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Le cancer du sein en France

54 062 nouveaux cas (31,2 % des cancers de la femme)

Age médian au diagnostic : 63 ans

11 913 déces (18,2 % des déces par cancer féminin)

Survie nette standardisée
* a5ans:87%
e alO0ans:76%.
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Biomarqueurs dans le cancer du sein
Quelles questions ?

Quelle population ?

Quelle tumeur ?

Quel stade ?

Quel traitement ? 1% ,
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Le choix thérapeutique dans le cance

e Au stade métastatique (20%) : biomarqueurs

pronostiques et prédictifs de réponse thérapeutique
devant une maladie en place

e Au stade adjuvant (80%), discussion basée sur

— 'amplitude du risque de récidives (facteurs pronostiques)
— L'efficacité attendue (facteurs prédictifs)
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Le cheminement de |a prol
role, place et périmetre d

La RCP peut-elle étre
optionnelle ?

Quel outil pour se Quelle place pour les
passer de RCP ? nouveaux biomarqueurs ?
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RCP : Définition

* En oncologie, la RCP s’impose pour la prise de décision de tous les malades... En cas de
situation clinique faisant I'objet d’une prise en charge standard de validité incontestable, celle-
ci peut étre mise en route sans attendre une réunion de concertation, mais le dossier devra
étre ultérieurement présenté pour étre entériné et cette prise en charge enregistrée et
archivée.

* De plus, pour étre jugée valable, une RCP a visée diagnostique ou thérapeutique doit se faire
en présence d’au moins 3 médecins de spécialités différentes permettant d’avoir un avis
pertinent sur toutes les procédures envisagées. Dans le cas contraire, le dossier doit étre
représenté avec le spécialiste manquant dans les plus brefs délais.

* Au cours des RCP, les dossiers des patients sont discutés de facon collégiale. La décision prise
est tracée, puis est soumise et expliquée au patient.

HAS 2014 o
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Le cheminement de la prob
role, place et périmetre de |

La RCP peut-elle étre
optionnelle ?

Quelle place pour les
nouveaux biomarqueurs ?
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Biomarqueurs en oncologie :

Valeurs pronostique et predictive

* La valeur pronostique d’un biomarqueur correspond a sa capacité a prévoir I'évolution clinique de la
maladie en I'absence de traitement et donc a identifier les patients a fort ou faible risque de rechute ;

* La valeur prédictive d’'un biomarqueur renvoie a sa capacité de prédire la réponse a un traitement
donné et donc de distinguer les patients pouvant tirer bénéfice de ce traitement de ceux pour lesquels
aucun bénéfice n’est a priori attendu. Démontrer le caractere prédictif d’'un marqueur équivaut ainsi a
démontrer I'utilité clinique du test I'identifiant, c’est-a-dire son aptitude a améliorer le devenir clinique
des patients en aidant a la prise de décision dans le cadre de leur prise en charge thérapeutique.

* Un marqueur peut étre considéré comme prédictif si deux conditions sont remplies :

e Etre un « modificateur » de l'effet d’un traitement, c’est-a-dire prédire, en fonction de sa valeur, l'effet d’un
traitement donné pour un critere de jugement donné ;

*  Montrer l'utilité clinique de la sélection des patients a traiter, par I'identification du marqueur : optimisation de
I'efficacité du traitement pour les patients portant le marqueur et absence d’intérét du traitement chez les

autres patients, a qui il est donc inutile de I'administrer. Rapport INCa 2013
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Facteur Pronostique, Facteur Predictif et

Cible Thérapeutique
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Facteurs pronostiques et predictifs
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Use of Biomarkers to Guide Decisions on Adjuvant Systemic
Therapy for Women With Early-Stage Invasive Breast Cancer:
American Society of Clinical Oncology Clinical

Practice Guideline

Lyndsay N. Harris, Nofisat Ismaila, Lisa M. McShane, Fabrice Andre, Deborah E. Collyar,
Ana M. Gonzalez-Angulo, Elizabeth H. Hammond, Nicole M. Kuderer, Minetta C. Liu, Robert G. Mennel,
Catherine Van Poznak, Robert C. Bast, and Daniel F. Hayes

A B S T R A C T

Purpose
To provide recommendations on appropriate use of breast tumor biomarker assay results to guide
decisions on adjuvant systemic therapy for women with early-stage invasive breast cancer.

Methods

A literature search and prospectively defined study selection sought systematic reviews, meta-
analyses, randomized controlled trials, prospective-retrospective studies, and prospective com-
parative observational studies published from 2006 through 2014. Outcomes of interest included
overall survival and disease-free or recurrence-free survival. Expert panel members used informal
consensus to develop evidence-based guideline recommendations.

Results

The literature search identified 50 relevant studies. One randomized clinical trial and 18 prospective-
retrospective studies were found to have evaluated the clinical utility, as defined by the guideline, of
specific biomarkers for guiding decisions on the need for adjuvant systemic therapy. No studies that
met guideline criteria for clinical utility were found to guide choice of specific treatments or
regimens.

In addition to estrogen and progesterone receptors and human epidermal growth factor receptor 2,

et | afglinical pdiling for tha bigmarkar agcave Qnconse DX
EndoPredict, PAMB50, Breast Cancer Index, and urokinase plasminogen activator and plasminogen
activator inhibitor type 1 in specific subgroups of breast cancer. No biomarker except for estrogen
receptor, progesterone receptor, and human epidermal growth factor receptor 2 was found to guide
choices of specific treatment regimens. Treatment decisions should also consider disease stage,
comorbidities, and patient preferences.

J Clin Oncol 34:1134-1150. @ 2016 by American Society of Clinical Oncology
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Prise en charge de la maladie localisee

* La prise en charge adjuvante du cancer du sein est
guidée par I'age, le TNM et le phénotype tumoral

* Récepteurs Hormonaux

* HER-2

* Profil Triple Négatif

“Poor man’s” [HC definitions of microarray-based intrinsic subtypes
of breast cancer [5,33,34]

Breast cancer subtype ER PgR HER2
Luminal A ER and/or PeR pos

Luminal B* ER and/or PgR pos pos
HER2+/ER— neg neg pos
Basal-like neg neg neg

Linn S and Van’t Veer, EJC Suppl 2009
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Les situations relativement « consensuelles »

e Patientes jeunes (35 ans ?)

* Forte atteinte ganglionnaire (>3)
e Surexpression d’HER-2

* Triple Négativité

* Nécessité de facteurs décisionnels supplémentaires ?
* Biomarqueurs d’individualisation ?
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Le coeur du soucis en RCP

e Cancers RE+/HERZ2-, ++++ NO

« Traltement adjuvant

v Radiothérapie

v Chimiothérapie Rapport pronostic / prédiction
v' Hormonothérapie

v' Thérapeutiques ciblées

* Objectif : guérison / minimalisation des effets II®s
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Le « Cas » NO (50%) / RH+ (65%)

Germany

Japan
60%

. & Spain France
. 47%-52% 47 % J
! —
4 Italy AR e g
62% A -

| Australia
50%

» South Africa
: 70% (high socio-econ)
5 20% (low socio-econ)

Harbeck and Thomssen,The Oncologist, 2010;15(suppl 5):29-38
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Facteurs pronostiques et predictifs

Therapy
response «

n de la probabilité de récidive a distance a dix
ans (évaluation pronostique), (ii) évaluation du bénéfice anticipé de la
chimiothérapie adjuvante (évaluation prédictive), (iii) la classification
moléculaire de la tumeur

N537 Signature d'expression génique dans le cancer du sein AHC/BHN 6850 1849,50€

Prognosis

Quels parametres pour faire mieux, au-dela de la clinique et de

la pathologie, pour aider la RCP (zone grise)
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Les 3 variables d’interet

1- VALIDITE ANALYTIQUE

Capacité d’un test a mesurer de facon exacte et slre le parametre d’intérét,
aussi bien que la reproductibilité d'analyse, la robustesse (par exemple,
résistance a des changements mineurs dans des variables pré-analytiques ou
analytiques), et le contrble de qualité.

2- VALIDITE CLINIQUE

Capacité d’un test a identifier ou prédire de facon exacte et s(ire un objectif de
survie pertinent dans le cancer du sein 5-10 ans apres la chirurgie.
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Les 3 variables d’interet

3- UTILITE CLINIQUE

 La preuve qu’utiliser un test pour guider la prise en charge des patients avec un
cancer du sein localisé va améliorer de facon significative la survie.

* Evaluée en étudiant la balance bénéfices (effets secondaires de la chimiothérapie
évités chez les femmes a faible risque) / risques (récidive de cancer qui pourrait
étre évitée avec la chimiothérapie), ainsi que le % de patientes en tirant bénéfice.
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Signature 21 genes

(Oncotype DX, Genomic Health)

Signature pronostique

Proliferation Estrogen RS = +0.47 x HER-2 group score NSABP
Ki-67 ER - 0.34 x ER group score
STK15 PR + 1.04 x proliferation group Tumeurs NO / RE+
. Bel2 + 0.10 =% invasion group score . .
Survivin +0.05 x CD68 Fixées en paraffine
Cyclin B1 SCUBE2 - 0.08 x GSTM1 .,
MYBL2 I .  0.07 = BAGT Centralisée
—_— RIHN 1849,50 €
Cathepsin L2 Reference Low risk RS <« 18
Beta-actin Intermediate risk RS = 18 and < 31
HER-2 GAPDH _
GRB7 RPLPO High risk RS =31
HER-2 GUs
TFRC
Tahle 1. Risk of Distant Recurrence at 5 and 10 Years by Recurrence Score in the B14 Validation Study Sparano JCO 2008
Recurrence 10-Year Distant Recurmance (%] E-Year Distant Raecurmence (%)
Score Risk Group Mo. of Patiants o Rata 959% Cl Rate 959 Cl
= 18 Loww 338 &1 6.8 4 10 96 2.1 06 o 3.7
18-30 Intermeadiate 149 22 143 8.3 to 20.3 9.z 4.4 to 14
=2 High 121 27 30.5 236 w0 374 221 15.9 10 28.2
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Predicted 9-Year Risk of

Distant Recurrence

Signature 21 genes

100 -

ne DX, Genomic Health

_______ 4+ Positive
---------- Nodes
n=63;
31 events

= \ean
- 95%CI

1-3 Positive
Nodes
n=243;

43 events

Node
Negative
n=2_872;

72 events

10 l 20 30 40 5@0

Recurrence Score
Dowsett M, J Clin Oncol 2010 28:1829-1834.
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Signature 21 genes

(Oncotype DX, Genomic Health)
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Table 2. Studies Evaluating Impact of 21-Gene Assay on Decision Making by Community andfor Academic Medical Oncologists

Author Mo. of Patients Mo. of Oncologists Setting Change in Treatment Recommendation (%)
Lo et al™ 89 15 Community and academic 26
Oratz et al*® 58 4 Community 20
Kamal et al*?® a1 5 Academic 18
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LOE I-A ? Etude Tailor-X

Prospective Validation of a 21-Gene Expression Assay in B

TAILORX Trial

ER-positive and/ or PR-positive Breast Cancer
HERZ2-negative

LN-negative
Secondary Study Group 1 Primary Study Group Secondary Study Group 2
Recurrence Score < 11 Recurrence Score 11 to 25 Recumrence Score > 25
Randomization
—
- —
& - - ~— -~ =4
A A
Arm A Am B AmMC Am D
Hommonal Therapy Hormmonal Therapy Chemotherapy + Chemotherapy +
Hormonal Therapy Homonal Therapy

Sparano JA et al., N Engl J Med 2015;373:2005-14.
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LOE I-A ? Etude Tailor-X

Prospective Validation of a 21-Gene Expression Assay in Breast Cancer
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Sparano JA et al., N Engl J Med 2015;373:2005-14.
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Innovation en terme d’utilite clinique ?

« 1626 patientes a RS bas
v’ 70% ménopausées
v Taille <30 mm : 92% (< 20 mm : 69%)

v 34% de tumeurs de grade 1, 59% de tumeurs de grade 2
(7% de grade 3...)

v' 98% de tumeurs RP+

« Valeur ajoutée de ce test moleculaire en plus des caractéristiques clinico-
pathologiques « conventionnelles » ?
v intensité d’expression du RE et du RP
v’ prolifération (Ki67, index mitotique)
v"emboles vasculaires
v’ type histologique
v
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Innovation en terme d’utilité clinique ?

A suivre.....

LOE Il en attendant

Résultats dans le groupe intermédiaire
Notion de seuil a retenir ?

Sous-groupes d ’utilité clinique ?
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Utilité clinique
Sous-groupes de non-intéréet ?

MODEL RULES:

Rule #1: High Grade or Low ER (ER<20%) = HIGH RISK

Rule #2: Low Grade and Positive PR (PR 1-100%) = LOW RISK

Table 2 The Model’s 2-Step Discordances for the Different
Patient Populatons

Two-Step
Discordance

AAMC Development
Set

AAMC Superset Set
JHH MAIN Set
JHH Superset Set

Rule 1: HG/LER
Group

0%

2.1%
2.6%
2.0%

Rule 2: LG+ PR
Group

0%

0%
0%
2.6%

Gage MM et al., Clinical Breast Cancer 2015, 15(6), 467-72
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Sous-groupes de non-interéet ?

Figure 2 The Model's Guidelines for Determining When Oncoiype DX (0ODX) Testing Might Provide Useful Information in Making the
Decision for Adjuvant Chemotherapy

HER2Z Megative, Lymph Mode Negative
Invasive Breast Cancer

|

ER 20% or ER < 20%
greater
Low Grade Intermediate High Grade
Grade
PR PR
Positive MNegative
r h N k.
MNo Adjuvant Consider QDX Adjuvant Adjuvant
Chemotherapy Testing Chemotherapy Chemotherapy

Gage MM et al., Clinical Breast Cancer 2015, 15(6), 467-72
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Et face a des parametres « standards » ?

IHC4 = 94.7 X {—0.100 ER,; —0.079 PgR,,

+ 0.586 HER2 + 0.240 In (1 + 10 X Ki67)}.
15

IHC4 Q3
GHI RS Q3

== |HC4 Q1
- GHI RS Q1

—_
o
|

Distant Recurrence (%)

Follow-Up Time (years) Cuzick J. et al., J Clin Oncol 2011, 29:4273-4278.
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Signature 70 genes (Mammaprint)

Signature dite dAmsterdam
Test pronostique, tumeurs NO, RH + ou —

Tissu frais congelés ou conservés dans une solution
stabilisant les ARNm

Puce Agilent, 70 genes
Test centralisé
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Signature 70 genes (Mammaprint

A v ooty S ow oy of ity ety o oot
. e . ° . gé; o I 002 ] .85
* Classification haut risque / bas risque de or{ [ =
récidive a 5 ans
 Plus discriminant que la classification de o1 ] | |
Saint-Gallen Lo o srcater
& | LIy iy ot
* Validée sur une autre série de patientes NO
comme un facteur pronostique indépendant cilocpny
CI_‘ID: I : I 0.10 L

* Mook et al.: signature performante pour ~ /

Good performance for identifying the “bad wmours™

des patientes avec 1 é 3 N+ Figure 1. Sensitivity (a) and specificity (b) (with 95% confidence limits)

of the 70-gene signature, the 5t Gallen criteria, and Adjuvant! software for
death within 10 years in women with node-megative breast cancer [ 14].

Buyse JNCI 2006
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Signature 70 genes (Mammaprnt)

Etude MINDACT

Microarray for Node negative Disease may Avoid ChemoTherapy

Ou Microarray In Node-negative and 1 to 3 positive lymph node Disease may Avoid
ChemoTherapy

Consortium TRANSBIG
Etude prospective, 6000 patientes

Objectif : comparer la détermination du risque de récidive obtenu a partir des
éléments de la classification anatomoclinique (Adjuvant ! Online compris) au calcul
de risque obtenu a partir du test moléculaire

Risque calculé (selon la clinique ET Mammaprint) faible : pas de CT
Discordances : randomisation

Fort risque : CT o
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MINDACT

Cancer du sein, pNO ou pN1, RH(+) ou (-)

Evaluation du risque clinicopathologique (CP)

et du risque génomique (MammaPrint® )

Risque CP er

risque génomique

HAUTS

Risque CP et
risque génomiqgue

DISCORDANTS

IRANDOMISATION |

Risque CP er
risque génomique

BAS

IUliIiscr le risque (TPI

IUliliscr le risque gém,)miqucl

Chimiothérapie

-
-
-
-
-

-
-
e

_____ » Risque haut
——  Risque bas
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MINDACT

&693 Women with invasive early-stage breast
cancer were enrolled

1 ] | 1 l

2634 Had low clinical risk and low

gen.c;urni( rizk at enrallment
2745 Had low clinical nsk and low
genomic risk after correction

690 Had low clinical risk and high
genomic risk at enrollment

592 Had low clinical risk and high
genomic risk after correction

1497 Had high clinical risk and low

genomic risk at enrallment
1550 Had high clinical risk and low
penomic risk after correction

1873 Had high clinical risk and high
genomic risk at enrollrment
1B806 Had high clinical risk and high

genomic risk after correction

' 1

890 Underwent randomization

1497 Underwent randomization
| I

' . ' '

344 Were assigned to 345 Were not assigned
receive chemotherapy to receve chemotherapy

Intention-to-Treat Population

749 Were assigned to

748 Were not assigned
receve chemotherapy

to receive chemotherapy
4 Were ineligible 11 Were ineligible 12 Were ineligible
57 Had a change i 26 Had a change 21 Had a change 21 I_-'la.i:_lal:ha.ngc
A 4 Were ineligible A A inrisk
n sk 53 Had a chamn in risk inrisk 85 Received chemao-
76 Did not receive e 128 Did not receive 85 Received chemao- )
S —— — e Sarapy
¥ Clom ey
5 Had wnknown el kil % Had unknown 1 Had wunknown = !
therapy chemoatherapy
chemotherapy chematherapy chemaotherapy status
status status status
L L L L L
e L 224 Were included in 254 Were included in 592 Were included in 636 Were included in 644 Were included in Primary-
the per-pratocol the per-protocol the per-protocal the per-protocol the primary-test test
population population population population populaticn Population

Cardoso F et al., N Engl J Med 2016;375:717-29. o i
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MINDACT
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Chematheapy Ta4F TI9 T2 GAT &S M1 154 dd 4 Thematheraps 344 325 330 311 2BE 12 KL 22 2
Mo chametharapy F4E P35 Fl4 Pt EPE &3% LEE 4% o b chemoterapy 148 538 112 134 26 184 EE 24 3

Cardoso F et al., N Engl ) Med 2016;375:717-29. Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Signature 70 genes (Mammaprng

e Quelle utilité clinique ?

* Quel niveau de preuve ?

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Autres signatures multige

TABLE 1. Most Common Commercially Available Prognostic Gene Signatures for Breast Cancer

MammaPrint Oncotype DX Breast Cancer Index Mapquant DX PAM 50 ROR EndoPredict
Provider Agendia Genomic Health Biotheranostics Ipsogen NanoString Sividon
Type of 70-gene assay 21l-gene 2-gene ratio (H/1) Genomic grade 50-gene assay 12-gene assay
Assay recurrence score and molecular
grade index
Type of Fresh or frozen FFPE FFPE Fresh or frozen FFPE FFPE
Sample or FFPE or FFPE
Technique DNA microarray qRT-PCR qRT-PCR DMNA microarray qRT-PCR qRT-PCR
or qRT-PCR or qRT-PCR
Clinical Prognosis of Prediction of Prognostic in ER+, Molecular Originally for Recurrence
Application NO, << 5 cm, recurrence risk prediction of grading for intrinsic subtyping, prediction for
stage /11, in ER+ and NO response to TAM ER+, histologic recurrence prediction ER+ HER2—
age << 61 treated with TAM grade Il disease
Results Dichotomous, Continuous variable Continuous variable Dichotomous, Continuous variable Dichotomous, low
Presentation good or poor GGI | or GGI 11l or high risk
prognosis

* Niveaux de preuve plus bas (Il et plus)
« Pas d'études prospectives dédiées
- Evaluation ++++++

* Contexte du RIHN Dr.W.Jacot 15 iuin 2017 - Journée GECO 2017



Etude OPTIGEN

Patients with primary breast cancer diagnosis
Pre-screening based on biopsy result/ TNM

v

Prescreening

Decision of adjuvant treatment
without test

signature of the inform consent
and inclusion

Post-surgery visit

l !

Prosigna® Oncotype® Endopredict® Mammaprint®
l v l l
Testresult visit Final decision of adjuvant
treatment
o ™
Follow-up : 6,12, 24, 36, 48 & 60 months
\

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Etude OPTIGEN

1/ Prosigna®

Centre Jean Perrin, 58 Rue Montalembert, 63000 Clermont Ferrand, France

Centre Oscar Lambret, 3 Rue Frédéric Combemale, 59000 Lille, France

Institut de Cancérologie de I'Ouest, Boulevard Professeur Jacques Monod, 44805 St Herblain, France
Institut Curie, 26 Rue d'Ulm, 75005 Paris, France

IUCT Oncopole, Claudius Regaud, 1 avenue Iréne Joliot-Curie, 31059 Toulouse, France

2/ OncotypeDX®
Genomic Health Inc, 301 Penobscot Dr, Redwood city, CA, USA
3/ Endopredict®

Institut Bergonié, 229 Cours de I'Argonne, 33000 Bordeaux, France

Centre Jean Perrin, 58 Rue Montalembert, 63000 Clermont Ferrand, France

CHU Montpellier sud, France

Hépital Saint-Louis, 1 Avenue Claude Vellefaux, 75010 Paris, France

Institut Curie, 26 Rue d'UIm, 75005 Paris, France

Centre Eugéne Marquis, Avenue de la Bataille Flandres-Dunkerque, 35000 Rennes, France
Institut Gustave Roussy, 114 Rue Edouard Vaillant, 94800 Villejuif, France

4/ Mammaprint®

Agendia NV, Science Park 406, 1098XH Amsterdam, The Netherlands

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



* Degradation of ECM

= Activation of pro-uPA
® Tumor cell invasion
* Metastasis
Vitronectin &
T
\‘\‘ uPAR

Integrins .‘ D AE——

e

plasmin

plasminogen




uPA / PAI-1

Follow-up A: RFS as a Function of Ranked uPA Values (Corrected for Base Model)
N Events in months Data set
2710 1284 98 A ‘m

69 26 55 B
499 168 115 c ——
653 161 46 D — —_—t
149 21 53 E -
184 59 87 F
226 75 58 H — e e
582 183 65 [ —-—

88 30 61 J
318 87 61 K - e e
199 50 83 L —
268 66 62 M - o —
554 150 71 N - —
688 152 120 O —_—
226 57 48 P e —
440 211 81 Q -
322 123 66 R — A —

Combined — i
T T T T T T T [ T T T
B: RFS as a Function of Ranked PAI-1 Values (Corrected for Base Model)
2721 1290 98 A — l

69 26 55 B
499 168 115 C e —
485 126 46 D _——
188 26 53 E
184 59 87 F _—
134 32 71 G
226 75 58 H - o
581 183 65 [ B T

88 30 61 Jo
316 87 61 K e
199 50 83 L
226 57 48 P — N e —
444 211 81 Q e —
322 123 66 R —e—

Combined | —
0.125 0.25 0.5 1 2 4 8 16 32 64 128

LOOk, JNCI 2002 Hazard Ratio 2 GFCO 2017



Chemo NO

bas Observation
Cancer du sein N- c
n =647 O CMF x 6
)
T>1cmet<5cm 8
10 ganglions évalués .
Pré/post-ménopause CE)
5 4 ©
élevé % |
Refus de la randomisation| 2 Observation
Observation ou CME

n=122

ASCO 2009 - D’apres Harbeck N et al., abstract 511 actualisé Dr.W.JaCOt 15 juin 2017 i Journée GFCO 2017



Table 4. Univariate and multivariate analvses of histomorphologic, climical, and
tumor biclogic factors for disease-free suwrvival in 374 patients with Ivimph
node-negative breast cancer who did not receive systemic adjuvant therapy

Univariate analysis Final multivariate analvsis
Factor EE (959 CI) F EE (953% CI) P
— --:_. Crrocle .-'l.-‘l.-"li: R AT o i i | |
uPAPAI-1 2T71(1.3t057) 009 2.83(1.3 to 6.0) 00T

freatment i

Age 040 (0.2 to 0.8) 009 040 (0.2 to 0.8) 010
pT stage 261(1.3t052) 007 1.65 (0.8 to 3.4) AT
Hormone receptor status 2.53(1.210 5.3) 014 1.32 (0.6 to 2.9) A81

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017
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Time (months)
Patients at risk (intention-to-treat-population)
no CMF 75/3
with CMF 733

54/12
S007T

33M3
33/8

0.4 -l B
oy
£ CMF (n=72)
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£ 0.3 4 ne
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&
w
w
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2
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=
ﬁ 0.1 |1 RR=0.27 I
5 p=0.016
5 with CMF {n=88)

O T ] L] 1

0 12 24 36 48

Time (months)

Patients at risk (per-protocol-population)
no CMF 592

38/ 19/10

with CMF 532 365 215

Fig. 3. Probability of distant disease recurrence in high-risk patients with and
without adjuvant cyclophosphamide, methotrexate, and 5-fluorouracil (CMF).
A Intention-to-treat population. The 95% confidence intervals (Cls) for prob-
ability of distant disease recurrence are as follows: without CMF (n = 94), 3.5%
(95% CI = 0% to 7.5%) at 1 year, 16.29 (95% CI = 7.7% to 24.6%) at 2 years,
and 18.1% (95% CI = 9% to 27.1%) at 3 vears; and with CMF (n = 88), 3.9%
(959 CI = 09 to 8.3%) at 1 vear, 9.5% (950 CI = 2.8% to 16.1%) at 2 vears,

and 12.0% (95% CI = 3.9% to 20.29%) at 3 vears. B) Per-protocol population.
The 95% Cls for probability of distant disease recurrence are as follows: without
CMF (n = 72), 3.1% (95% CI = 0% to 7.49%) at | vear. 16.6% (95% CI =
6.6% to 26.79) at 2 years, and 19.4% (95% CI = B.3% to 30.5%) at 3 vears;
and with CMF (n = 66), 3.60% (95% CI = 0% to 8.5%) at | year and 9.3%

(955 CI = 1.5% to 17.0%) at 2 and at 3 vears. All statistical tests were
two-sided.

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017




Conclu-
sions: Using uPA and PAI-1, we have been able to classifty

about half of the patients with lymph node-negative breast
cancer as low risk, for whom adjuvant chemotherapy may
be avoided, and half as high risk, who appear to benefit

from adjuvant chemotherapy. [J Natl Cancer Inst 2001;93:
913-20]

Niveau de preuve IA
Mais... Chimiothérapie ancienne

En attente (2017 ?) des résultats de I'étude NNBC3
Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Impact pronostique a long terme (SG)

(n = 409, pas de chimiothérapie adjuvante)

100 *—-‘xx uPA et PAI-1 bas
- -‘_‘_‘-‘_|_
80_ uPA ou PAI-1 haut
60"~
B Bas risque
- (n = 245, 28 evts) 95,4 % 88,9 %
40
- Haut risque
; (n = 164, 32 evts) 86,1 % 77,5 %
20
i HR =1,93 (p = 0,01)
0~ . . ;

0 1 2 3 4 5 6 7 8 9 10 Années
ASCO 2009 - D’apres Harbeck N et al., abstract 511 actualisé
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uPA, PAI-1 et predictivite

There was a statistically signiﬁn:ant interaction between adjuvant
chemotherapy and uPA:PAI-1 complex level (7 = 0.033). This in-
teraction implies that the higher HR of recurrence (1.57) for patients
with high tumor levels of uPA:PAI-1 complex (Q,) is significantly
more reduced (0.49 *1 0.57 = 0.77) in patients who were treated with
adjuvant chemotherapy compared with the patients with lower tumor
levels of uPACPAT-1 (Q,. 0.85 *1 0.02 = 0.87). This benefit occurs in
—addition to the mdependent overall reduction I recuirence rate or

—50% due_to_wreatument with _adiuvant chemotherapy (HR = 0.47;
95% confidence interval, 0.32—-0.70; P <= 0.001). Furthermore, there
was a significant interaction between adjuvant endocrine therapy and
uPA (P = 0.031). This interaction means a significant reduction in
recurrence tor patients with high uPA levels (Q,. HR = 1.49) who
were treated with adjuvant endocrine therapy (045 F1T 049 = 0.61)
compared with patients with lower uPA levels (Q,. 0.89
#0.90 = 0.80). This reduction 1n recurrences occurs in addition to the
independent overall reduction of —75% due to adjuvant endocrine
therapy (HR = 0.77: 95% confidence interval. 0.56—0.89:
P = 0.001). No other mnteractions were found to be significant.

Manders, CR 2004
Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017




Recommandations INCa 2009 - 2013

Trois biomarqueurs ont atteint un niveau de preuve
LOE I" pour leur utilité clinique pronostique ou prédictive, a savoir :

- les recepteurs hormonaux permettant de guider la reponse a lI’hormonotherapie (valeur
predictive) ;

e l’oncogene HER-2/neu permettant de guider la reponse a un traitement cible anti-HER-2
(valeur predictive) ;

- I’activateur du plasminogene de type urokinase (uPA) et son inhibiteur principal (PAI-1)
permettant de classer les patientes sans atteinte ganglionnaire en groupes pronostiques
distincts (valeur pronostique).

D’autres facteurs ont atteint un niveau de preuve inferieur, LOE Il ou lll, notamment la recherche
systematique des cellules tumorales circulantes (CTC) ainsi que les signatures expertisees par
technique de bioclogie moleculaire : la signature moleculaire = 21-genes = (Oncotype DX™) et la
signature moléculaire = 70-génes = (MammaPrint®).

INCa, Novembre 2009 — Décembre 2013
Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



uPA/PAI-1 en désescalade thérapeutique

« Raisonné
v Niveau de preuve IA (+ NNBC3 2017 ?)
v' Colt
v' Accessibilité

* Pluridisciplinarité
v Chirurgiens
v' Pathologistes
v’ Biologistes médicaux
v RCP

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Individualisation dans les HER2+

lification de la TOP2A

<
et -_ O
I
'—

MED1

RARA

TOP2A
IGFBP4
CCR7

[F— RT20
e GARE]
GAS
|
0

B LS A 1S JN w0k 40K

K RAIKADK BN BZNK BAOK BEDK BIOK A
| IR AR A R AR R AN R R AR LR EERRR RN

Lamy PJ et al., Breast Cancer Research 2011
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Amplification de la TOP2A

Without TOP2A With TOP2A

959 AC-T plus

100+ | | 1 100 : |95’%: :890;6 188% :85% trastuzumab

_ '86% ___454% ~ 330/ tr):sStszEl;Zb . ! —==SLr AC-T

X 80 83% ! — |85% lszcy" | 806-..__2;._._._.._..._‘ o R 804 E E 85 Ai SZ%E '\..-..'_‘__‘L-_“

E I B T ' g ! ! I | TeH
£ 60 : : : : £ 604 : | | :
3 T 3 o
8 | | i | o : i i |
= 404 ] ] 1 ] W 404 1 1 1 ]
¢ | | i | ] i i i |

(%)

@ i I i i cu i 1 i I
- o g 5 A
Q | | i | a i i i |
| | i | i i i |
i i i i ] 1 i I

0 | i i f i | 1 0 | f t f t T 1

0 12 24 36 48 60 72 84 0 12 24 36 48 60 72 84

Months Months

Slamon D et al., NEJM 2011
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NéoTOP

FEC 100 DOCETAXEL
TOP2A D el S . ) . CEEEEER R LY
amplified
TRASTUZUMAB
qPeneee(PresseDrunnnnn Y 11)]
8mgl/kg 6mgkg  6mglkg 18 injections
PERTUZUMAB
840:mg 420 mg 420 mg
) i
Centralized XRT
review Of according
tumour status G cz G3 c4 Co c6 to standard
(H ER2+ and 21 days 21-28 days guidelines FU 5 years
TOP2A)
DCOCETAXEL/CARBOPLATINE
T TOP2A » B @ - - P COCOCO0oonnor
am:ﬁ;e d TRASTUZUMAB
@re =D e e (e m = o= = Dm =D = on- i)
8 mgik 6 mg/kg Gmg.'kg Gmg.i'kg 6 mg/kg 6 mglkg 18 injections
PERTUZUMAB
840 mg 420 mg 420 mg 420 mg 420 mg 420 mg
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Cancers RH+ : mécanismes moléculaires de resista

I’hormonothérapie ?

O Growth factor
© Estrogen

’ - sucr:\zta‘l(\-/ _ME
° pQORSK® m

ninery
7\ 7
> N

'ER Target gene transcription

CCR New Strategies

Johnston S R Clin Cancer Res 2010;16:1979-1987 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017




Cancers RH+ : anomalies recurrentes

15 ER+/Her2— ER—Herz2— Herz2+

n=20 n=11

Nb mutations / Mb

sSynonymous m Pnon—synonymous

Significantly mutated genes

Tesa [ I RN SR N ] ] (| AR B | i PIK3CA : Muté dans 15/62

eucsea  JIIIEE LN LT ] I luminaux (24%)
—> f=s~ | I | LTS

e | ' ! I : ESR1: Muté dans 8/62

AR I I I I luminaux (12%)

% Tsciz | | | I

DT 1L I I I
% xROC2 I I

nonsense, splice site. indel m missense

Mutations found in <1%
of early breast cancer (TCGA)

Arnedos et al, ESMO 2014 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Les antiPi3K : un traitement reellement « cible

< Growth factor
© Estrogen

CCR New Strategies
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BELLE-2 Study Desigh and Endpoints

Primary Endpoints
* PFS in the main population (PI3K activated and non-
activated, excluding status unknown*)

Postmenopausal women with HR+/HER2- locally advanced or

metastatic breast cancer that progressed on/after Al therapy PFS in the PI3K activated group*
N=1147 (PIK3CA mutation and/or PTEN loss in

archival tissue)
* PFS in the full population (local assessment)

Key Secondary Endpoint

Randomization (1:1)

* Overall survival
Stratification by PI3K pathway* and visceral disease status

Other Secondary Endpoints
* Overall response rate

e Clinical benefit rate

Buparlisib (100 mg/day) Placebo « Safety, pharmacokinetics, quality of life
+ fulvestrant (500 mg) + fulvestrant (500 mg) Exol Endpoi
n=576 n=571 Exploratory Endpoint

» PFS by ctDNA PIK3CA mutation status®

BELLE-2: ClinicalTrials.gov NCT01610284.

Al, aromatase inhibitor; BEAMing, beads, emulsification, amplification, and magnetics; ctDNA, circulating tumor DNA; HER2—, human epidermal growth factor receptor 2 negative;
HR+, hormone receptor-positive; PFS, progression-free survival; PI3K, phosphatidylinositol 3-kinase.

*PI3K pathway activation (activated, non-activated, unknown) was assessed in archival tumor tissue provided at screening, defined as PIK3CA mutation by Sanger sequencing (any
mutations in exons 1, 7, 9, or 20) and/or loss of PTEN expression by immunohistochemistry (1+ expression in <10% of cells); T ctDNA PIK3CA status was assessed by BEAMing technology.

| L .o .
Baselga et al. SABCS 201Igonnées non enregistrées pour Fulvestrant Dr.W.Jacot 15 [uin 2017 - Journée GFCO 2017



BELLE-2 Met the Primary Endpoint for Statistically

Improvement in the Full and Main Population

100 — Buparlisib + fulvestrant (n/N=349/576)
N Placebo + fulvestrant (n/N=435/571)
_- Full Population Buparlisib + Placebo +
c 80 T rop Fulvestrant Fulvestrant
§ (N=1047) n=576 n=571
0 60 —
(O]
o
B“T
>G5 40— Median PFS, months 6.9 5.0
=9 (95% Cl) (6.8-7.8) (4.0-5.2)
So
£8 20
ol HR (95% CI) 0.78 (0.67-0.89)
0 — T T T T T T T T T T T T T 1 g'\‘/;ifed <0.001
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (Months)

A similar PFS improvement was observed in the main population (HR 0.80 [95% Cl: 0.68—0.94]; one-sided P value 0.003)

Follow-up for OS analysis is ongoing, with a pre-specified target of 588 deaths in the full population

At the time of primary PFS analysis, OS data were immature (281 deaths in the full population), with a trend in favor of the buparlisib arm
Cl, confidence interval; HR, hazard ratio; OS, overall survival; PFS, progression-free survival.

Baselga et al. SABCS 2015
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PFS Increase in the PI3K Activated Group Was

Not Statistically Significant

10 12 14 16 18 20 22 24 26 28 30
Time (Months)

100 Buparlisib + fulvestrant (n/N=116/188) o
=S Placebo + fulvestrant (n/N=144/184) PI3K Activated Group Buparlisib + Placebo +
= (N=372) Fulvestrant Fulvestrant
= 80— n=188 n=184
>
53
2 g 907 Median PFS, 6.8 4.0
§ i months (95% CI) (4.9-7.1) (3.1-5.2)
g HR (95% CI) 0.76 (0.60-0.97)
1) .
5 20— One-sided 0.014
g P value*
0 | | | | | | | | | | | | | | |

*PFS in the PI3K activated group was tested at a one-sided a=0.01 level of significance.
Cl, confidence interval; HR, hazard ratio; PFS, progression-free survival; PI3K, phosphatidylinositol 3-kinase.

Baselga et al. SABCS 2013 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017

Données non enregistrées pour Fulvestrant



Probability of
Progression-free Survival, %

Buparlisib and Fulvestrant Produced a Clinical

PFS Improvement in Patients With ctDNA PIK.

CtDNA PIK3CA Mutant Buparlisib + Placebo +
n=200 Fulvestrant Fulvestrant
- n=87 n=113
Median PFS, months 7.0 3.2
(95% CI) (5.0-10.0) (2.0-5.1)

HR (95% CI)

One-sided nominal P value

0.56 (0.39-0.80)
<0.001
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Buparlisib + fulvestrant (n/N=48/87)
Placebo + fulvestrant (n/N=90/113)
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| | | | |
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Time (Months)

|
22

Probability of
Progression-free Survival, %

CctDNA PIK3CA Buparlisib + Placebo +
Non-mutant Fulvestrant Fulvestrant
n=387 n=199 n=188
Median PFS, months 6.8 6.8
(95% CI) (4.7-8.5) (4.7-8.6)
HR (95% CI) 1.05 (0.82-1.34)

One-sided nominal P value

0.642
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|
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|

N
o
|

N
o
|

Buparlisib + fulvestrant (n/N=124/199)
Placebo + fulvestrant (n/N=126/188)

OT—T— T T T 1
0 2 4 6 8

Cl, confidence interval; ctDNA, circulating tumor DNA; HR, hazard ratio; PFS, progression-free survival.

Baselga et al. SABCS 2015
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Mutations activatrices d” ESR1

Asp538Gly
Tyr537Ser

Glu380GIn His524Leu

® Missense mutation
® Nonsense mutation

Bachelot et al. SABCS 2013 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



Avant tout acquises

Tumeur initiale => 0-1%

— 6de 183 (3%) dans BOLERO Il

—  0de 46 (0%) pour Ellis et al., 2012 Métastases => 10 a 40%

— 3de 774 (0,4%) dans TCGA -

5 of 44 (11%) dans BOLERO Il, 2013

9 of 36 (25%) pour Toy et al, 2013

6 de 62 (12%) pour SAFIR01, 2014

156 of 541 (29%) on CT DNA for BOLERO I, 2016
63 of 161 (39%) on CT DNA for SoFEA, 2016

91 of 360 (21,3%) on CT DNA for PALOMA3, 2016

Arnedos et al, ESMO 2014; Toy et al. Nature Gen, Nov 2013; TCGA Nature 2012, 490: 61-70
Robinson et al. Nature Gen, Nov 2013; Hortobagyi et al., ASCO 2013; Elis et al, Nature 2012, 486, 353-59
Chandarlapaty et al. JAMA Oncol. 2016;2(10):1310-1315; Fribbens et al. J Clin Oncol. 2016 Sep 1;34(25):2961-8.
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ESR1 mutations & patient outcomes

1.007 Multivariate analysis:
HR=4.60 (2.04;10.35), p<0.0001)
0.807
©
=
e |
A 0.60 Median OS:
= 11 months
o 0.407
8
ESR1 WT (n=75, 83%)
0.207
ESR1 mutations (n=16, 17%)
O'Oo_ T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27

Months

ESR1 mutations are associated with poor outcome
Arnedos et al, ESMO 2014 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



ESR1 et individualisation de la prise en charge?

Réponses aux hormonothérapies « traditionnelles » en fonction des mutations d’ESR1
=> Analyse de I'étude SoFEA (digital PCR)

SOFEA

Progression sous anastrozole ou letrozole

Données non enregistrées pour Fulvestrant Dr.W.Jacot 15 iuin 2017 - Journée GFCO 2017



ESR1 et individualisation de la prise en ¢

* Réponses aux hormonothérapies « traditionnelles » en fonction des mutations d’ESR1
=> Analyse de I'étude SoFEA (digital PCR)

100

—— Exemestans
Median PFS, 2.6 months
(a5%; CI, 2.4 to 6.2)

Median PFS, 8.0 months

m —— Exemestane
‘\ {9534 CI, 3.0 to 11.5}

)
-
8
|
.

75 4 Ful\re_rstrant—containing regimen 75 1 Fulwvestrant-containing regimen
Median PFS, 5.7 months l‘_ Median PFS, 5.4 months
{952:Cl, 3.0 to 8.5) “n (95%CI, 3.7 to 8.1}
En | \ﬁ
—_—
25 - 25 ‘-\—L_ .

-

Progression-Free Survival (%)

Progression-Free Survival (%

HR, 1.07 {95%: CI, 0.68 to 1.67); P= 77
T T T T

T T
0 6 12 18 24 0 <] 12 18 24

HR, 0.52 {95% Cl, 0.30 to 0.92); P= .
T T

Time From Random Assignment (months) Time From Random Assignment (months)
MNo. at risk levents) No. at risk levents)
Exemestane 18 Mz2) B 4} 2 2) u] [{+]] u] Exemestane 39 (18} 21 2] 12 (5) B o) 3
Fulvestrant-containing 45 23) 22 {10) 12 5} [ {5} 1 Fulwvestrant-containing 59 (31} 27 (7 19 a) 8 2} 5

Patients with ESR1 mutation (n=63) ESR1-wild-type patients (n=108)
Fribbens et al. J Clin Oncol. 2016 Sep 1;34(25):2961-8 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017
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Amplification de CCND1 :

Importance de lI'activation du cycle cellulaire

Cyclin
D1/D2/D3

vacn A

Data from Dickson MA, Schwartz GK. Curr Oncol. 2009;16(2):36-43; Shapiro Gl. JCO. 2006;24(11):1770-1783.
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Amplification de CCND1 :

Importance de lI'activation du cycle cellulaire

PI3K/Akt  ER/PR/AR
NF-kB TATs j MAPKs

\:
@ Active tumour

.
l Ciblage des CDK 4/6 et
inhibition de ER

)
/

S phase Gene
transcription

' e

' Inactive

Lange CA, Yee D. Endocr Rel Cancer. 2011;18:C19-C24; Caldon CE, et al. J Cell Biochem. 2006;97:261-274.
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Etude PALOMA-1

Cohort 1 B IreTalls Cohort 2 e
125 mg/d" A Palbocicli
2 . N 125 mg/d" +
N Letrozole ER+/HER2- N Letrozole
> advanced breast P 2.5 mg/d
0 2.5 mg/d 0
ER+/HER2- M cancer with M
advanced ; CCND1 ;
breast cancer A amplification A
! and/or loss of !
9
0 pl6 0
N N
n =66 n =99

* Randomised phase Il open-label trial involving 50 centres in 12 countries

* Key eligibility criteria: inoperable ER+/HER2—- locally recurrent disease, postmenopausal status, no prior therapy for advanced
breast cancer, no letrozole within 12 months, ECOG performance status <1

o Endpoints: Primary: PFS; Secondary: ORR, OS, clinical benefit response, duration of response (DOR),safety and tolerability,
serum biomarker analyses

Finn RS, et al. Lancet Oncol. 2015;16(1):25-35. DrWJaCOt 15 IL"n 2017 _ Journée GFCO 2017



PALOMA-1 : Investigator-Assessed PFS

(ITT Population)
X
——
©
2
e
Palbociclib + Letrozole =1
Letrozole Alone (7,
(n=284) (n=281) ()
(V]
Number of PFS ts (% 41 >9 I
umber o events (%) (48.8%) (72.8%) :
c
Hazard ratio (95% Cl) 0.488 (0.319-0.748) -g
(2]
mPFS [months] 20.2 10.2 e
(95% Cl) (13.8-27.5) (5.7-12.6) (o]
2
a.

Palbociclib plus letrozole 84
Letrozole 81

Finn RS, et al. Lancet Oncol. 2015;16(1):25-35

— Palbociclib plus letrozole
— Letrozole

HR 0.488 (95% Cl 0.319-0.748; one-sided P = .OOOI4_)I—|

Number at risk

4 8 12 16 20 24 28 32 36 40
Time, months

67 60 47 36 28 21 13 8 5 1

48 36 28 19 14 6 3 3 1
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PALOMA-1 : SSP selon CCND1 et p16

= Palbociclib plus letrozole
— |Letrozole

Cohort 1

100 A
90 1
80 1
70
60
50 1
40 1
30 1
20 1

10 7
HA

Progression-Free Survival, %

0.299 (95% C1 0.156—0.572; one-sided P = .00:)]1_|

0 4 8

12 16 20 24 28 32 36 40

Time, months
Number at risk

Palbociclib + letrozole34 26 23 18 15 13 11 8 8

Letrozole32 15 10 8 5 4 4 3 3

100
90

10
0

Dr.W.Jacot

Cohort 2

80 1
70 1
60 1
50 1
40 1
30 1
20 1

] CCND1
" amplification et/ou
perte de p16

0.508 (95% C1 0.303—-0.853; one-sided P = .0046)

0o 4 8

12 16 20 24 28 32 36 4

Time, months

50 41 37 29 21 15 10 5
49 33 26 20 14 10 2

Finn RS, et al. Lancet Oncol. 2015;16(1):25-35.
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PALOMA-2 : 1¢'¢ ligne hormonosensib

Postmenopausal
HR+, HER2- MBC

No prior treatment for
advanced disease

Al-resistant patients excluded

Clinicaltrials.gov. PALOMA-2: NCT01740427.

N =666

RANDOMISATION

Palbociclib (125 mg
QD, 3/1 schedule) +

letrozole
(2.5 mg QD)

2:1

Secondary/exploratory endpoints:
Response, OS, safety, biomarkers,
patient-reported outcomes

Stratification factors: Disease site,
disease-free interval, prior hormonal
therapy
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PALOMA-2 : survie sans progressit

PAL + LET PCB + LET
(n = 444) (n=222)
Nombre d’événements, n (%) 194 (44) 137 (62)
(%000
_ - 24,8 14,5
SSP médiane (ICy;) (22,1-NR) (12,9-17,1)
80
- HR (ICy5) ; 1-sided p value 0,58 (0,46-0,72) ; p < 0,000001
60
40
20 7
0 | | | | | | | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33
Nombre de patients arisque Mois
: PAL + LET 444 395 360 328 295 238 154 69 29 10 2
PCB+LET 222 171 1#A& 131 116 81 54 22 12 4 2

Finn RS et al. NEJM 2016 98 ITT : intent-to-treat ; LET : letrozole ; NR : not reached ; PAL : palbociclib ; PCB : placebo.
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PALOMA-2

HR=hazard ratio; LET=letrozole; PAL=palbociclib; PCB=placebo;

PF:

HR (95% Cl)

All patients

666

ER+
ER-

504
62

Rb+
Rb—

512
51

Y SR

Cyclin D1+
Cyclin D1-

549
15

|

pl6+
pl6—

466
84

Ki-67 <20%
Ki-67 >20%

318
235

S S e

HR (95% CI)

A 4

<«

Favors Favors
PAL+LET PCB+LET

0.58 (0.46-0.72)

0.57 (0.44-0.74)
0.41(0.22-0.75)

0.53(0.42-0.68)
0.68(0.31-1.48)

0.56 (0.44-0.71)
1.0 (0.29-3.46)

0.52(0.40-0.67)
0.73(0.39-1.36)

0.53(0.38-0.74)
0.57(0.41-0.79)

Percentile n ' HR (95% CI)
i
1
All patients 666 - 0.58 (0.46-0.72)
|
1
<25th 142 o 0.50(0.32-0.78)
ER status >25t to <75th 282 —.I— 0.53(0.37-0.74)
>75th 142 ' 0.65 (0.41-1.05)
—o—|
|
1
<25th 154  —H— 0.57 (0.36-0.88)
Rb status >25t to <75th 249 _._:_ 0.46 (0.32-0.67)
>75th 160 ! 0.63(0.42-0.95
Iy ( )
|
1
<25t 141 00— 0.41 (0.26-0.65)
Cyclin D1 status >25t to <75th 247 _:_.,_ 0.69 (0.48-1.00)
>75th 176 ! 0.52(0.34-0.78)
II
|
1
<25th 140 : c 0.74 (0.46-1.20)
p16 status >25t to <75t 258 —— 0.62 (0.44-0.89)
>75th 152 0.33(0.21-0.52)

<

HR (95% Cl)

v

Favors PAL+LETFavors
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PALOMA-3 : schéma de l'etude

Phase 3, double-blind study involving 144 centers in 17 countries (NCT01942135)

n=347
—

2:1 Randomization
n=521¢

\ 4

Stratification:

= Visceral metastases Placebo
(3 wks on/1 wk off)
+

= Sensitivity to prior S
hormonal therapy n=174

Fulvestrant
* Pre-/peri- vs post- (500 mg IM q4w)
menopausal

Turner NC, et al. N Engl J Med 2015;,373:209-219; Turner NC, et al. ASCO 2015 (Abstract LBA502.
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PALOMA-3 : ITT

—— Fulvestrant plus palbociclib (n=347)
Median progression-free survival 9-5 months
(95% C19-2-11.0)

—— Fulvestrant plus placebo (n=174)
Median progression-free survival 4-6 months
(95% C13-5-5:6)

o
X
=
=
2

>
1
2
wv
(V]
o
=
{ et

Ke}
wv
wv
()
e
g

a.

HR 0-46
(95% Cl 0-36-0-59;
p<0-0001)

Number at risk
Fulvestrantplus 347 333 281 273 247 244 202 197 91
palbociclib

Fulvestrantplus 174 165 112 105 83 80 59 58 22
placebo

Cristofanilli M, et al. Lancet Oncol. 2016;17(4).:425-39.
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PALOMA-3 : Statut PI3K

— PIK3CA negative (n=266)
— PIK3CA positive (n=129)

oy
X
o
©
2
>
Eo
=
wv
[}
g
b
c
K<)
w
wv
g
g
a.

HR1.26
(95% C10-94-1.68;
p=0.94)

Number at risk

Negative 266 253 201 193 168 167 143 140
Positive 129 126 95 91 76 75 56 56

Cristofanilli M, et al. Lancet Oncol. 2016;17(4):425-39.
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PALOMA-3 : Statut PI3K

PIK3CAWT PIK3CA mute

— Fulvestrant plus palbociclib (n=180) . — Fulvestrant plus palbociclib (n=85)
— Fulvestrant plus placebo (n=86) — Fulvestrant plus placebo (n=44)

Progression-free survival (%)
Progression-free survival (%)

HR 0-45 HR0-48
(95% C10-31-0-64; (95% C1 0:30-078;
p<0-0001) p=0-002)

6 7 8

Number at risk Number at risk Time (months)

Fulvestrantplus 180 173 146 141 129 129 112 110 56 Fulvestrant plus 44 44 23
palbociclib palbociclib

Fulvestrantplus 86 80 55 52 39 38 31 30 15 Fulvestrant plus 12 12 4
placebo placebo

Cristofanilli M, et al. Lancet Oncol. 2016;17(4):425-39.
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PALOMA-3 : mutation ESR1

Mutation ESR1 ESR1 non muté

e Fulvestrant+Palbociclib Fulvestrant+Palbociclib
Median PFS, 9.4 months Median PFS, 9.5 months
(95% Cl, 5.3 t0 11.1) (95% Cl, 9.2 to not estimable)

Fulvestrant+Placebo Fulvestrant+Placebo

Median PFS, 3.6 Median PFS, 5.4 months
months (95% Cl, 2.0 to 5.5) (95% Cl, 3.5 to 7.4)

)
—_
8
1

Progression-Free Survival (%
Progression-Free Survival (%)

HR, 0.43 (95% Cl, 0.25 to 0.74); P = .002

T Ll T T T Ll T T

0 3 6 9 12 0 3 6 9 12

HR, 0.49 95%Cl (0.35, 0.70); P <.001

Time From Random Assignment (months) Time From Random Assignment (months)

No. at risk (events) No. at risk (events)
Fulvestrant+Placebo 28 (10) 18 n 6 1 3 2) 1 Fulvestrant+Placebo 92 (30) 57 (18) 35 6) 16 (3) 0
Fulvestrant+Palbociclib 63 (18) a5 (7) 36 (6) 22 () 0 Fulvestrant+Palbociclib 177 (30) 142 (20) 108 (13) 50 7 6

Fribbens C, et al. J Clin Oncol. 2016;34(25):2961-8.
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Outils d’analyse de ’'HRD

Mutations BRCA1/2

ORIGINAL ARTICLE

Olaparib for Metastatic Breast Cancer
in Patients with a Germline BRCA Mutation

Mark Robson, M.D., Seock-Ah Im, M.D., Ph.D., Elzbieta Senkus, M.D., Ph.D.,
Binghe Xu, M.D., Ph.D., Susan M. Domchek, M.D., Norikazu Masuda, M.D., Ph.D.,
Suzette Delaloge, M.D., Wei Li, M.D., Nadine Tung, M.D.,

Anne Armstrong, M.D., Ph.D., Wenting Wu, Ph.D., Carsten Goessl, M.D.,
Sarah Runswick, Ph.D., and Pierfranco Conte, M.D.
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Outils d’analyse de ’HRD dans le

The Institute of in partnership with IN(:;,S '...:'-.;‘. CANCER
lC Cancer Research ]()ﬁfﬁqﬁs K s SESEARCH sasAsRancon

TNT: A randomized phase lll trial of carboplatin
compared with docetaxel for patients with
metastatic or recurrent locally advanced triple
negative or BRCA1/2 breast cancer

Andrew Tutt, Paul Ellis, Lucy Kilburn, Cheryl Gillett, Sarah Pinder, Jacinta Abraham, Sophie
Barrett, Peter Barrett-Lee, Stephen Chan, Maggie Cheang, Mitch Dowsett, Lisa Fox, Patrycja
Gazinska, Anita Grigoriadis, Alexander Gutin, Catherine Harper-Wynne, Matthew Hatton, Sarah
Kernaghan, Jerry Lanchbury, James Morden, Julie Owen, Jyoti Parikh., Peter Parker, Nazneen
Rahman, Rebecca Roylance, Adam Shaw, lan Smith, Rose Thompson, Kirsten Timms, Holly
Tovey, Andrew Wardley, Gregory Wilson, Mark Harries, Judith Bliss

on behalf of the TNT trial management group and investigators CRUK/07/012

Making the discoveries that defeat cancer
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Trial design

ER-, PgR-/unknown & HER2- or known BRCA1/2
Metastatic or recurrent locally advanced

Exclusions include:

= Adjuvant taxane in =12 months
= Previous platinum treatment

= Non-anthracyclines for MBC

A Priori subgroup analyses:

- BRCA1/2 mutation

- Basal-like subgroups (PAM50 and IHC)
= Biomarkers of HRD

3

On progression, On progression,
crossover if appropriate crossover if appropriate

N6
Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017




Biological samples

376 patients recruited
I I I 1
Blood Negative Primary Positive Recurrent
LN tumour LN tumour
288 patients 112 patients 309 patients 143 patients 102 patients
52 ¥ \ { i 4
o
' ICR Genetics ‘*"*“qt'-'m_
(gBRCA¥) SenL TNT tissue bank (Guy’s Hospital / KCL)
¥ :
gBRCA* J
(43 inc. 6 not -
retested) Myriad
BRCA1=31, BRCAZ=12

* Results between labs compared
— no discrepancies identified

(gBRCA*, HRD test

(n=195))

DA e—

RNA G

ﬁ@-

v

Centrally confirmed

TNBC (n=254/286)
Central CK5/6, EGFR

Breakthrough ICR/RMH labs
(PAMSO0 expression profiles) (n=210)
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Objective response

Randomised
treatment - all

4

% with OR at cycle 3 or 6 (95% CI)

patients (N=376) 40 o 2 )
Carboplatin Absolute difference (C-0)
-4.2% (95% CI1 -13.7 to 5.3)
Exact p = 0.44
Docetaxel
Crossover
treatment - all % with OR at cycle 3 or 6 (95% CI)
patients (N=182) 20 40 60 80 100
o m e . 1 1 1 1 ]
£ % § E‘; § E 21’902* Absolute difference (1-C)
S350 3a s |(22.8%) -2.8% (95% Cl -15.2 to 9.6)
§ 3 g ::’l? _g g 23/90* Exact p = 0.73
8 © o C>> 8 .c_au- (25.6%) *Denominator excludes those with no first progression and

those not starting crossover treatment

Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



17

Objective response — BRCA 1/2 status

Germline BRCA Percentage with OR at cycle 3 or 6 (95% CI)

1/2 0 10 20 30 40 50 60 70 80
Mutation (n=43) : : : :
Carboplatin

Absolute difference (C-0)
34.7% (95% CI1 6.3 to 63.1)

Docetaxel
Exact p = 0.03

No Germline

BRCA 1/2
Mutation (n=273) Percentage with OR at cycle 3 or 6 (95% CI)

0 20 40 60 80 100

Absolute difference (C-17)
-8.5% (95% CI -19.6 to 2.6)
Exact p = 0.16

Carboplatin

Docetaxel

Interaction: randomised treatment & BRCA 1/2 status: p = 0.01
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MYRIAD Composite HRD biomarker
analysis

| 376 patientls recruited |

] 3 )
Blood Negative Primary Positive Recurrent
LN tumour LN tumour
288 patients 112 patients 309 patients 143 patients 102 patients
HRD score

*excluded from analyses

Li.vv.Jauvul LI JUIIl £VUL/l - JUUIIICTC Orevw\uyu 4vliis



HRD score by BRCA 1/2 mutation

100 -
O
&
& *
80 - = |
& F 3
£ = *
70 - & o i =
2 ; 2
80 i L
F3 - [ 3 & =
i = ® High HRD
50 - & 3
_ _ 3 & score = 42
Myriad cut-point = E
40 - & = 4 H
= Germline BRCA1 . =
5= | ” i Low HRD
m Germline BRCAZ score < 42
20 a Mo Mutation
& .
10~ Somatic ; &
- &

0 4 s Tumour mutation (germiline unknown)
Carboplatin Docetaxel
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Objective response — HRD score

Percentage with OR at cycle 3 or 6 (95% CI
High HRD score 5 4 S "
(n=81) 0 2.0 4.0 60 8.0 (l)o

Carboplatin Absolute difference (C-1))

-4.4% (95% CIl -26.0 to 17.2)

Exact p = 0.82
Docetaxel B

Low HRD score Percentage with OR at cycle 3 or 6 (95% CI)
(n=114) 0 20 40 60 80 100

1 1 1 1 ]

Carboplatin Absolute difference (C-0))

-5.4% (95% CI -22.7 to 11.9)

Exact p = 0.55
Docetaxel

Interaction: randomised treatment & dichotomised HRD score: p = 0.91
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Objective response — Basal-like (Prosigna PAMS50)™

All patients entered by site as TNBC*
Basal-like Percentage with OR at cycle 3 or 6 (95% CI)
(n=174) 0 20 40 60 80 100

Carboplatin Absolute difference (C-0))

-2.6% (95% CI -16.6 to 11.5)

Docetaxel Exact p = 0.75

Non Basal-like Percentage with OR at cycle 3 or 6 (95% CI)
(n=36) 0 20 40 60 80 100

Absolute difference (C-1)
-55.5% (95% CI -82.4 to -28.6)
Exact p < 0.01

Carboplatin

Docetaxel
*353 patients, of which Prosigna
results available for 210

Interaction: randomised treatment & basal-like status (Prosigna PAMS50): p = 0.01
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Impact de I’hyperméthylation du promoteur de BRCA1

* Le statut de méthylation BRCA1 (analysé sur la tumeur primitive...) ne prédit pas le bénéfice du carboplatine

—— Objective response —-BRCA 1 methylation ——
% with OR at cycles 3 or 6 (95% CI)

Absolute difference (C-D) i Absolute difference (C-D)
-20,7% (95% Cl — 51,6 &4 10,2) ; Exact p=0, 284 0% (95% CI — 18,1 a 10,1) ; Exact p=0,64

ﬁiié

Carboplatin Docetaxel Carboplatin Docetaxel

BRCA1 methylated : BRCA1 non-methylated
(n=33) ’ (n=33)

—BRCA 1 methylation has a different relationship with—

treatment effect mutation Yo with OR at cycles 3 or 6 (95% CI)

Absolute difference (C-D) i Absolute difference (C-D)
-29,0% (95% Cl — 59,2 &4 1,2) ; Exact p=0, 1334 7% (956°§: 8' 6,3 a63,1) ; Exact p=0,03

0,

44,4
°
33,3
15,4 z
%
Carboplatin Docetaxel Carboplatin Docetaxel

BRCA1 methylated & gBRCA WT gBRCA mutated
or unknown (n=31) ’ (n=43)

Interaction: randomized treatment & BRCA methylation status: p=0,35

Tutt et al., SABCS 2016, S6-01
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Impact de I’hyperméthylation du promoteur de BRCA1

Stades localisés

No BRCA1 promoter hypermethylation

BRCA1 promoter hypermethylation

Relapse Free Survival Relapse Free Survival
1.001 1,00 =gy
0.75 0.75
z z
4 0504 g 050
I e
2 o
S oo 0.25
0.007 T T T T T T T T T 0001 T i I T T T
0 1 2 4 6 7 8
0 1 2 3 Y;ars 5 8 7 8 i Yers
Number at risk umber at nel
Mo 38 32 20 26 20 20 18 16 10 Mo 10 10 8 g 7 5 4 2 1
Yes 83 79 72 67 55 42 28 24 18 Yes 27 25 25 % M 18 397
NoCT cT No CT CcT
p=0.6210 p=0.0057
BRCA1 Negative/Equivocal IHC BRCA1 Positive IHC
Relapse Free Survival Relapse Free Survival
1.00 1.00+
L
0.75 0.75
£
5 £
5 080 B 0.501
- 2
0.25 O .25
0.00 i
- - T - - - - - T 0.001 _ , _ § . . _ ,
0 1 2 3 4 5 6 T 8 0 1 2 3 4 5 [ 7 8
Years Years
Number at risk Number at risk
Ne 12 10 10 8 8 4 3 2 ! No 36 32 27 26 21 21 19 16 10
Yes 41 40 39 37 33 32 23 17 13 Yes 69 64 58 55 46 29 18 18 12
No CT CcT No CT cT

Jacot W et al., SABCS 2016
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Modifications épigénétique

Quel biomarqueur, quelle g

San Antonio Breast Cancer Symposium December 6-10, 2016
é ]
. . =2 . . 7
Hypothetical model explaining differences in treatment
H H Frequent loss of Tumour has lost
interactions Metnylation i
or selection of HR repair defect
e = Non-Meth clone Ty . A~ -
oy N 74 N
( ® ¢ @ T | [ S | @ 2z
» ) PN y |/ A8
(@ | (@ ] e | K 2@ae ) © S
A \ - \ \ A JEE]
(@ 2@ o Y@
(O 'af® 2N & =~ ium |~ 9897 °
& DNA ? Platinum AT
Primary Damaging Residual Macromet Advanced
Tumour Adjuvant Micromet at relapse Disease
. L~ o
~ e\ Chemo : ; Chemo | @
( | 2 i | ~Y o
A (G ]
| 3
\ | - \ 7]
( | t . I ®
‘ BRCA1 Meth gBRCA tumour usually  gBRCAmut tumour
retains its Retains its mutation
BRCA1 Non-Meth BRCA mutation and HR defect
gBRCA1 Mutated
This presentation is the intellectual property of the author/presenter. Contact them at tnt-icrctsu@icr.ac.uk for permission to reprint and/or distribute

Tuttetal., SABCS 2016, S6-01 Dr.W.Jacot 15 juin 2017 - Journée GFCO 2017



g:ench breast cancer

intergroup UNICANCER

FONDATION ARC

CANCER rous 1A RECHERCHE | U C B G
SUR LE CANC R |

=
R&D

SAFIR 02 BREAST

Evaluation of the efficacy of high throughput genome analysis as ‘
therapeutic decision tool for patients with metastatic breast cancer

Coordonnateurs: Pr Fabrice ANDRE - Gustave Roussy - Villejuif
Dr Thomas BACHELOT - CLB- Lyon

tatisticien : Thomas Filleron— IUCT - Toulouse
ramme de recherche mené avec le soutien d’AstraZeneca




French breast cancer
intergroup UNICANCER

'UucBG/

| DESIGN DE LETUDE

FONDATION ARC - :
POUR LA 240 patients
» ﬁsuccﬂfr%g?l; 460 patients p

Biopsie de métastases : ,
= Next Generation Sequencing Bras A: thérapie ciblée J
- CGH Array - =

Bras A2: Durvalumab (anti-PD-L1)

Anomalie
ciblable
identifice

Bras B : chimiothérapie
standard
(poursuivre la chimiothérapie en
maintenance ou pause si arrétde la
chimiothérapie pour toxicités)

Chimiothérapie: 6 a 8 cycles
ou arrét aprés 4 cycles pour

toxicités
R Pas d

Progression ou identifice
toxicités Non randomisés

Pas de cross over

programme de recherche mené avec le soutien d’AstraZeneca
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Les fondamentaux

Les options a affiner

Et pour demain ?

RE

HER2

uPA/PAI-1

Parameétres bio-pathologiques

Signatures multigéniques RE+/HER2-

PIK3CA, ESR1, BRCA1/2, TOP2A, épigénome.....

Et toujours : quel échantillon tester ?
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« Le traitement nouveau, dont on ne sait pas encore s’il st utile, est
loué plus que le traitement habituel dont on est certain gu il est utile.
Les choses étranges le sont plus que les choses éevidentes »

Hippocrate

'e's ) . . 9 . .
N’achetez jamais une chose dont vous n’avez pas envie uniquement
parce qu’elle cotite cher”

Oscar Wilde
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