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Costs and success of d
development
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Time of
successful drug develo
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Dropping costs of NG
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Molecular screening: first su

W

B Complete response
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Inhibition of Poly(ADP-Ribose) Polymerase in Tumors
from BRCA Mutation Carriers
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... followed by several viciORES

ALK inhibitor in NSCLC ROS1 inhibitor in NSCLC
(ALK translocation) nem 2010 (ROS1 rearrangment) Asco 2012

Response Rate 57%
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CO-1686

“Clonal Warfare”
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Diagnosis Progression Progression

Dell19
(or L858R)

+ T790M

TKI

#1 #2
Dell19 Driven by Heterogeneity
dominates T790M in 60%  of resistance:
because because of Del19 fitter
clone is fitter TKI selection than T790M
pressure under chemo
selection
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AZD9291 — Study desi

Phase |, open-label, multicentre study of AZD9291 in Asian and Western patients
with advanced NSCLC who have documented radiological progression while on
prior therapy with an EGFR-TKI

Objectives
1°: safety and tolerability in EGFR-TKI-refractory patients
2° include: define MTD, safety and tolerability as 1st-line therapy,* PK, preliminary efficacy

Dose escalation based on safety and PK
Escalation

Not preselected
by T790M status
(rolling six design)

Expansion
Preselected by
T790M status,
n = up to 30, approximately

*Prior therapy not permissible in this cohort

'Paired biopsy cohort patients with T730M+ tumours, n = up to 12

MTD, maximum tolerated dose; NSCLC, non-small cell lung cancer; PK, pharmacokinetics
MNCTO1802632, www._clinicaltrials .gov



AZD 9291 - Efficacy d

Best % change from baseline in target lesions, n=34

40
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% change from baseline in target lesion

TT90M status D Discontinued treatment
-80 B Negati *  Imputed
90 Eg_ﬂ_ e i  Progressive disease due to new lesion
B Positive Deose (mg/day) received noted on bar
~100 B Unknown Population: patients with cbserved or imputed target lesion data (n=34)

40

Best overall response®

« 15/35 patients evaluated had a partial response (confirmed + unconfirmed)
« 9/18 patients with T790M+ tumours achieved a partial response (confirmed + unconfirmed)

*Response Evaluation Criteria in Solid Tumaors v1.1, programmatically calculated from investigator-recorded tumour measurements
TT20M result from local testing except for some expansion patients where local testing result unknown {central test result used)

Preliminary data, cut-off 27 September 2013

Ranson et
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Surrogates for
molecular enrichm

« Some specific clinical entities can represe
surrogate for a specific molecular contex

— Basal cell carcinoma and
PTCH mutations in the HH pathway

— Liposarcome and MDM2 amplif

— Prostate cancer and AR dependency

* Previous response to CT

Relevance for NSCLC?




Conclusion 1: advantag
enrichment strateg!

Accelerated timelines for approval (~ 5 years)
— Crizotinib: FIM April 2006 => FDA approval
— Vismodegib: Phl January 2007 => FDA a
Limited number of pts needed for efficacy

— Crizotinib registered by the FDA on the basis
phase | and Il trials (n= 119 and n=136) and m
EMA (phase lll trial, n = 347)

— Vismodegib registered on the basis of phase Il sil
(n= 96 patients)
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Tumoral heterogenel

Spatial heterogeneity

Temporal heterogeneity
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94%

63%

Spatial heterogeneit
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But who Is the driver alteration???

Recurrent alterations in NSCLC

Concordant alteration
Different alterations in the same gene
Discordant alteration
KRAS Point mutation
TP53* T ion, frameshift, or splice-site alteration
MYCT Gene amplification (> 6 copies)
CDKN2AJ Homozygous gene deletion

—|—| *

Likely passenger alterations

Concordant alteration

Discordant alteration

Point mutation

Truncation, frameshift, or splice-site alteration
Gene amplification (> 6 copies)

Homozygous gene deletion

Sy alteration




Technical challenge & fea

MOSCATO: MOlecular Screening
for CAncer Treatment Optimization

FRESH TUMOR —> MOLECULAR SCREENING —> CL
> DE

BIOPSY PATHOLOGICAL CGH Array & NGS
CONTROL

Max 21 calendar days



MOSCATO - Results 2

Patients included

2

............. )
Biopsy
->Tumour Board l'
NGS —> N=98 (88%)
Median 21 days CGH + NGS —> N=94 (84%)
............. . g N
Actionable Target No Actionable Target

N=53 (47%)

¢ ¢ A_
Treatment matched to No Treatment
the Target N=20 (18%)

N=59 (53%)

N=33 (29%)




MOSCATO — Results 2

Biopsies characteristics

Site of biopsy

Lung

(7]
Liver 32 @
Lymph Node 23 o)
Skin/Sub-cut 10 5
Surgical biopsy (H&N) 5 S
Bone 2 2}
Other 7

Complications

Pneumothorax grade 2 (n=1)
Liver Hematoma grade 2 (n=1)

v
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Immune checkpoints - Niv

I Objective Response M No Objective Response

1.0- 17/17
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Positive Negative
{N=25) {(N=17)

PD-L1 Status

Association between Pretreatment Tumor PD-L1 Expression and Clinical Response

Response Status PD-L1-Positive PD-L1-Negative Total
number (percent)

Objective response 9 (36) 0 9 (21)

No objective response 16 (64) 17 (100) 33 (79)

All 25 17 42

P=0.006 for association by Fisher's exact test



% Response in Baseline Target Lesions

Biomarker assesment m
and threshold?

PD-L1 Status (5% cutoff)
M Positive
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Liquid biopsy

Diagnosis Resi

Plasma sample Plasma sample

T
, ol
=

Exome ’
sequencing
Analysis of mutations
in plasma DMNA

Mutations
Identification IR
e RO

Allele fraction
Allele fraction

Crowley E et al, NRCO 2013



Intrinsic Challenges of
Enrichment strateg)

e Success is contingent on the followin
— Effective drug
— Mutation = driver
— Clinical feasibility
— Long-term onset of resistance

« Challenges:

— Flexibility of phase I inclusion criteri
to be safe, tumour type)

— Rare mutations
— Multiple drivers



Risk to discard activ
compounds

* Incorrect understanding of the MOA of

— Sorafenib a lousy RAF inhibitor but a good
compound

* Inadequate molecular test to predi

— PI3K mutation without accounting for cphco

-> Strategies to decrease that risk

— Perform dose escalation in all comers

— Restrict expansion cohort to molecularly selected pe
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MTD and RP2D

Drugs

MTD
Trade name Generic name

Glivec Imatinib >1000mg, b.i.d.




The well-known example of erlotinb...

One dose fits all?

Mean + SEM Erlotinib in Flasma, ng/mlL
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MTD and RP2D determi
for Ab and immune chec

Nivolumab phase | (NEJM 2012): no recommendation

200 -

150 -

—%
=
=

=
i

Change in Target Lesions
From Baseline (%)

=100+ Patients



Late & moderate toxicl

= Grade>=1

100 1 = Grade>=2
= Grade >=3
Grade >= 4
m -
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Grade 2 folliculitis with ﬁ *
EGFR-inhibitors 20 1
<
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Number of patients at risk : N of events
2084 894 303 200 116 77 1776
Grade 1 HESR 2084 1264 534 375 212 154 1242
2084 1489 684 515 317 247 599

with sorafenib

2084 1589 747 301 100

Robert C, Semin Oncol 2012
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Conclusions

Enrichment strategies for patient selection in early
development

— Are sound + Can lead to accelerated approval wi
of patients to be treated

ONLY IF: (i) target is true driver, (ii) drug really e
the target, and (iii) companion dlagnostlc testre
— Organisational, logistical and ethical challeng

Academic centers aiming at developing molec
clinical trial programs:

— Need to invest on ad hoc multiplexing platforms a

— Need a very large panel of readily /available pha
with the diversity of available targets

Customize the MTD and RP2Dfor MTAS




Future directions

Predictive
biomarkers

end-point
biomarkers

Past Current and future
Cytotoxic chemotherapies Molecular targeted therapies
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