.4 x33.8 cm

.400

33

50 % PET

3.3mm [3.3sp
03:23:53 PM
m=0.00 M=4.00 g/ml|

Axial TEP QCLEAR 550 (U...<->CT STANDARD 2,5mm
Ex: 50% 7700/ 50% 7700

Se12/3

1. 5528

Im: 283

DFOV 764 x33Bcm

C R
|

2380

50 % PET

2.8mm /2.80sp
02:42:15 PM
m=0,00 M=5,00 g/m|

L2110

A 189

GaPSMA

12501




4h post 7,4GBq 177LuPSMA iv périph (pompe péristaltique + hydrat ) en ambulatoire 2 Mars
® pas de captation médiastinale...

PSA janv 181, fev 261 mars 222 ng/ml (aprés PRRT)
Réduction de la douleur de hanche



3D TEP GA PSHA QCS550...

Ex: 8084

Se:12

HD MIP No cut

DFOV 95.9 x 102.4 cm

No VOI

2.8mm /12.80sp
12:20:02 PM

m=0.00 ¥M=10.00 g/m]

Mauvaise indication

on

V=15.45

3D TEP QCLEAR 550 (U...
Ex: 8052

8e:12

HD MIP No cut

DFOV 95.9 x 102.4 em

-

No VYOI

2.8mm J2.80sp
03:05:59 PM

m=0.00 M=10.00 g/m|

Ex:Mar 152022
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L’hétérogénéité tumorale en imagerie

FDG+ PSMA- disease in iver (& b_one)

(B) =1 (C) .
~

’
FOG PSMA/FDG

Thang 5P et o Lur Urology Oncology 2019



Randomized Phase 2 Trial of 177Lu-PSMA-617 Versus Cabazitaxel in mCRPC Progressing after Docetaxel: TheraP ANZUP 1603

Clinical trial information: NCT03392428. Presented by: Michael S. Hofman, 2022 American Society of
Clinical Oncology Genitourinary (ASCO GU) Cancers Symposium, Thursday Feb 17 — Saturday Feb 19, 2022
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Développement du /Lu-PSMA-617 (onees s

Local
disease nmCRPC mHNPC/mHSPC
UpFrontPSMA? ENZA-p? VISION®
LuTectomy! 1L mHSPC Ph2: combination RESIST-PC# _ ol0|
Ph1/2: monotherapy Ph2: combination therapy therapy Ph2: monotherapy Ph3: Oomibg‘gg%“ therapy
(x docetaxel) (£ enzalutamide) ( )
-
NCT03828838° Ph1 b:Ncg;(:):i;r?gt?merapy TheraP® .
Ph1/2: monotherapy (+ pembrolizumab) Ph2: monotherapy vs cabazitaxel
PRINCE® Fractionated ""Lu-PSMA-617""
Ph1b/2: bination th Ph1/2: monotherapy; 3+3 design;
. Zﬁbrgabonﬂab?mpy 68Ga-PSMA-HBED-CC PET/CT for
P disease assessment
PR21/PLUDO"2 Lu-PSMA'?
Ph2: monotherapy vs docetaxel Ph2: monotherapy
LuPin>.16
Ph1/2: combination therapy
(+ idronoxil)
LuPARP1’

Ph1: combination therapy (+ olaparib)

LuPSMA18.19
Ph2: monotherapy

Completed AAA study
M Ongoing AAA study
Investigatar-initiated trial

77Lu-PSMA-617 is an investigational agent and is not approved for any use.
1. ClinicalTrials.gov. NCT04430192. https://clinicaltrials.gov/ct2/show/NCT04430192 (accessed March 2021); 2. ClinicalTrials.gov. NCT04343885. https://www.clinicaltrials.gov/ct2/show/NCT04343885 (accessed March 2021); 3. ClinicalTrials.gov. NCT04419402.

https://clinicaltrials.gov/ct2/show/NCT04419402 (accessed March 2021); 4. ClinicalTrials.gov. NCT03042312. https://clinicaltrials.gov/ct2/show/NCT03042312 (accessed March 2021); 5. ClinicalTrials.gov. NCT03511664. https://clinicaltrials.gov/ct2/show/NCT03511664 (accessed
March 2021); 6. ClinicalTrials.gov. NCT03828838. https://clinicaltrials.gov/ct2/show/NCT03828838 (accessed March 2021); 7. ClinicalTrials.gov. NCT03805594. https://clinicaltrials.gov/ct2/show/NCT03805594 (accessed March 2021); 8. ClinicalTrials.gov. NCT03392428.
https://clinicaltrials.gov/ct2/show/NCT03392428 (accessed March 2021); 9. ClinicalTrials.gov NCT04720157. https://clinicaltrials.gov/ct2/show/NCT04720157 (accessed March 2021); 10. ClinicalTrials.gov. NCT03658447. https://clinicaltrials.gov/ct2/show/NCT03658447 (accessed
July 2020); 11. ClinicalTrials.gov. NCT03042468. https://clinicaltrials.gov/ct2/show/NCT03042468 (accessed March 2021); 12. ClinicalTrials.gov. NCT04663997. https://clinicaltrials.gov/ct2/show/NCT04663997 (accessed March 2021); 13. Paganelli G, et al. Eur J Nucl Med.
2020;47:3008-3017; 14. ClinicalTrials.gov. NCT04689828. https://clinicaltrials.gov/ct2/show/NCT04689828 (accessed March 2021); 15. ANZCTR. ACTRN12618001073291. https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=374100 (accessed March 2021); 16.
Emmett L, et al. J Clin Oncol. 2020;38(suppl 15):5557; 17. ClinicalTrials.gov. NCT03874884. https://clinicaltrials.gov/ct2/show/NCT03874884 (accessed March 2021); 18. Hofman M, et al. Lancet Oncol. 2018;19(6):825-833; 19. Violet J, et al. ] Nucl Med. 2020;61(6):857-865.
first line; 2L, second line; 3L, third line; ARDT, androgen receptor-directed therapy; BSoC, best standard of care; CT, computed tomography; %8Ga, gallium-68; HSPC, hormone-sensitive prostate cancer; IIT, investigator-initiated trial; Lu, lutetium; mCRPC, metastatic castrate-
resistant prostate cancer; mHNPC, metastatic hormone-naive prostate cancer; mHSPC, metastatic hormone-sensitive prostate cancer; nmCRPC, non-metastatic castrate-resistant prostate cancer; PC, prostate cancer; PET, positron emission tomography; Ph, phase; PSA, prostate-

1L,

specific antigen; PSMA, prostate-specific membrane antigen.
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PRINCE Trial -9

PSMA-lutetium Radionuclide therapy and ImmuNotherapy in prostate CancEr

= Metastatic CRPC
= Progressed after
@UCSFImaging enzalutamide, abiraterone
NCT03805594 or apalutamide B
Dr Rahul Aggarwal | =
UeJomtiopd PSMA + FDG PET/CT 2 AN
I 3 MERCK

A ENDOCYTE
- A e —

YLy-PSMA-617

Mol | 4| gsmee || QIINE Rationnel issu de la RTE Bystander effect
la PRRT est elle aussi « Pro inflammatoire »?

LuPARP Trial

Phase 1 trial of ”’Lu-PSMA-617 therapy and Olaparib (PARPI)

- propenes e = geoton Rationnel : lésions doubles brins radio-induites
*  Post taxane chemotherapy Prostate Cancer ’ 5 7 . . -
I % il - 5t-ce l[e mecanisme lesionnel principal de la PRRT ?
PSMA + FDG PET/CT @ END‘CZS.\;I_E.

!

AslraZenecaﬁ
17 4-PSMA-617 Olaparib day 2-15 £ AANSTO
3+3 dose escalation desi
eweetaoces | F | e asomgba o
’ (8 levels of increment)

clinicaltrials.gov: NCT03874884
Pl: A/Prof Shahneen Sandhu



Imagerie et biomarqueurs compagnons

Measurement of Circulating Cell-Free DNA in Relation to 18F-Fluorocholine
PET/CT Imaging in Chemotherapy-Treated Advanced Prostate Cancer

Sandi‘Kwee, M;D., M.Sc.'?, Min-Ae Song, M.Sc.'#, lona Cﬁeng, Ph.D.", Lenora Loo, Ph.D.‘, and Maarit Tiirikainen, Ph.D.

Clin Trans Sci 2012: Volume 5: 65—70

Conclusions: Chemotherapy is associated with significant changes in plasma cfDNA content and FCH PET/CT-detected tumor
activity.
These interrelated measures are potential candidate markers of therapeutic response in HRPC.



TAKE HOME MESSAGES

18 F CHOLINE récidives PSA > 1

68Ga PSMA plus performant pour PSA <1 et ADP
disponibilité réduite (générateur)

approche théranostique 177LUPSMA

Adénomeégalie inflammatoire FORMATION DES MED NUCL

RESEAU DE SOIN
MULTIDISCIPLINARITE
RCP

Paget
réactions dysimmunitaires (Thyroides, poumons, etc)

De nouveaux sanctuaires de la maladie Métastatique

En cas de remboursement 22154 cycles/ an en France (8x 177LuDOTATATE ;TNE)
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