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ALK TKls available / ongoing investigation

e Crizotinib
* Ceritinib
* Alectinib
* Brigatinib

e Lorlatinib
 Ensartinib
e Entrectinib



ALK+, crizotinib as 1L
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First-Line Crizotinib versus Chemotherapy
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Final primary OS analysis (ITT population)
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Deaths, n (%) 71(41.3) 81(47.4) 4 year OS rate
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a2-sided p-value from the log-rank test stratified by ECOG PS, race,

brain metastases.
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Impact of subsequent therapy on OS
ALK TKI vs treatment other than ALK TKI

Subsequent treatment, n (%) Crizotinib Chemotherapy
(N=172) (N=171)
Any ALK tyrosine kinase
inhibitor (TKI)
Number of patients 57 (33.1) 145 (84.8)
Deaths, n (%) 11 (19.3) 66 (45.5)
Median OS, months (95% CI) NR (NR, NR) 49.5 (41.0, NR)
Treatment other than ALK TKI
Number of patients 37 (21.5) 3(1.8)
Deaths, n (%) 25 (67.6) 2 (66.7)
Median OS, months (95% CI)| 20.8 (14.4, 31.8) 12.1 (2.2, NR)

Mok JCO 18




ALK+, ceritinib as 1L

Ceritinib
(N=189)
Median PFS 16.6 (12.6, 27.2) 8.1(5.8,11.1)
100 (95% Cl),mo
Hazard ratio (95% CI) = 0.55 (0.42, 0.73)
8 Stratified log-rank P value <0.00001
Significantly better efficacy to £
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SINGLE-ARM, OPEN-LABEL, SIMON’S 2-STAGE STUDY DESIGN

+ Between January 2013 and January 2014, 124 patients were enrolled across 41 centers
globally in this phase Il study (NCT01685138) and received =1 dose of ceritinib

Data cutoff/LPLV: January 22, 2018

Tx continued until RECIST-

defined disease progression,* Survival
Screening Treatment unacceptable toxicity, follow-up
Pre-screening Day -28 to Day -1 discontinuation at investigator g3mos after

105 ALK+ NSCLC pts Ceritinib 750 mg qd or patient discretion, initiation final tumor
of new anticancer therapy, assessment

loss to follow-up or death

*Upon disease progression, patients could continue treatment at the physician’s discretion

Endpoints
*  Primary: ORR per RECIST v1.1 (investigator)

. Secondary: ORR (BIRC); OIRR, DOR, DCR, TTR, PFS (investigator and BIRC); OS; and safety
* Additional: PROs by LCSS, EORTC QLQ-C30, v3.0, and QLQ-C13, v1.0

Felip ESMO 18



KAPLAN-MEIER PLOT OF OS (FAS)
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Median (95% CI), months | 51.3 (42.7, 55.3)
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ALK+, alectinib as 1L

Alectinib
(n =103)

Crizotinib
(n =104)

Events, n (%)| 25 (24.3)

58 (55.8)

Median, mo 25.9

10.2

HR (99.7%

cl) 0.38

(0.26-0.55)

p*

0.0001
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Progression-free Survival

Crizotinib Alectinib

(n =151) (n =152)
Events, n (%) 102 (68) 62 (41)
Median, mo 11.1 NR

HR (95% ClI)

0.47 (0.34-0.65)

p*

< 0.001
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ALEX: updated investigator-assessed PFS

== Alectinib (n=152)
== Crizotinib (n=151)
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LBA10: Primary results of ALESIA: A randomised, phase lll, open-label study of
alectinib vs crizotinib in Asian patients with treatment-naive ALK+ advanced

PFS (investigator-assessed)
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= Alectinib
= Crizotinib

11.1 months

NE

L] L]
9 12
Time, months

Patients with event, n (%)

26(20.8)

37(59.7)

Median PFS, months (95%Cl)

NE (20.3, NE)

11.1(9.1, 13.0)

HR (95%Cl); p-value (log-rank test)

0.22(0.13, 0.38); p<0.0001

*Cumulative incidence of CNS progression without prior

non-CNS progression or death

Cumulative incidence*, %

Time to CNS progression (IRC-assessed)

60 = = Alectinib
=== Crizotinib
|
40 |
35.5% (95%Cl 23.5, 47.8)
20 =
7.3%j (95%Cl 3.6, 12.8)
0 T T T T T T 1
0 3 6 9 12 15 18 21

Time, months

Cause-specific HR
p-value (log-rank test)

0.14 (95%Cl 0.06, 0.30)
<0.0001

Zhou C, et al. Ann Oncol 2018;29(suppl 5):Abstr LBA10



ALK+, brigatinib as 1L

]ASLC —}* Q ‘L IASLC 19th World Conference on Lung Cancer
Q«: | September 23-26,2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.IASLC.ORG #WCLC2018

Primary Endpoint: BIRC-Assessed PFS
+ Brigatinib met the prespecified threshold for statistical superiority vs crizotinib

100 +

HR for disease progression or death,
0.49 (95% Cl, 0.33-0.74) No. (%) of
= 801 P=0.0007 by log-rank test Patients With Median PFS 1-YearPFS, %
g . Treatment  Events (95%Cl) (95% Cl)
5 80 Brigatinib 36 NR 67
% (n=137) (26) (NR-NR) (56-75)
2 40 4
® Crizotinib 63 9.8 months 43
L i (n=138) (46) (9.0-12.9) (32-53)
Brigatinib (n=137)
0 == Crizotinib (n=138)
0 5 é s'; 1]2 1'5 1]8

Time (Months)

Camidge IASLC 18, NEJM 18



1L ALK+ NSCLC

National

NCCN et
Nerwork®

Comprehensive NCCN Guidelines Version 6.2018

NCCN Guidelines Index
Table of Contents

Non-Small Cell Lung Cancer Discussion

ALK REARRANGEMENT POSITIVE"

ALK rearrangement
discovered

prior to first-line
chemotherapy

ALK
rearrangement
positive

ALK rearrangement
discovered

during first-line
chemotherapy

FIRST-LINE THERAPY™™

- ,. See Subsequent
:Lefc:ir:g““ (category 1) Progression See Subs: uenvt
ar

Crizotinib™ (categoryl) ——» Progression —» Soe Subsequent

or
Ceritinib™" (category 1) — Progression ————————» See Subsequent

Complete planned
chemotherapy, including
maintenance therapy,

or interrupt, followed by
alectinib or ceritinib

or
crizotinib

See Subsequent
Progression ————— Tjoropy (NSCL-23)

See Subsequent
Progression ———— Tperapy (NSCL-22)

Stage IV lung carcinoma with ALK translocation

Planchard ESMO Guidelines 18

Crizotinib [I, A; MCBS 4]
Alectinib [I, A; MCBS 4]

Ceritinib [l, B; MCBS 4]
Brigatinib [l, B]®




ALUR phase 3 study
2L alectinib vs CT

Novello Ann Oncol 18

ASCEND-5 phase 3 study
2L ceritinib vs CT

Shaw Lancet Oncol 17

KEY ELIGIBILITY

o Advanced or metastatic
ALk NSCLC

¢ One prior fing of platinum-

based chemotherapy
o Crinotinb faure

o ECOGPS0-2

Key patient inclusion criteria

+ Locally advanced or metastatic
ALK+ NSCLC

+ Progressive disease
+ WHO PS 0-2

* Prior crizotinib (>1 course
allowed)

+ 1 or 2 prior chemotherapy
regimens

+ Measurable disease at baseline

(n=231)

Primary endpoint: PFS (BIRC)

-0

N Optional continuation of
AL lectinib f linical benefi
1
Pem:;e:re:(ioet:zge{m (rossover to
4 : alectinib allowed

Ceritinib 750 mg QD

PO
n=115
o Crossover
Stratification following
+ WHO PS (0vs.1-2) BIRC-

* Brain metastases (yes vs. no) eI 0]

PD

Chemotherapy

Pemetrexed 500 mg/m?
(n=40) or docetaxel
75 mg/m? (n=73) q3w

Secondary endpoints: OS, PFS (investigator), ORR, DCR, TTR



ALUR phase 3 study

ASCEND-5 phase 3 study Primary endpoint PFS Investigator-assessed

Primary endpoint PFS by BIRC

100 — Alectinib* Median 9.6 months [95% CI: 6.9-12.2]
Treatment Median PFS,  Events, 1,007
© mo (5%Cl)  n (%) — Chemotherapy* Median 1.4 months [95% CI: 1.3-1.6]
5 % — Ceriinip 750 mg (n=115) 5.4 (41,69) 83(722)
4 — Chemotherapy (n=116) 16 (L4,28) 89(76.7) N 075
[ £
0 601 HR 0.49 (95%CI 0.36, 0.67), p<0.001 3
E ........ 'g 0.50 1
5 ] 54mo s HR=0.15 [95% CI; 0.08-0.29]; p<0.001
£ RR by BIRC 39.1% vs 6.9% & 3
F 025 3
'(3 20 !
L 16months 5.4 months 000 i I—|'
—T— T T T T T T T T T T 1 ) T T T 1
0 2 4 6 8§ 10 1 14 B 18 20 2 A 0 3 6 9 v 15

) Time (months)
Time, months

Shaw Lancet Oncol 17 Novello Ann Oncol 18



Next-gen ALKI CNS disease activity post-crizotinib

Drug/ TRIAL Objective RR in CNS mPFS
CNS measurable
disease
Ceritinib 35% 4.4m
ASCEND 5 Phase It
Alectinib 54% 9.6
ALUR Phase lI2

1. Shaw Lancet Oncol 17; 2. Novello Ann Oncol 18



Brigatinib in crizotinib-refractory ALK+ NSCLC
updated efficacy from ALTA

[ASLC

INTERNATIONAL ASSOCIATION FOR THE STUDY DF LUNG CANCER

'*i"', %o

IASLC 18TH WORLD CONFERENCE ON LUNG CANCER
October 15-18, 2017 | Yokohama, Japan

WWW.IASLC.ORG

100 " 100
% Investigator-Assessed PFS 5

& w0 & a0

w

L 70 8 70

w 60 - 60

o o

> 50 Z 50

F 40 3 »

B 30 2 30

S 20 2 20

& o] = Ama:90mgad (n-112) & o] = AmA:s0mgad (n=112)

3 === Arm B: 90 mg —> 180 mg qd” (n=110) ~== Arm B: 90 mg —» 180 mg qd” (n=110)
0 6 12 18 2 30 36 0 6 12 18 2 30 36
Time (mo) Time (mo)

Treatment Median PFS (95% Cl) HR (95% C1) Treatment Median 05 (95% C1) HR (95% C1)
Arm A: 90 mg qd 9.2 months Arm A: 90 mg qd NR
(% events = 65) (7.4-11.1) 0.64 (% events = 38) (20.2-NR) 0.67
Arm B: 90 mg = 180 mg qd* 15.6 months (0.45-0.91) Arm B: 90 mg - 180 mg qd® 27.6 months (0.42-1.06)
(% events = 50) (11.1-19.4) (% events = 29) (27.6-NR)

2180 mg qd with 7-day lead-in at 90 mg. HR, hazard ratio; NR, not reached; qd, once daily
¢ |RC-assessed median PFS was 9.2 months (95% Cl, 7.4-12.8 months) in Arm A and 16.7 months (95% Cl, 11.6-NR months)

in Arm B

Ahn WCLC 17



Lorlatinib phase I/ll study crizotinib-pretreated patients
Efficacy in EXP2 (ALK®*, Crizotinib Only)

and EXP3A (ALK, Crizotinib + CT)

EXP2+3A
(n=59)
ORR, niN (%) 41/59 (69)
(95% CI) (56, 81)
ICORR, n/N (%)  25/37 (68)
(95% CI) (50, 82)
Median DOR, mo NR
(95% CI) (11.1,NR)
DOR 26 mo, n%n 20/41 (49)
(%)
Median PFS, mo NR
(95% CI) (12.5,NR)

+ 37 patients (63%) had brain
metastases at baseline.

M Complete response
M Partial response
B Stable disease

Progressive disease (PD)
@ Offtreatmentor PD occured

Solomon WCLC 2017

QOverall

~104

=904
1004

Intracranial

Cl, confidence interval; CT, chemothempy; DOR, duration of response; mo, months; NR, not reached.




Acquired resistance mechanisms to crizotinib

Crizotinib-resistant cases
ALK

amplification

6%—18%

G1202R
~10%

Lin Cancer Discov 17



Ceritinib response in molecularly-defined, crizotinib-resistant tumors

19 crizotinib-resistant ALK+ NSCLC patients underwent
tumor biopsy prior to study enrollment

100

——  Best % Change from Baseline in Target Lesions .

80
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40

o
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20 éos
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29,
2%
67,
£
2,
2
H
e

Best % Change from Baseline

-100 | ® PFSevent

Crizotinib received as latest therapy: EI Yes

Shaw NEJM 14



Brigatinib post-crizotinib pooled mutational analysis

Phase 1/2 ALTA Total
Patients with baseline NGS
152 17v 32
data, n
Confirmed ORR, % (n/N) 80 (12/15) | 59 (10/17) | 69 (22/32)
Patients with secondary ALK
_ . 5 4 9
mutations at baseline, n
Confirmed ORR, % (n/N) 80 (4/5) 75 (3/4) 78 (7/9)
Patients without secondary
_ _ 102 13p 23
ALK mutations at baseline, n
Confirmed ORR, % (n/N) 80 (8/10) | 54 (7/13) | 65 (15/23)

Gettinger ASCO 16 Abstract 9060




Lorlatinib post-crizotinib
response by presence / absence of ALK mutation

cfDNA

EXP2-3A 1=58)
% Nobitatin 1 Wtn
=43 =1
609 A mutatin stas: Wone W21 mutaton ¥ Oter (4 all
¢ Respondesn (%) WY 82)
T Megan DOR, 125
o R
ol nos@%C) 650
NR=not reached.
g aplan Meier estimate.
0
8
£ -1
40
g
w
& () 4 Bestoverallrespmse:
m & Completeresponse b
_§( { rtlreponse MAA'
# §table/Noresponse AMA A
10 % Objectiveprogression .
- AABAA

Shaw AACR 18
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EXP2-3A =)
No Mutation 21 Mutation
(n=43) (n=11)
Ak muttonsens MNone W31 mutsion ¥ Oter Responders,n (%) 32 (744) B(27)
Median DOR?, AR \R
months (95% Cl)  (B4,AR)
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Next-gen ALKI show relevant clinical benefit in crizotinib-
refractory patients regardless of molecular status

National

Comprehensive  NCCN Guidelines Version 6.2018 ke 2

y Table of Contents
NCCN r(:lmerk Non-Small Cell Lung Cancer Discussion
etwork”

ALK REARRANGEMENT POSITIVE"h
SUBSEQUENT THERAPY™M.IT

* Consider local therapy
* Continue crizotinib
Asymptomatic - | Or
ympt * Ceritinib"MWW.Xx or
alectinib"MWW.XX gr
brigatinibnnX*

. See Initial cytot
» Consider local therapy¥Y therapy opi_:iy:r?s

Progression on + Continue crizotinib Progression -+

crizotinib44:v¥ or (NSCL-27)

» Ceritinib"™WW:XX o Squamous cell
alectinib"MWWXX gp carcinoma (NSCL-28)
brigatinib"n-*x

* See NCCN Guidelines
for CNS Cancers

Brain ——

Symptomatic
lso!atad . Cons_i der Iogal t_h_erapy
lesion * Continue crizotinib

Systemic « Ceritinib"™WWXX or alectinib™™"W:XX or brigatinib"M*X
- or

Mu!tlpla___ « See Initial cytotoxic therapy options®

lesions Adenocarcinoma (NSCL-27) or

Squamous cell carcinoma (NSCL-28)



Metastatic non-small cell lung cancer: ESMO
Clinical Practice Guidelines for diagnosis, treatment

and follow-up’

D. Planchard’, 5. Popat?, K. Kerr?, 5. Nowello®, E. F. Smit®, C. Faivre-Finn®, T. 5. Mok”, M. ReckE,
P. E. Wan Schil®, M. D. Hellmann'® & S. Peters'', on behalf of the ESMQO Guidelines Committee”™

Stage IV lung carcinoma with ALK translocation

Crizotinib [I, A; MCES 4]
Alectinib [I, A; MCBS 4]

Ceritinib [I, B; MCBS 4]

Brigatinib [I, B]*

|
Disease progression
|
' I

Oligoprogression Systemic progression

l

AV
Re-biopsy recommended
(mot mandatory for decision)

Local treatment
(surgery or RT) Systemic progression ——

and continue targeted
systemic treatment l

Alectinib [1, A; MCBS 4]

Ceritinib I, A; MCBS 4]




J Thorac Oncol. 2018 Jun 20. pii: S1556-0864(18)30714-7. doi: 10.1016/}jtho.2018.06.005. [Epub ahm

Brigatinib in Patients With Alectinib-Refractory ALK-Positive
NSCLC.

Lin JJ1, Zhu VW2, Schoenfeld AJ3, Yeap BY', Saxena A%, Ferris LA, Dagogo-Jack I, Farago AF', Taber A5,

METHODS: A multicenter, retrospective study was performed at three institutions. Patients were
eligible if they had advanced, alectinib-refractory ALK-positive NSCLC and were treated with
brigatinib. Medical records were reviewed to determine clinical outcomes.

RESULTS: Twenty-two patients were eligible for this study. Confirmed objective responses to
brigatinib were observed in 3 of 18 patients (17%) with measurable disease. Nine patients
(50%) had stable disease on brigatinib. The median progression-free survival was 4.4 months
(95% confidence interval [CI]: 1.8-5.6 months) with @ median duration of treatment of 5.7 months



Cancer Sci. 2018 Sep;109(9):2863-2872. doi: 10.1111/cas.13721. Epub 201@ gl PMC F“'Eﬁa
Phase Il study of ceritinib in alectinib-pretreated patients with
anaplastic lymphoma kinase-rearranged metastatic non-small-
cell lung cancer in Japan: ASCEND-9.

Hida T", Seto T2, Horinouchi H3, Maemondo M*, Takeda M®, Hotta K®, Hirai F?, Kim YH’, Matsumoto S, Ito

fasted. A total of 20 patients were enrolled from August 2015 to March 2017. All patients
received prior alectinib (100%), 13 (65.0%) patients received prior platinum-based
chemotherapy, and 4 (20%) patients received prior crizotinib. Median duration of exposure and
the follow-up time with ceritinib were 3.7 months (range: 0.4-15.1) and 11.6 months (range: 4.8-
23.0), respectively. Investigator-assessed ORR was 25% (95% CI: 8.7-49.1). Key secondary
endpoints, all investigator assessed, included disease control rate (70.0%; 95% CI: 45.7-88.1),
time to response (median, 1.8 months; range: 1.8-2.0), and duration of response (median, 6.3
months; 95% CI: 3.5-9.2). Median progression-free survival was 3.7 months (95% CI: 1.9-5.3).



Lorlatinib phase I/l study:

Best Change From Baseline (%)

EXP3B: 1 non-crizotinib TKI £

Overall2. chemo (n=27)
70 ORR, n/N (%) 9/27 (33)
60 (95% ClI) (18, 54)
50 IC ORR, n/N (%) 5/12 (42)
404 (95% CI) (15,72)
30
20 Median PFS, mo 5.5
10 . (95% ClI) (2.9,9.0)

1 M Complete response
1 M Partial response

Stable disease
M Progressive disease (PD)
Y Indeterminate .
® Off treatment or PD occurred

Solomon WCLC 17

post next-gen ALKI

Best Change From Baseline (%)

EXP4-5: 22 prior ALK TKls

Overalla. chemo (n=111)
70 ORR, /N (%) 43/111 (39)
60 (95% ClI) (30, 49)
501, ICORR, N (%)  40/83 (48)
‘;g (95% Cl) (37, 59)
20 Median PFS, mo 6.9
104[. (95% Cl) (5.4, 9.5)

iteny

o
=101 ".,!. |
-20- = —
B T T
401 |
-50- Al
60 L.

=701
-80-
=901
~100

M Complete response
M Partial response
Stable disease
M Progressive disease (PD)
¥ Indeterminate

® Off treatment or PD occured



Lorlatinib phase I/ll study: post next-gen ALKIi

Table 3. Efficacy by Last Prior Second-Generation ALK TKI Received (EXP2-5)

Alectinib Ceritinib Brigatinib
OVERALL
N 62 47 8
ORR
Ya 40.3 42.6 37.5
95% CI 28.1-53.6 28.3-57.8 85-755
DOR,? months
Median 5.6 69 MCE
95% CI 42244 5.6—NR
Progression-free survival,® months
Median 5.5 7.3 MNCE
95% CI 4,171 5.5-11.1
INTRACRANIAL — Overall
N 37 35 5
IC ORR
¥ 40.5 54.3 £40.0

Besse ASCO 18



Acquired resistance mechanisms to next-gen ALKI

Second-generation ALK TKl-resistant cases

ALK ampilification
% N.D.

Lin Cancer Discov 17



Lorlatinib post next-gen ALKI
response by presence / absence of ALK mutation

cfDNA tumor tissue
EXP3B,4-5(n=132) 0 EXP3B,4-5 n=135)
0 NoMuaion 21 Mutation No Mutation 21 Mutefion
i =8 (=Y) f0 e 8 . r=8) (=D
; ! : ALK mutafion status: M Nore M 21 mutaion = Other
ol Ak e More Watun Nobe "ot ™ mmy 2pg & " Respndes, (%)~ 21(59)  19(659)
[ R 1 VDR 82 25
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Lorlatinib activity in the presence of ALK mutations

— Among 139 patients without a detectable ALK mutation in cfDNA, 63 patients (45 % ) responded to
lorlatinib

Figure 2. (A) ALK Kinase Domain Mutations Detected in cfDNA of Previously Treated Patients With
ALK* NSCLC (EXP2-5)° (B) ORR in Previously Treated Patients With ALK* NSCLC Harboring the Most

Frequent ALK Mutations in cfDNA (EXP2-5)°
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%21 ALK kinase domain mutation was detected in 45 of 190 patients (24%); a total of 75 mutations were detected (used for the frequency denominator).

“n is the number of patients with a mutation in cfDNA. Patients may have had 21 mutation. Bars represent 95% Cls.

Besse ASCO 18



Molecular mechanisms of resistance to
first- and second-generation ALK TKIs

A) Crizotinib-Resistant Specimens B) Ceritinib-Resistant Specimens C) Alectinib-Resistant Specimens
N=55 N=24 N=17

B L1196m B ci1202r I s120ey

[ G1269A [ G1202del [ e1210x

| ciisey B rfi17ac/L [J 22 ALK mutations®
B 111711/n/s [J viisoL I ALk amplification®
[ akwr

Mechanism of acquired resistance using next-
generation ALK TKis as 1L is yet to be established

Gainor Cancer Discov 2016



ALK kinase domain mutations — drug efficacy

Crizotinib  Alectinib Brigatinib  Ceritinib Lorlatinib

G1123S Res Sens? N/D Res? N/D
1151Tins Res Res3 N/D Res’ Sens®
L1152P/R Res Sens N/D Res’ Sens®
C1156Y/T Res Sens N/D Res’ Sens®
11171T/N Res Res*5 N/D Sens*57 N/D
F1174C/L/V |Res Sens Sens® Res’ Sens®
V1180L Res Res 4 N/D Sens* N/D
L1196M Res Sens3 Sens® Sens’ Sens®
L1198F Sens ! Res? Res? Res? Res!
G1202R Res Res? N/D Res’ Sens®
S1206C/Y |Res Sens® Res® Sens’ Sens®
F1245C Res8 N/D N/D Sens8 N/D
G1269A/S |Res Sens N/D Sens’ Sens®

1.Shaw NEJM 16; 2.Toyokawa JTO 15; 3.Katayama STM 12; 4.Katayama CCR
14; 5.0u Lung Cancer 15; 6.Ceccon MCR 14; 7.Friboulet Cancer Discov 14;
8.Kodityal Lung Cancer16; 9.Zou Cancer Cell 15; 10.Bayliss Cel Mol Lif Sci
15; 11.Gainor Cancer Discovery 16



Potential algorithm

R —

Progression
on crizotinib

l

E—

1

Y

Shaw Cancer Discovery 17

—

A ALK TKI
(taifored 1o the ALK mutation,
if present)

ALK r tance

mutation
—

=
-
L e
Mo ALK

resistance
mutation

ALK- A 2nd- or 3rd-
dependent [—» generation
resistance ALK TKI

Examples
Ceritinib
M7ix Lorlatinib
Alectinib

Fi174x Lorlatinib

G1202R —_— Lorlatinib

ALK- Combination

independent | —» regimen,
resistance chemotherapy




Stage IV lung carcinoma with ALK translocation

Crizotinib [I, A; MCBS 4]
Alectinib [I, A; MCBS 4]

Ceritinib [I, B; MCBS 4]

Brigatinib [I, B]*

Disease progression

|
' I
Oligoprogression
aopros Systemic progression
Local treatment A
(surgery or RT) Systemic progression ——p >  Ne-biopsy recommended
and continue targeted YSIEmIE prog {not mandatory for decision)

systemic treatment l

Alectinib I, A; MCES 4]

Ceritinib [I, A: MCBS 4]

Systemic progression

Platinum-based ChT (see Figure 2)
In selected cases, alternative new generation ALK TKls

if available (lorlatinib, brigatinib) [, B]*
Carbolatin/paclitaxelbevacizumaby/atezolizumab [Ill, B]*

Planchard et al ESMO Guidelines 18



U.S. FDA Approves LORBRENA® (lorlatinib) for Previously-
Treated ALK-Positive Metastatic NSCLC

November 02, 2018 04:42 PM Eastern Daylight Time

NEW YORK--[BUSINESS WIRE)--Pizer Inc. (NYSE:PFE] today announced that the U.S. Food and Drug
Administration (FDA) has approved LORBRENAR® [lor-BREN-ah| (lorlatinib), a third-generation anaplastic
lympnoma kinase (ALK) tyrosing kinase inhibitar (TKI) for patients with ALK-positive metastatic non-small cel
lung cancer (NSCLC) whose disease has progressed on crizotinio and at least one other ALK innioitor for
metastatic disease; or whose disease has progressed on alectinib or certtinio as the first ALK inhibitor therapy
for metastatic disease. This inaication is approved under accelerated approval based on tumor response rate
and duration of response. Continued approval for this indication may be contingent upon veriication and
description of clinical benefit in & confirmatary trial. This represents the third FDA approval Pizer has received
for an oncology treatment, including two lung cancer medicings, within two months.

The approval was based on & non-fandomized, dose-ranging and actty-estimating, mut-cohort, muticenter
Phase 1/2 stuay, B7461001, evluating LORBRENA for the treatmen of patients wih ALK-positve metastatic
NSCLC, who were previousy treated with ane or mare ALK TKls. A total of 215 patients with ALK-postive
metastatic NSCLC were enrolled across various subgroups besed on prior reatment, Among these patints,
overal response rate (ORR) was 48 percent (95% CI. 42%, 55%) and mportant, 57 percent had previous
treatment with more tnan ang ALK TK], In the trial, 63 percent of patients had  history of ran metastases
and inracranil respons rate was 60 percent (3% C1, 49%, 70%),
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Table 1. ALK mutatlions in pre- and post-lorlatinib blopsies
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35% lorlatinib resistant pts harbored
compound ALK mutations

Patient ID Resistance® Pre-lorlatinib® Post-lorlatinib

MGHD 47 Primary = No ALK mutation

MGHOD48 Primary —_ Mo ALK mutation

MGH262 Primary —_ Mo ALK mutation

MGHO52 Primary Mo ALK mutation Mo ALK mutation

MGHDS8 Primary Mo ALK mutation Mo ALK mutation

MGHO 54 Primary Mo ALK mutation Mo ALK mutation —r
MGH2107 Primary Mo ALK mutation Mo ALK mutation

MGH987 Primary _— ALKI1171M+ L1198F¢

MGHZ20 Acquired —_ ALK 1117 1M+ D1203N

MGH2041 Acquired —_ ALK G1202R+ G1269A

MGHOB2 Acquired ALK C1158Y ALK C1156Y +L1198F9

MGHS53 Acquired ALK G1202R ALK G1202R+L1196M=

MGHDEF Acquired ALK G1202R ALK G1202R+ L1204V + G1269A#2
MGHDB6 Acquired ALK EL210K+D1203N ALK E1Z10K+D1203N +G1l2694=
MGHODGS Acquired ALK L1196M ALK G12694

MGH2092 Acquired ALK 117 1IN Mo ALK mutation

MGHOD40 Acquired ALK G1202R Mo ALK mutation

MGH2094 Acquired —_ Mo ALK mutation

MGHE106 Acquired —_ Mo ALK mutation

MGHZ108 Acquired —_ No ALK mutation

*Resistance is classified as primary (i.e., best response is worsening disease) or acquired (i.e., initial response to

lorlatinib or stable disease =6 months, followed by worsening disease).

tPre-lorlatinib biopsies were obtained on the ALK TK| used prior to lorlatinib.
“These mutations were shown to beincis by amplifying EML4-ALK from frozen tumor-derived cDMA, subcloning
the PCR products into pCR4-TOPO and sequencing individual bacterial colonies, as described inref. 19.

“These mutations were previously reported to be in cis (ref. 19).
sThese mutations wera shown to be in cis by SMaPshot NGS testing. In the case of the triple ALK mutant in
MGHDET, ALKS1202R gand ALKY29% ware confirmed to be in cis by SMaPshot MGS; in the triple ALK mutant in
MGHOSE, ALKEIZ10 and AL K12 ware confirmed to be in cis by FoundationOne.

Yoda Cancer Discov 18



Mechanisms of resistance differ by ALK-fusion variant

Frequency of ALK variants in NSCLC Distribution of ALK resistance

biopsies mutations in NSCLC biopsies
EMLA ALK ALK Variant 1 (n = 19) ALK Variant 3 (n = 32)
vl 4% E1210K V1180L +
I m Kinase - {n = 55| E1210K + D1203N G1202R  11171IN G1202del
+51206C 6% +F1174L +C1156Y ~+ C1156Y
6% 3% % /— 3%
v2 G1202del G1202R
| I -

0%
(n=51)

I E Kinase . Wafb

|P¥Y Kinase . vealb

L1196M
1%

F1174¢

G1202R

]
!
E| | B
5

1% 37.5%
A20 BAEE |11;:"ms Tl;:qi"(
I m R . v v1;520L
Non{ﬂll:: % ALK mutations Vari:zm l Va::m ° _1Z5
% G1202R 0 435 .001

Biopsies obtained after disease PD
on a next-gen ALKi by EML4-ALK
variant
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Plasma genotyping by NGS is an effective method for
detecting ALK fusions

High degree of concordance between
plasma and tissue alterations

» At disease PD, ALK fusion was
detected in plasma from 19 (86%) of 22
patients

* Among 16 cases where
contemporaneous plasma and tissue
specimens were available 100%
concordance between ALK mutation
results observed

Dagogo-Jack JCO Prec Oncol 18

Longitudinal ctDNA analysis
(N=79)

Disease progression on study

{n=29)
ctDNA analysis successful ctDNA insufficient for analysis
(n =22} {n=7]
23 Repeat biopsies Repeat biopsy not
attempted for 20 attempted
atients* ni= 2
P { ' Patients with CNS-only n=1)
progression

Patients with isolated {n=5)

intrathoracic disease progression
" ) Patients with isolated {n=1)

Tissue Tissue

Inaccessible site  (n=1)
Patient preference (n=1}

institficiant sufficiant progression of a liver lesion
(n=7) {n=16) Three of six attempted repeat biopsies

sufficient for analysis

*Three patients underwent tissue sampling twice during plasma surveillance




Tracking the evolution of resistance to ALKi

(A) MGH987 (B) MGHO87 (C) MGH989
Criz Alectinib Ceritinib Ceritinib Lorlatinib Alectinib Ablation
0.12 - -
- EMLA-ALK /\ - EMLE-ALK -ALK
\ 0.03
G - ALK11171N / \ o010 - ALK G1202R - ALK G1202R
0.02
ooe N A
/‘ 0005 |
o / /" \ 0.0
0.00 —d ¥ 0.00 - - Q0 g A
0 100 200 o 100 200 o s0 100 50 00

Appearance of new liver lesions on alectinib Progression of lung mass on ceritinib Liver oligoprogression on alectinib

Quantitative assessment of structural variants may be clinically useful and
complementary to radiographic assessment in some patients

Dagogo-Jack JCO Prec Oncol 18



CAPPASLC/AMP Recommendation

ASCO Endorsedt Recommendation [with modfications or
OUalfying statements n bol alics

No Recommendation: There is currently insufficient evidence
to supportarecommendation for or against routine testing for
ALKmutational status for patients with lung adenocarcinoma
with sensitizing ALK mutations who have progressed after
treatment with an ALK-targeted TKI.

There is currently insufficient evidence to support
a recommendation for or against routine testing for ALK
mutational status for patients with lung adenocarcinoma with
sensitizing ALK mutations who have progressed after
treatment with an ALK-targeted TKI.

Kalemkerian JCO 18

IASLC

REVIEW ARTICLE

'.) Check for updates

Liquid Biopsy for Advanced Non-Small Cell
Lung Cancer (NSCLC): A Statement Paper from
the IASLC

Christian Rolfo, MD, PhD, MBA,’ Philip C. Mack, PhD,D

Giorgio V. Scagliotti, MD, PhD," Paul Baas, MD, PhD,? Fabrice Barlesi, MD, PhD,"
Trever G. Bivona, MD, PhD,’ Roy S. Herbst, MD, PhD,® Tony S. Mok, MD,h

Nir Peled, MD, PhD, Robert Pirker, MD, Luis E. Raez, MD," Martin Reck, MD, PhD,'
Jonathan W. Riess, MD,” Lecia V. Sequist, MD, MPH,™ Frances A. Shepherd, MD,"
Lynette M. Sholl, MD,° Daniel S. W. Tan, MBBS, PhD,” Heather A. Wakelee, MD,?
Ignacio I Wistuba, MD," Murry W. Wynes, PhD, David P. Carbone, MD, PhD,"

Fred R. Hirsch, MD, PhD,"* David R. Gandara, MD°

Recommendations

Detection of ALK acquired resistance mutations in
patients progressing during ALK TKIs is not required in
clinical practice to switch them to a different ALK TKI.
Howewer, such information may be wvaluable in deter-
mining the optimum choice of next-generation TKIs,
which have differing activity against distinct mutations.
When re-biopsy of the progressing site is not feasible,
comprehensive testing such as a NG5S panel using ctDINA
is preferred because this method can provide informa-
tion not only on ALK resistance mutations but also on
other molecular mechanisms of resistance for which the
patient may receive treatment either through a clinical
trial or expanded access.



Is there an optimal sequencing approach to overcome resistances in
ALK-driven NSCLC tumors? Summary

ALKi have favourably transformed the course of disease for ALK+ patients
v After crizotinib failure: next-gen ALKi, active

Next-generation ALK TKiIs first, best treatment option
v’ Efficacy
v" CNS activity

Standard therapy at PD after next-gen ALKi, lorlatinib?

Plasma genotyping by using NGS technology can reliably detect ALK fusions / ALK
resistance mutations

Re-biopsies / liquid biopsy encouraged in patients with PD to ALKi to better understand
resistances mechanisms and develop future therapeutic approaches
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