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The Burden of Lung Cancer

Number of new cases in 2018, both sexes, all ages

« The Leading Cause of Cancer Death in
- Most Countries '

093 876 (11.6%) — 2.09 M new cases (11.6%),
1.76 M deaths (18.4%)"

Breast
2088 849 (11.6%)

« US Lung Cancer: ?

Other cancers

7753540 (425%) 849518 (10.2% — 228,820 new cases
P 1% — 135,720 deaths
560847 (3.2% 1033 701 (57% *  84% of lung cancer is NSCLC
(~15% small cell) 23
Oesophagus Liver — Of NSCLC: 40% Adenocarcinoma,

572034 (3.2%) 841 080 (4.7%) .
30% Squamous cell carcinoma

— >50% presents as metastatic
disease

Total: 18 078 957 cases

" Global Cancer Observatory. Lung fact sheet. March 2019;, WHO 2012; 2 Cancer
Facts and Figures, American Cancer Society 2020; 3 Lung Cancer (Non-small cell),
American Cancer Society 2020;
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Status of Metastatic Lung Cancer Therapy in the late 1990’s

A
The New England Journal of Medicine
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Tobacco use Is the
single largest
preventable cause
of cancer, leading
to 30% of all
cancer-related
deaths and

80% of lung
cancer

CENT

Causes of Lung Cancer

Large cell and other
10-20%

Squamous carcinoma
20-30%

Potentially
Actionable Genetic

Alterations:
10% EGFR
<8% ALK
7% MET
3% ERBB2/3
2% ROS
1% RET
1% NTRK
1% BRAF
12%Kras G12C

EGFR 1%

Adenocarcinoma
50-60%

B EGFR other 2% BRAF5%%F 19,
I MET amplification 3% ROS11%
I MET exon 14 alteration 2% RET 1%

I HER2 1% ALK 3.9%

> Yale SCHOOL OF MEDICINE Wang M, Herbst, RS, Boshoff, C et al. Nature Med 2021; Herbst et al. Nature 2018;
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A New Era for NSCLC Treatment!

Docetaxel shown to
benefit patients
with 2L NSCLC

Crizotinib shown to

Osimertinib shown to

Crizotinib (first ALK

Inhibitor) shown to be
effective in ALK
positive NSCLC

ALK rearrangements
identified in NSCLC

Pemetrexed
showr activity
in 1L LUAD

be superior to

cytotoxic thera
1L ALK positive
NSCLC

RET and
ROS fusions
described in
LUAD

Osimertinib shown to
effective as adjuvant
therapy for stage IB/II
JIINA EGFRm NSCLC

be superior to
cytotoxic therapy in
previously treated
EGFR T790M

py in

Mutational burden
associated with
responses to immune
checkpoint blockers

Osimertinib
shown to be
effective in
EGFR T790M

mutations
|

1997 2000 2004 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 201

Discovery of EGFR
mutations in LUAD
sensitive to gefitinib
and erlotinib

Gefitinib shown
better activity than
cytotoxic therapy in
LUAD

Bevacizumab shown

EGFR inhibitors

enter clinical

activity with cytotoxic
therapy in 1L NSCLC

development

Modified from Herbst et al, Nature 2019
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TCGA Genomic
Characterization of
LUSC completed

Nivolumab shown to
be effective in NSCLC

| I

Pembrolizumab | I/

shown to be Durvalumab for
superior to Stage Il NSCLC
cytotoxic therapy
in 1L PD-L1 high
NSCLC

—

Crizotinib
shown to be
effective in
ROS1
positive

Legend
NSCLC

I h h
Immune Chemotherapy

TCGA Genomic

Characterization of
LUAC completed
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Alectinib shown
to be superior to
crizotinib in 1L
ALK positive
NSCLC

checkpoint I Angiogenesis

blockers shown to
be superior to
docetaxel in 2L
NSCLC

Genomic

I Targeted Therapy

I Immunotherapy




Deaths per 100,000 males

Deaths per 100,000 females
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Lung Cancer Mortality

Males, by site

100 -
Stomach . . .
80 - —Colorectum Mortality rates has declined by 51% since
= Liver & intrahepatic bile duct . .
o Cpanoreas s 1990 for men (26% since 2002 in women)
—rostate due to reductions in smoking
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Siegel RL et al. Cancer statistics, 2020 CA CANCER J CLIN 2020;70:7-30; Annual Report to the Nation on the

Yale SCHOOL OF MEDICINE Status of Cancer. J Natl Cancer (2019) 111(12); Cancer Facts and Figures, American Cancer Society 2020,



Progress in lung cancer in the last 20+ years
with a focus on work from Yale

Focus on Immunotherapy
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