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Thérapies ciblées en 2015

Target | Biology [% | Drugs (1) | _RR (%) | PFS(m) | OS(m) | _

EGFR Mutation  10% Gefitnib Erlotinib 55-70% 0-13 20-31
Afatinib
ALK~ Translocat 4%  Crizotinib 50-65% 7-11 20-25 .
1on
BRaf Mutation 2%  Vemurafenib, 32%53% 5-7.3
dabrafenib 68% pith.)
ROS1  Translocat 1%  Crizotinib 80 9-19 NR
on
HER2 Mutation 1%  Trastuzumab, 40-50% (+ 5 24
HER2TKI trast +
chm)
KRas Mutation ~ 25%  Trametinib, 16% (+DCT) 5.1
selumetinib
PI3K  Mutaton 2%  BKM120 0 NR .
MET Amplif. 2-5% Crizotinib 39% 5
mutation
RET Translocat 2%  Cabozantinib 20% 5

ion



Thérapies ciblées en 2015

EGFR Mutation 10% ( AZD9291,Rociletinib
/ LADIE IFCT
ALK Translocation 4% Crizotinib Alectinib, ceritinib |,
lorlatinib
BRaf Mutation 2% Vemurafenib, Dabrafenid +
dabrafenib trametinib
ROS1 Translocation 1% Crizotinib Ceritinib , Lorlatinib
HER2 Mutation 1% Trastuzumab Afatinib , Lapatinib,
Neratinib
KRas Mutation 25% Trametinib , Abemiciclib
selumetinib
PI3K Mutation 2% BKM120 Dual inhibitors
MET Amplif. 2-5% Crizotinib INC280
mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



Mutation EGFR : rOole des hormones
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Thérapies ciblées en 2015

EGFR Mutation 10% ( AZD9291,Rociletinib
/ LADIE IFCT

ALK Translocation 4% Crizotinib -

BRaf Mutation 2% Vemurafenib, Dabrafenid +
dabrafenib trametinib

ROS1 Translocation 1% Crizotinib Ceritinib , Lorlatinib

HER2 Mutation 1% Trastuzumab Afatinib , Lapatinib,

Neratinib

KRas Mutation 25% Trametinib , Abemiciclib
selumetinib

PI3K Mutation 2% BKM120 Dual inhibitors

MET Amplif. 2-5% Crizotinib INC280

mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



Thérapies ciblées en 2015

EGFR Mutation 10% ( AZD9291,Rociletinib
/ LADIE IFCT
BRaf Mutation 2% GSK113928 AcSé
Dabra + trame vemurafenib
ROS1 Translocation 1% Crizotinib Ceritinib , Lorlatinib
HER2 Mutation 1% Trastuzumab Afatinib , Lapatinib,
Neratinib
KRas Mutation 25% Trametinib , Abemiciclib
selumetinib
PI3K Mutation 2% BKM120 Dual inhibitors
MET Amplif. 2-5% Crizotinib INC280
mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



A Vemurafenib. Essai VE -BASKET. n = 20 CBNPC.
A Taux de réponse 42% (TCM 84%)

A PFS: 7.3 mois

A Médiane de survie : non atteinte

A NSCLC Cohort
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Traitement

A Vemurafenib. Sérié européenne EURAF. N = 35

A Taux de réponse si traité par vemurafenib 53% (TCM
85%)

A PFS: 5 mois
A Médiane de survie : 25.3 mois (pour les V600E)
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A Dabrafenib. Essai BRF113928 (cohorte A)
A n=76,
A TR = 32%, TCM 56%, PFS 5.5 mois
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Traitement

A Dabrafenib + trametinib. Essai BRF113928 (cohorte B)
A n =33,
A TR =63%, TCM 88%
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Thérapies ciblées en 2015

EGFR Mutation 10% _ AZD9291 Rociletinib

BRaf Mutation 2% GSK113928 AcSé
Dabra + trame vemurafenib
ROS1 Translocation 1% Crizotinib

HER2 Mutation 1% Trastuzumab Afatinib , Lapatinib,
Neratinib

KRas Mutation 25% Trametinib , Abemiciclib

selumetinib
PI3K Mutation 2% BKM120 Dual inhibitors
MET Amplif. 2-5% Crizotinib INC280
mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



New targets : ROS1

A European series 2013 -2014. A Expansion of a phase 1 trial
A N = 31 patients ROS1+ (FISH) A N =50 ROS1+ (FISH)

A Treated with crizotinib A Treated with crizotinib

A TR =80%, PFS=9.1 m A TR=72%,PFS=19.2m
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Thérapies ciblées en 2015

EGFR Mutation 10% _ AZD9291 Rociletinib

BRaf Mutation 2% GSK113928 AcSé
Dabra + trame vemurafenib

ROS1 Translocation 1% Crizotinib _

HER2 Mutation 1% Trastuzumab IFCT R2D2

(2016)
KRas Mutation 25% Trametinib , Abemiciclib
selumetinib
PI3K Mutation 2% BKM120 Dual inhibitors
MET Amplif. 2-5% Crizotinib INC280
mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



Les facteurs de croissance : HER2

A Une anomalie génétique (insertion exon 20 HER2)

A775_G776insYVMA (83%, 20/24) |

GT76>VC (8%, 2/24) |
V777_G778insCG (4%, 1/24) |

270 P780_Y781insGSP (4%, 1/24]| a31
HER2 -E--A--Y--V--M--A-|-G--V--G--S8--P-|-Y--V--S--R--L--L--G--I--C--L--T-=//=-A--K-

Arcila ME, CCR 2012
A Oncogéne moteur sur modéle murin

MRI Histology
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Les facteurs de croissance : HER2

Treatment DC PFS median OS median

[CI195%)] [CI195%)]

First-line: without HER2 93 | 43.5% | 70.7% 6 [5:7.1] 24[19.1:36.4]

targeting treatment

Second-line: without HER2 | 52 | 10% | 36% 4.3[3.1;5] 19.4 [9.6;24.7]

targeting treatment

EGFR-TKI * 26 | 7.6% | 26.8% | 2.99[1.87;4.47] | 20.14[7.14;32.95]
Trastuzumab combination, | 58 | 50.9% | 75.5% 4.8[3.4;6.5] 13.3[8.1;15]
T-DM1 *

Neratinib, Lapatinib and 29 | 7.4% | 55.5% 3.4[2.4;4] 6.5[4.7;30.6]
Afatinib *

Y PN

Mazieres J, Annals of Oncology 2015



Thérapies ciblées en 2015

EGFR Mutation 10% ( AZD9291,Rociletinib
/ LADIE IFCT

BRaf Mutation 2% GSK113928 AcSé
Dabra + trame vemurafenib

ROS1 Translocation 1% Crizotinib _

HER2 Mutation 1% Trastuzumab IFCT R2D2

(2016)

KRas Mutation 2504 Select 1 JPBK
(selumatenib) (abemiciclib)

PI3K Mutation 2% BKM120 Dual inhibitors

MET Amplif. 2-5% Crizotinib INC280

mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



Les essails ciblant KRas

A SELECTI (Astra-Zeneca)

Docetaxel + Selumetinib

Cancer bronchique
KRas muté (centralisé)

Evolutif aprés une ligne de /{
chimio \
Docetaxel + Placebo

A JUNIPER (JBPK, Lilly)

LY2835219, Abemaciclib

Cancer bronchique
KRas muté (centralisé)
Evolutif apres deux lignes
de chimio
Erlotinib



Thérapies ciblées en 2015

EGFR Mutation 10% ( AZD9291,Rociletinib
/ LADIE IFCT

BRaf Mutation 2% GSK113928 AcSé
Dabra + trame vemurafenib

ROS1 Translocation 1% Crizotinib -

HER2 Mutation 1% Trastuzumab IFCT R2D2

(2016)

KRas Mutation 2504 Select 1 JPBK
(selumatenib) (abemiciclib)

PI3K Mutation 2% BKM120 Dual inhibitors

MET Amplif . 2-5% AcSé crizotinib INC280

mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



Nouvelles cibles : cMET

A Amplification de cMET (> 6 copies, ratio
MET/Centromére > 2,2).

A Réponse sous crizotinib (hors essai clinique)

Audrey Rabeau, JM. Vantelon



Nouvelles cibles : cMET

MET amplification

Total number of cells examined: 60

Total ¢c-MET =ignals: 712

Total CEPT =signals: 237

Ratio (c-MET/CEPT): 3.0

Average c-MET signals per nucleus: 11.87

» Inclusion trial
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Overview of targeted therapy in 2015

EGFR Mutation 10% Gefitnib Erlotinib AZD9291,Rociletinib
Afatinib
ALK Translocation 4% Crizotinib Alectinib , ceritinib |,
lorlatinib
BRaf Mutation 2% Vemurafenib, Dabrafenid +
dabrafenib trametinib
ROS1 Translocation 1% Crizotinib Ceritinib , Lorlatinib
HER2 Mutation 1% Trastuzumab Afatinib , Lapatinib,
Neratinib
KRas Mutation 25% Trametinib , Abemiciclib
selumetinib
PI3K Mutation 2% BKM120 Dual inhibitors
MET Amplif. 2-5% Crizotinib INC280
mutation
RET Translocation 2% Cabozantinib Sorafenib,

vandetanib, ponatinib



SAPHIRIFCT LUNG

Vi
/ B
Bioguided Rx

(AZ pipeline; AZD2014,

AZD4547 AZD5363, AZD83I31,
selumetinib, vandetanib)
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Intégration de plusieurs cibles

A SAFIRIFCT 02 lung 8High Speed Genomics as a tool in therapeutic
decision -making in patients with metastatic NSCLC.

. : AZD2014
PIK3CA ampiification] 3q26.3 33% 6% (TORC1/2)
~ : AZDA4547
FGFR1 amplification{ 8p12 22% 1% (FGFR)
‘ AZD8186
PTEN mutation 10q233 10% 2% (PI3Kbeta)
MET amplification 7931.1 3-21% 3-21% Volitinib
AZD8186
PTEN loss 10923.3 8-20% 8-20% (PI3Kbeta)
AZD6244
: ' (MEKi)??
KRAS mutation{ 12p12.1 6% 21% Op Somb
AZD2014
: ; AZD2014
LKB1 mutation 19p13.3 5% 23% (TORC1/2)
; 17q11.2-q12; it : AZD 8931
HER 2 amplification 17q21 3-5% 5-9% (pan-HER)
AZD2014
PIK3CA mutation 3q263 3% 3% (TORC1/2)
AZD6474
RET translocation 10g11.2 2% 1% (VEGFR, EGFR,
RET)
i y AZD6244
BRAF mutation 7p34 2% 1-3% (MEKi)
AKT1 mutation 14q32.32 1% Very rare AZ(I:;:!)GZ&
MET mutation 79311 1% 2% Volitinib
> 17q11.2-q12; , AZD 8931
HER2 mutation 17421 1% 2% (pan-HER)




INCLUSIONS
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DECISIONS THERAPEUTIQUES

306 inclusions

. échec biopsie;

192 analyses des
profils revus en MTB

[AZDS363; 9

analyses

Vandetanib; 1
AZDASAT;6

analyses en  AZD2014;16
cours; 22

10/12/2015



Introduction
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L'immunothérapie, 'arme miracle
contre le cancer ?

EXPERT Nivolumab for treating non-small cell
OPINION lung cancer

Nicolas Guibert & Julien Maziéres'
1. Introduction Centre Hospitalier Universitaire, Thoracic Oncology Unit, Respiratory Disease Department, Hpital
2 Expert opinion Larrey, Université Paul Sabatier, Toulouse, France

Targeting the immune system to treat lung
cancer: rationale and clinical experience

Nicolas Guibert, Myriam Delaunay and Julien Maziéres



Immunothérapie : principales molécules

Anti -CTLA4

Anti -PD1

Anti -PDL1

Ipilimumab
Tremelimumab
Nivolumab (Opdivo)
Pembrolizumab

(Keytruda )
Avelumab

MED}4736
(durvalumab )

BMS936559

MPDL-3280A
(Atezolizumab )

BMS

Medimmune,
Astra-Zeneca

BMS

MSD

Merck KGaA
Pfizer

Medimmune,
Astra-Zeneca

BMS

Genentech -
Roche

Phase 3

Phase 2

ATU, AMM

Phase 3

Phase 3

Phase 3

Phase 1

Phase 2 et 3



Immunotherapie : les phases 2

A POPLAR. Atezolizumab vs taxotére.

Overall Survival

Alezolizumab

Minimum follow
100+ up = 13 months
. HR2 = 0.73 (0.53, 0.99)
P value = 0.040
60+
40 4 _\_‘\“\.‘.
E .1‘—1\.. -
RS L, TP
20 TRt — Atezolizumab
— Docetaxel
. . + Censored
Median 9.7 mo Median 12.6 mo
0+ (8.6, 12.0) : (9.7, 16.4)
1 T | | 1 T T 1 § | T | 1 1 1 | 1 1 4  §
0 2 4 6 8 10 12 14 16 18 20
Time (mo)
No. of Patients at Risk
144 139 131 123 117 110 106 95 90 B84 78 73 69 64 42 33 4

A Event/patient ratio: 60% (54% for atezolizumab, 66% for docetaxel)

Vansteenkiste, ESMO 2015



Immunothérapie : les phases 3

A CHECKMATE 017 Nivolumab vs taxotére .
A Cancers épidermoides pré-traités

1000w Median Overall Survival 1-Yr Overall Survival No. of
90 mo (95% Cl) % of patients (95% Cl) Deaths
Nivolumab (N=135) 9.2 (7.3-13.3) 42 (34-50) 86
T 80— Docetaxel (N=137) 6.0 (5.1-7.3) 24 (17-31) 113
c
2 704
[\
o
S 60-
NS Hazard ratio for death, 0.59 (0.44-0.79)
=~ 504 P<0.001
©
2
S 404
[ Nivolumab
© 30+
o
> _______________________________________
O 204
104 Docetaxel
0 T T T T T T |
0 3 6 9 12 15 18 21 24
Months
No. at Risk
Nivolumab 135 113 86 69 52 31 15 7 0
Docetaxel 137 103 68 45 30 14 7 2 0

Brahmer J, NEJM 2015



Immunothérapie : les phases 3

A CHECKMATE 057 Nivolumab vs taxotére .
A Adénocarcinomes pré -traités

. No. of Median 1-Yr
A Overall Survival Deaths/ Overall Overall
100—p-—. Total No. Survival  Survival Rate
T ool of Patients  (95%Cl)  (95% Cl)
= mo %
s 80+ Nivolumab 190/292 12.2 (9.7-15.0) 51 (45-56
= / ( ) 51 (45-56)
S 70- Docetaxel 223/290 9.4 (8.1-10.7) 39 (33-45)
\oo 60 51 Hazard ratio for death, 0.73 (96% Cl, 0.59-0.89)
S ol TR P=0.002
g |
S 40+ V% .
2 30- 39 | Nivolumab
T 20 i
) 1 Docetaxel
> i
g 1 |
0 | | | IJ | | | | |
0 3 6 9 12 15 18 21 24 27
Months

No. at Risk

Nivolumab 292 232 194 169 146 123 62 32 9 0

Docetaxel 290 244 194 150 111 38 34 10 5 0

Borghaei, NEJM 2015



Immunotheérapie : 2015

A Qq exemples

Guibert N, Expert Opininion in Biological Therapy



Immunotheérapie : 2015

A Qq exemples

Guibert N, Expert Opininion in Biological Therapy



