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TASLC
Traditional view of lung cancer up to early 2000s < —

2 main types, based upon microscopic examination
Small Cell Lung Cancer (SCLC)

Non-Small Cell Lung Cancer (NSCLC)
Adenocarcinoma
Squamous cell carcinoma
Large cell carcinoma
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JASLC
Effect of chemotherapy in advanced NSCLC plateaued

State of the art cancer clinical trial pre 2002
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Schiller et al ‘02

CONQUERING THORACIC CANCERS WORLDWIDE



TASLC
2002: Dramatic response to gefitinib < —

Pao et al ‘04

February 6, 2002 February 11, 2002

Why were female Asians with adenocarcinomas and no smoking history
most likely to respond?
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IASLC
Achilles heel in a common solid tumor: a genetic “driver”

2004: EGFR mutations associated with sensitivity to gefitinib and erlotinib

EGF ligand binding Tyrosine kinase autophos
718 745 858 861 964

Exon: | 18 RT | 20 |

21 |22 | 23 [ 24 |
ﬂ LREA ﬂ ﬂ
G719A/C deletion L858R L861Q

Lynch et al ‘04; Paez et al ‘04; Pao et al ‘04
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TASLC
Four major types of genome changes can cause cancer ~<f8—

3

Base Insertions Copy number Rearrangements
substitution and deletions alterations
Examples EGFR L858R EGFR Exon 19  MET amplification ALK fusion
deletion

adapted from https://www.roche.com/about/priorities/personalised_healthcare/comprehensive-genomic-profiling.htm
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2004: Disease progression in patients who responded to IASLC
gefitinib or erlotinib (acquired resistance)

We learned from patients with chronic myelogenous leukemia (CML) who
took the TKI imatinib (FDA approved in 2000)

Patients with CML have a high rate of response to treatment with
imatinib

A proportion of patients acquire resistance after an initial
response

There are a small number of conserved changes in the ABL
tyrosine kinase domain which confer resistance

Other patients with acquired resistance have amplification of the
BCR-ABL gene
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IASLC
Search for clues: IRB Protocol MSKCC #04-103

Eligibility
Previously received erlotinib or gefitinib
Radiologic partial or complete response to treatment with erlotinib or gefitinib
Radiologic progression of disease while on treatment

Adequate amount of tissue (obtained prior to treatment with TKI) available for
sequencing of EGFR

Procedure
Review imaging studies to confirm partial or complete response

Determine adequacy of pre-treatment material

CT-PET study
Core needle or excisional biopsy of most metabolically active site of disease

VA Miller
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TASLC
Why do patients’ tumors shrink and then grow again? <l —

Day 0 4 months

Pao etal ‘05 Growing bone lesion Growing lung lesion
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Deep understanding of acquired resistance led to IASLC
rational way to overcome resistance < —

From first report in 2005 to approval of EGFR T790M mutant-specific TKI in 2015

Pao et al '05; Kobayashi et al '05; Cross et al ‘14
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2009: Iressa Pan-Asia Study (IPASS) showed the value IASLC
of routine lung tumor testing

A Overall B EGFR-Mutation-Positive
1.0+ Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1.0+ Hazard ratio, 0.48 (95% CI, 0.36-0.64)
£ P<0.001 £ P<0.001
= 0.8 Events: gefitinib, 453 (74.4%); carboplatin = 0.34 Events: gefitinib, 97 (73.5%); carboplatin
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No. at Risk No. at Risk
Gefitinib 609 363 212 76 24 5 0 Gefitinib 132 108 71 31 11 3 0
Carboplatin plus 608 412 118 22 3 1 0 Carboplatin plus 129 103 37 7 2 1 0
paclitaxe paclitaxel
C EGFR-Mutation-Negative D Unknown EGFR Mutation Status
1.05 Hazard ratio, 2.85 (95% Cl, 2.05-3.98) 1.0 Hazard ratio, 0.68 (95% ClI, 0.58-0.81)
£ P<0.001 K P<0.001
= 0.84 Events: gefitinib, 88 (96.7%); carboplatin = 0.8 Events: gefitinib, 268 (69.4%); carboplatin
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Gefitinib 91 21 - 2 1 0 0 Gefitinib 386 234 137 43 12 2 0
Carboplatin plus 85 58 14 1 0 0 0 Carboplatin plus 394 251 67 14 1 1] 0
paclitaxel paclitaxel
Mok et al ‘09
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2020: Great progress in molecularly tailored TASLC
therapy for oncology <

AR Prostate cancer multiple

ALK fusion Lung adeno crizotinib, alectinib, ceritinib, brigatinib, loratinib, ensartinib
BCR-ABL CML imatinib, dasatinib, nilotinib, bosutinib, ponatinib

BRAF V600E Melanoma, hairy cell leukemia, lung adeno vemurafenib, dabrafenib, encorafenib (+ MEKI)

BRCA mutant/LOH Breast, epith ovarian, fallop tube or 1ry perit cancer olaparib, rucaparib, niraparib, talazoparib

BTK C481S CLL ARQ531, LOXO305

EGFR 19 del and L858R Lung adeno gefitinib, erlotinib, afatinib

EGFR T790M Lung adeno osimertinib, almonertib, alflutinib

ER/PR HR+ breast cancer multiple

FGFR mutant Urothelial erdafitinib

HER2 amp Breast ca trastuzumab, pertuzumab, ado-trastuzumab emtansine, lapatinib, neratinib
IDH1 mutant AML ivosidenib

KIT/PDGFRA mutant GIST imatinib, dasatinib

KIT D816V, PDGFRA GIST avapritinib, ripretinib

D842v

KRAS G12C Multiple sotorasib, MRTX849

MET splice/amp Lung adeno crizotinib, tepotinib, capmatinib

RET fusion Lung adeno, thyroid ca selpercatinib, pralsetinib

ROS1 fusion Lung adeno crizotinib, entrectinib

TRK fusion Lung adeno, other larotrectinib, entrectinib

Excludes surface antigen targets such as CD20, CD38, etc.
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TASLC
2020: Impact of targeted therapies in lung cancer <l —

A Trends in Incidence and Incidence-Based Mortality

M Observed incidence A Observed incidence-based mortality
— Modeled incidence — Modeled incidence-based mortality
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Biomarker testing can help guide therapy IASLC
Different inhibitors are effective at various disease stages <sef—

Example: patient with ALK-fusion positive lung cancer

St

‘A Timeline of Treatment
Centimib AUY922

Shaw et al ‘16
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2017: Unprecedented survival in some melanoma IASLC
patients on immunotherapy (checkpoint inhibitor therapy) ~#—

2017 Wolchok et al ‘17

CPI mono vs CPI doublet

A Progression-free Survival

Chapman et al ‘11

Nivolumab plus ipilimumab

Chemo vs Targeted Therapy

A Nivolumab

A Progression-free Survival

Hazard ratio, 0.26; 95% Cl, 0.20 t0 0.33; 104 Ipilimumab

P<0.001

Patients with Progression-free Survival (%)
@
<

o T T T T T T T T T T T T T T 1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months
No. at Risk
Nivolumab plus ipilimumab 314 218 175 155 136 131 124 117 110 104 100 92 75 29 5

Nivolumab 316 177 151 131 119 111 105 102 96 87 81 75 61 24 0
Ipilimumab 315 136 78 58 46 42 34 32 30 28 26 23 15 8 2

Vemurafenib (N=275)

coo

404

B Overall Survival

Progression-free Survival (36)

Dacarbazine (N=274)

Months Nivolumab plus ipilimumab
No. at Risk .
Dacarbazine 274 213 85 48 28 16 10 6 3 0

Vemurafenib 275 268 211 122 105 50 35 16 4 3

Nivolumab

oo
oo

o Ipilimumab

Patients Who Survived (%)

o T T T T T T T T T T T f T T T J
0 3 6 9 12 15 18 2L 24 27 30 33 36 39 42 45 48

Months
No. at Risk
Nivolumab plus ipilimumab 314 292 265 247 226 221 209 200 198 192 18 180 177 131 27

Nivolumab 316 292 265 244 230 213 201 191 181 175 171 163 156 120 28
Ipilimumab 315 285 253 227 203 181 163 148 135 128 117 107 100 68 20

Now
coo
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Overall survival improved in NSCLC with introduction of  IASLC
checkpoint inhibitor therapy (CIT) <

EMA- or FDA-approved CIT-based regimens in first-line NSCLC

Patients with NSCLC and any PD-L1 expression Patients with PD-L1 high NSCLC . J
30 4 in PD &
&
= CIT + chemotherapy * anti-VEGF .
.l:n Up to 22.0 months
£ 20 - ® = % (&) CIT doublet + chemotherapy
3 CIT doublet + chemotherapy e O ® O in PD-L1 high NSCLC
s Up to 15.6 months _— o . - Up to 21.2 months
E @ ®
3 ®
g
2 10
c
8
o
@
=
OS with chemotherapy
o ‘ 1 ) o .
Pemetrexed & bevacizumab 2017 | 2018 | 2019 | 2020 || | 2016 = 2017 | 2018 = 2019 ' 2020 i rgoent tnal.s 15p OSS"i_)Iy
based regimens enhanced by introduction
of second-line CIT

Data from approved regimens only. Median OS is the most recently reported. Year refers to first presentation of trial data.

Anti-PDL1/PD-based combinations includes anti-PDL1/PD1 +chemotherapy + anti-VEGF and anti-PDL1/PD1 + anti-CTLA4 + chemotherapy.

Bunn & Kelly. Clin Cancer Res 1998; Sandler, et al. N Engl ) Med 2006; Scagliotti, et al. J Clin Oncol 2008; Mok, et al. ELCC 2019 (Abs 1020); Peters, et al. ESMO 2019 (Abs LBA4); Spigel, et al. ESMO 2019 (AbsLBA78)

Paz-Ares, et al. ESMO 2019 (AbsLBA82); West, et al. Lancet Oncol 2019; Reck, et al. AACR 2020 VM1 (Abs CT216); Reck, et al. ASCO 2020 (Abs 9501); Rodriguez-Abreu, et al. ASCO 2020 (Abs 9582); Brahmer, et al. ESMO 2020 (AbsLBAS1)
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IASLC
CIT improving OS in extensive-stage SCLC e f—

CIT + Chemo

Chemotherapy

Trials of anti-CTLA4
combinations have not yet

0 5 10 been successful in first-
line ES-SCLC
mOS (months)
OS rate CIT + Chemo Chemotherapy Trials of CIT regimens in
5 5 limited-stage SCLC are
1 .5'year 32—34 /0 21—25 /0 ongoing

2-year ~22% 14-17%

Reck, et al. ESMO 2019 (Abs 17360); Liu, et al. ESMO 2020 (Abs 1781MO)
Paz-Ares, et al. ASCO 2020 (Abs 9002)
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NSCLC today: Multiple options for TASLC
molecularly defined subsets e —

Evolution of lung cancer classification

2004 2014 Today

PD-L1 positive
NTRK 0.200 =

KRAS other
16%

12%

Pao & Girard. Lancet Oncol 2011; Johnson, et al. ASCO 2013; Foundation Medicine Inc Database, Accessed November 2018 (all NSCLC).
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Liquid biopsies will further enable precision medicine IASLC
30% of LC patients have insufficient biopsy material

Ph lll trial design (B-FAST) for 1L treatment naive NSCLC Blood based biomarkers
ALK+ . . * Liquid biopsy test that detects
—  alectinib Filed in Q1 the 4 main classes of genomic
e alterations (324 genes), bTMB, MSI
[ | ale:fi:ib « Comprehensive genomic
o profiling including resistance
metastatic NSCLC o ) Results _ mutations or fusions in NSCLC
(eny htoogy) Nas ctDNA s [P = expected in « Guides therapy selection and
il : D e 2H 2020 clinical trials
open at 180 sites ROS1+ chemotherapy
" entrectinib
N—
BRAF+
—>| atezo + cobi+
vemu

» Allows for serial liquid biopsy testing to follow tumor evolution and resistance
* RWD cohort paired with NGS testing provides additional natural history & epidemiological data
* Primary endpoint in the ALK+ cohort met; filed in Q1 2020

Mok T. et al., WCLC 2017; NGS=next generation sequencing; ctbNA=circulating tumor DNA; Atezo = atezolizumab, cobi = cobimetinib; vemu = vemurafenib; RWD=real world data;
bTMB=blood tumor mutational burden; MSI=microsatellite instability
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Real world data & synthetic controls also have an impact IASLC
Accelerated access to alectinib in 20+ countries by >1 year <sef—

Alectinib was associated with significantly prolonged OS
compared to ceritinib in the real world and ASCEND 2 trial

1.00 = — Alectinib (Phase |l data)
— Ceritinib (RWD)
— Ceritinib (ASCEND-2 Trial)
£ 075+ Journal of Comparative
E Effectiveness Research
Q
8 050
2 Comparative effectiveness from a
3 025+ Median08 single-arm trial and real-world data:
Median08:14.9 Median0$15.6 26.0(95% 2t it
(95%CI:12.0-NR) (;5‘);CE:13.5-NR) Cl: 21.2-NR) alealnlb VEersus Cerltlnlb
0.00
0 é 1' ! 2|4 Jessica Davies*:!, Michael Martinec?, Paul Delmar?, Mathieu Coudert®, Walter
Time (months)
Overall survival analysis comparing alectinib Ph Il data with real *Author for corespondence: Te - +44. 7584 587 922; Jesica caesBroche.com

world external control to demonstrate value of alectinib relative to
standard of care for patients with ALK+ metastatic lung cancer

Cl=confidence interval; HR=hazard ratio; NR=not reached; OS=overall survival; RWD=real world data; Davies, J. et al. 2018 Journal of Comparative Effectiveness Research
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Scientific breakthroughs and new paradigms are leading IASLC
to improved outcomes in lung cancer

Histology-based diagnosis / chemotherapy
—> therapeutic plateau in early 2000s

Molecular-based diagnosis / molecular targeted therapy
- significant advances since early 2000s

From all-comers to molecular subsets
Patient biopsies before and after treatment key to gaining biological insights

Cancer immunotherapy
—> significant advances since early 2010s

Even greater survival rates, but there is still much work to do to understand
who benefits the most and how we can do even better

New approaches
- liquid biopsies, real-world data
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