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Setting the agendainresearch

Comment

AR CH R T PO U AT A G T Y

Getting access t les will b

ingly important as app: hes for the molecular profiling of tumours improve.

The way we name cancers
needsto change

Fabrice André, Elie Rassy, Aurélien Marabelle, Stefan Michiels & Benjamin Besse

Classifying metastatic
cancers according to their
organ of origin is hampering
access to potentially
life-saving drugs.
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vier Uhe past century, the two main
approaches 1o treating people
with cancer — surgery and radia-
tion — have focused on where in the
oy the pumour is. This has led vo
medical oncologists and other bealth-care
providers, regulatory agencies, insurance
companies, drug firms — and patients — cat-
egorizing cancers according to the organ in
which the tumouwr originated. Yer there is
a growing disconnect between classifying
cancers in this way and developments in

precision oncology, which uses the maolecu-
lar profiling of tumour and immune cells o
guide therapies.

Maore than ten years xgo, for example,
investigstors in the United States showed in
a clinical vrial thar the drug nivolumab could
improve cutcomes for cereain individuals with
cancer. Inthe trial — which included people
with different ‘types” of cancer {as comven-
ticnally defined), from melanoma to kidmey
cancer — nivolumab shrank some people’s
tumours by more than 30%, but it kad liode
o i eflect om the tumowrs of athers.

Mivolumab targers PDL This isa recepror of
a proteincalled PD-L1, which helps cancer cells
Lo escage attnck from Che immune system.
Of the 236 rrial participants whose wmours
could be assessed, 49 responded positively
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Exemple: larotrectinib in NTRK translocated cancers

A Maximum Change in Tumor Size, According to Tumor Type

Thyroid tumor 1 Soft-tissue sarcoma Appendix tumor [ Salivary-gland tumor
I Colon tumor M Lung tumor [ IFS
93.2

50— B Melanoma B GIST [ Breast tumor

B Cholangiocarcinoma

B Pancreatic tumor

Maximum Change in Tumor Size (%)

-100-

Drilon, NEJM, 2018



Tumor agnostic approvals

Table 1. List of tumour-agnostic genomic alterations

Gene/Signature® Alteration Estimated prevalence (illustration of ESCAT Drug class References
tumours with high prevalence of the score matched
alteration)
NTRK1/2/3 Fusions 80%-90% secretory breast cancer IC TRK inhibitors Hong et al., Lancet Oncol 2020°
15%-20% Spitzoid melanoma Demetri et al., Clin Can Res 2022°
MSI-H/dMMR® MSI-H/dMMR 15%-20% endometrial cancer IC PD-1 checkpoint Marcus et al., Clin Can Res 2019"
15%-20% gastric adenocarcinoma inhibitors
RET Fusions 7% thyroid papillary cancer IC RET inhibitors Subbiah et al., Lancet Oncol 2022°
2% salivary gland cancer Subbiah et al., Nat Med 2022"
BRAF Mutations 40%-45% melanoma IC BRAF inhibitors + Subbiah et al., Cancer Discov 2020’
(p.VE0O0E) 5%-6% small intestinal adenocarcinoma MEK inhibitors Salama et al., J Clin Oncol 2020°
FGFR1/2/3 Fusions 20%-40% bladder cancer IC Pan-FGFR TKls Pant et al., Lancet Oncol 2023°
Mutations 3% glioblastoma multiforme
10%-20% urothelial carcinoma
10% endometrial cancer
TMB-H® TMB-H 30% neuroendocrine tumours IC PD-1/PD-L1 Valero et al., JAMA Oncol 2021
40% small-cell lung cancer checkpoint Friedman et al., Cancer Discov
inhibitors 2022

Mosele, Ann Oncol, 2024
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HOW COULD A TAXONOMY LOOK LIKE?

TUMOUR -AGNOSTIC
Targeting a driver
molecular aberration
defines the therapeutic
effect, irrespective of

tumour-specific biology

TUMOUR -MODULATED A A
Therapeutic effect on a s
targeted driver molecular
aberration is modulated by °
the tumour-specific biology
A v v

TUMOUR -RESTRICTED
Therapeutic effect on a ﬁ

®

targeted driver molecular
aberration is only present in

a fumour-specific biology
context

Organ icons are surrogates for tumour-specific biology A High therapeutic effect

PRECISION ONCOLOGY: GENOMICS GUIDED CARE

T ¥

Moderate therapeutic effect ¥ No therapeutic effect

ESMO WEBINAR SERIES



SCREENING FOR TISSUE AGNOSTIC POTENTIAL

Tumour-

agnostic

potential
“rejected”

Tumour-
restricted

ETAC taxonomy screening

|

Randomisation not feasible/ethical

s
2
Y
—
Traditional
RCT
m
Q.
i
J—
v

Tumour-agnostic potential

Screening success

Tumour-
agnostic

Tumour-
modulated

Expanded basket trial cohorts +/- RCT w/ several
use of RWD for synthetic control arm tumour-specific
OR other innovative design for

Conditional / Accelerated
approval if positive

Randomisation feasible/ethical
(consider treatment line anticipation)

[
v

cohorts

generating confirmatory evidence

PRECISION ONCOLOGY: GENOMICS GUIDED CARE

Pan-tumour

Consider to randomise against the last available SoC

Regular approval
if positive

Remove conditional /
accelerated approval
if negative

ESMO WEBINAR SERIES



Moving to personalized, biomarker-based

oncology

Mechanisms of cancer progression
Oncogenic stress, Genomic alterations,
Chromosomal instability and their associated
immune escape mechanisms

Genetics
Drug sensitivity,
Toxicity,
Integration with Ethnicity
demographics &
clinical
characteristics
(ej Health status &
organ function
Comorbidities,
Systemic
— Inflammation

p7S MED:TININ

Tissue of origin &
malignancy staging
Primary tumorvs
metastasis, CNS vs Extra-

Therapeutic targets
Intra-Cytoplasmicvs Membrane Proteins Cancer
cells vs Immune Cells vs Stromal Cells

Disease
extension &

burden
ctDNA, CTC,
radiomics,
pathomics

Disease

aggressivness
Tumor growth kinetics,
LDH, presence of liver
metastasis

Integration with
radiological &
histological
classification

OF
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Al AGENTS FOR ONCOLOGY DECISION-MAKING

Will this patient respond to N
anti-PD-L1T immunotherapy
treatment? Why?
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Clinical
trials

Databases

Digital twin Knowledge cards

Biological
knowledge




Clinical
trials

Databases

Digital twin Knowledge cards

Digital twin
Biological
knowledge

Comment construire des
cartes de connaissance ?

A moyen terme, est ce qu’une IA
Pourra predire a partir d’'une alteration moléculaire
pour laquelle peu de connaissances existent ?

Interrogation des
cartes de
connaissance

Comment les interroger ?




Exemple simple de systeme d’interrogation des cartes de

connaissance:
ESCAT: ESMO SCALE FOR CLINICAL ACTIONABILITY OF
MOLECULAR TARGETS

A framework to rank genomic alterations as targets
for cancer precision medicine: the ESMO Scale for
Clinical Actionability of molecular Targets (ESCAT)

J. Matea', D. Chakravarty”, R, Dienstmann’, 5. Jezdic®, A. L'uonFaIer'-F‘erg?". N. Lopez-Bigas™®,
C.K.Y.Ng® P.L.Bedard’, G. Tortora®®, J -Y. Douillard®, E. M. Van Allen'®, N. Schultz®, C. Swanton'’,
F. André'*" & L Pusztai'”

OBJECTIVE: To assist clinicians and patients to
prioritize precision medicine strategies more likely
to impact positively in patient outcome

Mateo et al, Ann Oncol 2018

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



Clinical
trials

Digital twin

D
Knowledge cards atabases

ESMO breast
TP53 mutant

FGFR1 amplification
BRCA mutation

Biological

knowledge

TP53 mutant : NT

FGFR1 amplification: IV
BRCA mutation: |

Treatment:
PARP inh



Epigenetics Persistent

Clonality ~ Myeloid cells Natural Killer Microbiome Metabolism Exposure . . .

safs (o . W@

Senesc:
cells

Persistent
tumor cells

Therapeutic targets + Outcomes predictors for Disease models and Impactful clinical questions




© Dassault Systémes | Confidential Informatio?y17/2025

20

SOME PERSPECTIVES

Consultation with digital twin

Synthetic data for clinical trials

Insights into biology of cancer

Al-generated images 2,
D SUSTEMES

DASSAULT
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DATA AGGREGATION AND INTEGRATION

Metabolomics  gEgRgaitb Clinical decision

Proteomics

Transcriptomics AL

A «'g

Mechanistic New therapy
studies development

Genomics OV
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Perturbations

Cross-modality integration

Epigenetics
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Imaging

Electronic health

records
Cross-cohort aggregation

Knowledge
transfer

22Jiang, Nat Rev Cancer, 202 * = S Datareuse I 975 DASSAULT
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Defining the optimal biological variable,
illustration with BRCA
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vailability of molecular tests

Multiple gene (NGS techniques) Single gene (IHC/FISH/PCR)

Financial reimbursement of the genomic test-

Financial reimbursement of the approved medicine (FDA/EMA or equivalent) -

Ability to prescribe a suitable medicine (e.g. off-label) -

Ability to find a suitable trial =

Complex prescription process (e.g. who to contact? Tissue availability...) -

) Likert
Turnaround time for resulis -
UEJ . Never or rarely
m .
=z . Occasionally

Difficulties to interpret the genomic results - . Freguently or very frequently

Lack of treatment/diagnosis guidelines -

Mo evidence of utility -

Patients lack of knowledge about the tesi -

Ethical issue (e.g. incidental findings) =

Other -

T R Bayle, Ann Oncol, 2023



Change disease representation

Patient perception of cancer driven by its complexity and including biology

€
Y

- "My tumor has a specific mutation that does not respond well to usual care.
The best treatment for me is a novel dinical trial in a complex cancer center”

- “I have a HER2-positive cancer located in the breast”

- “My tumor is hormone-receptor positive and has a specific mutation called

PIK3CA and is primary located in the breast” “Both of our cancers are located - "Oh, 1see... Mine although located in the same organ as you has all the

i i - charactenstics that respond well to standard treatment, this is why | can be
in the breast but are different tumors! e e::d m ho r::e o standard trea , this s why | can - “We knew that this could happen and allowed us to plan
ahead’
- "My cancer responds well to oral therapy; this is why | need to take them - *Yes. and knowina all this allowed us to participat
- the ' t oot d ; ng all this a us to participate in
everyday and discuss side effects with the care team and seek for available discussed with my doctor the pros and cons of the treatment options an s wid vastrch odlies. ek can dloo Pl lides

strategies close to home to manage them” which side effects would be acceptable for me in my daily life” facing a sinilar siuaion”
- “I'should not compare my history to other because each cancer is unique, and

the complexity of each case is different”

Consequences:
- Trustin the healthcare system and research
- Improved research participation and representation
- Rationale use of healthcare resources
- Better adherence to treatment plans
- Increased participation in their care (self-management, shared decision making, advocacy)

Changing cancer representations toward comprehensive portraits to empower patients in their care journey,
Franzoi, Ann Oncol, 2023



Down approacheds and
REAL twins: patient-derived
organoids for diagnostic use




ORGANOTREAT-01

ORGANOTREAT-02R

ORGANOTREAT-02

ORGANOTREAT Clinical trial
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Cas d’étude: essai de phase Il FLAURAZ et

modele ISELA2

FLAURA2 PHASE Il STUDY DESIGN

Safety run-in period (N=30)
Published in ESMO Open, 2021’

Patients with untreated locally

advanced / metastatic
EGFRm NSCLC

Key inclusion criteria:
+ Aged 218 years (Japan: 220 years)

» Ex19del / LBS8R (local / central test)

* WHOPSO0/1

* No prior systemic therapy for
advanced NSCLC

» Stable CNS metastases were
allowed"

+ Brain scans at baseline (MRI/ CT)

—

Stratification by:
Race (Chinese Asian /
non-Chinese Asian /
non-Asian)

EGFRm (local /
central test)

WHOPS (0/1)

Osimertinib 80 mg (QD)
+ pemetrexed
500 mg/m?
+ carboplatin AUCS

Maintenance
osimertinib
80 mg (QD)

+ pemetrexed

(Q3w)t

or cisplatin 75 mg/m?
(Q3W for 4 cycles for
platinum-based
treatments)

Randomisation
1:1 (N=557)

nova .-

IN SILICO

YW @MDuruisseaux

Osimertinib 80 mg (QD)

« Primary endpoint: PFS by investigator assessment per RECIST 1.114

— Sensitivity analysis: PFS by BICR assessment per RECIST 1.1

L INSTITUT DE
CANCEROLOGIE

O

Follow-up:

*« RECIST 1.1 assessment at
6 and 12 weeks, then Q12W until
RECIST 1.1 defined radiological disease
progression or other withdrawal criteria
were met

» Following RECIST 1.1 progression,
PFS2 assessment was per investigator
Q12W until data cut-off for the primary
analysis

« Survival follow-up was Q12W until data
cut-off for the final OS analysis

pooed

« Secondary endpoints included: OS, ORR, DoR, DCR, HRQoL, safety (AEs by CTCAE v5), PFS2, TFST, TSST!

Janne et al., WCLC 2023
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