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Challenges?

Nosologies
First optimal local treatment

Which molecular test, which molecular subsets

New designs for clinical trials

New strategies, new paradigms




Nosology & treatment 2024+

Trials on histological
a/o molecular
a/o immune subtypes
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Molecular
Stroma characterisation

(immune cells...)



SCREENING FOR GENOMIC ALTERATIONS
4 strategies

SINGLE GENE HOT SPOT PANELS
Exemple: EGFR, BRAF, ALK... * NGS : INCa panel (18 genes)
RT-PCR, IHC, FISH * Selected mutations in selected zones of

selected genes

COMPREHENSIVE GENOMIC PROFILING COMPREHENSIVE GENOMIC PROFILING

e.g. FoundationOne « WES, WGS, RNAseq

Explores 4 major alterations on the full « e.g. National initiatives (FMG2025..)

sequence of genes




Nosological fragmentation
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Barlesi et al Lancet 2016

Routine molecular profiling of patients with advanced

non-small-cell lung cancer: results of a 1-year nationwide
programme of the French Cooperative Thoracic

Intergroup (IFCT)

Fabrice Barlesi, Julien Mazieres, Jean-Philippe Merlio, Didier Debieuvre, Jean Mosser, Hervé Lena, L'Houcine Ouafik, Benjamin Besse,

Isabelle Rouquette, Virginie Westeel, Fabienne Escande, Isabelle Monnet, Antoinette Lemoine, RémiVeillon, Héléne Blons, Clarisse Audigier-Valette,
Pierre-Paul Bringuier, Régine Lamy, Michele Beau-Faller, Jean-Louis Pujol, Jean-Christophe Sabourin, Frédérique Penault-Llorca, Marc G Denis,
Sylvie Lantuejoul, Franck Morin, Qudn Tran, Pascale Missy, Alexandra Langlais, Bernard Milleron, Jacques Cadranel, Jean-Charles Soria,

Gérard Zalcman, for the Biomarkers France contributors*
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Figure 2: Frequency of genetic alterations
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Routine molecular profiling of patients with advanced @+k @
non-small-cell lung cancer: results of a 1-year nationwide
programme of the French Cooperative Thoracic

Intergroup (IFCT)

Fabrice Barlesi, Julien Mazieres, Jean-Philippe Merlio, Didier Debieuvre, Jean Mosser, Hervé Lena, L'Houcine Ouafik, Benjamin Besse,

Isabelle Rouquette, Virginie Westeel, Fabienne Escande, Isabelle Monnet, Antoinette Lemoine, RémiVeillon, Hélene Blons, Clarisse Audigier-Valette,
Pierre-Paul Bringuier, Régine Lamy, Michéle Beau-Faller, Jean-Louis Pujol, Jean-Christophe Sabourin, Frédérique Penault-Llorca, Marc G Denis,
Sylvie Lantuejoul, Franck Morin, Quan Tran, Pascale Missy, Alexandra Langlais, Bernard Milleron, Jacques Cadranel, Jean-Charles Soria,

Gérard Zalcman, for the Biomarkers France contributors*
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Barlesi et al Lancet 2016



Sarcomas represent a very heterogeneous set of diseases

Bone Primary (Osteosarcoma/Chondrosarcoma/Ewing)

GIST In the NETSARC Database

Liposarcoma _
Soft-Tissue Ewing sarcoma/PNET (NETSARC.org, N=25203
(2013-2016)

W Kaposi sarcoma

1%

Dermatofibrosarcoma

® Unclassified sarcoma N=155 histotypes

® | eiomyosarcoma Incidence >10°5:n=1 (GIST)

* Rhabdomyosarcoma Incidence 10¢5-10¢6, n=23
TSR Incidence 10°6-10¢7, n=64
Myxofibrosarcoma

: Incidence <107, n=68
Synovial sarcoma

Endometrial stromal sarcoma
Other very rare subtypes

Ducimetiere et al. PLoS ONE 6(8): €20294. doi:10.1371/journal.pone.0020294.




Distribution of mutations in the gastric,
small bowel, and rectal GIST

Gastric GIST (60-65%)
- KIT exon 11 mutation : 54-60%
- KIT exon 9 mutation: <5%

- PDGFRA exon18: 15-18%
- Other mutations : 10-12%

2706 18

Rectal GIST (3-5%)

- KIT exon 11 mutation : 70-80%
- KIT exon 9 mutation :10-15%

- Other mutations : 5-10%

Small bowel GIST (20-35%)

- KIT exon 11 mutation : 43-50%
- KIT exon 9 mutation : 20-25%
-  PDGFRA mutation: 5-7%

- Other mutations : 8-10%




Challenges?

Nosologies
First optimal local treatment

Which molecular test, which molecular subsets

New designs for clinical trials

New strategies, new paradigms




NetSARC: a network of 26 sarcoma reference centers in France
35784 pts with follow-up presented in MDT since 2010

26 centers of reference in Netsarc
Linked with Pathology network (RREPS)
Linked with Bone Network RESOS (2014)

. Soft tissue

. Soft tissue

3 networks to be merged (2019)
Single website

Entry in the site by CRAs
Not a clinical trial, a registry

Aims:
* Guidelines
* Guiding best practices/patient pathways
* Measuring
* Research

Auteus : Yohan Fayet, géographe, Centre Léon Bérard
Source : Base de données Netsarc-ResOs (2014
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Survival (>17

QS for patients with Sarcoma =18 years diagnosed from 2010 to 2020

HR=0,81

100
90
20 -
70 4
60
8 =
40 -
30 o
20
periode3 EventzAotal Median (95 Cl) HR{95% C1) Time-Point KM Est [95% Cl)
— A02m2 19788300 ME [133.4-ME) Fieference 12 A7 [900-91.3%)
10 AN32005 20R941598  ME(ME-NE)  1.06(1.00-1.13) 12 90.2 [89.5-908% |
AN6-2020 170120937 ME [ME-ME) 0.86 (0.80-092) 12 PE6[321-930%)
0 Logrank P-value: <.0001 + Cengzor
0 10 » a0 a0 @ &0
Months
Median Hazard Ratio Survival Estimates
Event/Total (95% ClI)* (95% Cl)? (95% Cl)*
OS for patients with Sarcoma >18 years diagnosed from 2010 to 2020
periode3
2010-2012 1978/8900 NE (133.4-NE) Reference 12: 90.7(90.0-91.3%)
2013-2015 2069/11598 NE (NE-NE) 1.06(1.00-1.13) 12: 90.2(89.5-90.8%)
2016-2020 1701/20937 NE (NE-NE) 0.86(0.80-0.92) 12: 92.6(92.1-93.0%)

1Kaplan-Meier method; 2Cox model; 3Logrank test;

P-value

<.00013




PLOS ONE

RESEARCH ARTICLE

Nationwide incidence of sarcomas and
connective tissue tumors of intermediate
malignancy over four years using an expert
pathology review network

Gonzague de Pinieux'*, Marie Karanian®*, Francois Le Loarer’*, Sophie Le Guellec’,

Histotypes
Histotypes Total Incidence  Ph Il RPhI Phl
. . Total Incidence  Ph Il RPh Il PhII (2013-2016) /10e6/year
Ordered incidences of sarcomas (0132016 /1066/year Incidence <0.1/10e6/year
95,104 Osteoblastoma-like osteosarcoma

and connective tissue tumors in NETSARC e syt cll sarcoms i: oo

Incidence <1/10e6/year

- - Periosteal chondrosarcoma 25 0,095
& u b I i S h e d Cl i n i ca | t r i a I S Synovial sarcoma - monophasic 204 0924 High-grade surface osteosarcoma 25 0,095
p Endometrial stromal sarcoma, low grade 238 0,902 Myxoinflammatory Fibroblastic Sarcoma » 0087
E’“b"y_""a' RMS 179, 0,678 Embryonal RMS sarcoma - botryoid type 23 0,087
High risk SFT 174 0,659 Undifferentiated epithelioid sarcoma 2 0,083
Malignant peripheral nerve sheath tumour 173 0,655 Langerhans cell histiocytosis 20 0,076
Other histological subtypes of bone sarcome 171 0,648 Malignant PECOMA 1 0072
g“"s"‘f“’"“a :Dsd 12 g':‘ii Low grade central osteosarcoma (ALL) 19 0072
onventional chordoma
H 2 Adamantinoma 19 0072
Hlstotypes Adenosarcoma 156 0,591 UTROSC 17 0,064
: All undifferentiated sarcoma of bone 152 0,576 y 9
Total Incidence  Ph Il RPh Il PhiI e P o o5 Endometrial stromal nodule 16 0,061
nflammatory myofibroblastic Tumour 2 Telangiectasic osteosarcoma 16 0,061
(2013-2016) /10e6/year Pleomorphic RMS 144 0,545 SMARCAU-deficient thoracic sarcoma 15 0,057
Undifferentiated uterine sarcoma 141 0534 Clear cell chondrosarcoma 1 0,053
25172 95,104 Liposarcoma - pleomorphic 139 0,527 Low grade Myofibroblastic Sarcoma B 0,049
. Phyllode sarcoma 138 05523 i
Incidence >10/10e6/year Dedifferentiated parosteal osteosarcoma 13 0,049
. R / - / y Embryonal thabdomyosarcoma usual type 137 0519 Dedifferentiated low grade central osteosar 12 0,045
Fibroblastic and myofibroblastic tumours 5274 19,977 Low grade fibromyxoid sarcoma 136 0,515 Giant cell Fibroblastoma 1 0,042
Gastrointestinal stromal tumors (GIST). 3272 12,394 Alveolar RMS 123 0,466 Sclerosing RMS 1 0,042
Adipocytic tumours 3247 12,299 Srr,o:lc rv:scle tumour of undetermined me 122 0,462 CIC-rearranged sarcoma 1 0,042
ALL Undifferentiated 717 10,202 Epithelioid sarcoma 120 0,455 Infantile fibrosarcoma 10 0,038
ndifferentiated sarcoma g Central chondrosarcoma, grades 2and 3 117 0,443 Pericytic (perivascular) tumours 10 0,038
ALL smooth muscle tumours 2679 10,148 So-called fibrohistiocytic tumours. 106 0,402 Malignant Triton tumour 10 0,038
Epithelioid hemangioEndothelioma 100 0379 Retiform hemangio-endothelioma 9 0,034
ithelioi ), Ectomesenchymoma : Malignant mesenchyr 9 0034
Incidence <10/10e6/year Epithelioid sarcoma % 0371 hy: lig hy: )
i B " Extraskeletal osteosarcoma % 0,364 i
Undifferentiated pleomorphic sarcoma 1556 5,894 o P . Malignant granular cell Tumour o 0,034
Myoepithelioma, myoepithelial carcinoma, % 0,364 Haemosiderotic fibrolipomatous tumour 9 0,034
All vascular tumor 1520 5,758 Dedifferentiated chondrosarcoma 93 0352 Synovial sarcoma of bone 9 0,034
Liposarcoma —dedifferentiated 1345 5,095 RMS NOS 88 0,333 RMS of bone 9 0,034
Desmoid fibromatosis 1339 5,072 Myoepithelioma 85 0322 Lipofibromatosis 8 0,030
noict cal cortilagi
Atypical lipomatous tumour/WDLPS 1266 4,795 Central atypical Camhg'""_“stumour/cho"l 76 0,288 Sarcoma with BCOR genetic alterations 7 0,027
. Clear cell sarcoma of soft tissue 7 0,269 Low-grade central osteosarcoma 7 0,027
Ut?rlne sarcoma 1138 4,311 Giant cell tumour of soft tissue 70 0,265 Pseudomyogenic hemangioendothelioma 6 0,023
Leiomyosarcoma 1094 4,144 Synovial sarcoma - biphasic 70 0,265 Intermediate vascular tumours. 6 0,023
Dermatofibrosarcoma Protuberans 1040 3,939 Undifferentiated pleomorphic sarcoma of bc 69 0,261 MPNST - epithelioid type 6 0,023
Leiomyosarcoma -differentiated 945 3,580 PECOMA - NOS 67 0,254 Mixed tumour 6 0,023
Extraskeletal myxoid chondrosarcoma 58 0,220 Desmoplastic fibroma of bone 6 0,023
Solitary fibrous tumour (all) 925 3,504 Round cell sarcoma with EWSR1-non-ETS fus. 56 0,212 Malignant/dedifferentiated GCTB 6 0,023
Undifferentiated sarcoma NOS 853 3,231 Liposarcoma - round cell 54 0,205 BCOR Sarcoma of bone 6 0,023
Sarcoma NOS 844 3,197 Aneurysmal bone cyst 53 0,201 Intermediate fibrohistiocytic tumors 5 0,019
B N Desmoplastic small round cell tumour 52 0,197 i
Solitary fibrous tumor 751 2,845 pas 5 - Adult spindle cell RMS s 0,019
= Tumors of intermediate malignancy NOS ALL 52 0,197 Phosphaturic mesenchymal tumour 5 0,019
Angiosarcoma 728 2,758 Chondroblastoma 52 0,197 Low grade sinonasal sarcoma 5 0,019
Kaposi sarcoma 663 2,511 Extrarenal rhabdoid tumour 51 0,193 Periosteal osteosarcoma 5 0,019
Conventional osteosarcoma 661 2,504 Intimal sarcoma 46 0,174 Kaposiform hemangioendothelioma a4 0,015
Myxofibrosarcoma 630 2386 Angiomatoid fibrous histiocytoma 43 0,163 Small cell osteosarcoma 4 0,015
& Sclerosing epithelioid fibrosarcoma a 0,155 Myoepithelioma of bone 4 0,015
Ewing sarcoma 614 2,326 Endometrial stromal sarcoma - high-grade 4 0,155 Liposarcoma of bone 4 0,015
ALL Rhabdomyosarcoma 608 2,303 All parosteal osteosarcoma 40 0,152 Composite hemangioendothelioma 3 0,011
Chondrosarcoma NOS 572 2,167 Leiomyosarcoma of bone 40 0,152 Malignant perineurioma 3 0,011
X . Spindle cell RMS 39 0,148
Uterine leiomyosarcoma 545 2,064 pin Adult fibrosarcoma of bone 3 0,011
: - - Peripheral chondrosarcoma 39 0,148 Liposarcoma - mixed type 2 0,008
Leiomyosarcoma - poorly differentiated 516 1,955 Synovial sarcoma - poorly Differentiated 37 0,140 Malignant tenosynovial giant cell tumors 2 0,008
ALL Synovial sarcoma 442 1,674 Malignant rhabdoid tumor 36 0,136 Metastatic leiomyoma 2 0,008
Atypical fibroxanthoma 429 1,625 Ossifying fibromyxoid Tumour 32 0,121 Malignant myoepithelial Tumour 2 0,008
Myxoid o round cell liposarcoma 200 1,549 Alveolar soft part sarcoma 31 0117 Osteoblastoma-like osteosarcoma 2 0,008
- - Mesenchymal chondrosarcoma 31 0117 Dedifferentiated chordoma 2 0,008
Liposarcoma - myxoid 355 1,345 Osteoblastoma 31 0117 Lipomatous spindle cell/pleomorphic tum 1 0,004
All GCTB 330 1,250 Plexiform fibrohistiocytic tumors 29 0,110 Papillary intralymphatic angioendotheliom: 1 0,004
Giant cell tumour of bone 324 1227 Embryonal thabdomyosarcoma spindle cell 29 0,110 g"i'a"""c_ "f“’“““:d”’":' tumour of infar 1 g'm
" - " nic tumor of uncertain prognosi
Undifferentiated spindle cell sarcoma 308 1,167 Angiosarcoma of bone 29 0,110 steogenictumor of uncertain prognosis C
ALL Peripheral nerve sheath tumours 286 1,083 Adult fibrosarcoma 3 0,106 Fibro-osseous tumour of bone NOS 1 0,004
3 , . Undifferentiated epithelioid sarcoma 1 0,004

Parosteal osteosarcoma 27 0,102




Much more than what we think?

(James Webb telescope)
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Since 2011, >100 new medications in oncology

Meuro.
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ML)y - vemurafenib
- rdotinib [CMLY - trametinib
- obinuturumakb - dabrafenib
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- biratumomakb (ALL) - nivolumab
- Ibrutarib (CLL) - cobimetinib
| - ofatumumab (CLL) - talimogene:
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T )
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- cerftinik - vismodegh
- mmucrumab - sonideglb
- nivclumab b
- pembrolizumab
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- cimeranilt |
- - regorafenib
|-oeftn | - zhv-aflibercept
- tigiracil/
f F— trifluridine
- mifaimu J
[ostmosancoma) l'
- trabectedin
(iposarcoma or
leioemyasancomal
L - I
- romidepsin
- abiraterone acstate B L E.IIEE
- enzalutamide vesdotin
- ra 273 dichloride [Hodgiorrs, ALCL)
L J - pisantrone (NHL
- rituscimay (MHL)
'Efflﬁfsu
r 1
- carfilromib - mogamultrumab
- pomalidomide Foly. - situximab —_— ATCLY
- daratumumab : . - olaparib - belinostat (PTCLY
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Source: IMS Health, MIDAS, Lifecycle, R&D Focus, IMS Institute for Healthcare Informatics



Access to therapy: only ~20% of known
driver genes have an associated therapy

Known driver genes

A5
S { ........................................................... '
e T — Drugs n
....................... clinical trial 47

Potentially ‘druggable’ 35 . EMA/FDA molecules

Potentially ‘biopharmable’ 26 N approved
............... drugs
............... 57 molecules
Unknown (lossof 8 T
function/deletion) g T
Unknown (activating-no 5.l 19

class amplification) P linical i d
re-clinical liganas

20470 molecules

19 Adapted from Rubio-Perez, C., et al. (2015) Cancer Cell. 27(3):382-96. @ FOUNDATION ’
MEDICINE®



What Is a strong driver?

Median PFS
GIST KIT exon 11 (70%) 40 mos
Thymoma KIT exon 11 (?%) ?6 MOoS

Melanoma KIT exon 11 (<10%) 4 mos




Mutations

a BRAF
100,000
(o]
10,000
S v
5 5 1,000
=
€ E 100
ZE 10
Q
1S emBen endil eme™ o
1 100 200 300 400 500 600 700 766
c Amino acid pesition
2
=
=
=
<]
=
a
B
o w
= 5 1 100 200 300 400 500 600 700 766
Amino acid position
_ RBD Kinase domain
g w
K==
= ®©
2E
=} T T T T T
=T 1 100 200 300 400 500 600 700 766
Amino acid position
[+
100,000 5
10,000 .
© 2 1,000
0.2
8=
I § o
3
= E 10 o)
1 ©® CO OeC QEiees O O «CO Co@@ O
I T T T T T T T T
1 100 200 300 400 500 600 700 766

Amino acid position

de BRAF

b CRAF
5
4 o
T
56 3 (o] (o] o 0
==
ES 2 (6} o
3 2
ZEIOOOOOD ©OOaE @O 00 ©o
G T T T T T T T T
1 100 200 300 400 500 600 648
c Amino acid position
.
=
=
=
o
=
=
v
© o
= E 1 100 200 300 400 500 600 648
Amino acid position
_ RBD Kinase domain
2, ‘I
LS
= ©
gE
3 0 T T T T T T
w o 1 100 200 300 400 500 600 648

Amino acid position

[ P-loop [ Conserved regions
O A-loop [ Fusion points

© Thyroid cancer (59%, 177 of 299)
@ Skin cancer (51%, 117 of 228)
@ Colon cancer (10%, 30 of 296)
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Figure 1| BRAF and CRAF mutations in cancer. BRAF amino acid positions (1-766) (part a) and CRAF amino acid
positions (1-648) (part b) are depicted on the x-axis. In both part a and part b, the top graphs show the number of
mutations that are reported for each position*; the middle panels show the position of putative phosphorylation sites that
are reported to have a functional consequence on kinase activity, stability or localization; and the bottom panels show
BRAF and CRAF functional domains: the RAS-binding domain (RBD) and the kinase domain are highlighted in blue, the
phosphate-binding loop (P-loop) is highlighted in yellow, the activation loop (A-loop) is highlighted in green and fusion
points are highlighted in magenta. Part ¢ shows the spectrum of BRAF mutations compiled from multiple studies” in

thyroid®®, skin®***#, colon'**** and lung**'**'*¢ cancers (no equivalent graph is shown for CRAF mutations owing to their

low frequency across all cancers). The sample size of the compiled sequencing data and the percentage of BRAF

mutations for each indication are also shown.

Holderfield et al Nat Rev Cancer 2014



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A NSCLC Cohort

Vemurafenib in Multiple Nonmelanoma
Cancers with BRAF V600 Mutations

David M. Hyman, M.D., Igor Puzanov, M.D., Vivek Subbiah, M.D.,
Jason E. Faris, M.D., lan Chau, M.D., Jean-Yves Blay, M.D., Ph.D.,
Jiirgen Wolf, M.D., Ph.D., Noopur S. Raje, M.D., Eli L. Diamond, M.D.,
Antoine Hollebecque, M.D., Radj Gervais, M.D.,
Maria Elena Elez-Fernandez, M.D., Antoine Italiano, M.D., Ph.D.,
Ralf-Dieter Hofheinz, M.D., Manuel Hidalgo, M.D., Ph.D.,
Emily Chan, M.D., Ph.D., Martin Schuler, M.D., Susan Frances Lasserre, M.Sc., -100-

Target Tumor Diameter Sum
(percent change from baseline)

Martina Makrutzki, M.D., Florin Sirzen, M.D., Ph.D., Maria Luisa Veronese, M.D.,

Josep Tabernero, M.D., Ph.D., and José Baselga, M.D., Ph.D. B Colorectal Cancer Cohort

Target Tumor Diameter Sum
(percent change from baseline)

NSCLC —
- Cholangiocarcinoma |+
BRAF V600—positive (testing per local All others ]
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Owarian - BRAF™

Cholangiocar inoma - BRAF™®

Bladder cancer - BRAF™"
Sarcoma - BRAF™®

Muttiple myeloma - BRAF
HCL -BRAF™

Glicblastoma - BRAF™
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Xanthoastrocytoma - BRAF
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Prostate - BRAF
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Each barreqresents reaimen dusaion of one palientin he shudy.

Figure 2. Vemurafenib treatment duration and activity. For hairy cell leukaemia (HCL), vermurafenib is prescribed for two cycles (first assessment) and possibly for
two additional cydes if a complete response is not achieved at cydle 2. In total, treatment is stopped at day 112 {maximum) whatever the response. OR, objective
response; PD, progressive disease.



NTRK fusions across cancers
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Larotrectinib Overall Response Rates

| investigatorassessment (n=159)

Evaluable patients 153*
Objective response rate (95% Cl) 79% (72-85)

Best response

Complete response’ 16%
so- Partial response 63%
40- Stable disease 12%
304 Progressive disease 6%
Not determined 3%
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o INNAR ... R o - ] .

20+
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50+ —Hud

Maximum Change in Tumor Size
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“Evaluable patients include 13 patients with unconfirmed partial responses pending confirmation (deemed to be responses), but does not include 6 patients continuing on study and awaiting an intial response assessment. Best response percentages are calculated from the evaluable patient population (n=153). fIncluding 3 patients with
pathological complete response; 2 patients had complete responses pending confirmation after an earlier assessment of partial response (ie, classified overall as confirmed responses). *Maximum change in tumour size of 93% tumour growth. SPatients with brain metastases. 'Patients with a pathological complete response.
Hong DS et al. Lancet Oncol. 2020;51470-2045(19)30856-3.
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Efficacy of Selpercatinib in RET-Altered JOURNAL o MEDICINE
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LIBRETTO-431 phase 3 open-label study design

4 Key Eligibility Criteria )
« Stage HB-1ct, v non-squamous NSCLC

« No prior systemic therapy for metastatic disease
« RET fusion identified via NGS or PCR

« ECOG PS 0-1

« Symptomatic CNS metastases excluded

Stratification factors:
. Geography (East Asian vs. non-East Asian)
. Brain metastases (present vs. absent/unknown)?
. Investigator’s choice of treatment with

\_ pembrolizumab )

Selpercatinib (160 mg BID)

Carboplatin (AUC 5) or Cisplatin (75 mg/m?)
+ Pemetrexed (500 mg/m?)
+/- Pembrolizumab (200 mg)
N=102

_Optional Selpercatinib

o M

Gated Primary Endpoints: PFS by blinded independent central review (BICR) in ITT-Pembrolizumab*and ITT population
Secondary Endpoints:
* Efficacy ([0S, ORR, DOR], CNS [ORR, DOR, time to progression]°)

* Safety
* Patient Reported Outcomes (NSCLC-SAQ [tertiary endpoint EORTC QLQ-C30])

" not suitable for radical surgery/radiation therapy
2 Investigator assessed
3the initial randomization ratio was 1:1, but amended to 2:1

4ITT-Pembrolizumab are patients stratified with investigator intent to receive chemotherapy with pembrolizumab and per protocol had to be at least 80% of the ITT population
5 Baseline and longitudinal intracranial scans were required for all patients following an amendment. Prior to the amendment, longitudinal intracranial scans were required if known CNS metastases at baseline

Herbert H. Loong

2023

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.



Progression-free survival (PFS) assessed by BICR

ITT-Pembrolizumab Population ITT Population
(Median follow-up of ~19 mo) (Median follow-up of ~18 mo)
100 100

HR: 0.465 (95% CI: 0.309-0.699), p<0.001 HR: 0.482 (95% CI: 0.331-0.700), p<0.001

E 801 o E 801 Selpercatinib

< Selpercatinib S mPFS: 24.8 mo
A 60 mPFS: 24.8 mo @ 60 (95% CI: 17.3-NE)
2 95% Cl; 16.9-NE) 8

S 41 Control S 407 Control

8 mPFS: 11.2 mo 8 mPFS: 11.2 mo

g 201 (95% CI: 8.8-16.8) S 209 (95%Cl:8.8-16.8)

[~ o

0 T 0
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months Months
No. at Risk No. at Risk
Selpercatinib 129 105 72 44 16 2 0 Selpercatinib 159 130 90 52 18 3 0
Control 83 55 29 15 6 0 0 Control 102 63 33 16 7 1 0

The primary endpoints were met, as selpercatinib resulted in a statistically significant improvement
in PFS in both pre-specified populations

Herbert H. Loong

MADRID 0ngress
2023 Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.



Immunotherapy : early and
everywhere?




Predictive immune markers

Mutation load

B Survival in Discovery Set

Survival (% of patients)

Figure 2. Mutational Landscape of Tumors According to Clinical Benefit
from Ipilimumab Treatment.
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Pembrolizumab in Microsatellite-Instability—High Advanced
Colorectal Cancer

T. André, K.-K. Shiu, T.W. Kim, B.V. Jensen, L.H. Jensen, C. Punt, D. Smith, R. Garcia-Carbonero, M. Benavides,

P. Gibbs, C. de la Fouchardiere, F. Rivera, E. Elez, J. Bendell, D.T. Le, T. Yoshino, E. Van Cutsem, P. Yang,
M.Z.H. Farooqui, P. Marinello, and L.A. Diaz, Jr., for the KEYNOTE-177 Investigators*

100
90+
80+
70+
60

0.60 (95% Cl, 0.45-0.80)
P=0.0002

Patients with Progression-free
Survival (%)

Hazard ratio for progression or death,

207 Pembrolizumab
40
304
20+
Chemotherapy
10
0 I | | I I I I I I I I 1
0 4 8 12 16 20 24 28 32 36 40 44 48

Months
No. at Risk

Pembrolizumab 153 96 77 72 64 &0 55 37 20 7 5 0 O
Chemotherapy 154 100 68 43 33 22 18 11 4 3 0 0 0

Figure 1. Progression-free Survival in Patients with MSI-H-dMMR
Metastatic Colorectal Cancer.
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Results

Nivolumab + ipilimumab : neoadjuvant for localized CRC dMMR/MSI
INB G E 2 e

0 Histological response Fatients
s g P n= 107
? -20
o Yes (< 50%) 106 (99%)
(0]
5 . 40 - Major (< 50%) 102 (95%)
EE M Complet  (0%) 72 (67%)
g 60 1 e Partial | (10% - 50%) 4 (4%)
é -80 - No (= 50%) 1(1%)

MPR = residual viabl

5 100 Ay | oo

e Major path response = 95% incl 67% pCR
> 58% CC sporadic vs 78% Lynch (p=0.056)
e Surgery in 100%, 2 with delay > 2 wks(98% ok)

> Tox all grade : 61%, 4% grade .
> Tox grade ¥ immuno-related : 3% des pts.

e Median follow up 13.1 mos : no relapse ) New standard !

YL Verschoor et al., ASCO® 2022, Abs #3511 M Chalabi, et al. Nature Medecine 2020; 26:566-76. I_B Ga"r_fr




Afamitresgene autoleucel for advanced synovial sarcoma W +k @
and myxoid round cell liposarcoma (SPEARHEAD-1):

an international, open-label, phase 2 trial

Sandra P ¥Angelo, Dejka M Araujo, Albiruni £ Abdul Razak, Mark Aguinik, Steven Attia, Jean-Yves Blay, Irene Carrasco Garcia, john A Charlson,
Edwin Chay, George O Demetri, Mihaela Druta, Edovard Forcade, Kristen N Ganjog, John Glod, Vicki L Keedy, Axel Le Cesne, David A Liebnes,

Victor Moreno, Seth M Pollock, Scott M Schuetze, Gary K Schwartz, Sandra | Strauss, William D Tap, Fiona Thistlethwaite,

Clawdio Mario Valverde Morales, Michael | Wagner, Breetyn A Wilky, Chery! McAlpine, Loura Hudson, fean-Marc Navenot, Tianjioo Wang, [ane Bai,
Stavros Rofuil, Ruosd Wang, Amy Sun, Lilliam Fernandes, Erin Van Winkfe, Erica Elefant, Colin Lunt, ENiot Normy, Dennis Williams,

Swethajit Biswas, Brion A Vian Tine



Afamitresgene autoleucel for advanced synovial sarcoma @H®
and myxoid round cell liposarcoma (SPEARHEAD-1): -
an international, open-label, phase 2 trial

Sandra P D'Angelo, Dejka M Araujo, Albiruni R Abdul Razak, Mark Aguinik, Steven Atti, Jean-Yves Blay, irene Carrasco Gareig, john A Charlson,
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Challenges?

Nosologies
First optimal local treatment

Which molecular test, which molecular subsets

New designs for clinical trials

New strategies, new paradigms




woniie LEQN PROFILER 02 - DESIGN

BERAR

n =289
patients with
both panels
reviewed

n =236 320 MOLECULAR TUMOR BOARD (MTB)

randomised RECOMMENDED PATIENT ASSIGNED

patients THERAPY TO TREATMENT

/ \ IDENTIFIED
PATIENT POPULATION

Arm A YES ——> FOne recommended therapy ———= pD*
* Currently treated by a first REVEALED TEST
or a second line of Foundation One
treatment in metastatic testing (FOne) NO ———> Unblind CTL testing result
setting -
* All histologically confirmed

incurable solid tumors
except CCR KRAS+, NRAS+,
HRAS+ or BRAF+, lung

cancer ALK, EGFR, ROS or ArmB
) 3 *
MET, breast cancer RH+ [ REVEALED TEST YES > CTLrecommended therapy ———> PD

and/or HER2+, high-grade CONTROL

serous ovarian cancers testing (CTL) NO —= Unblind FOne testing result
platinium-sensitive,

liposarcoma and melanoma W Iﬁ FOne recommended
BRAF therapy if identified
K Adequate tumor sample J

CTL recommended
therapy if identified

)




BASELINE CHARACTERISTICS

From June 2017 to June 2019, 339 pts were randomised (Arm Fone: 171
and Arm CTRL: 168 pts). Main* tumor types per arm are presented below.

FONE CTRL
Parameters N=171 168
Lao | Female % 56.7% 53%
é Age at inclusion, years, median [range] 56 [20-81] 57.5[19-85]
é Time from R to MTB#1, months, median [range] 8.1 [0.9-48.1] 6.9 [0.8-39.1]
EZO F
£
; L | I
> QSJ Lo & A & :
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090 G © &0\5 o\"b(\ Q'b(\ o-i(‘ cp’bK (PN
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N
* Only tumor types with > 1 patient in both study arms are presented.
Overall, 108 randomized pts (31.9%) % of pts with at CTRL panel
had at least one TA recommendation least one . B
. recommended TA

according to both panels.

67 pts (19.8%) had at least one TA * 31.9% | 19.8% | 51.6%

recommendation according to FONE Fgr‘:':l . 5.0% | 43.4% | 48.4%

panel only vs 17 pts (5%) according to g

CTRL panel only, McNemar: p<0.001. Total 36.9% | 63.3% | 100%

Excluding pts with only 1 panel available (N=30) or excluding pts with
recommendation of immunotherapy do not modify the primary end point
result: FONE panel allows more TA recommendation than CTRL panel.

Number of patients

Number of patients

= MAIN* RECOMMENDATIONS ACCORDING TO GENE ALTERATIONS

FONE CTRL
35 N=339 N=339
Number of recommendations, N 259 164
30 Pts with 21 recommendation, N (%) 175 (51.6%) 125 (36.9%)
targeted therapy 155 (45.7%) 122 (36.0%)
25 immunotherapy 39 (11.5%) 6(1.8%)
20
13 genes (22 TA recommendations )
15 that are not presentin CTRL panel
have been considered as targets
10 according to FONE panel analysis.
L WIS TR P
R LR R R I A - P L
& = S o= - o
CIUESEEEpIE<0Fo0EEB30%p505582%2858¢
E é a a

* Only gene with recommendation in >1 pt in at least one study arm are presented

= TA RECOMMENDATION INITIATED

*15% pts started recommended therapy:
27 pts (8%) had TA recommendation from both panels,
21 pts (6.2%) from FOne only and 3 pts (0.3%) from CTRL only I

10

* mPFS - FONE: 3.2 mo (95% Cl 2.5-3.8)
CTRL: 2.6 mo (95% CI 2.0-3.8)
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Foundation Medicine® NGS panel increased
the number of recommended targeted agent
and the number of treated patients.
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Added value of whole-exome and RNA sequencing in
advanced and refractory cancer patients with no molecular-
based treatment recommendation based on a 90-gene panel

Armelle Dufresne' @ | Valéry Attignon® | Anthony Ferrari’ | Laurie Tonon® |
Sandrine Boyault’ | Séverine Tabone-Eglinger' | Philippe Cassier’ |

Olivier Trédan' | Nadége Corradini’ | Armelle Vinceneux' | Aurélie Swalduz' |
Alain Viari’ | Sylvie Chabaud® | David Pérol® | Jean Yves Blay"’ | Pierre Saintigny"’

WES/RNA-Seq
dof 6 - .
_I_ __Cancer Medicine
WILEY —
TABLE 2 Frequency of molecular alterations identified with Biologically
the 90-pene TGP /aCGH or WES/EN A-Seq the classified according relevant 19 5l 97
o ESCAT ! molecular
’ alterations
90-gene TGPfaCGH WES/RENA-Seq

TIER 1 3 (4%) 6 (4%)

TIERII 13 (19%) 17 (12%)

TIER III 33 (47%) 44 (30°%)

TIER IV 10 (14%) 33 (22%)

; . Molecular-based
TIER X 11 (16%) 48 (32%) recommanded | 3 6
Total 70 ( 100%) 148 (100%) therapies

Notez Proportion of variants in each Tier of the ESCAT classification
identified with TGP/aCGH versus WES/BENA-Seq was compared using a

Fiohor's ovart toet fm—i 11 S4%
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First optimal local treatment
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New methods.

Tumour type A Tumour type B Tumour type C Tumour type D
(lung cancer) (gastric cancer) (colon cancer) (breast cancer)

Tumour type A
(lung cancer)

Tumour molecular analysis

Drug 1 Drug 2 Drug 3 Drug 4

Adaptive trial design

ADAPTIVE DESIGN DRUG A DRUG B CONTROL
s e aan 204 A0 1 B 1)

parformance over the course of
& studty, |-SPY 2 uses a design
called Bayesian, in which patient
allocation is shifted according to

treatment response 11 « 4‘. ) ,' ‘
~ra - W oM ot
: e - -
represent ‘

Colours
different

oendpout faster, mnl informms
nhavn 11 cesagr

Modlbcd recruitment creates
potential for drug to reach

Eisensteinet al, Nature , 2014

}
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Tumour molecular analysis

Drug 1 Drug 2

N-of-1 trials

- Recruitment of patients exposed to
different experimental agents or placebo in
different sequencing, with washout periods
in between

- Each involved patient serves as his or her
own comparator, through the comparison of
the efficacy seen for the different
experimental agents that the patient
receives
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PRECISION MEDICINE TRIALS

MOLECULAR SCREENING PROGRAMS A

Profiler 01 et Profiler 02

Home-based and FoundationOne panels (= 70 molecular portrait / months)
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Benefit for the patient with
cancer?




Molecularly targeted therapy based on tumour molecular
profiling versus conventional therapy for advanced cancer
(SHIVA): a multicentre, open-label, proof-of-concept,
randomised, controlled phase 2 trial

Lancet Oncol 2015; 16: 1324-34
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Figure 2: Distribution of molecular alterations in the PI3K/AKT/mTOR pathway (A) and RAF/MEK

pathway (B)

“PTEN inactivations induded homozygous deletions and heterczygous deletions associated with inactivating
mutations or validated by absence of expression of PTEN inimmunchistochemistry. STK11 inactivations included
homozygous deletions and heterozygous deletions associated with inactivating mutations of STK11. $Focal gains
of several PIK3 pathway genes including AKT1, AKT2, AKT3, RPTOR, and RICTOR (three patients). §intragenic
deletion within PDGFRA validated by overexpression of PDGFRA in immunchistochemistry. flintragenic deletion
within KIT validated by overexpression of the KIT inimmunchistochemistry.

Fiqure 3: Progression-free survival




Meta analysis of AN
~85,000 patients in Phase |, Il and lll trials YaY

Targeted therapy in of itself is not generally effective — a biomarker is needed

Pooled Analysis Meta-analysis
Worst outcome .

— ARMS type RR PFS OS RR PFS OR)
(%) (Mos) (Mos) (%) (Mos) (Mos)
Non-personalized 4 2.6 8.7 7.5 2.5 8.3
targeted
Cytotoxic 12 3.3 9.4 16.1 3.3 9.3
Best out Personalized 30 6.9 15.9 31.3 6.1 13.7
est outcome targeted

Schwaederle, M., et al. (2015) J Clin Oncol. 33(32):3817-25; Jardim, D.L., et al. (2015) JNCI. 107(11):djv253;
Schwaederle, M., et al. (2016) JAMA Oncol. 2(11):1452-59.



Challenges?

Nosologies
First optimal local treatment

Which molecular test, which molecular subsets

New designs for clinical trials

New strategies, new paradigms




ADCs

: Antibody-drug conjugates approved and under development by target

ADC approvals through the last decade 5 10 15 20
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CD30 - brentuximab vedotin (Adcetris); HL,
Systemic anaplastic large cell lymphoma

i

About 100 ADCs are being evaluated
in different stages of clinical research
across 51 targets, some of which
have had some failures
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Bispecific Abs

Two bispecific antibodies are marketed globally for oncology with
many in development for rare hematological cancers

Bispecific antibody pipeline by tumor and phase, 2021

Hematological Solid Top 10 cancers by number of bispecific antibodies under development
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Deep learning-based classification of
mesothelioma improves prediction
of patient outcome
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Deep learning predicts patients’ outcome
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Deep learning workflow

3 main steps in deep learning from histology whole slide images.

Data preprocessing Feature extraction Predictive model
' -
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Main steps:
1. Matter detection following by a tiling process.

— To avoid dimensionality issues, small patches of the slide are used during the training instead of the whole slide

2. Use of an in-domain feature extractor pre-trained in a self-supervised manner
3. A Multi Layer Perceptron is used as a predictive model to output the risk score or the mutation probability

EMD™™
Content of this presentation is copyright and responsibility of the author. Permission is required for re-use




Results - Relapse prediction

Better risk stratification of patients using Deep Miettinen

Deep Miettinen stratifies patients in high and low risk groups
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Roadblocks?

Speed of science vs speed of administration
Costs

How to help health authorities/HTA
Unadapted/late regulations: IVDR

Rigorous and timely scientific evaluation is a priority



Tweet from .Schoffski, Leuven

Major frustration for the
experimental oncologist: being
deeply involved in strategic
guidance on/preclinical and
early and late clinical testing of
active novel agents which finally
never reach patients in small
markets due to either corporate
or regulatory decisions.




Conclusions

Challenges for drug development in rare cancers
in 2024

Molecular diagnosis and fragmentation
More rare entities
Precision medecine of cancer accelerating

Rare cancers were often paradigmatic models

— Yet further fragmentations: ultrarare cancers...

New methodologies of trials needed

New paradigms for evaluation urgently needed
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