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Goals of the reignited Cancer Moonshot

THE PRESIDENT AND FIRST LADY'S - Reduce U.S. cancer death rate by 50% in
CANCER MOONSHOT

the next 25 years (by 2047)

ENDING CANCER AS WE i « Improve the lives of people and their
families living with and surviving cancer

www.whitehouse.gov/cancermoonshot (3




Cancer Moonshot: Examples of Progress

In the Cancer Moonshot’s first
four years (2017-2021):

|il: >2,000 publications

[&T 49 clinical trials

.%g% >30 patent filings

NATIONAL CANCER INSTITUTS

New Programs

Centers of Excellence
(TRACE)

(Vanguard Study)

Learn more: cancer.gov/moonshot (4
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DCCPS Telehealth Research

Cancer Moonshot Scholars

DCP Multi-Cancer Detection
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Opportunities to Achieve the Cancer Moonshot “50 by 25”
Cancer Mortality Reduction Goal

Volume 13, Issue 5
1 May 2023

Opportunities for Achieving the
Cancer Moonshot Goal of a 50%
Reduction in Cancer Mortality by 2047

Meredith S. Shiels, Stanley Lipkowitz, Nicole G.
Campos, Mark Schiffman, John T. Schiller, Neal D.
Freedman, Amy Berrington de Gonzalez
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TO ACHIEVE THE
CANCER MOONSHOT GOAL

CANCER DEATH RATES

MUST DECLINE FASTER

CURRENT RATE NEEDED RATE
OF DECLINE OF DECLINE

2.3%wp 2 7%

PER YEAR PER YEAR

5

PREVENTIO
IS BETT A
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Percentage of Current Cigarette Users, U.S. adults (1997-2020)

* Progressive decline in cigarette
use across all racial/ethnic

o B groups

H

S * This decline is associated

% with reduced risk for cancer

"% Hispanic — and other diseases

1990 1993 1996 1999 2002 2005 2008 2011 M V7 20
Year

AL A Centers for Disease Control and Prevention, National Center for
Health Statistics, National Health Interview Survey, 1965-2020
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Human Papillomavirus (HPV)

HPV Associated Malignancies in US (new cases / year)

e
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Juvenile-Onset RRP m

Vulva
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' Male " Female
Includes Males and Females
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Cervical Carcinogenesis

NI Transient infection Persistent HPV
Normal’m> HPV-infected! )
cervix < CLEARANCE]  cervix REcRESSION | Precancer Cancer
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Lowy and Schiller “took a bold but
calculated approach toward a major public
health problem which solution required
them to vault formidable hurdles.”
--Lasker Foundation
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Types of HPV

20% of Cervical Cancer

90% of genital warts 4

70% of Cervical Cancer

D) HaTioNAL CANCER INSTITUTE
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Global Burden of Cervical Cancer
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One-Dose Trial in Kenya
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The Promise of Cervical Cancer Prevention
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BV vaccination HPViest] HPViest2
Prevention Detection
[ narionaL cancer sTiTuTe Schiffman and Castle, NEJM, 2005 '®
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World Health Organization Strategy to Eliminate Cervical
Cancer as a Public Health Problem

Global Cervical Cancel
= 90% of girls fully vaccinated with the HPV vaccine by Sontrol
the age of 15 years;

-
<
= 70% of women screened using a high-performance %Q
test* by the age of 35 years and again by the age of 3
45 years; and S
= 90% of women identified with cervical disease receive 2
treatment (90% of women with pre-cancer treated
and 90% of women with invasive cancer managed).

https://www.who.int/initiatives/cervical-cancer-
elimination-initiative

<
S
B
o
£
§
S
g
S

cances

[Screening & Treatment

*WHO recommends using HPV DNA detection as the primary screening test rather than VIA or cytology in
screening and treatment approaches among both the general population of women and women living with
HIV (https://www.who.int/publicati i 89240030824

D) nanonaL cancer sTITUTE "
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Bintrafusp alfa in HPV Associated Malignancies

200 « ORR was 18/59 (31%)

« Total Clinical Response rate
(included 3 delayed
responses) was 21/59 (36%)

Change in sum of target
lesion diameters, %
&

2

~100:
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Median durafipn of esiensr19, syont

MATIONAL CANCER INSTITUTE “inclues 2 patients with SCC rectal tumors, 1 patient (each) with newoendocine cervical, - y
Center for Cancer Research vaginal, and vuvar tumors from study 012 W @NCIResearchcy 18
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TCR-engineered T cells targeting E7 for patients
with ic HPV- i ithelial cancers
p— . ——
i Lok e € e - Coen S, Stcey L O Sms erspt!,
ot T’ .
U o, St H Ao’ At b, Wil € T, G ol
v g and Ot .
100 B Parial response b ~e— Pationt 1 0= Patient 7
Stabla disoase = Paventz —- Patient8
M Progressive disease —a— Patient3 —— Patient
Z » - Pationt 4~ Pationt 10
e 100 —— Patent5 —o— Patient 12
HLA-A02:01 —] ‘§ g =e=Fulsdy
H
o £
§ g
_§' 3
. H
2
&
-100 1 . -
924137186512 9
Pationt no Tima (moniths)
wamonaLcancen msTTuT
Center for Cancer Research ¥ enciesearchc 19

19

Prevention

« Prevention studies are difficult to do, require a lot of patients (and
patience).

* Then you must implement findings
* HPV vaccine early (by 15 y/o) to have maximal impact

20




Systematic Review of Smoking Cessation Interventions

T2 coveaion cucomes (el )

oyt ot e

|Combined sharmacosbespy 1 revew (53 RCTs  bot
s benmca 35115
SE Comgared ot el wesnir (R, 1 1
SSXCL§ 66-1 08D 5 4 mofotow-up
rarmacomency S ACT, T, bupropion,
> 159000) o an plicets
on o medcaon

views suggested that W1 might icrease smoking
m«.—.,.nnm_x.., Dy 9% 4 1% (RS, 1 45
(5550 ropn by 47% fn 76 (0,
170 okt o 1008 0
950, 206-241D
Abckate gt afeeaces seraged .0 o T 0.2
e
1 products crease quting
g N i (o 2%
WD
Orec amsatsrs etmeen res woseses 1t
peor o At ndbprspen
sence 3t

i et e IS, Gk e bt of e
e comistency in g o each type of g

o
Beturons ZorTem@IORCTS  Clnkian aovce nd coumeli.
> 300000) g

1 ¥
ey ol taneta”

R P0G 1 58 \Wlumym n sdvice vs

Pkl ot

Provmymse e xjocte beavral poort
o s

T i th ottt

raeation o bl publication i for pvee
HeLted 10 mathcral Interviewing 100 Kugunaee
Fineefiecs mocets were used In ety bl
i

D) NATIONAL CANCER isTITUTE

3/5/2024

Patnode et al., JAMA, 2021 %
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EH Blackburn, Ca Prev Res, 2011 .
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Years since Randomization

» NLST participants: aged 55-74 years, 230 pack-years,
<15 quit-years

» 3 yearly CT screens reduced lung cancer death by
20% over 6 years

» Approved in the US since 2013

» The NLST Research Team, N Engl J Med, 2011

D) wATioNAL CancER INsTITUTE

2 RCTs Prove that CT screening works for heavy smokers

NELSON e

Screening groug]

Deaths per 1000 Person-Yr

-
od
"
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Years since Randomization

» NELSON participants: ages 50-74 years, 85% male,
smoked >15 cigarettes a day for >25 years or >10
cigarettes a day for >30 years

» 4 CT screens over 5.5 years reduced lung cancer
death by 22% over 11 years

» UK/Europe now starting screening

» de Koning et al., N Engl J Med, 2020 24
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USPSTF updated lung cancer screening recommendations
(March 2021)

( )
Annual screening for lung cancer * Increase in population
with low-dose CT in adults aged eligible for screening:
5010 80 years who have a 20 From 14% (of 1960 birth
pack-year smoking history and cohort) to 23%

currently smoke or have quit

within the past 15 years * Improves equity: a higher

Previously: proportion of women and
55 to 80 years who have a 30 under-represented
pack-year smoking history minorities
. J
D) HATIONAL caNCER INSTITUTE https://www.uspreventiveservicestaskforce.org/ (@)
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Recent Estimates of Lung Cancer Screening %égg,gg;
USPSTF 2013 Guidelines

By 2019 and 2020, according to ACR
LCSR, up-to-date lung cancer screening
rates progressed to 6.5%-6.6% or about
560 thousand screened of 8.5 million
eligible.

In the BRFSS, estimates are higher at
16.3% overall in 2017-2020; estimates
ranged from 7% in Utah to 21% in
Vermont among 20 states that
measured LCS in 2019.

[V—
o v

Chest Vol " ’ 589, hepsi/1

Pandermic.ch )

Heidon BT Engeinardtke, Cao ., o ol

Epidemiol 202279102194 doi10 1016/ canep 2022102154 tj BR FSS

LY, PonE, Tak HJ,Viahosl, VOKR, Shin YT e
g Acc: ect Task Bl

Force, JAMA Notw Open. 202 10 =
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Joint Lung Cancer Screening & Cessation Interventions
Under New USPSTF Recommendations

2013 guidelines 2021 guidelines

Joint screening and E: =

cessation interventions = 2] Life-years

would result in considerable Al (‘r‘,::'l’}z:s)

life-years gained and deaths L

averted

& o |
Meza R, Cao P, Jeon J, et al. Impact of Joint Lung 5
Cancer Screening and Cessation Interventions Deaths
Under the New Recommendations of the U.S. Averted
Preventive Services Task Force. J Thorac Oncol. _ | (thousands)
2021;51556-0864(21)03208-1.
(D) HamionaL cancer msrruTe “ ® m o oW ® ® ® oW m o
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Lung Cancer Incidence and Mortality in the U.S.

Lung and Bronchus Cancer Incidence and
Mortality Rates in the U.S. (2000-2020)

1 — Incidence
| ———
| . Incidence
‘ *+., (observed)
|

|

|

Mortality

o, (delay-adjusted)

Annualpercent 20002008 20082011 20112019

Annualpercent  2000-  2005- 2010- 2014
2005 2010 2014 2020

Mortality rates 14 22 27 4.7

« Improvements in treatment
lead to mortality rates
decreasing faster than
incidence rates

Data: seer.cancer.gov

For more: Howlader et al. The Effect of Advances in Lung-Cancer Treatment on Population
Mortality. New England Journal of Medicine. August 13, 2020. %
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100 Trends in molecular testing rates,
by race (2008-2013)
om
3
3
§ o ¢ 1 + Asian
£ White
o8
1 Black
o000 F
2008 2009 200 E 012 EX)

Black patients with lung cancer have received molecular
testing less frequently than White or Asian patients

5,556 patients
26% had molecular testing*

Molecular Testing Rates (2008-2013)

Asian/other 33%
White 26%
Black patients 14%

“Testing within 60 days of diagnosis of stage IV lung adenocarcinoma

Equitable precision medicine requires

concerted implementation efforts.

% Kehl et al. Race, Poverty, and Initial Implementation of Precision Medicine for Lung
Cancer. Journal of the National Cancer Institute. 2019 2
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Significant Survival Benefit with Adjuvant Therapy
Osimertinib in Resected EGFR-Mutated NSCLC

Adjuvant osimertinib L0ttty Time to First Subsequent Treatment
provided a significant ol N —— or Death i the Overall Population
S %
. . | Es o A
overall survival benefit |53 M e
among patients with 52 ., N
completely resected, g% 04 N
| - Median Time to First S i e Fasbo
EGFR-mutated, stage IB i o ":%T:&&Wn e I A s
to IIANSCLC. iz » mo
31 o] oummes  mncng
a Facsba 347 @88-445)
0.1 Hazard ot for st subsquen estment o deth,
R wewaemosy
Source TSUbOI' el al ° 6 12 “ 3% a a 34 L) n o n oM
NEJM. June 4, 2023. e

[ rarionat cancen misrrute

EGFR: epidermal growth factor receptor
NSCLC: non-small-cell lung cancer 30

30
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10 for NSCLC

The NEW ENGLAND
JOURNAL o MEDICINE
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31
Lung cancer mortality rates are projected to
decrease by ~50% between 2020 and 2040 (U.S.)
Projected lung cancer mortality until 2065 — ages 30-84
Means across for CISNET models
Wewan i
2020 o :g:cled cancer mortality
Males
2040 2020 64
2040 25
Females
2020 47
2040 25
1680 200 200 2040 e :
vear
(D) mamionaL cancen msrirute Jeon, et al. Ann Intern Med. 2018 Nov 20;169(10):684-693 (&
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(MCD) assays: the
Holy Grail?

« cfDNA (from blood)
« Simple
» Cheap
+ Could lead to earlier
diagnosis

Multi-cancer detection

33
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Randomization Inter i Objectives of Vanguard Study
Control Arm + Assess participant willingness for
%% No Additional Tests randomization
L * e
All Arms. and diagnostic follow-up
MCD 1Arm Offered « Evaluate feasibility of protocol-
(32 MCD 1 Tests for defined diagnostic workflows
% Standard
(['1] o: c:,a * + Determine reliability and
timeliness of blood specimen
MCD 2 Arm Cancor testing and return by MCD
2,2, i MCD 2 Tests for
. Il ==
» Identify facilitators and barriers to
recruitment/retention/compliance
of diverse participant groups
NATIONAL CANCER INSTITUTE Py
34
Detection
« Earlier detection can lead to interception of cancer when it is
more likely to be curable.
* Implementation of currently established guidelines for screening
could accelerate decline of cancer related mortality
» MCD offer the potential to revolutionize cancer screening, but
there is insufficient data to understand how best to use them.
* NCI's new Cancer Screening Research Network (CSRN), part
of the Cancer Moonshot, is positioned to carry out studies
evaluating new screening modalities throughout the US
(Vanguard Study).
NATIOHAL CANCER WSTITUTE ®
35
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Current TIL Landsca pe Accelerated approval FDA Approval

31.5% ORR (2" line +) 16 Feb 2024
n=73

Durable tumor 56% 36%

Durable
e e || ORR ORR 1T0s
with ipili
ymphodepletion TESPONSES ) | pD-1 naive mf':::‘tlorv e

First-in-
human TIL

NCI Surgery Branch ——————  Multicenter Phase Il
o 33% 2a% | [ 16%
Case i ORR Case ORR
report & report CR
" KRAS
Cholangio (o Uveal Breast HPV+
el Melanoma cancer [HE(

NCI Surgery Branch

B narionaL cancen wsmiTuTe @
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TIL for metastatic melanoma

Subcutaneous Visceral (Liver) Brain

Pre-cells Day +12

Durable
Regression Pre-cells 3 months
Images courtesy NCI/SB
from patients reported in
Rosenberg et al, Clin Cancer Res 2011
D) NATIONAL CANCER INSTITUTE »
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CRs in melanoma treated with TIL are durable

100 - « Median Survival
3 ! CR 22.2 months
5 i (95% C116.2-32.4)
|
E 50 . .
E : All - Objective Response Rate
I I PR 51%
1
= HES NR * Complete Response Rate
0 12 24 36 48 GO 84 132 180 22%
£atrisk Months since cell transfer i i
Al-226 146 105 88 74 65 43 21 * Patients with CR:
CompleteResponse: 49 49 48 47 42 42 30 16 .
PartialResponse: 67 51 38 31 23 18 10 4 10 yr survival 96%
NoResponse: 110 46 19 10 9 5 3 1
Seitter et al,
Clin Cancer Res 2021
D) NATIONAL CANCER INSTITUTE »

39
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Complete durable regression of metastatic breast cancer

Images courtesy
1C Yang (NCI/SB,
from Zacharakis
etal, Nat Med
2018

D) MATIONAL CANCER iNsTITUTE
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ileucel) Overview

AMTAGVI™ (

AMTAGVI Tumor to Treatment Process

AMTAGVI™ (lifileucel)
iofE

Tumor Tissue i
Lymphodepletion IL-2 Administration

Procurement

o) Slge: B3 @

lovance proprietary
centralized, scalable, and

Manufacturing

Q:JI.

* Cyclophosphamide:  + Infused as s00n as possible
60mg/kgx2doses after 24 hours have elapsed
following the last dose of

600,000 1U/kgfor

Patient’s T cells are
Up1to 6 doses

removed fror

suppressive tumor efficient GMP manufacturing + Fludarabine: 25 meg/m?

microenvironment proces 5 doses fludarabine, butno later

(via surgicalresection than 4 days

of a lesion) + Beginning Day 1 after
AMTAGVI administer
filgrastim daily until the

" Administer in an inpatient hospital useof absolute neutrophil count

anticancer agents. AN s greater than 1000/mm®

must be available. for 3 consecutive days, or

Referto onthe and AMTAGYI. per institutional g
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Patient Selection Considerations

is crucial, as the tumor resection for Tl
cell therapy is not therapeutic’

Ani ive strategy that




Surgical Site Selection Considerations: Mullinax JE, et al. Review Article !
Anatomic resection sites which minimize morbidity and can be performed

in the outpatient setting should be considered’

Commonly Resected Sites’
« Skin

* Soft Tissue
« Superficial Lymph Nodes

In a post-hoc exploratory analysis of the C-144-01 trial, lifileucel could be manufactured
regardless of anatomic site of tumor resection and anatomic site did not correlate with
infused dose.?

Referonces:  cCartorM ot Eggorh

3/5/2024
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Image-Guided Approach for Lesion Selection May Help Mitigate
Surgical Complications Patont Alymoh Noda G Bl

* Image-guided approaches & minimally invasive
procedures’
~ May mitigate the complications and recovery associated
with open resection
* Image-guided techniques may be considered for:
— Complex anatomic locations (eg, spine and pelvis)'
- Urologic tumors'
— Reducing morbidity and mortality?

* MRI-guided percutaneous biopsy’

Figuros adapted from Mullinax E, etal,

Reterances: . Mulna .
Concer2020:50001585.
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Best Practices to Avoid Contamination of the Tumor Tissue

Risk of tumor tissue contamination can be mitigated with OR procedures akin to those for
organ transplantation?

OR equipment and any instruments that may contact tumor tissue must be sterile?

. ion should be ished by the ing surgeon’

Tumor tissue should leave the OR only after prosection has been completed™?
Tumor tissue should be sealed in a sterile media transfer container’?

Tumor material used by pathology should be handled separately and not used for TIL
generation

Tumor types that co-locate in higher-bioburden areas have the possibility for contamination?

ORparatingroom: TL-wmorlatngyrihocyes.

45
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STAR0602
anti-TCR V6 plus

A\

A different TCR engager

Potent tumor regressions in EMT6 model

2800

Controls
Y sosc
s bincing 1.2 L| [ £ |
W e 150
1< recoptor 3 v PD-1xvIL-2
§ bispecific
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primary ]
signal
0
% mSTAR0602
o
PAN TUMOR Tx ] ) % % b
Selectve expansion of V6 COB" T cels
(enriched in TIL Oays Post knplant

[ ——

Sci Trans Med 29 Nov 2023

46

3/5/2024

James Gulley @gulleyjL

3-6)

3+3 Design (n

NCT05592626

NATIONAL CANCER STITUTE
Center for Cancer Research

START-001: Monotherapy in Post PD-1 Antigen Rich Tumors (A.R.T.)

Phase I: Dose Escalation ase
Patients with advanced metastatic TMBHs", MSIHs, virally
associated sold tumors

! Cohort 1: TMB-H ICI experienced (n=23-56)

RFZD\ Cohort 2: MSI-H ICI experienced (n=10-29)

ose Expansion

Opti -stage Design

1 Sim

_ Intrinsic Antigen Rich Cohorts (BTD / AA potential)
DL8

Cohort 3: Virally associated tumors (n=10-29)
e ] Cohort 4: TMB-H ICI naive (MoA focused) (n=10-29)
*
Inducible Antigen Rich Cohorts (BTD /A potential)

+ IV Q2w STAROG02 " Overall umorresponse ate CEERERAO TS AT

* Evlusto safey, erabilty, DLTs (ORR) por REGIST 11

* Determine recommendedFnasez | + Safay Cohort 6: 2L+ Ovarian (n=10-29)

dose (RP2D) Different cohorts have
Individual GNG decisions

Cohort 7: 3L+ Prostate (n=10-29)

W ONCIResearchCy 47
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- Consents

48

Al>Clinical Trial Innovation

James Gulley, MD, PhD, FACP
- Case Report Form (eCRF) Tanna Nelson, PhD, RN
- Immune-Related Adverse Events (irAE) Umit Topaloglu, PhD

m )
s
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Participant
Consent Forms

Using Generative Al to Create First Drafts
& Simplify Existing Content

49
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Participant Consent Forms

* Use Standardized Templates
+ Customizable based on study type
and population
* Challenges
+ Time consuming to write
« Difficult to write at the appropriate
reading level
* Aims
* Reduce overall length by 20%
« Overall Flesch-Kincaid reading level: 61"
grade

* Flesch Reading Ease = 70 (easy to very
easy to read)

50

Consents

Example:

« Divide template into
sections

* Simplify the
modifiable sections Overall

* Reconstruct the Reading Level

consent 1 Oth

Grade

110
Grade

Not Modifiable:
“Site-specific required
“Legally required
“Study title
“Contact information

Modifiable (Study-specific Language)
#Study Description and key information
“Risks and discomforts
“Benefits
“Withdrawal

Partially Modifiable

«Combination sections with required text
intermingled with study-specific language

51
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Use Case Example:

Key Information About a Study

Original
Lines: 77
Grade level: 11.7
Reading ease: 52.0

Example text:

First, we will perform tests to find out if you fit
the study requirements. We will do standard
blood tests and scans to testyour health and
see the status of your disease. You will also be
asked to provide documentation to confirm
your diagnosis. If documentation or a sample
of your tumor is not available, we will perform
abiopsy (collect a sample of your tumor) to
confirm your diagnosis.

Simplified

Lines: 58 (+25%)

Grade level: 7.2
Reading ease: 73.8

Example text:
“First, we will do tests to see if you can join the
study. We will check your blood and do scans
to see how your health is and how your cancer
s doing. You will need to give us papers to
confirm your cancer. If we can't get those
papers or a sample of your tumor, we will take
a small piece of your tumor to confirm your
cancer”

GPT4

3/5/2024

52

Using a Large Language Model
to Extract Common Data
Elements for Case Report
Forms

Case data are manually abstracted
from clinical notes:

* Time consuming

* Prone to human error

Aim to utilize Al to extract common
data elements from clinical text and
identify adverse events for reporting,
lab data, clinical outcomes data

53

Conclusions

Death

— ‘ Lg';a"l‘l:z:rd

54
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Conclusions

3 L4 3

Localized

Healthy Gamear

* Special Thanks to
* Phil Castle DCP, NCI
* Bill Dahut ACS
« Stephanie Goff CCR, NCI
* Tanna Nelson CCR, NCI
* Kim Rathmell NCI

Metastatic
Cancer
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