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Background

Fusion gene Frequency Available in clinical

practice

3-7% Crizotinib (FDA, EMA)

Ceritinib! (FDA, EMA)

Crizotinib (FDA)

LFor patients refractory or intolerant to crizotinib
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Ongoing Crizotinib studies

Adjuvant after surgery

Stage IB-I11A Adjuvant Crizotinib
NSCLC ALK+ Chemotherapy + § X 2 years

Surgical Radiation Tx (if
Resection indicated)

Placebo

Primary endpoint :0S

Stratification:
Chemotherapy (Yes or No)
Stage

Prior Radiation (Yes or No)
Sex

ECOG-ACRIN 5124

In combination with RT

Crizotinib 250 mg/bid for 12 Concurrent chemotherapy
weeks and radiation, 64 Gy

Concurrent chemotherapy
and radiation, 64 Gy
RTOG 1210

Unresectable
stage I1IA or I1IB
Non-squamous
ALK+ NSCLC
PS<1

JZINOANVH
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First-line crizotinib

Table 2. Response to Treatment in the Intention-to-Treat Population.*

A Progression-free Survival B overall Survival
100+ Hazard ratio for progression 100 S
3 or death in the crizotinib group, Crizotinib
= s0- 0.45 (95% Cl, 0.35-0.60) 80
2 P<0.001 (two-sided stratified log-rank test) X Chemotherapy
: =
v 60 = 604
g 5
G- L")
s 404 = 404
=] ©
@ Crizotinib T
o 2 Hazard ratio for death in the crizotinib
W  20- O 204
B group, 0.82 (95% Cl, 0.54-1.26)
a Chemotherapy P=0.36 (two-sided stratified log-rank test)
0 | | | | T | | 0 | T | | T | |
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Months Months
No. at Risk No. at Risk
Crizotinib 172 120 65 38 19 7 1 0 Crizotinib 172 152 123 &0 44 24 3 0
Chemotherapy 171 105 36 12 2 1 0 0 Chemotherapy 171 146 112 74 47 21 4 0

Duration of response — mo¥
Median
95% ClI

Solomon et al., NEJM 2014



Survival iIssues
QoL

A Global Quality of Life and Functioning Domains (QLQ-C30)

e Long survival of ALK+ pts T
treated with an ALK-TKI - . i

* Cross-over:

» 70% of initial CT recelved
crizotinib

» What about the remaining
30%"7

 No survival difference but
Improvement in quality of life

Solomon et al., NEJM 2014



What is the role of chemotherapy after
crizotinib?

« ALK+ NSCLC appears to be particular sensitivity to pemetrexed
(Shaw et al., NEJM 2013)

« Low TS levels in ALK+ NSCLC may justify this sensitivity (Ren et al.,
Cancer 2012)

* No data on platinum-pemetrexed administered on progression on
crizotinib

Prior crizotinib may impair response to pemetrexed (Berge et al.,
Clin Lung Cancer 2013)

PFS: Pemetrexed

— PEM-CRIZ: 6 Months (0.5-34.5)
- CRIZ-PEM: 3 Months (0.5-13)

PFS: Crizotinib

— PEM-CRIZ: 10 Months (0.5-27.5)
— CRIZ-PEM: 7.5 Months (0.5-20.5)
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SWOG 1300 study

Eligibility
-Non-squamous
NSCLC with ALK+
tumors (FISH)
-Systemic PD on
crizotinib after
clinical benefit (ORR
or SD=3 mo.)

-Start tx within 3-30d
post-crizotinib
-absent or
asymptomatic brain
metastases
-pemetrexed-naive

Pemetrexed 500 Re-initiation
mg/m?2 IV d1 crizotinib 250mg
PO BID

HZINOJNVHY

Crizotinib 250mg Endpoints
POPID Co-primary:

Pemetrexed 500 *PFS

mg/m2 IV d1 Secondary:
*ORR

*0S

*ORR (pem arm)
ePatterns of failure
«Safety & tolerability
Tertiary

*ORR (criz restart)
*PFS (criz restart)

NCT02134912



2"d generation ALK-TKIs: more
selective for native ALK
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2"d generation ALK-TKIs in crizotinib-
pretreated patients

Response in crizotinib-pretreated
Response rate (%) Progression-free
survival (mos.)

Ceritinib 38.6-56.412 5.7-6.912

Alectinib 54.5-5534 8.94

Brigatinib 71° 13.4°

Felip, et al. ESMO 2014

Mok, et al. ASCO 2015

3Gadgeel et al. Lancet Oncol 2014
40u et al. ASCO 2015

4Camidge, et al. ASCO 2015



Clinical impact of sequential treatment with ALK-TKIs in patients with
advanced ALK-positive non-small cell lung cancer: Results of a
multicenter analysis

Rita Chiari®', Giulio Metro®*', Daniela Iacono®, Guido Bellezza®, Alberto Rebonato?,
Alessandra Dubini€, Isabella Sperduti’, Chiara Bennati?, Luca Paglialunga?,

Marco Angelo Burgio®, Sara Baglivo?, Raffaele Giusti®, Vincenzo Minotti?,

Angelo Delmonte?, Lucio Crino®

Table 1
Characteristics of the patients with advanced ALK-positive adenocarcinoma of the -
lung treated with at least one ALK-TKI.

Still on a 15t ALK-TKI and without
evidence of PD

Median age (years) 51(25-77) « N=19

Gender

Male 30 (43.5)

Female 39 (56.5) '

Performance status 1st ALK-TKI beyond PD because of

0/1 61(88.4) oligo-progressive disease
7(10.1) g . N=7
=3 1(1.5)

Characteristic N=69 (%)

p

Smoking history
Never smokers? 50(72.5) Advanced ALK+ NSCLCs
Ever smokers 19(27.5) treated with a 15t ALK-TKI
EGFR mutation status « Crizotinib N= 67 Received a 2" ALK-TKI at PD

Negative 67 (97.1) « Ceritinib N=2 + N=22
Del 19/L858R 2(2.9)

Stage IV at diagnosis 60(87.0)

L

Brain metastases at baseline 13(18.8)

I Transitioned to other systemic
2(29) therapies
36(52.2) - N=8

Prior lines of chemotherapy

19(27.5)
>3 12(17.4) ~

- - — P P
Median no. of prior lines of chemotherapy 1(0-6) Rapld cllmcalf‘radlograpmc

Prior Pemetrexed 67(97.1) progret.ssion leading to death
during or shortly after

discontinuation of the 15t ALK-TKI
ALK-TKI Y - N=13

Crizotinib 67(97.1)

Ceritinib 2(2.9)

Prior EGFR-TKI? 12(17.4)

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; no.,
number; -TKI, -tyrosine kinase inhibitor.
3 Less than 100 cigarettes during lifetime.

b Gefitinib or erlotinib. Lun g Cancer 2015




Post-progression survival
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Chiari et al., Lung Cancer 2015
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Pro/Con 2"d generation ALK-TKIs front-
line

« Better enzymatic activity: 2"d generation ALK-TKIs more potent than
crizotinib

« Activity against both crizotinib-sensitive and crizotinib-resistant
tumors in xenograft models

* Reported activity in CNS metastasis

CON

« We may lose one line of treatment



Randomized phase lll trial of ALECTINIB vs.
CRIZOTINIB (ALEX trial)

quibilitv Criteria\ Alectinib 300 mg / \

e ALK Positive - twice/day p.o. Primary endpoint
(IHC+FISH or RT-PCR) (n=100) e PFS (RECIST v1.1)

Stage IIIB/IV or
Recurrent NSCLC

At least 1 measurable
region as defined by
RECIST vi.1

e ECOG PS5 0-2 Crizotinib 250 mg ® CNS-PFS

Chemo naive or twice/day p.o. | ® Safety

previously treated (n=100) e Pharmacokinetics
1 Chemo regimen

(ALKi naive) / k /

N—

n=200

Secondary endpoints

paziwopuey

. e OS
1:1 e ORR
e PRO/HRQoL

Stratification factor:
ECOG PS (0/1 vs. 2), Treatment Line (1st vs, 2nd)
Clinical stage (IIB/IV vs. recurrent)

NCT02075840



Ceritinib in ALK-TKI-naive pts

Progression-free survival
—o— ALK inhibitor treated (n=163)
--A-- ALK inhibitor naive (n=83)
All (N=246)

Median: 18.40

oA -A

(95% ClI 11.10, non-estimable)
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Median: 9.03 (95% Cl 6.93, 10.97)
Median: 6.93 (95% CI 5.55, 8.67)

12 15 18 21 24 27 30 33 36
Time (Months)

Felip et al., ESMO 2014



Up-front ceritinib: ASCEND-4 trial

Chemotherapy
Cisplatin 75 mg/m?2 + Pemetrexed 500mg/m?

or
Carboplatin AUC 5-6 +Pemetrexed 500mg/m?2

4

R Pemetrexed

STAGEN!(I:B( I(\:/ ALK+ A CR, PR, SD maintenzance (BPIIQC
1st line (no prior N 500mg/m*q 21d real time)
chemotherapy or ALK D
inhibitor) O .
Centralized test at M optional cross-over
Genoptix (IHC Ventana I PD
test) £ G Ceritinib 750 mg

Sample size = 348 E real tlme)

Primary endpoint: PFS (BIRC assessed)

Ceritinib
= Continuous oral dosing
= Once daily

= 21-day cycle




Sequential crizotinib = 2"d ALK-TKI

N =73
(Gainor et al.
2015)

Crizotinib

N =22 I |
(Chiari et al. Crizotinib

2015)

Overall PFS = 17 months



PD on an ALK-TKI: a possible

Advanced
ALK+ NSCLC

algorithm for the future?

Secondary
“sensitive”
mutation

“Customized”
ALK-TKI

biopsy/plasma
and gene

ALK-TKI

Secondary

non-= Other ALK-

targeted
clinical trial

sensitive”
mutation/othe

r resistance
mechanism(s)
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Manageable safety profile: AEs from PROFILE 1005

Crizotinib 250 mg Crizotinib 250 mg
(mature population) (overall population)
(n =261) (n =901)

N (%) N (%)

Al grade Grade 37 Aigrade | Grade 34

Any AE 245 (93.9) 76 (29.0) 827 (91.8) 41 (4.5)
Nausea 148 (56.7) 1(0.4) 423 (46.9) 7 (0.8)
Vomiting 116 (44.4) 2 (0.8) 352 (39.1) 7 (0.8)
[Vision disorder* 154 (59.0) 0 (0) 468 (51.9) T(0.1)
Diarrhea 106 (40.6) 2(0.8) 369 (41.0) 9 (1.0
Constipation 86 (33.0) 0 (0) 249 (27.6) 1(0.1)
Peripheral edema 72 (27.6) 0 (0) 211 (23.4) 3(0.3)

Fatigue 64 (24.5) 4 (1.5) 163 (18.1) 18 (1.9)
Decreased appetite 59 (22.6) 0 (0) 167 (18.5) 2(0.2)
Alanine aminotransf. increased 45 (17.2) 19 (7.2) 146 (16.2) 36 (3.9)
Dysgeusia 43 (16.5) 0 (0) 149 (16.5) 0 (0)

Dizziness 40 (15.3) 0 (0) 95 (10.5) 0 (0)

Neutropenia 36 (13.8) 22 (8.4) 84 (9.3) 50 (5.5)
Aspartate aminotransf. increased 33 (12.6) 5(1.9) 106 (11.8) 12 (1.3)

*Includes visual impairment, photopsia, vision blurred, vitreous floaters, photophobia and diplopia

Kim, et al. ASCO 2012



Androgen deficiency and crizotinib
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Weickardt, et al. Cancer 2012



eGFR decrease during crizotinib

treatment

Recommended dosage adaptation for anticancer drugs in case of renal insufficiency, adapted from SIOG recommandations [36].

Drugs (iv) Dose based on patient’s creatinine clearance (ml/min)
90-60 60-30 30-15 <15
Cisplatin (mg/m?) 50-120 NR NR NR
Carboplatin Adjust according to the Calvert formula
Methotrexate (mg/m?) 30-50 24-40 15-25 Cl
Pemetrexed (mg/m?) 500 >40-45: 500 CI Cl
<40-45: CI
Raltitrexed (mg/m?) 3 q 3 weeks 65-55: 2.25 q 4 weeks Cl
54-25:1.5 q 4 weeks
<25:d
Ifosfamide (g/m?/day) (TD per cycle) 1.5-3(5-10) 1.13-2025
(3.75-7.5)
Etoposide (mg/m?) 50-150 day 37.5-112.5 day 25-75 day
1-3 1-3 1-3
Topotecan (mg/m?) 1.5/day 60-40: 1.5/d Unknown
39-20: 0.75/day
Gefitinib (mg/day) 250 Avoid if <20ml/min; otherwise 250 NR
jo - 0 5 NR
Crizotinib (mg/day) 250 bid 250 bid if creat C1>30 ml/min

PP

L
IAUITITOUITIS W)

250 once daily if <30 ml/min

NR: Not recommended; CI: contra-indicated; d: day; Cl: clearance.

Mean eGFR drop: 15.9%

Sculier et al., et

Brosn

= s e ——————"—""min

al. Lung Cancer 2015

an, et al. Cancer 2014



Interstitial lung disease (ILD) “ARDS-like”

Early onset
Often fatal

May not regress following

discontinuation of crizotinib

* /X200, HE"staining

Tamiya, et al. J Clin Oncol 2013



September 2012 ILD “GGO-like”

£ g 3
Crequit, et al. J Thorac Oncol 2015




ILD “GGO-like”: late predictor of

sensitivity?

PFS 0S
Probability of progression-free-survival Probability of survival
1.0 1.0 T
log-rang test p=0.046 H log-rang test p=0.118
]
0.8 \\L 0.8
0.6 — 0.6
0.4 0.4
0.2 02
— Patients with ILD n=6 — Patients with ILD n=6
— Patients without ILD n=23 — Patients without ILD n=23
0.0 0.0
0 10 20 30 40 0 20 40 60 80
months months

Crequit, et al. J Thorac Oncol 2015
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ROS1-rearranged NSCLC

* Present in appr. 1% of NSCLCs (more likely young, never smokers, adenocarcinomas)
* No overlap with other oncogenic drivers

» Dual ALK and ROS1 inhibition through crizotinib is thought to occur because these receptors bear a
77% identity in their ATP binding site
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B1 integrin A .
Survival Tensin Transformation Akt
Proliferation a-catenin Differentiation .l
pB-catenin Apoptosis )
d-catenin
N-cadherin mTOR

Survival Translational

Proliferation Transformation capacity
increased

from Ou, et al. Expert Anticancer Ther 2012



Kinase selectivity

Cell-free kinase inhibition assay

IC., (nM)  Alectinib Crizotinib Ceritinib
50
10000 1000 100 10 1 10000 1000 100 10 1 10000 1000 100 10 1

ALK ALK

RET RET RET

INSR INSR INSR

KDR KDR KDR

ROS1 ROS1 RO$1 ROS1 ROS

ABL ABL ABL

EGFR EGFR EGFR

FGFR2 FGFR2 FGFR2

HER2 HER?2 HER2

IGF 1R IGF1R IGF1R IGFIR

JAKT JAK1 JAK1

KIT KIT KIT

MET MET 2 = " MET MET

PDFGRR PDFGRR PDFGRR

RON RON RON

SRC SRC SRC

AKT1 AKT1 AKT1

ALrorad AUrorad Aurorad

CDK1 CDK1 CDK1

CDK?2 CDK?2 CDK?2

MEKA1 MEK1 MEK1

PKA PKA PKA

PKCa PKCa PKCa

PKCR1 PKCR1 PKCR1

PKCR2 PKCR2 PKCR2

Raf-1 Raf-1 =P

Presented By Alex Adjei at 2015 ASCO Annual Meeting




Activity of Crizotinib In
ROS1-rearranged NSCLC
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Shaw, et al. NEJM 2014



NSCLC with
tumor tissue
available

.

All test
negative

Crizotinib in MET amplified or ROS1 translocated
NSCLC: The METROS trial

Not eligible

ROS1 and
MET analyses

MET
amplification

ME T

Crizotinib
until disease
progression

Y

ROS1
translocation

Tumaor
assessment g 2
months

amplification

Crizotinib
until disease
progression

defi ned as

Rati o =

Eudract # 2014-001263-12
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Longer survival expectation influences the incidence of
BMs metastases in NSCLC

ALK+ with anytime EGFR+ with anytime
Characteristics BMs BMs

(n=89) (n=33, 37.1%) (n=38, 42.7%)

Age Median 46 55
Range 39-53 43-85

Sex Male 17 (52%) 18 (47%)
Female 16 (49%) 20 (53%)

Histology
Adenocarcinoma 33 (100%) 37 (97%)
Non-adenoca 0 1 (3%)

ECOG PS
0 31 (94%) 35 (91%)
1 2 (6%) 3 (9%)

Kaplan-Meier survival estimates

p<0,0001

Overall Survival
by Mutational Status

50
analysis time (months)

EGFR+

ALK/EGFR-

Abstract ID 2824; ORAL 16.01, Chiara Bennati MD

ALK/EGFR neg
with anytime BMs

(n=18, 20.2%)
66

34-74

7 (39%)

11(61%)

17 (94%)
1 (6%)

13 (72%)
5 (28%)

Median OS (months) [Cl 95%]

- ALK+ 74 mo [not reached]
- EGFR+ 52 mo [32.6-74.4]
- ALK/EGFR+ 25 mo [9.4-40.03]

/



Crizotinib and BMs from ALK+ NSCLC

CSF penetration rate for crizotinib has been reported to be
0.06-0.26% (Costa et al. JCO 2011; Metro et al. JTO 2015)

Untreated brain metastases Treated brain metastases
(n =109) (n = 166)

#pts outcome 95% Cl #pts outcome 95% CI

IC ORR, % 22 5-40 18 13-59

(target lesions)

IC DCR at 12 109 56% 46-66 166 62% 54-70

weeks

Initre=cranicl iRilure ScCounts o eppk #0% oif PRS In PellEShis Wit

prein meEsiEses et lbaseline enel 20% oif PRS in peliSnts Without
olFEln MEESIESES Elt DeSElInE

Costa, et al. J Clin Oncol 2015




Activity of new generation ALK-TKIs against BMs
from ALK+ NSCLC

Author (year)

Kim 2015
Mok 2015
Felip 2015
Gadgeel 2014
Gandhi 2015
Ou 2015
Camidge 2015

Shaw 2015

ALK-TKI

Ceritinib
Ceritinib
Ceritinib
Alectinib
Alectinib
Alectinib
Brigatinib

PF-06463922

Prior ALK-TKI

Allowed
Mandatory
Not allowed
Mandatory
Mandatory
Mandatory

Allowed

Allowed

OIRR

67/124 (54%)
Not reported
Not reported
11/21 (52.5%)
20/52 (38.5%)
36/84 (42.9%)
19/48 (39.5%)

9/25 (36%)?

1Only pts with untreated brain mets or brain mets progressing after cranial RT
2]t may include ROSL1 positive patients

Pts with target

lesions in the CNS?,

OIRR, N (%)
7/14 (50%)
13/33 (39.3%)
10/17 (58.8%)
5/9 (55.5%)
11/16 (68.8%)
20/35 (57.1%)
8/15 (53%)

Not reported




CNS Penetration and glicoprotein P
iy

Lipid soluble

Blood

Membrane

Lipid-soluble solutes that can freely diffuse through the capillary
endothelial membrane may passively cross the BBB
BBB is reinforced by a high concentration of Pgp, drug-efflux-

transporter protein
Alectinib is not a substrate of Pgp



pre-alectinib 4 wks on alectinib

—

44-year old woman
never smoker, stage
IV ALK+ adenoca., 15t
line nivolumab, then
brain PD treated with
WBRT and crizotinib

thereafter with SD.

At further isolated : % \ - . MY,
CNS progression { e b '\ ’ |
starts Alectinib 600 I 2k -\ J TS |
mg b.i.d. | [ > #’«% \ ' ; (@\
e T .
: é‘;}'{ i & [



46-year old woman
never smoker, stage
IV ALK+ adenoca., 15t
line crizotinib with SD

At isolated CNS PD
(including LC) starts
Alectinib 600 mg b.i.d.

pre-alectinib

3 wks on alectinib



Conclusions

Ongoing studies will clarify the role of crizotinib in stage I-lll ALK+ pts

The sequence crizotinib->ceritinib appears to be the most solid
strategy at the moment. With the avialability of newer ALK-TKIs,

chemotherapy will have a marginal role in ALK+ pts

Knowledge of peculiar toxicities of crizotinib is crucial for adequate

pts management

Crizotinib is more active in ROS1+ pts compared with ALK+ ones; not
all ALK-TKIs are also ROS1-inhibitors

Up-front crizotinib is a reasonable option for pts with asymptomatic
CNS mets; in pts who experience asymptomatic CNS progression on
crizotinib (regardless of whether CNS mets were pre-existing)

manipulation with a 24 ALK-TKI should be considered
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