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— e = Our program will begin at
:ri\ 3:00 PM ET.
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BN Please stay muted unless you

— are called on during the Q&A.

- “j’ We invite you to use the chat
function to introduce yourself!
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Kathryn O’Donnell, PhD

Chair, LCRF Scientific Advisory Board
Member, LCRF Board of Directors

Associate Professor, Molecular Biology
UT Southwestern Medical Center
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All times listed are
Eastern Standard Time

Today’s schedule

3:00 PM Welcome
Kathryn O’Donnell, PhD, Chair, LCRF Scientific Advisory Board

woneeancer SCIENTIFIC
. S YMPOSIUM
N~ r_f‘i - \ -~ 3:30 PM Lung Cancer Patient Advocacy

<X - e Colleen Conner Ziegler, Chair, LCRF Board of Directors

3:10 PM State of Lung Cancer Research
Brendon Stiles, MD, Vice Chair, LCRF Scientific Advisory Board

. ; _ .
D s

5 _1 = _ 3:45 PM Presentations and panel discussion with Q&A
=2 S0 « Hossein Borghaei, DO, MS — immuno-oncology
— _ Lauren Averett Byers, MD — small cell lung cancer
' Don Nguyen, PhD, BSc — brain metastasis

Joseph A. Greer, PhD — telemedicine and palliative care
Mark Awad, MD, PhD — KRAS

'}

[ & "F-"'-.""JH

5:45 PM Closing remarks

Kathryn O’Donnell, PhD, Chair, LCRF Scientific Advisory Board
SPONSORED BY

e MERCK ”ll Boehringer

Ingelheim

6:00 PM Symposium ends
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STATE OF LUNG
CANCER RESEARCH

Brendon M. Stiles, MD

Vice Chair, LCRF Scientific
Advisory Board
Vice Chair, LCRF Board of Directors

Chief, Division of Thoracic Surgery
& Surgical Oncology
Associate Director, Surgical Services
Montefiore-Einstein Cancer Center
Professor, Cardiovascular
& Thoracic Surgery
Albert Einstein College of Medicine
Montefiore Medical Center

LUNG CANCER
PATIENT ADVOCACY

Colleen Conner Ziegler

Chair, Board of Directors
Member, LCRF Scientific
Executive Committee

Patient and Research Advocate

CHAT MODERATOR

Isabel Preeshagul, DO, MBS

Chair, LCRF Education +
Engagement Committee

Assistant Attending Physician,
Thoracic Oncology

Memorial Sloan Kettering
Cancer Center
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Lung Cancer
Patient Advocacy

Colleen Conner Ziegler

Chair, LCRF Board of Directors
Research Advocate



Why is patient participation
iIimportant in research?

e Our experiences are all different but as a collective,
we share what works best for the patient community
to ensure relevance and relatability. l

e Helps to explore barriers and solutions.

e |s about conducting research ‘with’ or ‘by’ people
living with lung cancer.

Patients often are used in initial and/or end stage of
research. Understanding equity, respect, trust,
empowerment, clarity on roles/expectations may
facilitate patient involvement through all stages of
research planning and conduct.




What does patient
participation in
research look like?

e Patients as research partners &
principals have progressively
become more important.

e Patient involvement has gained
momentum in the last decade, with
patients identifying and prioritizing
topics, reviewing grant applications,
analyzing and interpreting data, and
disseminating findings.

Formalize engagement of
Patient Advocates in clinical trial
design and development:

e Input on clinical design

e [nclusion/exclusion criteria

 Endpoints
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Advocacy that moves research forward

&

Be proactive.
Ask about trials that

Be involved.
Connect with LCRF

Be informed.
Avail yourself of

educational programs and other groups to serve to move the
and conferences, in raise awareness/ science forward.
person or virtually. funding for research.

Ask questions.

Engagement happens on a continuum. |
Not everyone will participate at the same
level, but every patient should be an

.

advocate for themself.




Challenges integrating research advocacy
Into lung cancer research and clinical trials

Research advocates as partners with
researchers in cancer research has been
expanding, but challenges still exist.

How to connect the
research advocate

with the research to
be a partner.

Greater diversity and opportunities.
Patient advocates should be pulled
from the population being studied.




Questions to consider

Defining engagement

e How are we engaging with research?

e How should we be engaged?

e What do we mean by meaningful
engagement?

Measuring success
e How do we measure engagement?

e How do we make our engagement
more methodical and consistent?




For clinicians and scientists

Recognize advocates’ skill sets. Before our diagnoses,
we were people from every walk of life.

View research advocates as equitable partners in
research process, not only clinical trial participants.
Advocates can contribute at all steps in the process.

Embrace collaboration for mutual benefit.
e Advocates enrich ongoing research initiatives as they learn
about scientific developments and future possibilities.
e Researchers understand priorities of those affected by the
disease and focus on areas relevant to patients' needs.

T—




Research advocacy and
barriers to participation

Conference participation. Advocates are often
responsible for the expenses associated with
conference attendance.

Access to current research information.
Opportunities for research advocacy training.

Initiating and maintaining connection with
researchers/scientists.

Physical — challenges of living with lung cancer.




Positive trends in research advocacy

People with lung cancer are often living longer, and
because of this more are engaging in advocacy.

Patient/research advocates have taken on a greater role
in the funding of research, raising significant funds both
Q as individuals and members of patient organizations.

Q@@

R X KR Expanding range of advocacy activities including
: Féﬁgg- % grant reviews, focus groups, steering committees,
. %ﬂ advisory committees, clinical trial protocol — and in

v WIN.
e ’k‘v& some cases, the engagement of a research advocate
IS @ requirement for research funding.
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The University of Texas MD

Anderson Cancer Center

Professor and Thoracic Section Chief

Department of Thoracic/Head and Neck
Medical Oncology

Division of Cancer Medicine

Joseph A. Greer, PhD

Massachusetts General Hospital

Cancer Center

Assoc Professor of Psychology,
Harvard Medical School

Co-Director, Cancer Outcomes
Research & Education

Clinical Psychologist, Center for Psychiatric
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Fox Chase Cancer Center

Professor and Chief, Thoracic Oncology
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Department of Hematology and Oncology
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Co-Leader, Cancer Signaling Networks,

Yale Cancer Center
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Immuno-oncology

Hossein Borghaei, DO, MS
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Research Support (Clinical Trials):
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Data and Safety Monitoring Board:
— University of Pennsylvania, CAR T Program, Takeda, Incyte, Springworks, Novartis

Employment:

27 FOX CHASE

M CANCER CENTER
— Fox Chase Cancer Center N T ALTH




Factors Affecting Treatment Decision

First-line treatment in patients without molecularly driven tumors
(simplified)

PD-L1 250% PD-L1 <50%

* Checkpoint inhibitor alone » Checkpoint inhibitor alone (?)

* Chemotherapy plus checkpoint » Chemotherapy plus checkpoint
inhibitor inhibitor
+ |-O/I-O combination (?)  |-O/I-O combination (?)

Genomic Data

Molecular Determinants of Response
* STK11

* KEAP-1
* EGFR/ALK



Probability of survival
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Overall Survival by PD-L1 TPS

TPS <1% TPS 1-49% TPS 250%
HR HR HR
Events  {95%Cl) P Events  (95% Cl) pa Events  (95% Cl) P
PembroPem/Plat  38.8% 0.58 0.0085 28.9% 0.55 0.0081 25.8% 042 0.0004
Placebo/PemiPlat  s5gs,  (0.38-0.82) 4gay (034090 514%  (0.26-0.88)
Lok 61.7% 100 4 71.5% 108 73.0%
e 52.2% i 50.9% " 43.1%
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Gandhi L, et al. AACR Annual Meeting; Chicago, Illinois, April 14-18, 2018; Abstract CT075

Immune-Mediated Adverse Events
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Gandhi L, et al. AACR Annual Meeting; Chicago, lllinois, April 14-18, 2018; Abstract CT075

KEYNOTE-189 Final Analysis: OS by PD-L1 status!

OS PD-L1 >50%

Events, % Median OS5, mo

— Pemboo + chemo a2 1% EEEuiE!;!)
Placebo = chema 1% 108 E7-138)
100
o0
80
T
i,ﬂ‘.‘l
s%
O
30
20
10
@
0 3 8 9 12 %% W 21 24 27 30 13 MW XN £
Time, mo
No_ et Risk
Pemlag o
fepikiny 40 T i i 184 L3
Pacatus'| sog 44 [ 2 1] He £
0S: HR =058

(95% Cl, 0.46-0.89
Median OS: 22 vs. 10.6 mo

1. Rodriguas-Abreu O et al. ASCO 2020, Abstract 9582

OS PD-L1 1-49%

Wedlan 05, mo
Events, % r
{95% Ci)
Pomibio + chamn 67 2% MNBTT250)
Placeto = chang T0.3% 121 (B.7-104)
100

HR (95% C1), 0.66 [0.46-0.96)

0 6 12 18 24 30 36 42
Tirl"IE, mo

OS5 HR = 0.66
(95% CI, 0.46-0.96)
Median OS: 21.8vs 12.1 mo

Forde, WCLC 2021

O3S PD-L1 <1%

@ M dian 05, M
Events .
- % meven
Perbro o chame TO 9% nweny
Pruscatsg o chrns &R G 1020135

100
a0 HR (35% CNn, 0.51 (0.36-0.T1)
80
70
=2 60
o S0
O 40
30
20
10
0 6 1218 24 30 36 42
Time, mo
0S: HR = 0.51

{95% CI, 0.36-0.71)
Median OS: 17.2vs 10.2 mo

. . - =
"5-3;:. i -v:a-""'{:¥L 0,;:"5'-‘{’ § 4 ﬁ“@
P {,\d‘ E3) \\@ S
Q*a?' & AL N
o ¢
@ A3

&
'vs’Acute kidney injury Incidence: 5.2%

in pembrolizumab/pemetrexed/platinum arm vs 0.5% in

placebo/pemetrexed/platinum arm
Grade 3-5 incidence: 2.0% vs 0%
Grade 5 events: 2
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POSEIDON Study Design

Phase 3, global, randomized, open-label, multicenter study
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Overview of Reported Global Phase 3 Immunotherapy Trials

in Resectable NSCLC

SURGERY

CheckMate -816 Nivolumab + chemo x 3 cycles

" SURGERY | mummp A ATEE——-TS Ven—_ |
R IMpower010 Chemo - atezolizumab ~1 y (PD-L1 21%)

Chemo (trial optional but label required) =
pembrolizumab ~1 year

KEYNOTE-091

AEGEAN Durvalumab + chemo x 4 cycles Durvalumab ~1 year

KEYNOTE-671 Pembrolizumab + chemo x 4 cycles Pembrolizumab ~1 year

CheckMate -77T7 Nivolumab + chemo x 4 cycles Nivolumab ~1 year



Disease Free Survival

IMpower 010
Stage 2-3A

Averolizumaby: median 42-3 months (65% (1 36-0 1o NE)
Best supportive care: median 353 months (5% (1304 to 464)
Stratified hazard ratio: 0-79 {95% (1 0-64-0-96), p=0-020
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KeyNote 671 Pembrolizumab + Chemotherapy

EFE, %

e hleziam

Evani [ LN ma
3 s LR AT ]
[ IT0 o BT 0

HR 0.58 {95% CI, 0. 46-0,72)

Ry

1H1%
(145220

pCR, % (35% )
I

N =397)

Wakelee H et al ASCD 2023

A 142
(10.1-18.T)
[
L

40%,
(2 36.4)

Paceno A
(N = 300

AP T

1004

O3S, %
n

TP i T

P 000001 HR 0,73 (95% CL 0.54-0.99)
) B gl
2a-
AR
1 c T T T N
&4 [ B id A b L'} ! i it iy
Fin & inl “m
|:_| ] |
|
il ] = I | i i
X II'\I : L | ey ah g e
) i Ly i Lpii lii
£y — W i :III Wik Fﬂ:ﬂ
II :':l - | ] r.ll -\.* I I. Ium. ﬂ"_‘l I..d:" I‘m u.33
Y [95% C1, 0.09-1 22)
# & ! Bl iy li Ll
- i L vim i, jjmi Pesndng, wilhol pCR
E' 0 . Y LT P T

A N T { [ X Whithouwt pCR
30 : HR 069
311 (95% Cl, 0.55-0.85)
10—
'::l T I I T I T I | L L L L L B I

L & 12 i 24 an ;] 43 AR S4
N i ik Months

rel it L 1

15 14 9= ino e a3 4 0 L1

1 el 171 1 ] -



Questions that remain Unanswered

* What is the best treatment after First line treatment?

* Does every patient with metastatic disease need chemotherapy
added to immunotherapy?

* Who benefits the most from treatment with two checkpoint
inhibitors?

* In the early stage setting, do we have to give everyone a year of check
point inhibitors?

* MORE RESEARCH IS NEEDED
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Lung Cancer: Addressing Unmet Needs

Advancing Precision Medicine
in Small Cell Lung Cancer

Lauren Averett Byers, MD
Professor and Thoracic Section Chief
MD Anderson Cancer Center

THE UNIVERSITY OF TEXAS LCRF Annual Symp08|um

MD Anderson @LaurenByersMD
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Making Cancer History




Revolution in Cancer Care through Science
2001 — First Targeted Therapy

2001 - First Human Genome

2004 - First Targeted Lung Cancer Therapy (EGFR inhibitors)

2011 — First Immunotherapy

I 2019, 2020 — Immunotherapies approved (with chemotherapy) for
SLEAE . Frontline Extensive Stage SCLC

| Breakthrough of the Year
Cancer - y

“Immunotherapy g

" T cells on the attack % .

May 2024 — Tarlatamab (T-cell engager targeting “DLL3” approved)

Coming soon... Approval of immunotherapy following chemo-radiation
for Limited Stage SCLC (based on a 2-year improvement in survival)



Lung cancer is many different diseases

Lung Biopsy

Normal Lung Non-small cell Iung cancer
(Ex., Adenocarcinoma)

Small cell lung cancer



Remarkable progress for patients
with lung cancer

CHEMOTHERAPY

p TARGETED THERAPY

.ﬁ‘ IMMUNOTHERAPY

@@, &
9, 5 @ 9.0 0% 9% 95

1950s 1970s 1990s 2010s

Lung cancer treatment approvals over the decades

History of lung cancer treatment advances (updated 1/24); Lung Cancer Research Foundation



Small Cell Lung Cancer (SCLC)

» Most aggressive form of lung cancer
» 70% of patients have metastatic cancer

» Initially responds to chemotherapy and radiation,

but drug resistance develops within a few months

*Median survival with current treatments is 1 year

Small Cell Lung Cancer
(Farago et al, TLCR 2018)

Govindan et al J Clin Oncol 2006 24(28): 4539-4544
Siegel et al, Cancer statistics, 2018. CA: A Cancer Journal for Clinicians, 68: 7-30
Farago and Keane, Translational Lung Cancer Research, 2018



Urgent need for personalized,
biomarker-driven therapies for
Small Cell Lung Cancer (SCLC)

° Historically treated as
“One-size-fits-all”

(all patients treated the same)




A radical new way to fight cancer -- Immunotherapy

Where tofind a Goodnight saddle, a Gutenberg Bible, and the keys to the Alamo by Jordan Breal

Before treatment After
immunotherapy



The New England
Journal of Medicine

Copyright © 2002 by the Massachusetts Medical Society

VOLUME 346 Jung 20, 2002

NUMBER 25

ORIGINAL ARTICLE

The Use of Molecular Profiling to Predict Survival after Chemotherapy for Diffuse
Large-B-Cell Lymphoma
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Cancer Cell

Patterns of transcription factor programs and
immune pathway activation define four major
subtypes of SCLC with distinct therapeutic

vulnerabilities

MD Anderson Cancer Center &
@MDANndersonNews

“This represents a huge step in understanding which
drugs work best for which patients and gives us a path
AAAAAAAAA forward for personalized approaches for small-cell lung
cancer,” says Dr. Lauren Averett Byers: fal.cn/3cVhC
Sn;::;li::t“;:;lgglztaigﬁer @LaurenByersMD #LungCancer #EndCancer

Immune
genes

ASCL1 i

Transcriptional
subtypes

nn 1 ‘ﬁ” Study defines small-cell lung cancer subtypes and distinct therapeutic vulne...
mm acu:-me SCLEA tumor Researchers from The University of Texas MD Anderson Cancer Center have

o developed the first comprehensive framework to classify small-cell lung ...

¢’ mdanderson.org
Imefwine cells (T-cells, -

macrophages, NK - 7:06 AM - Jan 23, 2021 - Falcon Social Media Management

SCLC-N ll.lmnf

calls, ete.)

——

EMT, IFNy signaling, and immune cell infiltrate

Gay, et al, Cancer Cell 2021



Distinct drug targets in each SCLC subtype opens the
door to personalized treatments for patients

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

Small cell lung ¢
patien tppltt

une IE E

Poumﬁmlﬂ

NE-gen ..l- I

‘m

. B
-_II
rcou N A

Transcnptlonal 4] — E n
LK |

mor SCLC-Atumor SCL C-P umaor SCL umo

]

BCL2i AURKi EP PARPI ICI
aDLL3 Tx aSSTR2 Tx a-metabolite BTKi

Gay, Stewart, Park et al, Cancer Cell 2021
SWOG PRISM Trial will be the first SCLC Subtype-matched clinical trial



A

/

% “Liguid Biopsy”

e.g., ctDNA methylation
/k profiling for SCLC
| subtype/target expression

Personalized SCLC Treatment: Clinical Trials

Collect
patient blood

Patients matched to

) Y, treatment based on SCLC
F j;/ b subtype and other biomarkers
| | —

SO

Methylation

Targeted Treatment 1

Targeted Treatment 2

Targeted Treatment 3

Small Cell Lung Cancer "sheds”

Our goal is to transform SCLC treatment through New,
Personalized Therapeutics and “Liquid” Biomarkers (blood tests)

cancer DNA (ctDNA) into the blood
and can be used as a biomarker




Mapping the tumor surface for anti-cancer therapies

ADC - Antibody Drug Conjugate; antibody binds to tumor ‘
cell and delivers chemotherapy payload

Cancer

cell
CAR - Chimeric Antigen Receptor; engineered immune cell

that is attracted to tumor cell r ADC

Bi-specific T-cell Engager (BiTE) — binds to both immune
cells and tumor cell to bring the two together.

Che New ok Eimes

F.D.A. Approves Drug for Persistently
Deadly Form of Lung Cancer

The treatment is for patients with small cell lung cancer, which
afflicts about 35,000 people in the U.S. a year.

l ORIGINAL ARTICLE l

Tarlatamab for Patients with Previously
B Listen to this article - 4:42 min Learn more & sharetulartice 2> W Treated Small-Cell Lung Cancer
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== D Anderson | cellular therapies in SCLC

Overview of “CAR” T-cell therapy — a “living drug”

Before treatment 1 month after CAR-T

T-cells are genetically

altered to have
special receptors called

chimeric antigen receptors

Y Cleveland Clinic  ©202: Millions of CAR T-cells
are grown

Byers, et al. SITC 2022

Image from Clevelandclinic.org



National Cancer Institute established the
” Small Cell Lung Cancer Consortium in
LT S, 3560 2012 to accelerate research advances
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Thank you!

Byers Lab:

C. Allison Stewart
Robert Cardnell
Kavya Ramkumar
Azusa Tanimoto
Runsheng Wang
Ali Ibrahim

Kyle Concannon
Bing Zhang

Ben Morris

Bioinformatics:
Jing Wang

John Weinstein
Lixia Diao, Ph.D.
Yuanxin (Fred) Xi
Li Shen

Qi Wang

Pan Tong (Former)
Lerong Li (Former)

LUNG CANCER
RESEARCH

FOUNDATION

MD Anderson:
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Waun Ki Hong
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NSCLC Metastasis to the Central Nervous System:
Progress and Unmet Needs

Don X. Nguyen

LCRF Annual Symposium

November 4th, 2024

Yale scHOOL OF MEDICINE
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Evolving Clinical Landscape of Brain Metastasis

COLORECTAL ¥

NON-HODGKINS |
LYMPHOMA

MELANOMA

RENAL

BREAST

# 2 fold b/w 1987-2006 (Smedby et. al.,2009)

e # 6-7 fold in patients on clinical trials (Shindorf et. al., 2020)

— o 2-3fold In HER2+ and TNBC. ¢ 2 fold in ER+/HER2- (W/PI3Kmut) (Fitzgerald et. al., 2019)

LUNG

0 5 10 15

20 25

incidence proportion (%)

f Disparities in diagnosis and access to care

2010-2016 Lung Brain Metastasis (n = 29,502)
Characteristic aHR" 95% Ci P Value
Yost quintile

Fifth 1.00 — —

Fourth 1.07 1.03—1.12 0.001
Third 1.17 1.121.22 <0.001
Second 1.18 1.14-1.23 <0.001
First 1.22 117127 <0.001

Rodrigues et. al., 2021

Overall Survival (%)

—e® 1.5-2 fold with targeted therapy (Offin et. al., 2019)

NSCLC (adenocarcinoma)

— GPA 3.5-4.0
- GPA 2.5-3.0

GPA 1.5-2.0
— GPA 0.0-1.0

I | | | 1

0 12 24 36 48 60

Time Since Initial BM Treatment (months)
Sperduto PW et al, JCO, 2020



IS the Brain (Still) a Sanctuary Site in Non-Small Cell Lung Cancer?

» Historically, few systemic therapies were available for patients with NSCLC brain metastasis.

1)
=
5 |
o
ﬁ (.6 4
£ 554 +
Vi .
o 0.4 Median CNS DFS, months [95% CI)
L2 Osimertinib KR [65.8 10 ML)
E 0.3 4 Placeba NR (NG to R
0.7 4 MR 195% Ch 0L24.40,19 to 042
0.4 o = Osimeninil !'nﬂ_aturhy 13%:
T A S .. artinib 9%, placabo 1T
U.U’ ) ] i i E i ) ] I I I I
0 & 12 18 29 30 36 42 48 B4 &0 it 72
Time Since Random Assignment {months)
i, af mek:
Csirmertinit 213 2z 216 202 196 193 175 138 i) a5 0 z {
Piscaho 37 1az2 1432 126 107 3 T4 B a1 13 11 1 0

Herbst et al., 2023

Change in tumour burden (%)

009 7

150 4

1004 |f

50

=1 Brain
1 Extracerebral

U PO W

o JRRY R |
4 | = i S |

Goldberg et al., 2020



Overview

NSCLC Metastasis to the Central Nervous System (CNS)

l. Heterogeneity of CNS metastasis and response to immunotherapy

ll. Mechanistic link between targeted therapy resistance and CNS metastasis



Location, Location, Location...

» Cancer cells form metastasis in different regions of the CNS.

» The microenvironment surrounding tumor cells in the brain is unique.
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Pinz et al., 2017
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Addressing the Issue of Tissue:

The Yale CNS Metastasis Biorepository

CNS Biorepository Team

Veronica Chiang
Nicholas Blondin
Sarah Goldberg

Rocco Carbone

Sampada Chande
Tang Tang
Savannah Kandigian
Yuchen Huo

Anna Arnal Estape

» Patients@ Smilow

) CSF and tissue,
Tissue only;
Unmatched CSF 3
OVARIA...r RENAL , 4 + plasma, 6 Plasma
: only, 3

Tissue + na,
OTHER, 9 9

MELANOMA,
29

BREAST, 53

NPH/CSF
LEAK, 24

Total: samples (332)*
* includes serial samples
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NSCLC Brain Metastases Are Not all the Same

Fibrotic/Organizing stroma Dural involvement

40% of cases 39% of cases 21% of cases

] EGFR
Bl KRAS
B ALK

B ROS1
1 Neither




Fibrotic and Dural Metastases are Associated with Poor Outcome

CNS Progression-Free Survival
108 patients

Overall Survival

OS + Immune Checkpoint Blockade

108 patients
100 100 100 == FL (n=13)
iy _ —— FH (n=13)
'g E _g —— D (n=7)
C k c 1 c
= = - 1
& 50- p <.0001 9 50- @ 50-
& - S ; =
2 E 5 E
& 3 g ] '
} e TR - p=001 PO
0 | | I I | | | | 0 | | | | | | | | 0 | | | | | | | |
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
Months Months Months
CSE - TIMP1
150000 — -
» Evidence of T cell dysfunction in tissue biopsies e .
E .
» Detection of extracellular matrix proteins in ¥ o :
cerebral spinal fluid (CSF) of patients ce
0 -l -
‘gﬁﬂ _ﬁ,ﬁ.ﬁﬂ




The EGFR mutant NSCLC Paradigm

« 3 Gen brain penetrant TKls osimertinib is effective

CNS metastasis as first line therapy for EGFR mutant NSCLC:
Afatinib Erlotinib Osimertinib

Never H&E DESI-MSI H&E DESI-MSI HAE DESI-MSI
== At Diagnosis |

53% = On Treatment

({15 ma/kg)

Adapted from Offin, et al (2019) Colclough et al., 2021

» What are the mechanism(s) linking osimertinib » How can we overcome drug resistance in the CNS?
resistance and CNS relapse?



Resistance to anti-EGFR Therapy and Leptomeningeal Metastasis
are linked to Changes in the Microenvironment

TKI treated
Residual (Day 7-14)




Resistance to anti-EGFR Therapy and Leptomeningeal Metastasis
are linked to Changes in the Microenvironment

TKI treated
Residual iDav 7-14)

Miliary brain metastasis Concomitant with
in EGFR mut LUAD Leptomeningeal Disease (LMD)

B o i

w

Kiruhara, 2019
Wu, 2013; Sekine, 2012;

Togahsi, 2011; Poonia, 2011 Dasgupta, 2020




Vascular Co-option Precedes Leptomeningeal Metastasis

Integrin 4+ Laminin

rl.: :‘l.'l'%n!'
g 8D
; %5
5
2
F =]
Adua et al., 2022
: c/o Heather Hulme

» Proliferation and drug resistance
» Leptomeningeal disease?



Summary

Identified distinct subtypes of CNS metastasis based on morphology, location,
and stromal content.

Fibrotic "high” parenchymal metastasis and dural metastasis have poor outcome.

Biomarkers of fibrotic high tumors are detected in the CSF.

Genomic and proteomic characterization of distinct CNS metastases is ongoing.

Brain penetrant drugs when administered early increase depth of therapeutic response.
Recurrence eventually develops due to changes in the CNS microenvironment.
This is linked to increased peri-vascular laminin deposition.

Invasion along perivascular spaces may lead to leptomeningeal metastasis following
acquired resistance to Tagrisso.
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Benefits of
Early and
Longitudinal
Palliative
Care in the
Outpatient
Care Setting

Enhances quality of life

Increases use of adaptive coping strategies

Reduces symptoms of depression

Improves understanding of prognosis

Increases communication about care preferences

Decreases caregiver distress

L=

MASSACHUSETTS
GENERAL HOSPITAL

(CANCER CENTER
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Early integrated
palliative and oncology
care in the outpatient

setting improves the
experience and

outcomes of patients
diagnosed with

advanced cancers and
their caregivers

Monthly visits in the
outpatient setting can
be challenging to
implement for both
patients and clinicians.




What Are the Barriers to Implementing the
Early In-Person Palliative Care Model?

Patient Barriers

Palliative Care Barriers

|~ e A B
...*... A m
‘:::n:::
| —
Added time in Burden of Discomfort of Insufficient |nadequate Challenges of
the outpatient travel and clinic setting numbers of resources balancing the
clinic costs from and difficulties clinicians needs of acute
monthly visits for family to patients
attend visits
MASSACHUSETTS

GENERAL HOSPITAL

(CANCER CENTER

©




Increasing Accessibility and Patient-
Centeredness of Early Palliative Care

« Can we design palliative care delivery models that are
more scalable (tailored, person-centered, and convenient)?
« One promising solution is the use of telehealth
« Helps overcomes access barriers
« Reduces financial burden
* Increases efficiency




Are Video Visits an Effective Way To Deliver Palliative Care?

Primary Aim:

« To evaluate the equivalence of the
effect of delivering early palliative care
using video versus in-person Vvisits on
patient-reported quality of life

Secondary and Exploratory Aims:

« Satisfaction with care

« Caregiver attendance at study visits
« Mood symptoms

7

W

[and their caregivers]

Patients with advanced NSCLC (N=1250) ]

=

Baseline participant-reported surveys ]

Y

Randomization

]

[

4 ) 4 )
Telehealth In-person
palliative care palliative care

(monthly video (monthly in-
visits) person visits)
\ : J \ : Y,

Participant-reported surveys every 3 months for
up to one year

L=
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22 Sites
18 States

e
e
“““““““
i
Ll

University of CA
San Francisco

City ofﬁl'-lope

o

Universit\;of
Colorado

“J
..“
»

Universit.y
of Kansas

Mayo Clinic

University
of Texas
Southwestern

:University of Wisconsin

"
[
H
H
[
»

:Rush University
iNorthwestern University

‘University of Michigan

“%- Cleveland

",

" Mass General Hospital

-----
..........

" Fox Chase Cancer Center

e Johins Hopkins University
" University of Virginia

& Wake Forest University
’ University of North

Y Carolina Chapel Hill

%Emory University

Vénderbilt
University

University of Alabama
at Birmingham

Dartmouth-Hitchcock Health
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Intervention Delivery

Palliative Care Visit Modality by Group

100% 94%
-, 90% 87%

Number of Palliative Care 80%
Visits by 24 Weeks égﬂf
Mean (SD) -
Video Visit In-Person 40%
30%

4.7 (2.5) 4.9 (2.7) o .

10% 6%
e 1

Video Visit Group In-Person Group

Visit ocurred via video B Visit ocurred in person

L=
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Intervention Delivery

Clinician Documented
Topics Discussed in

Palliative Care Visits

Visit Summary Forms
N=5,219

100-

N
d

N
o

Visits with Topic Discussed, %
O
o

Video Visit Group B In-Person Group

MASSACHUSETTS
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Results: Patient Quality of Life (QOL)

Higher scores indicate better QOL (range: 0-136)

190
QOL Scores at 24 Weeks:
e i~ + Video Visit Group: 99.7
|
100- 1T * |n-Person Group: 97.7
i
|

Mean FACT-L
r
I

95 - Difference (90% Cl): 2.0 (0.1, 3.9)
p=0.04 for equivalence

90-

85-

. = : Video Visit Group
0 1 24 ® |n-Person Grou
Weeks from Randomization P

MASSACHUSETTS
GENERAL HOSPITAL
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Results: Satisfaction with Care &
Caregiver Attendance in Visits

Outcome Video Visit In-Person Difference
Measure Group Group 95% (Cl)

Estimated Estimated
Mean/Proportion  Mean/Proportion

Satisfaction with Care’

Patient report, mean 41.3 41.0 0.3(-1.0, 1.7)
Caregiver report, mean 37.2 36.8 0.4 (-1.5, 2.3)
Attendance of Caregiver
at Visits
proportion 36.6% 49.7% -13.0% (-17.6, -8.6)

*Higher scores on the Satisfaction and Care Delivery Questionnaire indicate greater satisfaction

MASSACHUSETTS
GENERAL HOSPITAL

(CANCER CENTER

©



Results: Patient Anxiety & Depression

Anxiety Symptoms Depression Symptoms
Difference (95% Cl) =-0.2 (-0.6, 0.3) Difference (95% Cl) =-0.4 (-0.9, 0.1)
71 Higher scores indicate worse anxiety 71 Higher scores indicate worse depression
-
O
= »
) G 7))
Ve o T
;é 6 - ?8-6-
8 |- " 7
-— N _ Tl
S I bR 2 e
c 5 ; T ot |
S ol c 1 ]| |
= | I S . 5!
I > I
1 I
L . . : Lo
0 12 24 b 1'2 2'4
@ c ]E:}:?_J;{‘i-\lllll.gz}};l!lj)-\I_ Video Visit Group C‘ ORE\
CANCER CENTER ®- In-Person Group \



Efficiency of Care Delivered via Telehealth

$ Less costly
8 Patients
B Healthcare Systems

@ Less time consuming
J Better for the environment

L=
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Summary

* The role of early palliative care for patients with serious
cancers is established, but workforce and healthcare
system barriers make implementation challenging.

 Palliative care delivered via telehealth may be a more
scalable way to deliver early palliative care.

* Moving forward, we are evaluating additional care models
to improve access to early palliative care:
« Teaching oncology clinicians to provide palliative care skills

« Using digital health interventions (e.g., mobile apps) to provide
education, symptom management, and coping support
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Thank you!

Participating Sites & Stakeholders Funding Acknowledgment:

« Patients and Caregivers
 Palliative Care Clinicians

« Thoracic Oncology Clinicians
« Research Staff

MGH REACH PC Team

» Jennifer Temel, MD (Co-PI)
« Joseph Greer, PhD (Co-PIl)

Areej El-Jawahri, MD (Co-Il)
Elyse Park, PhD (Co-l)
Dustin Rabideau, PhD (Co-I)
Simone Rinaldi, APN (Co-l)
Mihir Kamdar, MD (Co-l)
Vicki Jackson, MD (Co-I)

Research reported in this presentation was
funded through the Patient-Centered
QOutcomes Research Institute (PCORI) Award
(PLC-1609-35995) and was supported by the
Palliative Care Research Cooperative Group
funded by the National Institute of Nursing
Research of the National Institutes of Health
under award number U2CNRO14637. All

Chardria Trotter, MPH (Project Director) statements in this presentation are solely the
Emily Gallagher, RN (Project Director) responsibility of the authors and do not

necessarily represent the views of the Patient-
Centered Outcomes Research Institute
(PCORI), its Board of Governors, or
Methodology Committee.
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overcoming drug resistance
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What is KRAS?

Pl | » Protein that transmits a signal telling cells
| N when to divide during normal growth and
Epidermal Growth —p EGFR homodimer deve|0pme nt
Factor Receptor [~ | _
(EGFR) & * Usually a controlled, regulated process in

) | the body

— 7 s | ~ » KRAS signal is typically only turned “on”

- when growth factors are present and is
e~ otherwise turned “off”
i

Nucleus

Diagram from: https://researchoutreach.org/articles/understanding-egfr-mutation-aids-fight-lung-cancer/



What are KRAS mutations?
. 00000 0000 0 0902020202020 02020 02 -

Epldel'mal Growth

Factor (EGF) * DNA mutations in cancer cells that cause
N changes to the KRAS protein ( ) %
e 000 e « “Activating” or "Driver’ mutations
Fact?églfg?ptor i e i{ « (Causes abnormal signaling within the cell even
| in the absence of growth factors

* Results in abnormal cell growth, division, and
spread in many cancers, including lung cancer

* \We can test for KRAS mutations (“biomarkers”)
using DNA/genomic sequencing techniques

Transcription factors

289

" | 7 F ; h'

Nucleus

Diagram from: https://researchoutreach.org/articles/understanding-egfr-mutation-aids-fight-lung-cancer/



Different types of KRAS mutations

-
-
o
o
o
------
-
------
______

Other or not identified

(32%)
" > QW Two approved drugs
L G12C (12%) . b for KRAS G12C:
| W . Sotorasib
« Adagrasib
NTRK1/2/3 (<1%) "
ROS1 (1%)
RET (~2%)
ALK{=3%) 7 EGFR (17%)
ERBB2 (~4%) [ i

(~4%) (5%

Thai AA, et al, Lancet 2021; 398: 535-54 Arbour KC, et al, Clin Cancer Res. 2018 Jan 15;24(2):334-340.



KRAS inhibitors

Epidermal Growth
Factor Receptor

(EGFR)

Nucleus

Transcription factors

89

AT A

aclivated

« KRAS inhibitors block the abnormal
signaling

EGFR homodimer

r § .;1 K
b o
\\

RAS inhibitors
L

Diagram from: https://researchoutreach.org/articles/understanding-egfr-mutation-aids-fight-lung-cancer/



New KRAS inhibitors on the horizon

—

KRAS®12X NSCLC: Best Response

Evaluable for Efficacy (N = 40)2

S 100
= 80 mg QD 200/220 mg QD
b PD B 120mgad [ 300 mg QD
® M 160mgaDd M 400 mg QD
g 50 - — On Treatment
[t PD
CE
®
= PD
© —) —) - SD S-[)—-_._.
- T
_). SD SD pp
O s 2 S_D> 5_'; SD SD SD
© _>_>_>IEP+RPRPRPR*PRPR‘
& -50- =3
c
©
¥ —
Q
2
L —
g -100 .
m -

Tumor Response
(per RECIST 1.1)

SsDAVVDVADVDVADDVVYDVDSDDVDDVDVVDDVDVVDVYV
5 6 5 818 6 6 1119 5 6 6 6 11 6 6 18 6 13121912 6 6 6 4518 13 5 26 6 27 11 27 12 17 12 27 13

Best overall response, n (%)

CR 1(3)
PR 14 (35)
SD 19 (48)
PD 5(13)
NEP 1(3)

ORR, n (%) 15 (38)
Confirmed, n 12

DCR (CR+PR+SD),

n (%) 34 (85)

*Unconfirmed PR per RECIST 1.1.

aPatients who received first dose of
RMC-6236 at least 8 weeks prior
to data extract date.

®One subject withdrew from study
without post-baseline scans.

KRAS G12 Mutation
Week of Most Recent scan

Arbour KC, et al, ESMO 2023 Annual Meeting.



Lung cancers can become resistant to KRAS inhibitors

* The time to development of resistance is variable from one person to another

* Cancer can regrow at sites where it was previously known to be, or spots of
cancer can appear in new locations

* Continuation of current treatment + incorporation of radiation to a small number
of limited sites (“oligoprogression”) can be considered in some circumstances

* How cancer develops resistance (ie the "mechanism” of resistance) differs
between patients and can also differ between various spots of cancer in the
same patient

* When safe and feasible, we try to determine the resistance mechanism with
repeat tissue and/or blood biopsies



Mechanisms of Resistance

.

1. “On Target”: KRAS gene can mutate again
« Examples: KRAS Y96C, KRAS R68S, etc.
* KRAS inhibitor drugs can no longer bind to target

2. “Bypass”: Another gene besides KRAS mutates
 Examples: MET amplification, ALK fusion, BRAF mutation, etc.
« KRAS inhibitor still blocks KRAS properly, but other genes become abnormal to

work around KRAS and turn the growth signal back on
3. Histologic transformation: Type of lung cancer changes
« Examples: adenocarcinoma - squamous cell carcinoma
« Can only be detected with tissue biopsy (not blood/liquid biopsy)

4. Unknown



“On Target” Resistance

| aclivated
—p ' EGFR homodimer

I Switch to Chemotherapy
L 4y
@<‘ _"@ Strategies in Development:
4\ . RMC-6236
. @Orlgmal activating mutation * "Pan-KRAS” inhibitors

still present (eg KRAS G12C) * And others

@ mutation (eg KRAS Y96C)

@ ~prevents asagrasib from binding

w s




“Bypass” Resistance

aclivated

oo SR Switch to Chemotherapy
<&
® 6 Add 2"9 targeted therapy?
4\ « ?MEK inhibitor for MEK mutations
Original activating mutation still « ?BRAF inhibitor for BRAF mutations
present (eg KRAS G12C); « ?ALK inhibitor for ALK fusions
Qkadﬁgrasm can still block KRAS + etc

@(New mutation (eg MEK mutation)
ol ‘@9 = bypasses around KRAS

scription factors

)P S &
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Histologic Transformation

Patient 11
Pretreatment: Adenoc;arcinoma

o &4 79’ é""ﬁ,ﬂ‘@
5 29 e
@ o "ﬁﬂlb%@ ‘P@ O‘%

Adenocarcinoma

(Non-small cell
lung cancer)

Right Pleural Fluid
® 2
®
AP es
@
7
=
b
_—

At Resistance to Adagrasib:
Squamous-Cell Carcinoma

Small cell
carcinoma

Switch to squamous chemotherapy
« carboplatin/paclitaxel

Right Paracardiac Nodule

Awad MM, Liu S, et al, N Engl J Med 2021, 384:2382-2393.



Multiple resistance mechanisms can develop

KRASG12C at Resistance Type of Alteration

NSCLC

CRC

AC

Sample Type

W Tissue

2 ctDNA

¥ Tissue and ctDNA

Histologic Features at Resistance

W Adenocarcinoma to squamous-cell carcinoma
[0 Adenocarcinoma

™ Not assessed

M Detected
B Not detected

Acquired RTK/RAS/MAPK/PI3K

Acquired KRAS Alterations Alterations

B Mutation
W Amplification
B Fusion

Acquired Gene
Fusions

Patient 1

|

Patient 3 |
Patient 7
Patient 9

=

i
e —

[ 1

J .I

Patient 10 |

Patient 11 s

Patient 12
Patient 13

]

Patient 15 I":_:

Patient 16 |
Patient 2 |
Patient 4 I

Patient 5 |
Patient 6 |
Patient 8 |
Patient 14

g e | ——r gy ——| ._..—r..——.-— P W TN T—.
"

Patient 17 |

—_— e
- e
- I
3
) —_— —
TR

Awad MM, Liu S, et al, N Engl J Med 2021, 384:2382-2393.



Strategies to delay/overcome resistance
L .

Ongoing trials investigating a number of strategies to combine

KRAS inhibitors with:

* Immunotherapy (some combinations do not appear to be safe)
Chemotherapy

Chemotherapy + immunotherapy

Radiation

EGFR inhibitors

RAF/MEK inhibitors

SOS1 or SHP2 inhibitors

And many other strategies



Conclusions

Approved and investigational KRAS inhibitors represent a major
advance for patients with KRAS-mutant cancers

Activity of KRAS®12C nhibitors is limited by baseline co-mutations
and the emergence of complex acquired resistance mechanisms

Several open questions remain about the optimal sequencing of
therapies in KRAS-mutant NSCLC

Additional studies are needed to determine if KRAS inhibitors can
safely be combined and are synergistic with other therapies
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Resources for patients

and caregivers

EE' LCRFresources.org

&

Q

LCRF.org/quicklinks

(844) 835-4325
or support@LCRF.org

Order or download complimentary materials
about lung cancer and related topics

Find information about resources, trials

patient groups, and more

Lung Cancer Support Line
Ask questions, get guidance and support



