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Background

e 2004, the advent of actionable molecular
alteration in lung cancer

Lynch T etal, NEJM 2004 5



The first steps

e 2006: The French Genetic Centers Network
* Leaded by:

— DGOS (Health Ministery)

— INCa (French NCI)

Available atwww.e-cancer.fr 6



The first steps

e 2006: The French Genetic Centers Network

* Biomarkers assesment for ...

— Prediction (targeted therapies)
— Diagnosis

— Prognostic

— Residual disease

* Daily practice

Available atwww.e-cancer.fr 7



The first steps

e 2006: The French Genetic Centers Network

 Link with research activities

— Translational research

— Clinical trials

* National Cancer Institute (USA)
* Drugs Companies

Available atwww.e-cancer.fr 8



The first steps

e 2006: The French Genetic Centers Network

* |nitial Financial Investment (French NCI)

— Equipment: 4.7 M€
— Recruitment (non MD): 4.0 M€

Available atwww.e-cancer.fr 9



The first steps

e« 2008-2009: The time of success

Available atwww.e-cancer.fr 10



The first steps

e« 2008-2009: The time of success

Available atwww.e-cancer.fr 11



The first steps

e 2008-2009: Quality insurance procedures

— Guidelines for molecular
alterations assessement

in solid tumors

Available atwww.e-cancer.fr 12



The first steps

e 2009: a continuous political support

* Guarante an equal access to treatments and innovations Available atwww.e-cancerfr 13



The teens

e 2010: Increased number of tested genes
— Anticipate future practices

— Improve the French participation in clinical trials

Available atwww.e-cancer.fr 14



The teens

e 2011: France ahead, on one hand ...

Mutation n + Rate (%)
EGFR act. & res. 20761 2009 9.6
KRAS 17153 4358 254
BRAF 10017 184 1.8
EML4/ALK* 4543 208 4.6
Pi3KCA 5329 111 2.1
HERZ2 Ex. 20 7731 69 0.9

Available atwww.e-cancer.fr 15



The teens

e 2006-12, a #22 millions Euros investissement

N

Available atwww.e-cancer.fr 16



The teens

* Analyses per year: Ex. EGFR (act. & resist.)

EGFR screening / lung cancer
26614 28563
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The teens

* Analyses for Lung Cancer pts in 2016

Available atwww.e-cancer.fr 18



The teens

* Analyses per year: >125,000 (2016)

Biomarker

Cancer type

Targeted therapies

H#Patients

KIT mutations
HER2 amplification

RAS mutations
EGFR mutations
ALK translocations
ROS1 translocations

BRAFV600 mutation
BCR-ABL translocation

17p deletion / TP53 mutation

BRCA mutation

GIST
Breast and gastric cancers

Colorectal cancer
Lung cancer
Lung cancer
Lung cancer

Melanoma

Chronic Myeloid Leukaemia/
Acute Lymphoblastic Leukaemia

Chronic Lymphocytic Leukaemia

Ovarian cancer

Imatinib

Trastuzumab, lapatinib, pertuzumab,
trastuzumab emtansine

Panitumumab, cetuximab

Gefitinib, erlotinib, afatinib, osimertinib
Crizotinib, ceritinib, alectinib

Crizotinib

Vemurafenib, dabrafenib, trametinib,
cobimetinib

Imatinib, nilotinib, dasatinib, ponatinib, bosutinib

Ibrutinib, idelalisib

Olaparib

1218

10 832 (B)

770 (G)
21 923
28 563
23 434
17 680

5583

9570

2 857
1808
1608

Available atwww.e-cancer.fr 19




The teens

* Both internal and external quality control
programs

— Mutations EGFR / Lung cancer
— Mutations KRAS / Colon cancer
— BCR-ABL /CML

 |SO15189 certified

Available atwww.e-cancer.fr 20



The teens

* Both internal and external quality control
programs

— Academic initiatives

Beau-Falleret al, J Thorac Oncol 2011; Beau-Falleret al, J Mol Diagn 2014 21



The teens

e Guidelines
v' Methodological validation

of new techniques
v" Minimal list of genes to be
assessed

v" Analyses’ Reports

v' Samples storage

Available atwww.e-cancer.fr 22
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The teens

e 2011: France in late, on the other hand ...
— Patients’ outcomes unknown

— Conversely to other experiences

Kris MG etal, ASCO 2011 24



The teens

 2011-2013: The biomarkers France project
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RAF 3%

BarlesiF et al, ASCO 2015; Barlesi F et al, Lancet2016 25



The teens

 2011-2013: The biomarkers France project

100 — Median overall survival (months)
—— Gene alteration present: 16-5 (95% Cl 15-0-18-3)

30 - —— Gene alteration absent: 11-8 (95% Cl 10-1-13-5)
. HR 0-78 (95% Cl 0-70-0-86); p<0-0001
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The teens

* 2015: NGS in Germany

Kostenko A etal, ESMO® 2015 27



The NGS era

¢ LaunChEd in 2015 Minimal NGS panel as per French NCI guidelines
— Tested since 2013

— Half of centersin 2016
»12,000 tumors
sequenced in 2016

— All centersin 2017
— 1s015189 certified

Available atwww.e-cancer.fr 28



The NGS era

* Launched in 2015 (ex. Lung Cancer)

S

Available atwww.e-cancer.fr 29



The NGS era

* A highly competitive field!

Available atcompanies’websites 30
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The WES era

e 2016: France Medecine Genomique 2025 call
— 12 genetic centers
— Put France ahead again
— Prepare the use of genomic medicine
— Developp business based on

scientific and technical innovations

Available atwww.solidarites-sante.gouv.fr 32



The WES era

e 2016: France Medecine Genomique 2025 call
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The WES era

e 2016: France Medecine Genomique 2025 call

Available atwww.solidarites-sante.gouv.fr 34



The WES era

* 2020 objectives:

— 235,000 WES / year

* 175,000 tumors
— All data collected at 1 national center
— Creation of a CRefIX dedicated to

* [nnovations
e Link toindustries

Available atwww.solidarites-sante.gouv.fr 35



The WES era

The SEQOIA project The AURAGEN project

200 to 300 Millions Euros of budget over the next 5 years

Available atwww.e-cancer.fr 36



The WES era

 The AURAGEN project:

* PF unique multisite (Clermont-Ferrand, Grenoble, Lyon, St Etienne)

» Validation prescription / collecte prélevements / conditionnement / envoi
(Clermont-Ferrand, Grenoble, Lyon, St Etienne)

» Extraction ADN-ARN (envoi ADN possible)

 Totale automatisation du pré STHD (Lyon)
* Analytique = séquencage THD (illumina X Five ou X ten)

* Clusterde calcul & stockage des données (Grenoble)

* Interprétation des données (Clermont-Ferrand, Grenoble, Lyon, 5t Etienne)

* Lien avec le parcours de soin
Courtesy Frederique Penault-Llorca 37



Agenda

Une décade d’innovations
Difficile de rester leader
France Medecine Genomique 2025

Quels défis a surmonter ?

38



The challenges

‘... those oncologists who practice precision
oncology are two steps ahead of the data—and
the history of medicine has taught us that is an

uncertain place to stand.’

Prasad et al, Lancet Oncology 2016 39



The challenges

Available @ https.//www.ibm.com/watson/health/oncology-and-genomics/genomics/ 40



The challenges

* How many actionnable molecular alterations?

MOSCATO, SAFIR02lung, MATRIX trial,
A n (%) n (%)

Pts included 1036 686 3099
Pts w successful 844 460 1664
biopsy (%) (81) (67) (53)
Pts w actionable target 411 297 731

(%) (39) (43) (23)
Pts w targeted 199 110 458

treatment (%) (19) (16) (15)

Massard C et al, CancerDiscov 2017; SAFIR trial (data as of Sep 2017); courtesy G Middelton (data as of July2016) 41



The challenges

* Beside the numbers ... a patient

Zikmund-Fisher BJ. JAMA Oncol 2017 42



The challenges

 What is the benefit of precision medicine?

Massard C et al, CancerDiscov2017 43



The challenges

 What is the health gain?

100 — Median overall survival (months)
—— Gene alteration present: 16-5 (95% Cl 15-0-18-3)

30 - —— Gene alteration absent: 11-8 (95% Cl 10-1-13-5)
. HR 0-78 (95% Cl 0-70-0-86); p<0-0001
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The challenges

* A huge business!

Available at hitp://www.grandviewresearch.com/industry-analysis/genomics-in-cancer-care-market 45



The challenges

* How to cover the cost of the NGS / WES?

A Surco(t = Investissement
%PIB Lié a lVintroduction du séquencgage selon le modéle proposé

Incrément des colts de santé

Liés a 'innovation « au fil de I'eau »
Gains d’efficience liés au ciblage, a I'évaluation
et a I'amélioration continue du circuit de prise en charge
.
C

\ Investissement a réaliser hors enveloppe des actes et soins
et remboursable par les gains générés

Available atwww.solidarites-sante.gouv.fr 46



Conclusions

* A model based on
— A nationwide access to genotyping
— A link to research

* A new step startingin 2017

* A survival impact and an economic model that
remain to be demonstrated

Available atwww.e-cancer.fr 47



Acknowledgements

* French Intergroup for Thoracic Oncology (IFCT)
* French NCI (Frederique Nowak)

* Frédérique Penault-Llorca (Auragen)

Available atwww.e-cancer.fr 48



