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Goals of the reignited Cancer Moonshot

• Reduce U.S. cancer death rate by 50% in 
the next 25 years (by 2047)

• Improve the lives of people and their 
families living with and surviving cancer

www.whitehouse.gov/cancermoonshot
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Cancer Moonshot: Examples of Progress

DCCPS Telehealth Research 
Centers of Excellence 
(TRACE)

DCP Multi-Cancer Detection 
(Vanguard Study)

Cancer Moonshot Scholars

>2,000 publications

49 clinical trials

>30 patent filings

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

New Programs

Learn more: cancer.gov/moonshot
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Meredith S. Shiels, Stanley Lipkowitz, Nicole G. 
Campos, Mark Schiffman, John T. Schiller, Neal D. 
Freedman, Amy Berrington de González 

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

Opportunities to Achieve the Cancer Moonshot “50 by 25” 
Cancer Mortality Reduction Goal
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Percentage of Current Cigarette Users, U.S. adults (1991-2020)

Centers for Disease Control and Prevention, National Center for 
Health Statistics, National Health Interview Survey, 1965–2020

White
Black

All Races

Hispanic

• Progressive decline in cigarette 
use across all racial/ethnic 
groups 

• This decline is associated 
with reduced risk for cancer 
– and other diseases

Human Papillomavirus (HPV)
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HPV Associated Malignancies in US (new cases / year)
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Normal 
cervix

HPV-infected
cervix

Precancer CancerINVASION
PROGRESSION

REGRESSION?

INFECTION

CLEARANCE

Cervical Carcinogenesis

Transient infection Persistent HPV

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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70% of Cervical Cancer

Types of HPV

20% of Cervical Cancer

90% of genital warts
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Global Burden of Cervical Cancer

https://gco.iarc.fr/
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One-Dose Trial in Kenya

Barnabas et al., Nat Med, 2023
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The Promise of Cervical Cancer Prevention

Schiffman and Castle, NEJM, 2005
Prevention Detection
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World Health Organization Strategy to Eliminate Cervical 
Cancer as a Public Health Problem

 90% of girls fully vaccinated with the HPV vaccine by 
the age of 15 years;

 70% of women screened using a high-performance 
test* by the age of 35 years and again by the age of 
45 years; and

 90% of women identified with cervical disease receive 
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
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*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/publications/i/item/9789240030824

Global Cervical Cancer
Control

18

Median duration of response 19.1 months
aIncludes 2 patients with SCC rectal tumors, 1 patient (each) with neuroendocrine cervical, 
vaginal, and vulvar tumors from study 012. 

Bintrafusp alfa in HPV Associated Malignancies

Strauss…Gulley, JITC 2020

• ORR was 18/59 (31%)

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

21

Cancer Detection
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Systematic Review of Smoking Cessation Interventions

Patnode et al., JAMA, 2021          

23EH Blackburn, Ca Prev Res, 2011

24

2 RCTs Prove that CT screening works for heavy smokers

 NLST participants: aged 55-74 years, ≥30 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

 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

NLST NELSON
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USPSTF updated lung cancer screening recommendations
(March 2021)

Increase in population 
eligible for screening:
From 14% (of 1960 birth 
cohort) to 23% 

Improves equity: a higher 
proportion of women and 
under-represented 
minorities





Annual screening for lung cancer 
with low-dose CT in adults aged 
50 to 80 years who have a 20
pack-year smoking history and 
currently smoke or have quit 
within the past 15 years 

Previously:
55 to 80 years who have a 30
pack-year smoking history

https://www.uspreventiveservicestaskforce.org/

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.

Recent Estimates of Lung Cancer Screening
USPSTF 2013 Guidelines

Chest, Volume 161, Issue 2, February 2022, Pages 586–589, https://10.1016/j.chest.2021.07.030

Fedewa SA, Bandi P, Smith RA, Silvestri GA, Jemal A. Lung Cancer Screening Rates During the COVID-19 
Pandemic.Chest. 2022;161(2):586-589. doi:10.1016/j.chest.2021.07.030
Heiden BT, Engelhardt KE, Cao C, et al. Association between lung cancer screening and smoking cessation. Cancer 
Epidemiol. 2022;79:102194. doi:10.1016/j.canep.2022.102194
Liu Y, Pan IE, Tak HJ, Vlahos I, Volk R, Shih YT. Assessment of Uptake Appropriateness of Computed Tomography for 
Lung Cancer Screening According to Patients Meeting Eligibility Criteria of the US Preventive Services Task 
Force. JAMA Netw Open. 2022;5(11):e2243163. doi:10.1001/jamanetworkopen.2022.43163
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Joint Lung Cancer Screening & Cessation Interventions 
Under New USPSTF Recommendations

Joint screening and 
cessation interventions 
would result in considerable 
life-years gained and deaths 
averted

2013 guidelines

Life-years
gained 
(millions)

Deaths 
Averted 
(thousands)

Meza R, Cao P, Jeon J, et al. Impact of Joint Lung 
Cancer Screening and Cessation Interventions 
Under the New Recommendations of the U.S. 
Preventive Services Task Force. J Thorac Oncol. 
2021;S1556-0864(21)03208-1. 

2021 guidelines
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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)

Mortality

Incidence
(observed)

Incidence
(delay-adjusted)

Data: seer.cancer.gov

2011-20192008-20112000-2008
Annual percent 
change in:

-1.8-2.8-0.8Incidence rates

For more: Howlader et al. The Effect of Advances in Lung-Cancer Treatment on Population 
Mortality. New England Journal of Medicine. August 13, 2020.

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

2014-
2020

2010-
2014

2005-
2010

2000-
2005

Annual percent 
change in:

-4.7-2.7-2.2-1.1Mortality rates
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Kehl et al. Race, Poverty, and Initial Implementation of Precision Medicine for Lung 
Cancer. Journal of the National Cancer Institute. 2019

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

Asian
White

Black

Trends in molecular testing rates, 
by race (2008-2013)

• 5,556 patients 
• 26% had molecular testing*

Molecular Testing Rates (2008-2013)

33%Asian/other

26%White 

14%Black patients
*Testing within 60 days of diagnosis of stage IV lung adenocarcinoma

Equitable precision medicine requires 
concerted implementation efforts.

30

Significant Survival Benefit with Adjuvant Therapy 
Osimertinib in Resected EGFR-Mutated NSCLC 

Time to First Subsequent Treatment 
or Death in the Overall Population

Adjuvant osimertinib
provided a significant 
overall survival benefit 
among patients with 
completely resected, 
EGFR-mutated, stage IB 
to IIIA NSCLC.

Source: Tsuboi, et al. 
NEJM. June 4, 2023.

EGFR: epidermal growth factor receptor 
NSCLC: non–small-cell lung cancer
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IO for NSCLC

32

Lung cancer mortality rates are projected to 
decrease by ~50% between 2020 and 2040 (U.S.)

Jeon, et al. Ann Intern Med. 2018 Nov 20;169(10):684-693 

Projected lung cancer mortality until 2065 – ages 30-84 
Means across for CISNET models

Projected cancer mortality 
rates

Males

642020

252040

Females

472020

252040

2020

2040

2020

2040
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Multi-cancer detection 
(MCD) assays: the 
Holy Grail?

• cfDNA (from blood)
• Simple
• Cheap
• Could lead to earlier 

diagnosis

31
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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).

36

Better Therapies
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Current TIL Landscape

1988

First-in-
human TIL

2005

Durable tumor 
responses 

with 
lymphodepletion

2011

Durable 
complete
responses

2021

56% 
ORR

PD-1 naïve

2021

36% 
ORR
PD-1 

refractory 

NCI Surgery Branch Multicenter

2022

↑OS
vs. ipilimumab

Phase III

2014

Case 
report

Cholangio

2016

Case 
report

mutKRAS
colon

2017

33% 
ORR
Uveal 

Melanoma

2019

24% 
ORR
HPV+ 

cancer

2018

Case 
report
Breast

2021

16% 
CR

NSCLC

NCI Surgery Branch

FDA Approval 
16 Feb 2024

Accelerated approval
31.5% ORR (2nd line +)
n=73 

38

TIL for metastatic melanoma
Subcutaneous

Pre-cells Day +12

Visceral (Liver)

Pre-cells

7 years

Brain

Pre-cells 3 months

Durable 
Regression

Images courtesy NCI/SB 
from patients reported in 

Rosenberg et al, Clin Cancer Res 2011

39

CRs in melanoma treated with TIL are durable

• Median Survival
22.2 months
(95% CI 16.2-32.4)

• Objective Response Rate
51%

• Complete Response Rate
22%

• Patients with CR: 
10 yr survival 96%

Seitter et al,
Clin Cancer Res 2021
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Complete durable regression of metastatic breast cancer
Pre-cells 14 months65 months

Images courtesy  
JC Yang (NCI/SB, 
from Zacharakis 
et al, Nat Med
2018
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AMTAGVI (lifileucel) Overview 

AMTAGVI Tumor to Treatment Process 

Patient’s T cells are 
removed from 
suppressive tumor 
microenvironment 
(via surgical resection 
of a lesion)

600,000 IU/kg for 
up to 6 doses

• Cyclophosphamide: 
60 mg/kg x 2 doses

• Fludarabine: 25 mg/m2

x 5 doses

Tumor Tissue 
Procurement Lymphodepletion

AMTAGVI  (lifileucel) 
Infusion IL-2 AdministrationManufacturing

Iovance proprietary 
centralized, scalable, and 
efficient GMP manufacturing 
process

• Infused as soon as possible 
after 24 hours have elapsed 
following the last dose of 
fludarabine, but no later 
than 4 days

• Beginning Day 1 after 
AMTAGVI administer 
filgrastim daily until the 
absolute neutrophil count 
is greater than 1000/mm3 

for 3 consecutive days, or 
per institutional guidelines

Administer in an inpatient hospital settingg under the supervision of a physician experienced in the use of 
anticancer agents. AN intensive care facility and specialists skilled in cardiopulmonary or intensive care medicine 
must be available. 
Refer to Prescribing Information for full instructions on the administration and preparation of AMTAGVI.
References: AMTAGVI (lifileucel) [package insert] Iovance Biotherapeutics, Inc. 2024

42
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Patient Selection Considerations

ECOG PS=Eastern Cooperative Oncology Group performance status; TIL=tumor-infiltrating lymphocytes. 
References: . 1. Chesney J, et al. J Immunother Cancer2022; 10(12): 1-14

An intraoperative strategy that minimizes perioperative morbidity is crucial, as the tumor resection for TI 
cell therapy is not therapeutic1

C-144-01: Inclusion Criteria1

• Age ≥ 18

• Unresectable or metastatic melanoma (stage IIIC or stage IV) per American Joint 
Committee on Cancer

• At least one prior line of systemic therapy with a PD-1 block antibody containing 
therapy, and if BRAF mutation positive, BRAF +/- MEK inhibitor

• ECOG performance status of 0 or 1

• Adequate organ function and hematologic parameters

• ≥1 resectable lesion(s) providing resected tumor tissue ≥1.5 cm in diameter to generate 
TIL cell therapy and ≥1 remaining target lesion, as defined by RECIST v1.1

• No brain mets, or definitively treated brain mets

• Estimated life expectancy of ≥ 3 months

C-144-01: Exclusion Criteria1

• Organ allograft or prior cell transfer 
therapy

• Uveal/Ocular melanoma
• Symptomatic and/or untreated brain 

metastases
• Chronic system steroid therapy
• Active systemic infections
• Administration of life or attenuated 

vaccine within 28 days of 
lymphodepletion

• Chronic heart (ejection fraction < 45%) or 
lung abnormality (forced expiratory 
volume ≤ 60%)
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Surgical Site Selection Considerations: Mullinax JE, et al. Review Article 1

Anatomic resection sites which minimize morbidity and can be performed 
in the outpatient setting should be considered1

ACT=adoptive cell therapy; GI=gastroinAssessmentinal; TIL=tumor-infiltrating lymphocytes.
References: 1. Mullinax JE, Egger ME, McCarter M, et al. Cancer J2022;28:285-93. 2. Egger ME. LifileucelTIL Cell Therapy in Patients With Advanced Melanoma After Progression on Immune Checkpoint Inhibitors (ICI)
and Targeted Therapy: Tumor Tissue Procurement Data From the C-144-01 Study. SSO. 2023.

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.2

Commonly Resected Sites1

• Skin

• Soft Tissue

• Superficial Lymph Nodes

Additional Sites1

• Smaller Nodules Within Visceral 
Organs (e.g., Liver, Lung)

• Peripheral Lesions

Less Optimal Sites1

• Secondary Lymphoid Organs

• GI Tract

44
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Image-Guided Approach for Lesion Selection May Help Mitigate 
Surgical Complications

• Image-guided approaches & minimally invasive 
procedures1

– May mitigate the complications and recovery associated 
with open resection

• Image-guided techniques may be considered for:
– Complex anatomic locations (eg, spine and pelvis)1

– Urologic tumors1

– Reducing morbidity and mortality2

• MRI-guided percutaneous biopsy1

CNB=core needle biopsy; MRI=magnetic resonance imaging; TIL=tumor-infiltrating lymphocytes; VATS=video-assisted thoracoscopic surgery.
References: 1. Mullinax JE, Egger ME, McCarter M, et al. Cancer J2022;28:285-93. 2. GastmanB, Agarwal PK, Berger A, et al. J Immunother
Cancer2020;8:e001583.

Patient A Lymph Node Open Excision1

Patient B Laparoscopic Liver Resection1

Patient C VATS Resection of Lung Nodule1

Figures adapted from Mullinax JE, et al.

45
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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 transplantation2

• OR equipment and any instruments that may contact tumor tissue must be sterile1

• Prosection should be accomplished by the operating surgeon1

• Tumor tissue should leave the OR only after prosection has been completed1,2

• Tumor tissue should be sealed in a sterile media transfer container1,2

• 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 contamination2

Sites that have been previously irradiated, those with ulcerated tumors, or those with high risk of 
bacterial growth (e.g., bowel lesions), could lead to contamination of tumor cultures and should be 
avoided when possible2

OR=operating room; TIL=tumor-infiltrating lymphocytes.
References: 1. Mullinax JE, Egger ME, McCarter M, et al. Cancer J2022;28:285-93. 2. Egger ME. LifileucelTIL Cell Therapy in Patients With Advanced Melanoma After Progression on Immune Checkpoint Inhibitors 
(ICI) and Targeted Therapy: Tumor Tissue Procurement Data From the C-144-01 Study. SSO. 2023.
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A different TCR engager

James Gulley @gulleyj1

PAN TUMOR Tx
Selective expansion of V6 CD8+ T cells

(enriched in TIL)

anti-TCR Vβ6 plus

Co-stimulatory
signal Primary

signal

cis binding IL-2

STAR0602

T cell 
receptor

Potent tumor regressions in EMT6 model

wtIL-2RSV 

Anti-V

mSTAR0602

***

P=<0.001 (one-way ANOVA)

PBS

PD-1 x vIL-2
bispecific

Controls

Sci Trans Med 29 Nov 2023
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START-001: Monotherapy in Post PD-1 Antigen Rich Tumors (A.R.T.)

Phase I: Dose Escalation
Patients with advanced metastatic TMBHigh, MSIHigh, virally 

associated solid tumors

RP2D

Primary Objectives:
• IV Q2W STAR0602
• Evaluate safety, tolerability, DLTs
• Determine recommended Phase 2 

dose (RP2D)

Phase II: Dose Expansion
Optimal Simon’s 2-stage Design

Primary Objectives:
• Overall tumor response rate 

(ORR) per RECIST 1.1
• Safety

DL3

DL8

DL4

DL5

DL6

DL7

DL1

DL2

n=1

n=1

backfill 

backfill 

backfill 

Intrinsic Antigen Rich Cohorts (BTD / AA potential)

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

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

Cohort 3: Virally associated tumors (n=10-29)Cohort 3: Virally associated tumors (n=10-29)

Cohort 4: TMB-H ICI naïve (MoA focused) (n=10-29)Cohort 4: TMB-H ICI naïve (MoA focused) (n=10-29)

Inducible Antigen Rich Cohorts (BTD / AA potential)

Cohort 5: 2L+ TNBC (n=10-29)Cohort 5: 2L+ TNBC (n=10-29)

Cohort 6: 2L+ Ovarian (n=10-29)Cohort 6: 2L+ Ovarian (n=10-29)

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

Different cohorts have 
individual GNG decisions

NCT05592626

- Consents
- Case Report Form (eCRF)
- Immune-Related Adverse Events (irAE)

James Gulley, MD, PhD, FACP
Tanna Nelson, PhD, RN
Umit Topaloglu, PhD

AIClinical Trial InnovationAIClinical Trial Innovation
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Participant 
Consent Forms

Using Generative AI to Create First Drafts 
& Simplify Existing Content

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: 6th

grade
• Flesch Reading Ease ≥ 70 (easy to very 

easy to read)

Consents

• Divide template into 
sections

• Simplify the  
modifiable sections

• Reconstruct the 
consent

Overall
Reading Level

10th

Grade

Overall
Reading Level

10th

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

11th

Grade

9th

Grade

Partially Modifiable
•Combination sections with required text 
intermingled with study-specific language

9th

Grade

Example:

49
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Use Case Example: 
Key Information About a Study

Simplified
Lines: 58 (↓25%)
Grade level: 7.2

Reading ease: 73.8

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 test your 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 
a biopsy (collect a sample of your tumor) to 
confirm your diagnosis.

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 
is 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.”

GPT 4

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

Conclusions

Healthy Precancer Localized 
Cancer

Metastatic 
Cancer Death
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Conclusions

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

Healthy Precancer Localized 
Cancer

Metastatic 
Cancer
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