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TL elval ol BlLoOelKTEC

A BIOMARKER : is any characteristic that can be measured and
that gives an indication of the biological state of the patient or
their tumor.

=DICTIVE B]Oj\> RKERS : indicate whether a particular
treatment is likely to provide a clinical benefit for a patient.

— An Update on Predictive Biomarkers for Treatment Selection in Non-Small Cell Lung Cancer
: Tamkin Ahmadzada, Steven Kao Glen Reid Michael Boyer Annabelle Mahar and Wendy A. Cooper.
J. Clin. Med. 2018, 7, 153; doi:10.3390/jcm7060153
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Tailored approach

Treatment

Treatment A
(effectivein 20% of
target population;
80% is waste)

Treatment A
Treatment B
Treatment C

Treatment D
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An Update on Predictive Biomarkers for Treatment Selection in Non-Small Cell Lung Cancer
Tamkin Ahmadzada , Steven Kao Glen Reid Michael Boyer Annabelle Mahar and Wendy A. Cooper J. Clin. Med.
2018, 7, 153; doi: -ij O/Jcm7060153
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|oTOAOVLKOC TUTTOC ooV OELKTNC

(ERCC1) Excision repair cross-complement group 1

enzyme,
0S (TYMS) thymidylate synthase
12 + (RRM1) ribonucleotide reductase regulatory
i subunit M1

(BRCA1) breast cancer-specific tumor suppressor
protein 1 for platinum-based chemotherapy

NO predictive utility sufficient

for routine clinical practice
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Therapeutic Plateau in Metastatic NSCLC
ECOG 1594

1.

__ Cisplatin/paclitaxel
_ Cisplatin/gemcitabine
Cisplatin/docetaxel

‘-..:LM Carboplatin/paclitaxel
e g R

(S
o W -

Schiller JH, et al. N Engl J Med. 0 5 0
2002;346:92-98.
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Evolving landscape of lung cancer treatment

1980s & 1990s 2015 2017 & 2019
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‘gl Introduction of
: chemotherapy

NSCLCvs SCLC I

Introduction of
checkpointinhibitor
monotherapy (NSCLC

Bunn, 5emin Oncol 198%; Bunn, et al. Clim Cancer Res 1998; Scagliotti, et al. 1 Clin Oncol 2002; Sandler, et al. M Engl | Med 2006 Shepherd etal. N
Engl J Med 2005; Brahmer, et al. N Engl] Med 2015; Horn, et al. N Engl J Med 2018




METAAANAZEI2Z TOY EGFR

EGF bind ng
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Mutations associated
with drug resistance . T790M (50%)*
D770 N771 (ins NPG)
D770 N771 (ins SVQ)
D770 N771(ins G), N771T
V769L
5768

D761Y

8

(<1%) s o (5%) . B
~ o~ «© <«© «©
[ Exon I8 Exon 19 I Exon 20 Exon 21
| (nuclectide-binding loop) | ‘ (activation loop)
G719¢C | AE746-A750 V765A L8S8R (40-45%)
G7195 AE746-T751 T783A N826S
G719A AE746-A750 (ins RP) (<1%) AB39T
VE8IM AE746-T751 (ins A/1) K846R
N700D AE746-T751 (ins VA) L86IQ
2 E709K/Q AE746-S752 (ins A/V) G863D
S720P AL747-E749 (A750P) (40-45%)
(5%) AL747-A750 (ins P)
AL747-T75]

AL747-T75]1 (ins P/S)
AL747-5752
AL747-752 (E74€V)
AL747-752 (P7535)
AL747-5752 (ins Q)
AL747-P753
AL747-P753 (ins S)
AS752-1759

(45%)

Mutations associated
with drug sensitivity

Sharma, 2007

Nature Reviews | Cancer
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METAAANAZEI2 TOY EGFR

Median progression-free survival (PFS) in clinical trials for patients with £EGFR mutation—positive
advanced non—small cell lung cancer (NSCLC) treated with EGFR-TKIs.

Median PFS
Regimen Trials References
(Months)

WITOG3405, NEJOO2, LUX-Lung 7, ARCHER
1050

Gefitinib

Erlotinib EURTAC, OPTIMAL, NEJ026 10.4-13.3 [6,7,12

Afatinib LUX-Lung 3. LUX-Lung 6, LUX-Lung 7 11.0-11.1 [8.9.10]

Dacomitinib ARCHER 1050 14.7 [11]

Erlotinib +

| NEJ026 16.9 [12]
BER’HCIZUDlﬂb

Osimertinib (second
AURA3 10.1 [13]

line)

Osimertinib (first line) FLAURA 18.9 [14]




Probability of progression-free survival

Atrisk:
Gefitinib
CIP

METAANAZEI2 TOY EGFR

IPASS: Progression-free survival in EGFR-
mutation + vs - patients

EGFR mutation-positive

Gefitinib (n=132)

1.0 Carboplatin/paclitaxel (n=129)
HR (95% CI) = 0.48 (0.36, 0.64)
0.8 p<0.0001
No. events gefitinib, 97 (73.5%)

0.6+ No. events CIP, 111 (86.0%)
0.4 -
0.2
0.0 T T T T

0 4 8 12 16 20 24

Months
132 108 71 31 11 3 0
129 103 37 7 2 1 0

Probability of progression-free survival

1.0 =

EGFR mutation-negative

Gefitinib (n=91)
Carboplatin/paclitaxel (n=85)

HR (95% CI) = 2.85 (2.05, 3.98)

488 p<0.0001
No. events gefitinib, 88 (96.7%)
0.6 No. events CIP, 70 (82.4%)
0.4+
0.2
0.0 T
0 4 8 12 16 20 24
Months
91 21 4 2 1 0 0
85 58 14 1 0 0 0

Treatment by subgroup interaction test, p<0.0001

Incidence of EGFR mutation: 261/437 = 59.7%

Mok et al 2008



METAANAZEI2 TOY EGFR

EGFR Tyrosine Kinase Inhibitors

N

First Generation Second Generation Third Generation
(Reversible) (Irreversible) (Mutant-Selective)

| | |




METAAANAZEI2Z TOY EGFR

Afatinib: an irreversible ErbB Family Blocker

igands
== ~ettng

EGFR inhibigogﬂ e ll) -

ErbB Family Blockade

@ EGFR (ErbB1) S ErbB3
W HER2 (ErbB2) W ErbB4




METAAANAZEI2Z TOY EGFR

* DELL19

Del19 mutation
A LUX-Lung3 Afatinib Pemetrexed-cisplatin

100 ( (n=57)

C LuX-Lung 6 Afatinib Gemcitabine-cisplatin
(n=124) 5

100
, months

pvalue

2
[
o
&

Afatinib
et

Number at risk
Afatinib 1

Gemcitabine-

cisplatin

Number at risk
Afatinib 112 108 105 102 9
Pemetrexed- &7 55 50 46 43

cisplatin
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EGFR exon 20 insertions(4%)
T790M (50%)

Activation PI3K/AKT (5%)
IGF1R Pathway

Activation NFkB

Met Amplification (4%)

PTEN mutation

F K3CA mutation
Her2 Amplification
VIAPK1 amplification

BRAF mutation

L0ss of activating EGFR mutant gene

Histological transformation SCLC (14%)

MET HER2 + T790M

4%

amplification
3%

Unknown
small cell+MET 18%
1% \

small cell —

1%/
small cell +

T790M
2%

MET+ T790M
3%



3n¢ FTENIAZ TKI'S

Overcome Resistance with next-generation TKIs

Osimertinib

Increased potency to EGFRT790M
Potential to sustain longer efficacy
Reduced toxicity

Wild Type EGFR EGFRm T700M+
cons0]0600]0000g Eeees|P00l0acay  EEROC|PE0A)0aaag
COOUO|U00C|000ny @UUTE|UO0N|000gY  EOUBE|BOUC] 0000y

CNS penetration

T700M

mr%
mom‘
&

-AZ[)QQQ] YClosimertini ["'C]AZ5104

oA th SR i
¥1 3 B .
:M 4 ~ &n J‘Wé i

Ballard Pe al Cancer Therapy 2016

Penetration of 3 gen TKls of BBB

[V'C]rociletinib ["'C]gefitinib
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FLAURA DOUBLE-BLIND STUDY DESIGN

Patients with locally advanced or
metastatic NSCLC

Key inclusion criteria
+ =18 years (=20 years in Japan)

RECIST 1.1 assessment every
6 weeks until objective
progressive disease.
Following the primary PFS analysis,
progression events by RECIST 1.1
were no longer centrally collected

Stratification by
+ WHO performance status 0/ 1 e Fr e

¢ Ex19del/ L838R (enrclment by local or (Ex19del / L858R)
central EGFR testing) and race Comparator EGFR-TK]

LIPS S A (Asian / non-Asian) Gefitinib (250 mg p.o. qd) or Crossover was allowed for patients in
e Erlotinib (150 mg p.o. qd) the comparator EGFR-TKI arm,
Stable CNS metastases allowed (n=277) who could receive open-label
osimertinib upon central confirmation of
progression® and T790M positivity

Randomised 1:1

OS was a key secondary endpoint

+ Final OS analysis planned for when approximately 318 death events had occurred
+ For statistical significance, a p-value of less than 0.0495, determined by O’Brien-Fleming approach, was required
+ Alpha spend for interim OS analysis was 0.0015

+ At data cut-off, 61 patients (22%) in the osimertinib arm and 13 patients (5%) in the comparator arm were ongoing study treatment

Data cut-off: 25 June 2019

CUﬂgI‘eSS Soria et al. N Engl J Med -
SB%%ELU NA M *By investigator assessment if disease progression occurred after the primary -
p.o., orally; gd, once daily; RECIST 1.1, Response Evaluation Criteria In Solid Tumoars version 1.1; WHO, World Health Organization



[ENIAY TKI’

PRIMARY ANALYSIS: PROGRESSION-FREE SURVIVAL

PFS Favours comparator EGFR-TKI
Subgroup > HR (95% Cl)
Overall (n=556)
Log-rank (primary) —— 0.46 (0.37, 0.57)
Unadjusted Cox PH Lo o 0.46 (0.37, 0.57)
0.8 =1 Sex
Male (n=206) e e | 0.58 (0.41, 0.82)
Female (n=350) ——i 0.40 (0.30, 0.52)
Age at screening
i 0.6 <65 years (n=298) —_— 0.44 (0.33, 0.58)
% : 265 years (n=258) | — 0.49 (0.35, 0.67)
> Race
= Asian (n=347) —— 0.55 (0.42, 0.72)
s Non-Asian (n=209) —_—— 0.34 (0.23, 0.48)
g 0.4 = Smoking history
Yes (n=199) — i 0.48 (0.34, 0.68)
No (n=357) ——i 0.45 (0.34, 0.59)
CNS metastases at trial entry
Yes (n=116) el 0.47 (0.30, 0.74)
0.2 No (n=440) —— 0.46 (0.36, 0.59)
WHO performance status
0 (n=228) Lo | 0.39 (0.27, 0.56)
= Comparator EGFR-TKI 1(n=327) —_—— 0.50 (0.38, 0.66)
0.0 EGFR mutation at randomisation
: I I I 1 I I I I 1 Ex19del (n=349) ——i 0.43 (0.32, 0.56)
! 0 3 6 9 12 15 18 21 24 27 L858R (n=207) —— 0.51 (0.36, 0.71)
. Time from randomisation (months) EGFR mutation by circulating tumour DNA
No. at risk Positive (n=359) —— 0.44 (0.34, 0.57)
Osimertinib 279 262 233 210 178 139 71 26 4 0 Negative (n=124) L ————— 0.48 (0.28, 0.80)
Comparator EGFR-TKI 277 239 197 152 107 78 37 10 2 0 Centrally confirmed EGFR mutation
Positive (n=500) —— 0.43 (0.34, 0.54)
Median PFS, months (95% Cl) HR (95% Cl) Negative (n=6) NC (NC, NC)
I I I T TTTTI I 1
189(15.2,214) 0.46 (0.37, 0.57); 0.1 02 03 04 06 0810 20 10.0
Comparator EGFR-TKI 10.2(96,11.1) p<0.001 PFS hazard ratio and 95% CI

COﬂgreSS Data cut-off: 12 June 2017
g’aq%ELONA m . Soriaetal. N EnglJ Med 2018;378:113-25
Cl, confidence interval; ctDNA, circulating tumour DNA; NC, not calculable; PH, proportional-hazards




GioTag: Study objectives and design

* Stage lIk/IWNSCLC
« Common EGFR mutation (Del19LB5ER)

Afatinib 1st-line Csimertinib 2L TT90M+

Cisimertinib in 2nd-line fior TTA0M+ disease until PO or treatment L [eley -

discontinuation due o
discontinuation due to AE
Data were collected only in patients who = = AE or dealh

staried osimertinik 10 months pror to data
entry”®

Afatinib 1L EGFR M+

* Treatment with osimerinik within an

EARFICUR or regular clinical practice Time on treatment

Data collection: From Q1 o Q2. 2018 (retrospective chart revieaw)
Fimal results: Q2. 2018; final stedy repart; (33, 2018, publication available

Frimary objective

lime on treatment with afatimb as hirsi-ine therapy in EGRFRNM+ NSCLOC followed by osimartmb In case the
80N resislance mutation swas devaloped 10 real-world sethng. Time on reatment 15 defined from the start
af the first-hine treatment untll the and of the second-line treatrment.

stcaondary objechive:

la eolect data on deguiro resistance mechanism o csimertimb
The Threshold af 210 manths was chosen o awaid aaly cansanng and enahle collectian of matire data. Thig thiashald dosas nol differantale bahivaen
oG of e onlinue Tt Iresatmeent. Theare was no thieshalkd Tor aratin

EAP = aipandad &tcass prpramme IP = compassionata uae programme

il e line altrisls. qoad'c 2w G TOSITOF T3, Hochimair M &t &l Fdlive Qunead 2018




GioTag Study UPDATE

Median OS

. 41.3 months
Overall pnpulahnn (90% Cl; 36.8 — 46_3)

At time of analysis, the
total number of events was

__ED Year 2 E 85

At Year 2, B0% of
patients treated with
the sequence of
GIOTRIF™ followed by
osimertinib were still
alive

Median time on treatment with GIOTRIF® followed by osimertinib was 28.1 months




GioTag Study UPDATE

Patients with Del19

82

@

APRIL 2019

Median OS5
45.7 months

(90% Cl:45.3 - 51.5)

At time of analysis, the
total number of events was
28

At Year 2, 82% of
patients treated with
the sequence of
GIOTRIF® followed by
osimertinib were still
alive

Median time on treatment with GIOTRIF® followed by osimertinib was 30.6 months




2019 World Conference
on Lung Cancer
September 7-10, 2019 | Barcelona, Spain

gt | 2019 World Conference on Lung Cancer
22-24 months for T790M +ve - a— l Septernber 7-10, 2019 | Barcelona, Spain

ORI ) [ 3 g s >

17-19 months for T790M -ve

EREERGEERREI, ) e

24 months

Waiting for
Osimertinib as the 1 line treatment 19 mos >| Chemo 5 m'}5> FLAURA OS result

26-31 months, AE ?? Rate of T790M +ve ??, CNS efficacy ??

Combination 1** gen TKI and chemotherapy 16-21 months > 31 gen TKI 10 mos >

26-29 months, AE ?? Rate of T790M +ve 77, CNS efficacy ??

Combination 1* gen TKI and Antiangiogenesis 16-19 mos 3" gen TKI 10 mos >

Thanyanan Reungwetwaltana, Ramathibodi Hospital, Mahido! University, Thailand
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EML4-ALK
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Historical Overview of ALK+ NSCLC
Therapeutic Options: Focus on ALK Inhibitors

milestones AU

Crizotinib accelerated
approval

2007 (any line of therapy)*
EML4-ALK

identified as
driver oncogene
in NSCLC!

2012
Crizotinib
conditional
approval (2 2L)2

milestones

Platinum doublets

!

w
v,

2014
Ceritinib accelerated
approval (post-
crizotinib)3

2017
Brigatinib
accelerated
approval (post-

izotinib)’

2018
Lorlatinib

2015 approval (2

2013 Alectinib
Crizotinib full
approvall

Alectinib
accelerated 1L
approval M approval®
(Posgy
crizotifib)®

2017
2015 Alectinib

Ceritinib February 2018
conditional conditional Brigatinib

approval approval approval
(post-crizotinib)? (post-
and crizotinib)!3
December 2019
Lorlatinib
approval (
Ceritinib 1L label )14
extension!!

Crizotinib 1L
label
extension®

ALK-targeted agents



Phase lll Trials

of the first ALK/TKI Crizotinib vs Chemotherapy

PROFILE 1007
Shaw et al.
NEJM 2013
(2nd line)

PROFILE 1014
Solomon et al
NEJM 2014
(15t line)

Oncol Supp 3 2016

Response Rate
65 vs 20%

Response Rate
74 vs 45%




Acquired Resistance in ALK+ NSCLC

* Most patients develop resistance
to crizotinib®?

* Usually within 1-2 years Unknown

* CNS relapses are common?

* Mechanisms of resistance are ALK
diversel? BEUES 5006y

- ALK resistance mutations 11577,
Ns

- ,
- Alternative signaling pathways amp-or.mu

Bypass tracks

amp, amplification; CNS, central nervous system; mut, mutation
1. KatayamaR, et al. Sci Transl Med 2012;4:120ral7;
. 2. 2. Doebele RC, et al. Clin Cancer Res 2012;18:1472-1482;
L 3. 3. Takeda M, et al. J Thorac Oncol 2013;8:654—657.



Mutational sensitivity of established and
investigational ALK TKIs

Cellular ALK phosphorylation mean IC4, (nmol/L)

Mutation status Crizotinib Ceritinib Alectinib Brigatinib Lorlatinib

Parental Ba/F3 763.9 885.7 890.1 2774.0 11293.8

EML4-ALK V1 38.6 4.9 11.4 10.7 2.3

IC5, < 50 nmol/L

ICs0 > 50 < 200 nmol/L

EML4-ALK
C1156Y . 5.3 11.6 45 4.6

EML4-ALK
11171N 8.2 397.7 26.1 49.0

EML4-ALK IC5, = 200 nmol/L

111718

EML4-ALK
11717

EML4-ALK
F1174C

EML4-ALK

EML4-ALK
L1198F 04

EML4-ALK
50.1

EML4-ALK
G1202del

EML4-ALK
D1203N

EML4-ALK
E1210K

EML4-ALK
oA 117.0 0.4

EML4-ALK
D1203N+F1174C 338.8 237.8

EML4-ALK
D1203N+E1210K

58.4

116.3

150 Jie Gainor JF et al., Cancer Discov 2016.



The NEW ENGLAN D
JOURNAL o« MEDICINE

ESTARLISHED IN 1812 MARCH 27, 2014 VOL. 370 NO. 13

Ceritinib in ALK-Rearranged Non—Small-Cell Lung Cancer

Alice T. & h-n H[ Fh[ Dong-Wan Kim, H[l Ph.D. Ranee A 1hr-4 M.D., |:|-|r|--|

ASCEND-1, 2 and 3: Progressmn Free Survival and Duration of Response

ASCEND-1 ASCEND-1 ASCEND-2 ASCEND-1 ASCEND-3

ALKi pre-treated ALKi Naive
n=163 n=140 n=83 n=124

PFS, median (mo) . 6.93 7.2 (5.4, 9.0) 18.4 11.1 (9.3, NE)

12-month PFS : 28.4% 61.3%

' DOR, median (mo) . 8.25 9.7 (5.6, 12.9) 17.02 9.3 (9.1, NE)




CERITINIB WITH AND WITHOUT BRAIN METS

ASCEND 4: PF5 By BIRC in Patients Without =
Ceritinib Achieved Better PFS in Patients Withe

Brgan metasteies ot baaskine: Mo [ = | o -a o
Ceritinib Chearmeot aritimib Chemother

{ri=1%0]) ap =84 apy
| iN=62)

Ewemmvts, m (3] 54 {41.5)

Ple=diian {255 8. &1, &7 (4.1,
1}, meonthes &4 10.8)

93% ()= 0.70 (044, 1.13]

.
-
=
g
2
&£
=
]
L]
i
&

. L& IE 18 IO I 14 14 2
Tirne [manths)

PLOG: & da Caghro & al. IASLE 17th WCLE Vienna, Dacamiber 2016




ALECTINIB

J-ALEX TRIAL Peters NEJM 2017
Hida The Lancet 2017

Hazard ratio for disease progression or death,
0.47 (95% ClI, 0.34-0.65)

Primary Endpoint: PFS by IRF (ITT Population)] o e

—— Alectinib ——Crizotinib
(N=103) (N=104)

1003 Events, n (%) 25 (24.3%) 58 (55.8%) T;
0 Median, mo [95%Cl]  NR[203-NR]  10.2[8.2-12.0] s
g P-value <0.0001 - T a
o 808 HR [99.6826% Cl] 0.34[0.47 - 0.71] 3 2 _Alectinib
: 23
E e &
e NR 2's
R
o =
(¢] ~.
@ a
4
5 200
é: ] |

T T T T T T T T T T
No o etk om0 30 60 90 120 150 180 210 240 270 Month
ol O I LI CRE GRS I T No. at Risk
. Alectinib 152 135 113 109 97 81 67
SCOANNUALMEETWG . " Presented by: Hiroshi Nokinara 14 Crizotinib 151 132 104 84 65 46 35

ml] HR(95%Cl) ORR  ALEX PFS[95% CI]  HR (95%CI)  ORR

-‘ 91.6%  Alectinib  25.7 (19.9,NR) 82.9%
0.34 0.5

am (0.17,07) 78.9%  Crizotinib  10.4 (7.7,14.6) (0.36,0.70) 75.5%



BRIGATINIB

First-line brigatinib (ALTA-1L): CNS and non-CNS efficacy,

competing risk analysis

Cumulative incidence of CNS progression
without prior systemic progression

[ %]
L]

Cause-specific HR for o
CMNS prggressign: Crizotinib |:r|:138]
0.30 (95% CI, 0.15-0.60)

o]
=]

Brigatinib (n=137)

—
L]

[T,
[=]

@ =2
(%] -
E £
e
.EE
'E'u":
20
==
s»
Ez
E0
o

g9 12 18
Time, months

Cumulative incidence of
non-CNS progression, %

Cumulative incidence of hon-CNS progression
without prior CNS progression

n
L]

Cause-specific HR for
non-CNS  progression= Crizotinib (n=138)
0.51 (95% CI, 0.30-0.86)

.
=

Ll
—

Brigatinib (n=137)

M3
L]

—
—

L]

G g9 12 18
Time, months

Time to CNS progression (without prior Brigatinib Crizotinib
systemic progression), [TT population (n=137) (n=138)

Time to non-CNS progression (without Brigatinib Crizotinib
prior CNS progression), ITT population (n=137) (n=138)

Cumulative incidence rate, % (95% CI)
6 months 4.0(15-85) 16.5(9.9-22.3)
12 months 12.0(6.4-19.5) 226(15.2-31.0)
Cause-specificHR (95% CI) 0.30(0.15-0.60); F=0.0012

Cumulative incidence rate, % (95% CI)
6 months 12.6(7.6-19.1) 20.0013.6-27.3)
12 months 20.2({12.8-28.9) 36.8 (27.2-46.5)
Cause-specific HR (95% CI) 0.51(0.30-0.86); P=0.017=

Brigatinib is not approved in the first-line setting.




GDOD SCENCE
BETTER MEDIOINE
BEST PRACTICE

Figure 5. Treatment algorithm for stage IV lung carcinoma with ALK translocation.

Updated version published 18 September 2019 by the ESMO Guidelines Committee

Stage IV lung carcinoma with ALK translocation

Alectinib [I, A; MCBS 4]
Crizotinib I, A; MCBS 4)*
Ceritinib [1, B, MC8S 4}
Brigatinib 1, B}

Disease progression
1

' I
Oligoprogression ) )
Systemic progression

!

N

: x Re-blopsy recommended
Systemic progression —p
¥ el (not mandatory for decision)
=

Aller crizotinib:
Alectinib [L A; MCBS 47
Ceritinib [I, A; MCBS 4}*

After at least 1 ALK TKI,

other than crizotinib:

Brigatinib i1, A; MCBS 3]* Lorkatinib [I1, A; MCBS 3)°

Systemic progression

!

R
Platinun-based ChT (see Figure 2)

Carboplatin/pachitaxel/bevacizumabratezolizumab [Ill, B




Evolving Treatment Paradigms in ALK+ Lung Cancer

1%t generation TKI 2nd generation TKI 31 generation TKI

Crizotinib Ceritinib Lorlatinib
Alectinib
Brigatinib

2nd generation TKI 31 generation TKI

Ceritinib Lorlatinib
Alectinib

Brigatinib
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BRAF MUTATIONS

Ligand-activated TK receptor

RAF INTRACELLULAR SIGNALING PATHWAYS

O

CCT196969

CCT241161
' ® + LXH254 VEMURAFENIB
o DABRAFENIB
SORAFENIB

TAK632
BRAF
@‘ D TAKS80
; BRAFY” p———] LY3009120
@ CCT3833

O

PLX7904
PLX8394

— () — @2
QAQL

£, TRAMETINIB
@ : SELUMETINIB
TSC2 COBIMETINIB
l LLT462
(P €C-90003
GDC - 0094

MK-8353
ONA }

Cell growth, proliferation, differentiation,
apoptosis inhibition, migration, survival

6
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mTOR




BRAF MUTATIONS

Inhibition of BRAF V600 Kinase

)

3 o . e V600 mutated BRAF

< constitutively activates
MEK ERK path

e Non-V600 mutations

‘ either increase or impair
Dabrafenib BRAF kinase activity
Vemurafenib * Impaired BRAF kinases
can still'activate the ERK

pathway in,a CRAF-
dependent manner

Proliferation, Growth, Survival :




DABRAFENIB + TRAMETINIB

MECHANISM OF ACTION FOR DUAL MAPK PATHWAY INHIBITION WITH
DABRAFENIB + TRAMETINIB TO OVERCOME ERK ESCAPE MECHANISM

Growth factors —» D

Normal Abnormal

(cancer)
Receptor tyrosine kinase

R T T T T T YT T YT T YT YT Y R R T T T T T T T T T s TN T T T O T YT T T T T ST YT O O Y T Y YT T IO O YT YT I T OITYTTT Y=

RAS
Signal transduction

o~ e ("{ BRAF \D o Vemurafenib
( BRAF_," Dabrafenib

Dimerization and e p SRR
activation l I

Rewersble, polert seleclive inksbdor
of RAF unases BRAF V600 and
particularly BRAF VEOJE and VEOOK

(BraF X BRAF ) ( Bnrfan\ =
e a2 § _mut_

D |
Trametinib N, i 4

Raversible, highly selective
nhibitor of MEK1 and MEK2
kinase aclivity

dabrufenity
’

arget

Wiki-typs BRY 2

l BHAF VeOOE LR
] Nucleus
e K dranscription —» survives
vest o.F e and proliferation
MER 0.9 o

¥ristina M. llieva et al, mol cancer therapeutics



DABRAFENIB + TRAMETINIB 2N° LINE

BRF113928 STUDY : MAXIMUM CHANGE IN TARGET LESION BY BEST
CONFIRMED RESPONSE WITH DABRAFENIB + TRAMETINIB IN 2N° LINE

Cohort B
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ORR: 66.7% (95% CI 52.9, 78.6)

-
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0
0+ :
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-

Best confirmed responset

9 MCR

h

-
M s0
iy

M NE

mPFS: 10.9m (7.0-16.6)

Flanchard D ef al. Lancef Oncol 2016;17-984-943;
Planchard D ef al. J Clin Oncol 2017, 35(Suppl):Abst 9075



DABRAFENIB + TRAMETINIB 1NP LINE

BRF113928 STUDY : MAXIMUM CHANGE IN TARGET LESION BY BEST
CONFIRMED RESPONSE WITH DABRAFENIB + TRAMETINIB IN 15T LINE

Cohort C
ORR: 64% (95% CI 46, 79)
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The mOS was_;it.ﬁ months, .
51% achieved a 2-yr survival mPFS: 10.2m (6'9-15'?} o
Planchard D ef al. Lancet Oncol 2017:18:1307—1316




Treatment algorithm for stage IV lung carcinoma with
BRAF V600 mutation, ESMO Clinical Practice
Guidelines, September 2019

Stage IV lung carcinoma with BRAF V600 mutation

Dabrafenib/trametinib [l A; MCBS 2]
or
Platinum-based ChT IV A]

Disease progression

l Systemic progression

Oligoprogression l

l Dabrafeibrametii i A
A\ 2 or

T O R 3 Platinum-based ChT [IV, A] (see Figure 2) if
BRAF/MEK inhibitors received in first line
Consider immunochemotherapy as per
Figure 2 if smoker [V, B]



NTRK- ROS1

* ROS1 as a target in NSCLC

* Crizotinib rpa approved for ROS1+ NSCLC in 20168

Y)RR=72%

PFS=19 months
lvity data




Entrectinib

Entrectinib is an oral, potent and selective
ROS1/NTRK /ALK tyrosine kinase inhibitor that is CNS

activel?
Designed to cross the blood-brain barrier (BBB), with

demonstrated
clinical activity in primary brain tumours and secondary CNS

metastases
83% intracranial ORR in ROS1+ NSCLC patients

CNS responders 5/6 5/7
IC ORR (95% Cl) 83.3% (35.9-99.6) 71.4% (29.0-96.3)



Entrectinib

PFS, ROS1+ NSCLC

12-month event-free
probabl!lty: 0.65 Total baseline
| ) (n=23)
+ Cen:
Median + 25 (47.2) 11 (47.8) 14 (46.7)
20 8 12
5 3 2

disease at | disease at

Pts with event, n (%0)
PD, n
Death, n

Time to event (months)
Median 19.0 13.6 26.3

(95% CI) (12.2, 36.6) (4.5, NE) (15.7, 36.6)

PFS by BICR (2¢)

13 24

No. at risk Time (months)
Total 53

PFS data confirm the high level of disease control and durability of responses obtained with entrectinib

53-year-old female with ROS1+ NSCLC



Distribution and frequency of NTRK fusions in
adult and paediatrictumours

Adult cancers

Cancers enriched
for TRK fusions

@ Frequency >90% High-grade glioma

Cancers harbouring TRK
fusions at lower frequencies MASC

@ 5% to 25% Head and neck cancer

Thyroid High-grade glioma
cancer

Paediatric cancers

@ <5%

——Sarcoma

Acute lymphoblastic

Lung cancer f leukaemia, acute Papillary
Breast cancer W myeloid leukaemia, thyroid cancer
: histiocytosis, multiple
Secretory breast carcinoma / w myeloma,and deridrtic
Gastrointestinal O @-—+——cellneoplasms ‘ Secretory breast
stromal tumour ° l el ot -carcinoma
A : enal ce
(pan-negative) \ \ éarcinoma Infantile
Cholangiocarcinoma L. fibrosarcoma

W' Pancreatic cancer

Cellular and
mixed congenital
mesoblastic
nephroma

Melanoma —

Spitzoid tumou rsﬁ[/@

Colorectal cancer




Entrectinib

Total (BICR
assessed)
(N=54)

Responders

change from baseline in SLD

Eest %

Data cut-off: 31 Oct 2018

PR, %

Clinical benefit
P Sarcoma [ MASC Thyroid Pancreatic B G rate*

B NSCLC M Breast CRC Neuroendocrine tumours Cholangiocarcinoma

Demetri, et al. ESMO 2018; Doebele, et al. AACR
2019; Rolfo et al. ESMO 2019




EGFR Cther

4%
F = MET 3%

.-"'F =1 Mutation 3%

HERZ 2%
~ROS1 2%
BRAF 2%
—RET 2%
— NTRK1 1%
.~ PIKICA <1%
MEK1 <1%

® Erlotinib

® Erlotinib +bevacizumab
® Erlotinib +Necitumumab
® Gefitinib

® Afatinib

® Osimertinib

BRAF (V600E)

® Dabrafenib+Tram
etinib

MET

® Crizotinib
® Cabozantinib

ALK

® Alectinib
® Crizotinib
® Ceritinib
® | orlatinib
® Brigatinib
® Ensartinib

® Entrectinib
® | arotrectinib

HER2

® Trastuzumab

® Trastuzumab emtansine
® Pertuzumab

® Afatinib

® Dacomitinib

Today’s and Tomorrow’s Targeted therapies

ROS1

® Crizotinib
® Ceritinib

® |orlatinib
® Entrectinib
* DS-6051b

® Cabozantinib
® Apatinib
®\/andetanib

® Ponatinib

® |_envatinib

* BLU-667

KRAS

 AMG510



NEA BIOWIA

TUMOUR TISSUE BIOPSIES s
Tumour tissue is current gold-standard for molecular analysis, but: | j

N

Involve invasive medical procedure which can be difficult and
expensive (biopsy)

Can be obtained long time prior to analysis (initial surgical resection)
SO miss tumour evolution

Can be limited amounts of material available for molecular analysis
as required for pathology and PD-L1 [HC etc.

Which lesion to analyse in metastatic disease?

Collection of serial biopsies for analysis are extremely rare making
analysis of mechanisms of resistance difficult to investigate

Congress
L EERESVD



YI'PH BIOWIA
THE NEED FOR A ‘LIQUID BIOPSY

Blood sampling is a non-invasive, inexpensive, routine clinical method

Enables ‘real-time’ monitoring of tumour status
Enables longitudinal sampling to monitor tumour response and resistance
Provides ‘global’ picture of metastatic disease

¢ Circulating plasma DNA
* Exosomes

* Tumour-educated platelets

¢ MicroRNA

* CTCs

* Whole blood mRNA expression

* Immune cell analysis Molecular characterization
— Determination of aberration

Archival tumour biopsy in critical targets and pathways

Fresh tumour biopsy (From Yap et al., 2016)

N EREV
2019




[MAEONEKTHMATA YIPH2 BIOWIA2

 DNA arto to cuvoAo Tou oyKou armtoduyn Tou PoBANUATOC TNG

ETEPOYEVELOC

B ———————

[EMBATLKN, KOAQ QVEKTH , XWPLC ETILITAOKEC
TaA aéelc otn OLayvwon Kot TV Epdavion ovtoxng

TIOU aviyvevovtal pe vypn Boia epdavitouv

pLON _.-* ﬁv npocopuoyn tnec Beparneiog
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[MAEONEKTHMATA YIPH2 BIOWIA2

* Mrmopel va enavolopBavetal ava Sloothpota Kol va

OQWVIXVEVUOEL PLETAANOEELC KOl avToxN ot Bepartela TTOAU TpLv

e ——

TNV Ok '-wo)\ovLKr'] eudavion
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ONCOLOGY IS BECOMING MORE COMPLEX

INCREASING AMOUNT OF DATA NEEDED TO DIAGNOSE/TREAT

>1 mutated
gene 3%

MEK1 <1%
NRAS 1%
MET 1%
PIK3CA 1%
BRAF 2%
HER2 3%
GFR (other) L
104 “y'

Classification of lung adenocarcinomas

incer. Lancet Oncol 2011; Feb;:12(2):175-80.

~ http://meetinglibrary.asco.org/content/111918-132

= PD-L1 positive

oy targeted therapy in patients with lung adenocarcinomas: The Lung Cancer Mutation Consortium (LCMC). ASCO 2013.


http://meetinglibrary.asco.org/content/111918-132
http://meetinglibrary.asco.org/content/111918-132
http://meetinglibrary.asco.org/content/111918-132

IMMUNOTHERAPY ERA




PD-1/PD-L1 in the Immune Response

Binding of PD-L1 to PD-1 Antibody-mediated blockage of the binding of
receptor downregulates PD-L1 protein to PD-1 receptor restores T-cell
T-cell effector functions effector functions

Inhibited Inhibited

T cell

Inhibited
T cell

Antibody
to PD-L1

Signal 1 Signal 2

Antibody

antigen to PD-1

Tumor cell Tumor cell Tumor cell

Sznol M, Chen L. Clin Cancer Res. 2013;19:1021-1034.




Immuno-Oncology in NSCLC

Peripheral Biomarkers are needed because...

-TCR conality
Tumoral -Circulating

-PD-11 : .
L Z immune cells Not all patients respond to and

. -Serum protein
-TMB and neoantigen load

MS! and dMMR e benefit from these treatments

-Somatic mutations * Enrich the treatment population for benefit
* Benefitis relative to standard of care

Avoidance of harm?

There are toxicities from these drugs

Is there a subgroup of patients who fair worse
on |-O treatment

Alternative treatment would be better

Financial Burden

Host immunity
-Gut microbiome
-HLA genotype




PD L1 immunohistochemistry

The only validated predictive biomarker of ICl efficacy

- UContinuous biomarker- higher PD L1 expression levels
~ higher chance of clinical benefit

14 distinct patterns of PD L1 according to expression on TCs or on ICs

1. TConly #
y

2. IC only - Y 4

IC and IC

\ 4. neither TC nor IC

~——

! A
o —



ORIGINAL ARTICLE W

PD-L1 Immunohistochemistry Comparability Study
in Real-Life Clinical Samples: Results of Blueprint
Phase 2 Project

Ming Sound Tsao, MD,* Keith M. Kerr, MD,"” Mark Kockx, MD, PhD,®

Mary-Beth Beasley, MD 9 Alain C. Borczuk MD ¢ Johan Botling, MD,’

Lukas Bubendorf, MD,? Lucian Chirieac, MD," Gang Chen MD,'

Teh-Ying Chou, MD, PhD,’ Jin-Haeng Chung, MD, PhD," Sanja Dacic, MD, PhD,'
Sylvie Lantuejoul, MD, ™ Mari Mino- Kenudson, MD " Andre L. Moreira, MD ?
Andrew G. Nicholson, DM,” Masayuki Noguchi, MD, PhD,“ Giuseppe Pelosi, MD,’
Claudia Poleri, MD,* Prudence A. Russell, MD," Jennifer Sauter, MD,"

Erik Thunnissen, MD, PhD," Ignacio Wistuba, MD, PhD," Hui Yu, MD, PhD,”
Murry W. Wynes, PhD,” Melania Pintilie, MSc,” Yasushi Yatabe, MD, PhD,“"

i Fred R. Hirsch, MD, PhD™**




of PD-L1 monoclonal antibodies and technical

aspects for evaluation and agencies’ approvals in NSCLC

PD-I.L1 Abhost Automated Checkpoint P11 Definition of FDA status EMA status Indication Cutoffs for
mAb species  platform inhibitor scoring  positivity indications
(target) (cutofis)

Mouse

Dako TC =1%o
(Autostainer (PD-1) (mimdmnam of first-line line

Link 48) 100 TC) NSCLC =50% first
line

Pembrolizumahb Second and =1% second

TC =1% Complementary CE mark Second-line  All comers
(Autostainer (PD-1) (miminnm of NSCLC
Link 48) 100 TC)

5P142 Fabbit Ventana Aterolizumahb TC. IC TC =50% or Complementary CE mark Second-line  All comers
(BenchMhark (PD-L1) IC =10% MNSCLC
(mimimmm of
50 TC with
associated
stroma)
Durvalumahb TC TC =25% FDA approval only  CE mark for nivolumahb Locally All comers
(PD-L1) (mimimum of  for urothelial and pembrolizumab in advanced
100 TC) carcinoma MWSCLC and durvalumab NSCLC
in urothelial carcinoma
Avelumab TC TC =1% FDA approval NA NA MA

(PT-T.1%

(M I




Blueprint 2 PD-L1 IHC Comparability Study

...fj .- '. ‘;,:0..‘.:-‘.’
"';"".“,;-‘_ .
P % _“_i“):f._‘j g
ROy e i »

Figure 3. A representative case comparing the programmed death ligand 1 staining on the basis of the five assays.




Phase | Check Mate 012: Nivo Plus Ipi in 15t Line NSCLC

W MNivo 3 Q2W + lpi 1 Q6M2W (pooled)
B Nivo 3 Q2W

44
=

Owverall 1% =5%

PD-L1 Expression
Efficacy Across All Tumor
PD-L1 expression Levels

Combination data based on a Febmuary 2016 database lock; monotherapy data based on a March 2015 database lock

Hellman MD, et al. J Clin Oncol. 2016;34(suppl): Abstract 3001.

v o
4 Stage IIIB/IV NSCLC (any histology), no prior chemotherapy for advanced disease, ECOGPSOor1

} B

Previous cohorts:

Nivo 1+ Ipi 3 Q3W x 4 Nivo 1 Q2w Nivo 3 Q2w Nivo 3 Q2w
Nivo 3 +Ipi1Q3Wx 4 i I I
Nivo1+Ipi1 Q3Wx 4 Ipi 1 Q6W Ipi 1 Q12W Ipi 1 Q6W

Nivo 3 Q2W until disease
progression®
or unacceptable toxicity

Until di progrt i or P toxicity

Primary endpoint: safety and tolerability
Secondary endpoints: ORR (RECIST v1.1) and PFS rate at 24 weeks



CheckMate 057: Nivo vs. Doc in advanced Non-Squamous

NSCLC: OS by PD-L1 Expression

OS by PD-L1 Expression

mO 5 [mo)

Mivo 17.2

Doc 9.0

3 12 15 13 | 24
Tims (maonthz]

=£1% PD-L1 expression level
1|‘|_'1

mO 5 (mo)
10.4
10.1

£ Nivo
O Doc

B 3 12 15
Time [montha)

Symbols represent censored observations.

.\ Paz--Ares et al, ASCO 2015, LBA109.

_\L 25% PD-L1 expression level

mO5 {mo)
Mivo 18.2
Doc 8.1

a——

~ “l.' - a3
HR (95% CI) = 0.43 (0.30, 0.53)

B 3 135 13 | 24 k)
Time [momnthe)

~11'~1_ =5% PD-L1 expression level
.

P
AT

mO5 (mao)

b, Doc 104

HR (95% CI) = 1.01 (0.77, 1.34)

12 15
Tima {months)

% Nivo aT

210% PD-L1 expression level

mO5 [mio)
Mivo 15.4

LI'H ﬂﬂ_l_hﬁ‘""_h&::t ;

T
) ut_a_—__o_i_

HR (95% CI) = 0.40 (0.26, 0.59)

3 3 12 15 13 H 24 k1)
Time {montha)

1',‘ <10% PD-L1 expression level

m5 {mo)
Miwo 2.8

Doc 103

12 13
Tima [months)




First-Line Nivolumab in Stage IV or Recurrent Non—

Small-Cell Lung Cancer CheckMate 026

“ The NEW ENGLAND
JOURNAL of MEDICINE

* Progression-free Survival and Overall Survival among Patients with a
Programmed Death Ligand 1 Expression Level of 5% or More.

Progression-free Survival

Median Progression-free
Survival (953 CI)

o
Mivolumab (MN=211) 4.2 (3.0-5.8)
Chemotherapy (N=212) 5.9 (5.4—6.9)

100 —

1-¥r Progression-free

Survival Rate
=2
24
23

Hazard ratio for disease progression or death,
1.15 (9524 Cl, 0.91-1.45); P=0.25

Chemaotherapy

= 30—

9 80—

3 70

E = 60—

3 = 50

g = 30+ _\“‘-._—-_

; 20— __-'hi—‘u-..-‘!__ Mivolumakb
= 10

a@

Mo. at Risk
Mivelumab 211 104 71 49 35 24
Chemotherapy 212 144 74 47 28 21

T T T 1

18 21 24 27

o0

S0—
80—

L0 —e

.
B
= 60—
=
& 50
=1
= 40
=
= 30—
5]
= 20—
[ =
10
0

Mivolumab (M=211)
Chemotherapy (M=212)
I

Median Owverall Survival 1-%r Owerall
[(95%5 CI) Survival Rate
o 5
14.4 (11.7—17.4) 56
13.2 (10.7—17.1} 54

lazard ratio for death, 1.02 (952 CI, 0.80-1.30)

e, Chemotherapy
mﬂlumab

Mo. at Risk

Mivolumab 211
Chemothe rapy 212

186 156 133 112 28 49 14 4 a Q
186 133 137 112 = | S0 15 3 1 Q

12 15 18 21 24 27 30
Months




5-Year Long-Term Overall Survival for Patients With
Advanced NSCLC Treated With Pembrolizumab:
Results From KEYNOTE-001

Edward B. Garon,! Matthew D. Hellmann,? Enric Carcereny,® Natasha B. Leighl,* Myung-Ju Ahn,> Joseph Paul
Eder,® Ani S. Balmanoukian,” Charu Aggarwal,® Leora Horn,® Amita Patnaik,'® Matthew Gubens,!! Suresh S.
Ramalingam,!? Enriqueta Felip,'3 Cathie Scalzo,* Erin Jensen,'* Debra A. Kush, 1* Rina Hui!?

100l of Medicine at the University of California, Los Angeles, Santa Monica, CA, USA; 2Memorial Sloan Kettering Cancer Center, New
an Institute of Oncology Badalona, Badalona, Spain; *Princess Margaret Cancer Centre, Toronto, ON, Canada; >Samsung Medical
ea; %Yale University, New Haven, CT, USA; “The Angeles Clinic and Research Institute, Los Angeles, CA, USA; 8Abramson Cancer
Pennsylvania, Philadelphia, PA, USA; °Vanderbilt-Ingram Cancer Center, Nashville, TN, USA; 1°South Texas Accelerated
Antonio, TX, USA; *University of California, San Francisco, San Francisco, CA, USA; 12Winship Cancer Institute of Emory



5-Year Long-Term Overall Survival for Patients With
Advanced NSCLC Treated With Pembrolizumab:

Overall Survival
By PD-L1 Tumor Proportion Score (TPS)

Treatment-Naive Patients Previously Treated Patients

Median (95% CI) Median (95% CI)

PD-L1 TPS PD-L1 TPS

TPS =509% 17127 35.4 (20.3-63.5) TPS 250Fs 104138 124 (10.6-18.8)

S-Year O3, % (95% CI) h TPS <1% 8.6 [:;.:-Em.ﬁ]
5.Year OS, % (95% CI)

90 29.6 (7.7-56.1) | ,
80 - : \

70- 25.0 (18.0:-32.5)
60 - ' !

50 -

3.5 (0.7-10.0)

40 =
30 -
20+
10~

0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 7 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 7

Mo, at risk Time, months No. at risk Time, months

TPS 250% 27 25 25 23 20 18 16 14 13 13 12 11 1 0 o0 o TPEE 138 101 B TO 56 52 45 42 40 39 37T 32 16 B 3
TPS1%—49%52 42 36 30 24 19 16 14 10 10 9 & 2 0 O O TPS1Y%—40%I68 112 78 61 51 41 37 28 26 26 23 M 6 3 1
TPS <19 o) B8 3B/ M 25 M 16 10 F ¥ 5 4 1 0 O

n, numger of patients who died; M, number of patients in the subgroup; O35, overall survival; PD-L1, programmed death-ligand 1; TFS, tumor proportion score.
F0-L1 TPS =1% grovp not presented because of small patient numbers (n=12).




KEYNOTE 189
KEYNOTE-189 Study Design (NncTo2s78680) ~

Key Eligibility Criteria

Gandhi KN189

Pembrolizumab

Pembrolizumab 200 mg +

« Untreated stage IV Pemetrexed 500 mg/m? + 200 mg Q3W for
nonsquamous NSCLC Carboplatin AUC 5 OR up to 31 cycles
- o Cisplatin 75 mg/m?
:z 's(er'\sngng EGFR or P g Darrat wyad
alteration Q3W for 4 cycles 500 mg/m? Q3W

« ECOGPSOor1

* Provision of a sample for
PD-L1 assessment

Placebo (normal saline) + Placebo (normal saline)

- ; ' Pemetrexed 500 mg/m? + for up to 31 cycles
RO Symplomaie ren Carboplatin AUC 5 OR st
Cisplatin 75 l"ﬂg’rﬂ2 Pemetrexed
* No pneumonitis requiring 2
systemic steroids Q3W for 4 cycles 500 mg/m* Q3W

Stratification Factors

» PD-L1 expression
(TPS*<1% vs 21%)

* Platinum

(cisplatin vs carboplatin)
« Smoking history
(never vs former/current)

Pembrolizumab §
200 mg Q3W
for up to 35 cycles

*Parcentage oftumor cels with membranous PD-L1 staning assessed using the PD-L1 HC 22C3 pharmDx assay ®Patients could crossover during the induction or maintenance phases

To be elgible for crossover, PD must have been verified by binded, ndependent central radiviogic review and all safety criteria had to be met
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KEYNOTE 189

Gandhi KN189

- AACR 2018
Overall Survival by PD-L1 TPS
TPS <1% TPS 1-49% TPS 250%
HR il HR
Events (95% ClI) e Events (95% ClI) o Events (95% ClI) e
Pembro/Pem/Plat  38.6% 0.59 0.0095 28.9% 0.55 0.0081 25.8% 0.42 0.0001
Placebo/Pem/Plat  55.6%  (0.38-0.92) 48.3%  (0.34-0.90) 51.4%  (0.26-0.63)
100 1 161.7% 100 4 71.5% 100 73.0%
90 152.2% 90 50.9% 90 4 48.1%
80 - ‘ 80 - 80 -
70 70 , 70 -
_ 60- B0 | _ B0+
»  50- & 50 Ayl a1 4 50
& g & m TTRTE
40 - 40 4 40 4
30 - 30 30 -
204 Median (95% Cl) 20 4 Median (95% Cl) 20 4 Median (95% Cl)
104 152 mo (12.3-NE) 104 NR (NE-NE) 104 NR (NENE)
12.0 mo (7.0-NE) 12.9 mo (8.7-NE) 10.0 mo (7.5-NE)
U L} L} L l1 L] L}  } U L} L} L} ll Ll | | D L} L] L] I. L} L} ]
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
) Months ) Months ) Months
No. at Risk No. at Risk No. at Risk
127 113 104 79 42 20 B 0 128 119 108 84 52 21 5 0 132 122 114 96 56 25 B 0
63 54 45 32 21 B 1 0 58 54 47 32 17 5 2 0 70 B4 50 35 19 13 4 O

sNominal and one-sided. Data cutoffdate: Nov 8, 2017.



Atezolizumab versus docetaxel in patients with previously
treated non-small-cell lung cancer (OAK): a phase 3, open-label,

multicentre randomised controlled trial

D T(30rIC3 population
E Teoand IC0 population

ID'J-r-l\_“'r Landmark overall survival | 12 month | 18 month
' { % e i ¥ ITiciEy 18 h
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PD-L1

OETLKY) CUOXETLON LE TNV AVTATIOKPLON 0T Bepateia pe avaotoAelg PD-
1/PD-L1 o€ OA&G TIG LEAETEG

Etepoyévela exppaong AVVOLKY) EK@POOT

PD-L1 Expression is Dynamic and May
Change After Exposure to Treatment

Baseline On-treatment




Comparative study of the PD-L1 status between surgically resected
specimens and matched biopsies of NSCLC patients reveal major
discordances: a potential issue for anti-PD-L1 therapeutic strategies

Surgical resected specimens Matched biopsy specimens %7 = TCHIC3
= TC2/IC2
TCICT
TCOICOo

Distribution of PD-L1 expressing groups (%)

PD-L1 negative TCO/CO * Blopsy | Surgical

Spacimeans Spacimeans

g-Mira et al.Annals of Oncology27: 147-153, 2016d0i:10.1093/annonc/mdv489Published online 19 October 201



PD-L1-Positive NSCLC: Only Membrane Staining Is

Positive
H&E Stammg of NSCLC Membrane PD-L1 Stammg of NSCLC
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PD-L1-Positive NSCLC: Macrophages Are Positive for
PD-L1

Macrophages (H&E) Macrophages (PD-L1 Staining)
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PD-L1-Positive NSCLC: Macrophages Are Positive for
PD-L1

NSCLC and Macrophages (H&E) NSCLC and Macrophages (PD-L1 Stamlng)
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Potential explanations why PD-I1 expression might
not predict benefit from PD-1 or PD-I1 inhibition

PD-L1
expression

Evidence

apparently

not
necessary

PD-L1 absent by
IHC but clinical
benefit seen

from inhibition
of PD-1 or PD-L1

ncology D. Ross Camidgel™,

Potential explanations

e Spatial and/or temporal variability in
PD-L1 expression within tumour

(sampling error)

eIncomplete sensitivity of IHC in the
detection of PD-L1, with variation

between assays (false-negative result)

e PD-L2, the alternative ligand for PD-
1, could provide a bypass

mechanism for immunosuppression,
leading to responses of

PD-L1—-tumours to anti-PD-1
antibodies, although in theory, not to

anti-PD-L1 antibodies

Robert C. Doebelel and Keith M. Kerr https://doi.org/10.1038



Potential explanations why PD-I1 expression might
not predict benefit from PD-1 or PD-I1 inhibition

eElevation in PD-L1 expression for
reasons other than in response to a
primed immune attack (for example,
intrinsic induction in some oncogene-
addicted NSCLCs)

e Engagement of other immune
checkpoints in addition to the PD-1-

PD-L1

: PD-L1 present by
expression

IHC but no
clinical benefit

hot | from inhibition
sufficient of PD-1 or PD-L1

Evidence

PD-L1 axis and/or immune suppression
or deficiencies with different

apparently

causes

* The measured extent of PD-L1
positivity (a continuous variable) might

be insufficient for a response to PD-1 or
PD-L1 inhibition, reflecting

substantial heterogeneity in the
underlying tumour biology (including

Potential explanations

neoantigen profiles and mechanisms of
immune escape

ncology D. Ross Camidgel~, Robert C. Doebelel and Keith M. Kerr https://doi.org/10.1038
Y N10._N 0



Tumor Mutation Burden TMB

 The sum of somatic (exonic) mutations in a tumor specimen
* Metric system:
* Synonyms:

TIIE’:
[umor M I I| I |L||

TI"'JL
Tumor Mut: |I| | QA



Tumor Mutation Burden TMB

Prevalence of Somatic Mutations Across Tumor Types
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Connection between TMB, neoantigens and immunotherapy

High TMB
Somatic Mutations
- Mutations (ultraviolet radiation,

smoking, other carcinogens) —>
h

- Hereditary or acquired mismatc
repair deficiency ({AMMR)
- Age related DNA replications errors

Abnormal protiens derived

from somatic mutations ’ V

Tumor Tumeor
Non-inflamed: lnﬂame.d:
decreased neoantigens
neoantigen ;):;;s;ntec; on
presentation, poor - 3‘“ ‘
chemokine recognised by
expression, dense CD8 T cells
stroma, MDSCs,
Tregs

Combination immune PD-(L)1
checkpoint blockade immune checkpoint
blockade

«

® & &

CD8Tcells PD-LI(+) PD-LI(-)

Chan et al. Ann Oncol 2019



Tumor Mutation Burden and ICI Efficacy in NSCLC

Nonsynonymous Mutation Burden by Durable Benefit

PFS by Nonsynonymous Mutation Burden
With 10 for Entire Set of Sequenced Tumors

for Entire Set of Sequenced Tumors

1200 3 P = 0008* 100 — High nonsynonymous burden
' _ﬂ= —— Low nonsynonymous burden
|
1
£ N |
o 50 1' ==
= I HR: 0.19 (95% Cl: 0.08-0.47)
| P =.0004

0] 4 8 12 16 20 24
Mos

ligo

Slide credit:
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Selected studies on TMB anal

patients

sis in lung cancer

. TMAIB method TMB method
. Pts. Patient . o Author : Pts, Patient . o Author
Drug trial Study type . & cutoff (high Clinical outcomes Drug trial Study type . & cutoff (high Clinical outcomes
population year n population year
vs. low) vs. low)
Pembrolizumab Retrospective 16 Advanced — WES: high: In both discovery and  Rizvi NA, Nivolumab+  Partofphase 299 StageIVor FoundationOne  PFS was significantly — Hellmann
(In; MNSCLC =178 validation cohorts, 2015 (10)  ipilitumat 1T study recurrent CDx assay; longer with 1*Utine MD, 2018
18 nonsvnotrymous  higher TMB was part of NSCLC; high TMB: =10  nivelumab + (i8]
™ mutations associated with better CheckMate 227 first line mutations Mb ipilimumab than chme
objective responses, among pts with high
durable clinical benefits TMB (mPF5: 7.2 vs 5.5
and PTS menths, HR 0.38,
Nivolumab Exploratory 312 StageIVor WES: high High TMB pts: PFS ~ Peters S, P<0.001)
. CheckMate 026  retrospective recurrent TMB =243; 0.7 vs 5.8 months (HR 2017 (11) Nivelumab~+  Phasell 288 Stage IV FoundationOne  ORR was =40% in Ramalingam
analysis of NSCLC low TMB <100  0.62; 95% CI. 0.38 to ipilimumab NSCLC;  CDx assay; TMB high patients S5, 2018
phase III with PD-  mutations 1.00) and ORE. (46.8% CheckMate 568 firstline  high TMB: =10 (13)
study L1 =1%; vs. 28 3%) compared to Mut/ Mo
first line chemotherapy Nivolumab = Exploratory 211  Advanced WES: TMB In pts with TMB high  Hellmann
Nivolumab &  Phasel 75 Advanced ~ WES: ORR. DCB, PFS were  Hellmann ‘Pilimumab SERE SERELE L TR IO LGEL R
ipilimumab NSCLC  high TMB > superior in pts with high MD, 2018 CheckMate 032 tertiles: low. Oto  Nivo +Ipi: ORR: 46.2% (14)
CheckMate 012 median 158 TMNE vs. low TMWMB (12 PD-1 or PD-LL1 Retrospective 240 Advanced Targeted MGS More dizease comntrol Rizwvi H.
o B ] o 1 T inhibitors NSCLC using MSK- and longer PFS for pts 2018 (15)
ntations; {OFR 51%0 vs. 13%, TV I PR TE T TS =ET
low TMB = P=0.0005; DCB 65% vs. was grouped into  percentile vs. pts with
. 2 . percentiles: high TB <50th percentile
median 34%, P=0.011; PFS HE e —
04 1} Ateroliznmab Retrospective 211 Second- Blood-based In both test (POPLAR) Gandara
POPLAR & (D): line or TMB: and validation (OATD DR 2018
OAT 583 higher bTMB =16 was  cohorts, bTMB s
(W patients selected for reproducibly identified
D pl 33) 53994—53998 with confirmatory; patients who derived an
advanced analysis increased PFS benefit

MNSCLC

from atezolizumab



Frontline Protocols: OS With Single-Agent
Immunotherapy in Advanced NSCLC

CheckMate 0262

Median 05, 1-¥r 0% Rate,
Mlos |95% Cl) %

Mivolumakb 14.4

56,3
[m=211)  (11.7-174) S

T 13.2
(n=212) (10, 7-17.1)

3.6

Chemotherapy

HR for death: 1.02 Mivolumakb

195% Cl: 0.80-1.30)

& 9 12 15 18 21 24 27 30
| Patients at Mos
Risk, n
Mivolumab 211 186 156 133 118 93 439 14 &

Slide credit: clinicaloptions.co




TMB as Selection Tool

CheckMate 026: TMB as Selection Tool

Survival in Patients With High TMB: Survival in Patients With Low/Medium TMB:
Nivolumab Better Chemo Better

Median PFS, Mos Median PF5, Mos
(95% Cl) 195% Cl)

Nivolumab (n = 47) 9.7 (5.1-NR)

Nivolumab (n=111) 4.112.8-5.4)

Chemotherapy (n = 60) 2.8 [4.2-8.5) Chemotherapy (n = 94] B.915,5-8.6]

Nivolumab

Chemotherapy
HR:0.62

HR: 1.82 ,
(95% CI: 0.38-1.00) Chemotherapy (95% CI: 1.30-2.55) | Nivolumab

I 6 9 12 18 21 0 3 6 9 12 15 18 21 24
Mos Mos

Patients at Risk, n Patients at Risk, n
MNivolumak a7 30 26 21 16 ; Mivalumab 111 %4 30 135 9 7 2
{ Chemotherapy &0 42 22 15 g Chemotherapy 84 &5 37 23 1% 12 =

3
=
=
W
a
&
e
=]
| =
=]
]
I
-
=15}
2
(=

Patients Without Disease
Progression or Death (%)

a
Tl
7]
@
o
&
=
=
]
i
—
=
2
[ =
2
(=1
a

Carbone NEIM. 2017:376:2415, Slide credit: clini




CheckMate 026: PFS by TMB Subgroup and PD-L1

Expression With Nivolumab in First-line NSCLC

Exploratory analysis of — High TMB, PD-L1250% — Low/medium TMB, PD-L1 2 50%
patientﬂ frﬂm p‘hEEE ”l = High TMB, PD-L1 1%-49% — Low/medium TMB, PD-L1 1%-49%
CheckMate 026 evaluating 100 - Nivolumab Arm 100 - Chemotherapy Arm
single-agent nivolumab vs

CT for advanced NSCLC 75

Patients with high TMB/ . .
high PD-L1 had best £
outcomes with nivolumab 75 55 4

= Trend toward patients with 0 - 0- B
high TMB/int PD-L1 doing 0 3 6 91215182124 0 3 6 9 12 15 18 21
better than those with Mos Mos

Patients at Risk, n

|DWﬂ nt T B}(high PD-L1 High TME, PD-L1250% 16 13 10 & B 6 2 0 0D 2?7 oM 13 12 7 5 2 1
High TMB, PO-L1 1%-45%% 31 17 16 13 & & 2 1 0O 28 18 9 3 2 2 2 0
Low/medium TMB, PD-L1250% 41 21 12 & 2 2 1 O O 41 30 14 10 5 4 2 0
Low/medium TMB, PD-L1 1%-49%% 70 33 18 9% 7 5 1 1 1 53 3% 23 13 10 B ] 0
=]
5 k2017 tr CTORD. Slide credit: clinicaloptions.com




CheckMate 227: First-line Nivolumab + Low-Dose
Ipilimumab for Advanced NSCLC

= Randomized, open-label, multipart phase Il trial

Stratified by histology Up to 2 yrs = Coprimary endpoints for
(Squamous vs nonsquamaus) ¥ nivolumab + ipilimumab

1Ir Nivo 3 mg/kg C2W + Ipi 1 mg/kg OBW vs CT:
(n = 396)

: = 05 in patients with
= 1% PD-L1
Platinum-doublet CT = 1% PD-L1 expression
expression (n = 387) S
Patients with .--""",'r {n = 1189)

stage IV or recurrent T PFS in h_igh TMB

NSCLC, no previous (n = 396) population

systemic treatment,

no known sensitizing Secondary endpoints:
EGFR/ALK aiterations, Nivo 3 mg/kg G2W + Ipi 1 mg/kg QEW PFS and OS for nivolumab

ECOG BS 0/1 n =187 ' i ‘
(n =187) + CT vs CT in patients with

(N =1738)
:g;z:: Platinum-doublet CT PD-L1 < 1%; OS for
{n = 550) i nivolumab vs CT in
Nivo 360 mg (3W + histology-based CT* patients with PD-L1 = 50%
(n=177) 5

Peters, ESRD 2019, Abstr LBAYL PR, Hellmann, NEIM, 2015 Epubk|. Hellmann, NEIR, 2018;378: 2053 Slide credit: clinic: R LIans, Com
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CheckMate 227: PFS With Nivolumab + Ipilimumab

by TMB

PFS in Patients With High TMB (2 10 Mut/Mb)

Patients, Median PF5,
n Mos

Nive+ipi 139 7.2
CT 160 5.5

o 1-yr PF5: 43%

|

|

: 1-yr PFS: 13%
T

|

L]

HR for PD or death: 0.58 ©

(97.5% Cl: 0.41-0.81; P< .001) =

':I Ll L L Ll L L L]
3 & 9 12 15 18 21 24

Patients at Mos

Risk, n
Mivo +ipi 139 85 66 55 36 24 11 3 0
1 1s0 103 al 17 7 & 4 0 0
In patients with TMB < 10 Mut/Mb treated with nivo + ipl vs CT, the HR was 1.07 (95% Cl: 0.84-1.35; P = .0018). =)

meann. sl H 2018, Abstr C10SF. Slide credit: clinicaloptions.com




KEYNOTE-189: First-line Pembrolizumab + CT vs
Placebo + CT in Stage IV Nonsqgquamous NSCLC

Q3w Q3w 0s (ITT)
4 cycles Until PD 100 -

Pembrolizumab

Patients with previously +CT

* *
untreated stage IV Pembrolizumab* + No PD Pembrolizumab*5 +
nonsquamous MSCLC; pit'fpemetrexed’ Eoemd Pemetrexed'
ECOG PS5 0/1; (n =410) Q3w
any PD-L1 status;

no actionable *5
EGFR/ALK mutations: Placebo + Na BD Placebo*2+ Placebo + CT

no symptomatic CNS mets plt*fpnmntrmd‘ Pemetrexed'
or pneumonitis requiring tx {“ = lml Q3w HR for death: 0.49
(M =616) (95% Cl: 0.38-0.64; F < .001)
*200 mg. *Carboplatin AUC 5 or cisplatin 75 mg/mm?, *500 mg/m?. T T Y T T T y
SUp to total of 35 cycles, Crossover from placebo allowed, 3 = E 12 15 18 21
Mos

Slide eredit: clinicalop




KEYNOTE-189: Tissue TMB Anal

TMB 2 175 Mut/Exome (N = 134)

tTMB < 175 Mut/Exome (N = 159)

100 100 -

a0 Pembrolizumab + CT 80 - ]
— —_ Pembrolizumab+ CT
® 60 ¥ 601
E 40 E 40 4 LIl g
20 Placebo + CT 0 I
HR:0.64 (95% Cl; 0,.38-1.07) :j.-l HR:0.64 (95% CI; 0.42-0.97) Placebo + CT
{:] L] | ] L] | ] | ] L] | ] L] 1 L] L] L] L] L] L] L] L] L]
0 ful a8 12 16 20 24 28 32 0 i 8 12 16 20 24 28 32
Patients at Maos Patients at Mos
Risk, n Risk, n

Pembro+ CT 100 83 78 74 67 44 19 4 0 Pembro+CT 107 96 86 68 61 45 16 2
Pbo + CT 34 30 21 18 13 9 5 0 Pbo+CT 52 43 29 24 21 15 7 3 0

=

Garassino. WCLC 2019. Abstr OA04.06



KEYNOTE-042: First-line Pembrolizumab vs CT for
Advanced NSCLC With PD-L1 TPS 2 1%

Patients with untreated stage |V

MSCLC [any histology); ECOG PS Eh"l;//'

PD-L1 TPS = 1%; no actionable
EGFR/ALK mutations;
no untreated CNS metastases or
Prneumonitis requiring tx
(N =1274)

PD-LLTPS = 1%

Pembrolizumab 200 mg IV Q3W
for up to 35 oycles/2 yrs
(n=637)

Chemotherapy' (histology based)
for up to & cycles
in=637)

Median 05, Mos
(95% C1)

Pembro  16.7 {13.9-19.7)
o

“Exploratory analysis: o alpha allocared vo this comparison.

O 40-
204

0

PD-L1 TPS 2 50%

HR: 0.69
(95% Cl: 0.56-0.85; P = .0003)

Median OS5, Mos
(95% Cl)

r i
LA

3 12 18
PD-L1 TPS 1% to 49%*

[95% C1:0.77-1.11)

6 42
Median 05, Mos
[95% Cl)

Pembro 13.4 mos (10.7-18.2)
cT 121 s (11.0-14.0]

& 12

Slide credit: elink




KEYNOTE-042: Analysis of tTMB by WES

tTME = 175 Mut/Exome
Median 05, Maos
[95% 1)

8
Association of tTMB With Efficacy e Pembro(n=180) 219 (17.0-16.7)
165
Nominal Pembrolizumab Chemotherapy 4
P Value (n =164) (n = 89) 204 He: 0.62
05 < .001 (1-sided*®) 060 (2-sided ') (95% Cl: D.48-0.80)
PFS < ﬂﬂl{l-ﬁldﬂd*] Il?d{l_sided*] O 4 B 12162024 2832 364044 485
Patients at Risk, n Mos
ORR < .,001 {1-sided®) 035 (2-sided™#) Pembro 180 132 105 & 23 5 1
cT 165 111 78 32 17 4 0
=P values are 1-sided because the a prior hypothesis was that tTMB was positively
l assoclated with improved outcomes. "Pvalues are 2-sided because there was no a 100 tTMB < 175 Mut/Exome
priorl hypothesis, TMB was assessed as a continuous log-10 transformed varlable, Median 05, Mos
TMEB showed negative direction of assoclation with 05 and PFS with chemotherapy. () (a5% '!.'.JI:I
* tTMB associated with outcomes for ® 60 rembreln= BA A0
: . : CT(n = 214]
pembrolizumab as a continuous variable but 8 40
not with chemotherapy 20| HR: 1.05
(95% Cl: D.B8-1.36)
— Based on a = 0.05 significance level and 04 B 121020 283230 A0H A% 52
- Patientsat Risk, n Mos
AUROC analysis Pembro 234 141 97 61 28 3 1
T 214 144 9y 58 22 4 1 E
Herbst, ESMO 2019, Absor LBATY, Adapted trom Gandara, ESMO Lung Cancer Summit 2019 Slide credit: ¢ Caloplians, Com




of tTMB by WES in Trials of CPl Monothera

vs CPIl + CT: New Data From ESMO 2019

KEYNOTE-407: Pembro + CT vs CT KEYNOTE-042: Pembro vs CT

in Squamous NSCLC!!] in Nonsquamous NSCLCI2!
tTMB 2 175 Mut/Mb tTMB < 175 Mut/Mb tTMB 2 175 Mut/Mb tTMB < 175 Mut/Mb
Median OF, Mos Median 05, M M dian 05, Mag M dign 05, Mag
[95% CI) [85% CI) {95%Cl) {#5%.C1)
100 Pembro + €T {n="73] 17.1{14.0-26.6] 100 Pembro + CT {n="70] 150{12.5-22.3) 100 Pembire+CT [nn 180) 21.9(170-26.7 100 Pembre+CT (Ao 234] 120{%2-148
€T {n=80] 10.4 CT [ w165] 1 14 CT [n = 214) L
R B0 B0 B0
E 04 E B0 E &0 E 60
2 and 8 40 S 40 8 40
204 20 209 HR: 0.62 2U
(95% CI; 0.50-1.08} [95% CI: 0.57-1.28) (95% CI: 0.48-0.80} [95% CI: 0.88-1.36)
77 0 0 T 0
0 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 12 04 511151"_"'21123323511[!111855 0 4 Bi12162024 2832364044 48 5.2
Mos Mas Mas Mos

In analyses of the KEYNOTE trials, tTMB consistently associated with efficacy of pembrolizumab as
monotherapy (KN-010, -042) but NOT when combined with chemotherapy (KN-021, -189, -407)

1. Paz-Ares. ESMO 2019. Abstr LBAS8O. 2. Herbst. ESMO 2019. Abstr LBA79



MYSTIC: First-line Durvalumab * Tremelimumab vs

Chemotherapy in Metastatic NSCLC

= Multicenter, global, open-label, randomized phase Ill clinical trial
Stratified by TC PD-L1 expression (< 25% vs 2 25%), histology

. . _ : Durvalumab
Patients w..lrlth stage |V NSCLC, i 20 mg/kg Q4W until PD
all comers (ie, any PD-L1 status); 3y
. (n = 374)
no actionable
EGFR/ALK mutations: Durvalumab 20 mg/kg Q4W until PD +
ECOG PS 0/1: - Tremelimumab 1 mg/kg Q4W x £ 4 doses
no prior immunotherapy or (n=372)
chemotherapy \ Platinum-based chemotherapy* *Squamous: Paclitaxel/carboplatin
(N=1118) for < 8 cycles OR gemcitabine/cisplatin or

=377 carboplatin, Nonsquamous:
[I‘I =37 } Pemetrexed/cisplatin or carboplatin.

= Primary endpoints (in PD-L1 = 25%): OS (D vs CT; D+T vs CT), PFS (D+T vs CT)

= Key exploratory endpoints: OS by bTMB and tTMB



MYSTIC: OS Across

bTMB High
bTMB
(Mut/Mb) n (%)  HR (95%CI)
=4 487 (93) e+ 0.87(0.72-1.07)
28 400(76)  we-i 0.79(0.63-0.9]

212 290(55) e— i 0.65(0.50-0.84)

> 16 208 (40) +—e— i 0.62(0.45-0.86)

=20 134 (26)—e— | 0.49(0.32-0.74)

I T T i
*0.25 0.5 1.0 2.5
Favors durvalumab + Favors
tremelimumab chemotherapy

.
-

bTMB Low GuardantOMNI
seguencing
bTMB
(Mut/Mb) n (%) HR (95%CI) — 500-gene panel (1.0 Mb
: DNA footprint; coding
2 fr— . !
<4 36 (7) : 2.72(1.29-5.86) regions only)
<8 123 (24) e 171(1.15-2.34)  _ bTmB algorithm
<12 233 (45) t—e—  1.49(1.11-1.99) incorporates somatic
: single-nt variants and
<16 315 (60) —a—i 1.23(0.96-1.58) indels; accounts for low
tumor shedding or low
<20 389 (74) e 1.16(0.93-1.45) ctDNA input

e

Cutoffs

025 05 1.0 2.5

Favors durvalumab +
tremelimumab

Favors
chemotherapy

= bTMB determined by

= Large bTMB dataset
included baseline samples
from 809 patients (72.4%
of ITT) in MYSTIC trial

Rizvi. ASCO 2019. Abstr 9016.



MYSTIC: OS by bTMB

bTMB < 20 Mut/Mb

bTMB z 20 Mut/Mb

3] D+ T CT D D+ T CT
[n =77 (n = 64) (n=70) (n = 209) (n = 204) (n = 185)
Fledian 05, 12.6 219 1000 Madian 05, 11.0 8.5 11.6
mos [95% L1} [7.8-18.6| [11.4-32 8] (8.1-11.7) meos [95% Cl) |8.9-14,9| (6. 7-9.8) (9.6-13.1)
HR vs CT 0.72 0.49 - HR ws CT 0.93 1.16
1.0 (958 CI) (0.50-1.05)  (0.32-0.74] 1.0 [95% Cl) (0.74-1.16)  [0.93-1.45]
A HRvsD ~ 0.74 - - HR vs D ~ 1.22
o 0.81 (95% CI) [0.48-1.11} o 0.8 (95% CI) [0.98-1.52)
[T e
o . o
Z 0.6 - : z 0.6
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TMB in NSCLC: Summary to Date

* Unclear clinical role for TMB given lack of FDA-approved therapy for TMB-high NSCLC
to date

e Multiple issues with TMB

Standardization across assays (tumor normal vs tumor only, genomic coverage)
Efforts ongoing to address standardization of TMB calculation and reporting

> Appropriate cutoff
* Tissue input requirements
> Tissue vs cfDNA
> Tissue heterogeneity and tumor purity
expensive and slower test than IHC :-J
BVer, forces clim]c]ans'tou ait foﬁriver mutation results before treating with anti—PD-1

e
- [ therapy

-
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e STK11/LKB1
* KEAP1

Cohort Stand Up To Cancer (SU2C)
Foundation Checkmate-057 MDACC
Medicine (FM) MDACC MSKCC DFCI/MGH (CM-057) (PD-L1>1%)
174
N 924 (346 KRASMUT)

62 56 56 44 66
Nivolumab NA 146 24 16
Pembrolizumab NA 19 NA 40
Atezolizumab NA 0 NA
anti-PD(L)-1 +anti-CTLA4 NA 9 NA 3
Docetaxel NA NA 20 NA
Other NA NA NA 22

?One patientwith STK11/LKBI-mutant tumor was treated with nivolumab and NKTR-214 (CD122-based agonist) and one patient with STK11/LKB1
wild-type tumor was treated with pembrolizumab and OX40 agonist.




STK11/LKB1 Mutations and PD-1 Inhibitor
Resistance in KRAS-Mutant LUAC

Inactivation of STK11 by mutational or nonmutational mechanisms is associated with an inert or “cold” tumor immune
microenvironment, with reduced density of infiltrating cytotoxic CD8 + T lymphocytes in both human tumors and

genetically engineered murine models

Diffuse infiltration with CD8+ TILs Absence of TILs
PP a5 Y WK, T S 2 b :
L . Y

IMAGE
Keck et al.,
ClinCancRes

2014
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STK11/LKB1 Mutations and PD-1 Inhibitor

Resistance in KRAS-Mutant LUAC

PD-L1 >19% nonsquamous NSCLC

STK11/LKB1MUT  STK11

P =0.026, Fisher exact
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TMB and PD-L1 Independent of Clinical Outcomes With

Pembro + CT in STK11VUT and/or KEAP1IVUT Nonsq NSCLC

. PD-LITPS . qu
100  Tanow 100+ — 1% to 49%
80 80- — 2 50%
;if. bl HR: 1.34 & 60- Log-rank P = .6
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0 0 T T r T 1
0 6 12 18 24 0 6 12 18 24 30 36
1001 100
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® 60- HR: 0.98 ¥ 60 Log-rank P = .184
2 404 (95% Cl: 0.37-2.58; 2 40
204 log-rank P = .97) 20
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Mos [=]

Slide credit: clinicaloptions.com

CT: carboplatin or cisplatin/paclitaxe



Integration of STK11 and KEAP1 Genomic Alterations With

TMB and Other Biomarkers: Toward a Composite Panel?

Median Median

PFS, Mos 05, Mos

— STKIIWT: KEAP1¥T: TIMBHISH 12.4 — STKIIWT: KEAPIWT: T BHIGH 78.9
— STKI1IWT, KEAPI™T; TMB-OW 4.5 — STK11WT: KEAP1WT: TMBLOW 20.4
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Treatment Algorithm for Patients With Advanced-
Stage NSCLC and PS 0/1 as of 2014

Nonsquamous

Chemo doublet
+ bevacizumab

Chemo doublet

First Line TKI (targeted therapy)

EGFR mutant
ALK translocation

First Line Pemetrexed or bevacizumab

Maintenance

or Erlotinib or Erlotinib

Chemo * TKI

Next-generation TKI or Erlotinib

Third Line
or Erlotinib

Second Line
or Erlotinib

or Erlotinib

Adapted from Gandara. Clin Lung Cancer. 2017;8:124



Treatment Algorithm for Patients With Advanced-
Stage NSCLC and PS 0-1 as of October 2019

MNonsquamous

Oncogene Driven

TKI [targeted therapy)
First Line EGFR, ALK, ROS1 TKls

First Line

. EGFR, ALK, RO51 TKls
Maintenance

atero

5o

MNivo or pembro
or afeem

Next-generation EGFR/ALK TKls

Docetaxel
Other TKls SESISEE

[+ antiangiogenic)

Docetaxel
[+ antiangiogenic)

Hhﬂmﬂ E|Ellmrr

Second/Third Third-generation TKI
Lire or chemo doublet

J

Adapted from Gandara. Clin Lung Cancer. 2017;8:124.



Immunotherapy Treatment Algorithm for NSCLC in
2019

Squamous Nonsquamous
Pembrolizumab or Pembrolizumab or
-11 > 50°
PD-L1 2 50% Pembrolizumab + CT Pembrolizumab + CT
Pembrolizumab + Pembrolizumab +

Carboplatin/Pemetrexed

Carboplatin/Paclitaxel or nab-Paclitaxel

Atezolizumab +
Carboplatin/Pemetrexed +
Bevacizumab

B fit in, if anywhere?
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e [poPAemtikol flodeiktec (BeTikol — apvntikol) eival mAgov amapaitntol
e Y& KapKivo veUOVO TIpOXWPNUEVOU oTadiou

- * NCCN GUIDELINES v 1.2020 : EGFR — EML4-ALK — ROS 1- BRAF — PDL1

e+ Broader molecular profiling (NGS + NTRK DETECTION)
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