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Le cycle du developpement therapeutique

Le patient est au coeur d’un triple enjeu

Compétition internationale
Acces Innovation

Traitements

/&

Cibles < Essais Thérapeutiques

Maladie

Enthousiasme médical



panitumumab || ofatumumab
—» CONVENTIONAL CHEMOTHERAPY - » | clofarabine || nelarabine |fixabepilone Irabectidin
ca:pecilabine oxaliplatin [[tositumomab || nilotinib |feverolimus
plicamycine || asparaginase "tamoxifen rituximialb temozolomide [fibritumomahb || temozolomide || lenalidomide
| |
actinomycine Ivinblastine||dacarbazine carboplatine "interferon ogaliplatine gefitinib Jf-alemtuzumab || pemetrexed |ftemsirolimus
| |
mercaptopurine "melphalan doxorubicineMamsacrine gpirubicine topotegan‘ arsenic trioxyde || sorafenib |}cetuximab |} panitumumab
mechloretamine "cyclophosphamide bleomycine I‘etoposide teniposide gemc:itabine "imatinib bortezomib [[ sunitinib |} bevacizumab
chlorambucile |Ivincristine mitomycine | | mitoxantrone |Idocetaxe||ltrastuzumab zelodronate |} dasatinib |ftemsirolimus {fvinflunine
methotrexate || fluorouracile |fdaunorubicine | cisplatine paclitaxel iginotecan | [ erlotinib gemtuzumah || lapatinib || vorinostat
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Nouveaux traitements et vaccins (2006-201¢)

Tous % Enregistrés
Total 920 8
petites molecules 405 10
mAbs 190 9
vaccins 191 0,5

Oligonucleotides
Synth peptides ‘
Biologics
Recomb proteins

Small molecules (TKi)

Gene therapy

targeted/selective therapies: a revolution in
patient care & cancer biology paradigms



Depuis 2008, forte augmentation du nombre de thérapies ciblées disponibles en France
et du besoin de prise en charge des actes
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Nombre de thérapies ciblées dans de
nouvelles indications en France
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Prise en charge transitoire ~ Absence de prise en charge Total

Répartition du nombre de marqueurs et
du niveau de prise en charge (N=111)



La France positionnée au 2¢™¢ rang européen en oncologie

qer peme 3eme 4eme 5eme
Cancers (solides et liquides) Espagne France (15%) Italie (12%) Royaume-Uni Allemagne (9%)
N=1 137 (19%) - (12%)
Healthy, In Vivo, Safety, PK, bioavailability, Royaume- Allemagne (7%) Belgique (4%) Pays-Bas (4%) Espagne (3%)
bioequivalence Uni (10%)
N= 665
Maladies virales Espagne Russie (8%) Pologne (8%) Ukraine (8%) Italie (7%)
N=271 @
Maladies métaboliques et nutritionnelles Allemagne Espagne (13%) Pologne (12%) Royaume-Uni Russie (6%)
N= 225 (14%) (11%)
Maladies du systéme nerveux Espagne Allemagne (18%) Pologne (17%) Royaume-Uni France (15%)T
N= 194 (22%) (16%)
Maladies de la peau et du tissu conjonctif Pologne Allemagne (23%) Espagne (18%) France (14%) Italie (11%)
N= 190 (23%)
Maladies du systeme digestif Pologne Belgique (16%) Allemagne (15%) Royaume-Uni France (12%)T
N= 137 (26%) (13%) T
Maladies cardiaques et cardiovasculaires Allemagne Royaume (Uni (13%) Espagne (13%) France (12%) Italie (12%)
N=119 (18%)
Maladies des yeux Allemagne Royaume-Uni (7%) Italie (6%) Espagne (5%) France<{4%)
N= 107 (7%)
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L'’Asie passe au 1°" rang des grandes régions en cancérologie,
I’Amérique du Nord conserve le lead pour les phases précoces

T g 44 %
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1 137 essais cliniques industriels sur le médicament en cancérologie initiés en 2021 dont 663 phases précoces
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La medecine personnalisée




Genomic segmentation of breast cancer
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Breast cancer disease includes a large number of RARE genomic segments
Treatment should include specific agent for each segment

Stephens, Nature, 2012



Incident cases in Cancer Registry Sample for comparator
region 2007-2011 = @  =m=m=m——-—- population: 10,784

(N = 279,003) incident cases in south
| east London 2010

REFERRAL

Died or deteriorated
(n = 45)

70%

Considered for phase | trial
(n = 385)

ENROLLMENT

Fig 1. Schema showing the three populations studied. In this analysis, we
compared incident cancer cases in the referral region, those referred and
considered for a trial, and finally those actually enrolled (bottom box). The
deprivation analysis for the incident population was confined to a representative
year (10,784 patient cases diagnosed in 2010). Forty-five patients (10.5%)
referred were not considered for recruitment to a phase | trial because of clinical
deterioration or death in the intervening period.



Incident cases in Cancer Registry Sample for comparator
region 2007-2011 = @  =m=m=m——-—- population: 10,784
(N = 279,003) incident cases in south

east London 2010
REFERRAL

Referred to phase | unit
(n =430)

| Died or deteriorated
| (n = 45)

Considered for phase | trial
(n = 385)

ENROLLMENT

Enrolled onto a phase | trial
(n=174)

Fig 1. Schema showing the three populations studied. In this analysis, we
compared incident cancer cases in the referral region, those referred and
considered for a trial, and finally those actually enrolled (bottom box). The
deprivation analysis for the incident population was confined to a representative
year (10,784 patient cases diagnosed in 2010). Forty-five patients (10.5%)
referred were not considered for recruitment to a phase | trial because of clinical
deterioration or death in the intervening period.



VOLUME 37 . NUMIBER =z - JANUARY 0 Zon3

Effect of Patient Socioeconomic Status on Access to
Early-Phase Cancer Trials

Aispah Mohd Noor, Debashis Sarker, Suzamne Vizor, Bloir McLennan, Sorak Hurter, Areta Suder,
Heverik Moller, James F. Spicer, and Saplrie Bapa




L’enjeu véritable de « médecine personnalisee »
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Breast cancer disease includes a large number of RARE genomic segments
Treatment should include specific agentS for each PATIENT

Stephens, Nature, 2012



Evolution majeure de larecherche clinique

Evolution des connaissances, des technologies
Démembrement moléculaire et identification de nouvelles cibles thérapeutiques
Présence d'anomalie rare
v' Exemple: fusion du géne NTRK présent dans 0.3% des cancers
Le Gold Standard (RCT) n'est pas réalisable
Etude monobras avec Controle Externe

External control arms in oncology: current use and future directions

P. S. Mishra-Kalyani'", L. Amiri Kordestani’, D. R. Rivera®, H. Singh®?, A. Ibrahim?, R. A. DeClaro®?, Y. Shen’, S. Tang?’,
R. Sridhara®, P. G. Kluetz’?, J. Concato®, R. Pazdur’® & J. A. Beaver’”’
10ffice of Biostatistics, Center for Drug Evaluation and Research, U.S. Food and Drug Administration, Silver Spring; 2Office of Oncologic Diseases, Center for Drug

Evaluation and Research, U.S. Foad and Drug Administration, Silver Spring; *Oncology Center of Excellence, U.S, Food and Drug Administration, Silver Spring; *Office of
Medical Policy, Center for Drug Evaluation and Research, U.S. Food and Drug Administration, Silver Spring, USA

(Annals of Oncology 2022)



Sélection du Bras Controle Externe

« Typologie des données: Données Individuelles vs Agrégées

« Différentes sources de données:
v Essali thérapeutique vs Cohorte ou registre prospectif vs RWD

Ve . . ’ - .
Stratégie classique Stratégie Hybride
A B
Experimental arm ‘ ‘ External control dataset ‘ RCT experimental arm RCT control arm External control datasets
‘ Adjustment (matching, etc) Randomly assign 3:1 #
[ < Adjustment (matching, etc)
L A
Final analysis including evaluation of treatment effect, Final analysis indUdi,ng ewliluation
if applicable of treatment effect, if applicable

(Rahman, Lancet Oncol 2023)
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S’ils avaient tous la méme maladie....




Contexte : quel bénéfice du traitement ?

« Dans les dossiers soumis a la HAS

A

ASMR I-lI

/ Les soumissions a
CT/CNEDIMTS
nécessitent la
démonstration de son
bénéfice clinique
supplémentaire
par rapport a tous les
comparateurs pertinents

~

HAS

HAUTE AUTORITE DE SANTE

H2H ou
ITC

\ 4

Modele ME
méthologi-

quement valide

/Les soumissions a la \

CEESP doivent faire I'objet
d'une évaluation du rapport
colt-efficacité par rapport a
tous les comparateurs, y
compris les produits non

Qommercialisés. /

CT: commission de transparence ; CNEDIMTS: commission nationale d’évaluation des dispositifs médicaux et des technologies de santé
ASMR: amélioration du service médical rendu ; ITC: indirect treatment comparison; H2H: Head-To-Head treatment comparison

)
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Les recommandations actuelles

HAS

HAUTE AUTORITE DF SANTE

N I c E National Institute for
Health and Care Excellence

Evidence Synthesis TSD series

RAPPORT DE SYNTHESE

& o e * TSD1
Les comparaisons indirectes fo to evidence foe decikion malking
. g « TSD
Méthodes et validité A'ge:qml linear modelling framework for pair-wise and network lysis of «

trials (last updated Sept 2016)
WinBUGS system(.odc) files (last updated Sept 2016)

DIRECT AND INDIRECT COMPARISONS *TSD3
B 3 meta-reg) ion, bias and bias-adjustment
WinBUGS system (.odc) files
* TSD 4
Inconsistency in networks of evidence based on ised ¢ trials (last updated April 2014)
WinBUGS system (.odc) files (last updated March 2013)
«TSD5
Evidence is in the baseline natural history model
WinBUGS system (.odc) files
« TSD 6
ing evidence is in istic cost effecti analysis: software choices
* TSD7

Evidence synthesis of treatment efficacy in decision making: a reviewer's checklist
This report refers to a checklist table, which can be downloaded in Word version here

Lignes directrices de la HAS /Lignes directrices de \ NICE :
depuis 2009 : 'eunethta depuis 2022 : o _ _
- Peu technique - Quelques Tres deétaille et technique, mais
- Générales et non détaillées recommandations, non exhaustif
générales
- Permet de cibler les
grandes attentes

- J



https://www.eunethta.eu/wp-content/uploads/2022/08/EUnetHTA-21-Deliverable-D4.3.2-Methodological-Guideline-on-Direct-and-indirect-comparisons-V1.0.pdf
https://www.has-sante.fr/jcms/c_998793/fr/les-comparaisons-indirectes-methodes-et-validite
https://www.eunethta.eu/wp-content/uploads/2022/08/EUnetHTA-21-Deliverable-D4.3.2-Methodological-Guideline-on-Direct-and-indirect-comparisons-V1.0.pdf
https://www.eunethta.eu/wp-content/uploads/2022/12/EUnetHTA-21-D4.3.1-Direct-and-indirect-comparisons-v1.0.pdf

Une littérature riche et d

available at www.sciencedirect.com

SCIENCE (( /)ouuc‘r-

journal homapage: www.elsevier.com/locatafjval

£ sl
ELSEVIER

SCIENTIFIC REPORT

Interpreting Indirect Treatment Comparisons and Network Meta-Analysis for
Health-Care Decision Making: Report of the ISPOR Task Force on Indirect

Treatment Comparisons Good Research Practices: Part 1

Jeroen P. Jansen, PhD*, Rachael Fleurence, PhD?, Beth Devine, PharmD, MBA, PhD*, Robbin Itzler, PhD?,

Annabel Barrett, BSc", Neil Hawkins, PhDY, Karen Lee, MA', Cornelis Boersma, PhD, MSc”, Lieven Annemans, PhD",

Joseph C. Cappelleri, PhD, MPH™
*Mapi Values, Baston, MA, USA; *Onford Outcomes, Bethesda, MD, USA;

hool of Pharmacy, School

of Melice UnversyofWashingon e, W, USA; Merck Reserch Lboratore, N Wales, A, USA: nuw mwnw td, Windlesham,
UK. 1t

surrey, Jor Drugs and
*University of Groningen / HECTA, Gmmm “The Netherlands, *University of Ghent, Ghent, Belgium, **Pfizer !r( Newanim CT, L\SA

lverse

Available online at www.sciencedirect.com

ScienceDirect

journal www.alsevier

Search

Med Decis Making. 2013 Jul; 33(5): 679-691.

Meta-,

Andrew Laws, MSc', Robyn Kendall, PGDip, BSc’, Neil Hawkins, PhD, CStat”
ICON Health Economics. Vamcowser, BC. Canada. "London School of Hysiene and Trosical Medicine. London, UX

A Comparison of National Guidelines for Network
Analysis

dol: 10.1177/0272989X13485156

Evidence Synthesis for Decision Making 7
A Reviewer’s Checklist

available at www.sciencedirect.com

SCIENCE (({)nm:cr-

journal h www. elsavier 1 fival

Conducting Indirect-Treatment-Comparison and Network-Meta-Analysis
Studies: Report of the ISPOR Task Force on Indirect Treatment
Comparisons Good Research Practices: Part 2

David C. Hoaglin, PhD™*, Neil Hawkins, PhD?, Jeroen P. Jansen, PhD?, David A. Scott, MAZ, Robbin Itzler, PhD*,
Jﬁ% Cappeleri, PhD, MPHY, Cornelis Boersma, PRD, M5<, David Thompson, PRD, Kay M. Larhalt, ScD", i T TR o ot i T 3 o N & A R o ook Lo
MIFEIDNZ. mlk SA, *Lecturer of Public Health, Medical School, Fayoum University, *Department of Hygiene and Epidemiclogy, School of Medicine
Sudbury, MA, , Onford, UK; "Mapi Values, Boston, MA, USA; Research Laboratories, North Wales, PA,
USA; *Pfzer Inc., New London, r:r,lm.'mwmammwma.cmmm perands: 3 s, Medford, MA, USA; “HealdhCore, Inc., Andouer, T
USh, P New Loreen, s of CromiguHECTA, Cronigen TheNethrocs
1 @8 THE INTERNATIONAL JOURNAL OF

Perspective

A checklist for critical appraisal of indirect comparisons

A.Ortega®, M. D. Fraga, E. ). Alegre-del-Rey, F. Puigventés-Latorre, A. Porta, P. Ventayol, J.M. Tenias, N. S.

@ Full Access

Hawkins, D. M. Caldwell

First published: 01 October 2014 | httos://doi.ore/10.1111/iicn.12487

Snfia Nias PN

@SAGE MEeDIcAL DecisioN MAKING
Submit a manuscript

PMCID: PMC3704204

A, E. Ades, PhD, Deborah M. Caldwell, PhD, Stefanie Reken, MSc, Nicky J. Welton, PhD, Alex J, Sulton, PhD, and

Available online at www.

ScienceDirect

journal www.elsevier

Therapies

Volume 75, Issue 1, January-February 2020, Pages 21-27

ndirect Treatment

2019

Comparison/Network Meta-Analysis Study
Questionnaire to Assess Relevance and Credibility to Inform
Jealth Care Decision Making: An ISPOR-AMCP-NPC Good
'ractice Task Force Report
R e e 0 S A
‘anda Fldessouki, MBBCH, E jia Salanti, PhD”
mﬂ&w%quwmmmm-mmwh

Fr"om smgle arm studies to externally controlled
studies. Methodological considerations and
guidelines #

Michel Cucherat * R

S, Silvy Laporte ©, Olivier De! €, Jehan-Michel Behier %, the participants of Giens X0XV

Citations: 2

Fouret ¥, Natalie Hoog Labouret ', Bruno Laviolle ™, Houda Mia
Tabassome Simon &

*, Nathalie Varoqueau ", Eric Vicaut ®, Jérémie Westerloppe ¥

Round Table Clinical Research, Anne d’Andon f, Florence Binlich %, Serge Bureau ", Catherine Cornu ', Cédile

Fargier °, Xavier Paoletti °, Matthieu Roustit?,

OPEN @ ACCESS Freely available online W PLOY |onF

Evaluating the Quality of Evidence from a Network Meta-
Analysis
Georgia Salanti’, Cinzia Del Giovane?, Anna Chaimani’, Deborah M. Caldwell?, Julian P. T. Higgins®**

1 . Uni ine, lnannin, Greece, 2 Statstics Unit, Department of Cliical and Diagnastie Medicine
and Public Health, University of Modena and Reggio Emilia, Modena, Ialy, 3 5chool of Social and Community Medicing, University of Brstol, Bistol, United Kingdom,

Crosin

Confidentiel

N



Le point de vue des méthodologistes de la HAS

« Position paper » récent, mentionnant les attentes sur les comparateurs externes

EBM analysis

Rapid access to innovative medicinal products while
ensuring relevant health technology assessment.
Position of the French National Authority for Health

Antoine Vanier,”? Judith Fernandez ©,* Sophie Kelley,'
Lise Alter,* Patrick Semenzato,* Corinne Alberti,*

Sylvie Chevret,> Dominique Costagliola,6 Michel Cucherat,’
Bruno Falissard,® Francois Gueyffier,® Jérome Lambert,’
Etienne Lengliné,*® Clara Locher ©,* Florian Naudet
Raphael Porcher,* Rodolphe Thiébaut,’ Muriel Vray,'®
Sarah Zohar,*® Pierre Cochat,'® Dominique Le Guludec®

12,13
’

Gathering source(s) of data for external comparison

Performing an adequate comparison vs an external control, using
for example data from cohorts or other clinical trials, can be an
option for mitigating uncertainties in the absence of RCTs. Avail-
ability of external controls may be scarce (eg, in case of targeted
therapies for very rare mutation(s) in oncology). Real-world data
generation should therefore be anticipated by the manufacturer
during the early stages of the clinical development if no pre-
existing data set has been identified for the comparison.



https://ebm.bmj.com/content/early/2023/02/07/bmjebm-2022-112091.long

Bras comparateur externe

Des recommandations plus claires, mais tres exigeantes

4, Choice of the external control
- The comparator and external source(s) of

Box1 Methodological points of attention HAS

should consider when assessing an external data has been chosen independently of the
comparison between an uncontrolled trial and an results of the uncontrolled trial, fit best the
external control clinical question (does not arbitrarily favour the and excludes a conclusion of no treatment e
treatment of interest) and correspond to standard S : .
. . - — Study characteristics of the uncontrolled trial
1. Justification of the lack of randomisation of care. a .
. . and external control are sufficiently similar for
- Arationale appraised as acceptable by Haute 5. Analysis of the results excluding other sources of bias sugh as selection
5 StA:tTtg Lt S ~ The study protocol, statistical analysis plan bias, attrition bias, measurement bias
. Study design and report allow a transparent and appropriate _ ’ y ;
- Early planning during clinical development and assessprnent of the studylv:.' pprop :ﬁ:ﬁ?;a" e
treatment of interest. - appropriate set of confounders and targeting the ~ The clinical added value of the treatment of
- A priori definition of the clinical question, predefined estimand has been properly specified interest is appraised considering the certainty
study pom.'latm"’ Lt U al"d and estimated. of results, the relevance and magnitude of
outcomes in a protocol and statistical analysis trea lment. effect and safety
plan. .
- An emulation of a target trial can enhance
eliciting the appropriate clinical question
(estimand) and designing the external Underlying assumptions have been explored and
3 s CDTlpﬂfLSOI'll- ) - fd seems to be met (such as positivity, sufficient Quelles sont Ies
. Search and selection of relevant sources of data overlap and sufficient balance for propensi H A o)
- Well-performed systematic review identifying Smresli propensity meilleures méethodes ~
relevant prognostic variables, confounders and — If“trimming’ (ie, excluding patients in areas of Sont-elles tou jours
effect modifiers. L L the propensity score without overlap) have been . "
- Well-performed systematic review (with eligibility performed, the resulting target population for app licables -
criteria defined a priori) identifying relevant which results can apply is described.

sources for external control.



Optimisation du design et de I’analyse des
essais avec bras comparateurs externes :
application en oncologie

Plan de recherche
1. Evaluer les méthodes existantes permettant de minimiser les biais (indication, confusion)
a. IPD et/vs données agrégées
b. Méthodes existantes de quantification des biais résiduels (e-value, etc)
c. Définir les limites des méthodes
d. Problématique small sample size, hétérogénéité, intégration de données externes sur le bras
expérimental
2. Elaborer des solutions pour un design hybride, sur les axes :
a. Schéma Bayesien - Choix du prior (poids des info externes)
b. Méthode d’estimation de la taille d’étude
c. Méthode d’analyses
d. Quantification des biais résiduels

)
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Vaccins personnalisés anti-néoantigenes

TG4050 : Une phase 1...en situation adjuvante !
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Misconception...

Oncologues Onco-pédiatres
Pour améliorer le traitement de
futurs patients... 40% 32%
Pour m ’assurer que mes patients seront
traités correctement... 43% 64%

S Joffe, JC Weeks JNCI Dec 2002



Notre objectif : la recherche au
bénéfice des patients.

ATUS Nemercae_ bwézummmt Ole colte nola Lo
Aurec //e% /L/'\fm‘)m‘eu\u ’ %aecd /mMe )Laugue, s
/Cf&u ﬁ < TR U ﬁulwkc;uz Aovce, z/l;?/ef»/\_a&
)Cfm ce deun /t(’:ﬂﬂ%\ﬁd‘vt?pw /Aua /fﬁuylﬁu M gp

//\,ﬂfLCa /\mu ,éw "/'/e.ma/s e c/’m«/fld 5
Mt | (,UZ,ZL W W
Aoiciws sabibokios. Bucow moes

( i / s A/,, -
NSGAZeY  —

C

Fr

Ce

Marta Jimenez'?, Semih Dogan!4, Benjamin Verret!4, Max Chaffanet!, Thomas Bachelot!S, Mario Campone*S, Claudia Lefeuvre's,
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Avec le parrainage de
e
N3 A
SCOPP

Phases Précoces
en Cancérologie

Le rendez-vous annuel de tous les acteurs des phases précoces en cancérologie
pour faire de la France le pays le plus attractif !

PROGRAMME

Jeudi 30 novembre 2023
Palais des Congres d’Issy-Les-Moulineaux




AL
S <Y, NsTiTUT UNIVERSITAIRE
> C R C I 2=, DU CANCER DE TOULOUSE
L
L) 'ﬂ“\\ Oncopole

i FONDATION ARC
el rour 14 RECHER! () g|111 T
sl SURIE CANCE DU ER

CONTRE LE CANGER

™, FONDATION CANCER
'o?r“\‘\ TOULOW: SE (_ANLER SANTE w

MSDZSVENIR AMGEN -
i INNOVATIONS

o Uirroestor o ectercie

'ﬂm Q/ |mCORE \transgene
Basic science in AAC_R

patient cohorts

I X

i Inserm N\ UNIVERSITE

C 2 Q - (&y) Tourouse

Basic science Clinical et i redku madeaie Al EaShERaRS
in mouse research

models



