
Lung Map PI Emeritus and Senior Advisor

Ensign Professor of Medicine 

Professor of Pharmacology

Deputy Director, Yale Cancer Center

Assistant Dean for Translational research

Yale School of Medicine

LUNG-MAP Turns 10
Our Partnerships, Achievements, and Lessons Learned

“Lung-MAP is an umbrella master screening protocol whose sub-studies operate as a 
registration intent studies for both targeted, single agents and immunotherapy 

combinations in patients with IO-refractory non-small cell lung cancer of all 
histologies.”
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2. Top Ten: Partnerships, Achievements, and Lessons Learned

3. Pragmatic thoughts for the Future
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October 2011 – Creativity Inspiration motivated by TCGA and Battle trials at the 
SWOG Group Meeting

February 2012 – NCI TMSC, FDA, Leading Academicians, Clinicians, Industry, 
Government representatives

November 2012 – Lung Master Protocol Trial Design Proposal hosted by Friends 
of Cancer Research

March 2013 – Development of the Lung Master Protocol 

June 2014 – Lung-MAP trial launched

▪ Public-Private Partnerships - SWOG IND Sponsor

▪ Primary Objective 
• Overall survival of biomarker-selected patients treated with standard of care (SoC) versus the 

experimental targeted therapy

▪ Drugs and Biomarkers 
• Steering Committee to evaluate each applicant

▪ Study Design 
• Phase II/III in patients with advanced squamous cell carcinoma as the un-met need

• Foundation Medicine as the central lab for biomarker testing
• Targeted treatment based on biomarker results

L-R: M. Redman, J. Abrams, V. Miller, A. Ashby,
V. Papadimitrakopoulou, D. Gandara, J. Woodcock, R. Herbst, J. Allen

NCI: National Cancer Institute; 
TMSC: Thoracic Malignancies Steering Committee 

TCGA: The Cancer Genome Atlas

The Genesis of Lung-MAP



Design of a Disease-Specific Master Protocol 

2012 Friends of Cancer Research / Brookings Institution
Conference on Clinical Cancer Research

http://www.focr.org/events/design-lung-cancer-master-protocol
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Goals of the Lung MAP Master Protocol:

• Test new anti-cancer therapies in uncommon-rare genotypes of 
NSCLC?

• Test new anti-cancer therapies in NSCLC patients refractory to 
IO

• Apply broad-based molecular screening (NGS) in the clinic
• Achieve an acceptable turn-around time for molecular testing 

in the clinic (<2 weeks)
• Expedite the clinical trials process (through a public-private 

partnership)
• Bring Lung MAP to NCTN community sites nationwide (“bring 

the trials to the patient”)
• Create “New Science” from Lung MAP resources 

Advanced NSCLC as an Ideal Tumor Type for a Master Protocol
Genomically complex

Immunologically Well Suited



The first open sub-studies

High 
MET

protein

FGFR amp, 
mutation or 

fusion

PIK3CA 
mutation

CCND1/2, 
or CDK4 

mutation

No 
Marker

Patients with squamous cell 
lung cancer

Tumor sample analyzed

CHEMO

Arm C

CHEMO CHEMO CHEMO CHEMO CHEMOCHEMO CHEMO CHEMO Erlotinib
Medi

4736

GDC

0032
Pablo-

ciclib

AZD

4547

Erlotinib

+ Rilo-

tumumab

Open June 2014

Squamous only
2nd line
SWOG



Recognized by 21st Century Cures: Modernizing Clinical Trials

Recommendations to the committee:
• Biomarkers: Increase rate of per patient reimbursement to 

support and incentivize studies that evaluate biomarkers 

• Diagnostics: Develop a framework of policies to govern 
advanced diagnostics 

• Partnerships: Examine incentive structures and processes to 
help establish more multi-stakeholder partnerships to 
accelerate the clinical trials process

• Resources: Sustained funding for NIH and FDA and a 
diminution of the constraints on education, travel and 
paperwork that complicate the process
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It takes a Village: Teamwork breeds success#1



Evolve with the treatment landscape#2
Original Schema Revision Responding to Immunotherapy Approval

*New umbrella screening protocol (LUNGMAP) will allow the trial 

to expand to include all NSCLC histologies and include more 

patients. 
#Only new sub-studies open to all NSCLC histologies.

Current Schema

Squamous Only, SWOG, 2014

Full 
intergroup 
governance



Flexibility of 
Design



Current Lung-MAP Schema 2022



2023



Sub-study: S1900E
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#3 Cohesive project management is crucial

• Neutral third-party purse-holder, project manager, and 

contractor is beneficial

• Migration to a centralized IRB and introducing other 

protocol efficiencies is crucial for long-term survival and 

enrollment in the trial



$1 Billion+
raised by the FNIH since 1996

of funds directly 
support programs

Key roles: establish and 
manage research 

collaborations, serve as 
neutral convener, fundraiser, 

program entrepreneur

Focus: advancing science, 
leveraging resources, fostering 
collaboration, defining ROI for 
stakeholders, pre-competitive 

efforts, public good 

$0.94

501(c)(3)
Non-governmental 

not-for-profit & independent 
Board of Directors

~120
active research partnerships, 
scientific education/training, 

conferences/events and 
capital programs

More than 600
projects supported 14 years 

of outstanding 
Charity Navigator ratings

91%

Established by Congress in 
1990; began work in 1996

54
employees

Foundation for the National Institutes of Health 

Stacey Adam, PhD

Lung Map Trial 
Approximately $100 

Million to date

Jennifer Newsome

Taqwa El-Hussein



#4 Drug selection is critical with a choice of trial 
designs

• More than 30 formal drug selection 
committee meetings since 2013

>40 drugs
>20 companies engaged in discussions

• Additional ad hoc meetings to discuss 
pathways and targets

• Monthly internal drug selection committee 
meetings started in 2017 managed by Beverly 
Smolich from CCS Associates

Targets and combinations evaluated since 2013:

c-MET KRAS (G12) PD-L1/TIM-3 ± PARP

EGFR HDAC HDAC/PD-1

FGFR PD-1/CTLA-4 IL-15/PD-1

PI3K PD-L1/CTLA-4 c-MET/EGFR/VEGFR

CDK4/6 EGFR/PD-1 TIGIT/PD-1/TKI

PD-L1 c-MET, AXL c-MET/VEGFR

PARP IL-2 (Prodrug)/PD-1 EGFR/VEGFR

ERBB3 TORC1/2/CTx PD-1/CTx/VEGFR

TKI RET

Glutaminase PARP/PDL-1

Shakun
Malik, MD

Hossein Borghaei, DO, MS
Martin Edelman, MD

Saiama 
Waqar, MD, 
MBBS, MSCI



#5 Pre-screening provides access to a large 
number of patients 

~4,600 patients screened since 2014

David Gandara, MD



#6 Improved clinical trial diversity

Study conducted on: Representativeness of Patients Enrolled in Lung-MAP

Research Questions

• Does the umbrella trial design result in a different participant composition compared to 
other trials for advanced NSCLC?

• Are Lung-MAP participants demographically representative of advanced NSCLC patients in 
the United States?

Methods

• Compare patients enrolled in Lung-MAP (2014-2020) to patients enrolled in SWOG 
advanced NSCLC trials (2001-2020) and to SEER data for NSCLC cases.

Key Findings

• Lung-MAP improved access for patients of older age, from rural areas, and from 
neighborhoods with higher social needs compared to other NSCLC trials.

• Lung-MAP participants are younger and less racially/ethnically diverse than US NSCLC 
patients.

Riha Vaidya, PhD

Mary Redman, PhD

Lung-MAP 
(N=3,556)

SWOG NSCLC (N=2,215) US NSCLC 
Population

Age ≥ 65 years 57.2% 46.3% * 69.8% *

Female 38.6% 47.2% * 46.0% *

Race: Black 9.2% 8.2% 14.1% *

Race: Asian/Pacific Islander 2.8% 5.1% * 4.8% *

Race: Native American 0.5% 0.4% 0.5% 

Ethnicity: Hispanic 2.4% 3.8% * 5.1% *

Rural residence 17.3% 14.4% * -- §

Areas with highest social needs 42.2% 36.7% * -- §

Medicaid/No Insurance (if age < 65 
years)

27.6% 17.8% * -- §

* Difference versus Lung-MAP statistically significant (p<0.01)
§ No population-level data available for geographic/SES comparisons

Vaidya R, Unger JM, Qian L, et al. Representativeness of Patients Enrolled in the Lung Cancer Master Protocol (Lung-MAP).
JCO Precis Oncol. 2023;7:e2300218. doi:10.1200/PO.23.00218



Enrollment by Area Deprivation (Rural)



#7 Translational medicine is our future 

• Scientifically driven clinical trials

• Comprehensive NGS tissue screening leads 
to assignment to biomarker-driven sub-
study or enrollment on a “non-match” sub-
study

• Represents a significant patient molecular 
resource (>2,700 screened patients; 
>25,000 specimens) from a real-world 
population (50% accrual from community 
sites). 

• Ongoing, multi-level data analyses leading 
to translational medicine publications in 
preparation

Karen Reckamp, MD, MS

David Kozono MD, PhD Philip Mack, PhD



Lung-MAP Translational Medicine

• Composite Immune Checkpoint Inhibitor signature for 
efficacy of ICI therapy in advanced squamous cell lung 
cancer (Gandara et al.)

• ctDNA analyses in Lung-MAP sub-studies
• Addition of protein biomarkers to Lung-MAP to 

facilitate novel immuno-oncology and antibody-drug 
conjugate sub-studies

S1400: Largest NGS dataset of advanced squa. cell lung 
cancers of previously treated patients

N=1672

Novel finding: mutual exclusivity of 
PARP4, KEAP1 & NFE2L2 alterations

Kozono et al. WCLC 2020

KEAP1

NFE2L2

PARP4

S1400 (n=1672) TCGA (n=495)

Use of liquid biopsy data in LUNGMAP

Mack et al. WCLC 2020

High tumor tissue-
ctDNA concordance 

supports use of 
mutations found in 

ctDNA for enrollment 
onto LUNGMAP sub-

studies

Immuno-oncology biomarkers in S1400 sub-studies Upcoming Highlights

Hirsch et al. WCLC 2020

Combination of higher tumor 
mutational burden (TMB) and PD-
L1 expression impacted survival 
outcomes in the S1400I randomized 
study of nivolumab ± ipilimumab



#8 1800A: Trial Met its Primary Endpoint: ASCO 2022

Karen Reckamp, MD, MS

Konstantin H. Dragnev, MD



S1800A: A Non-Match Sub-Study of Lung-MAP

• Patients not eligible for a biomarker-
matched sub-study

• Design: Randomized Phase II

• Sample size: 130 eligible

• Primary Endpoint: Overall survival 

• Primary Analysis:
• At 1-sided 10% level 
• Testing based on better of standard log-

rank and weighted log-rank test 
• Used to better detect delayed effects

NCT03971474



#9 Pragmatica
Breakthrough Designation Under Review

Working closely with FDA, NCI and NCTN partners on a Pragmatic trial 

Karen Reckamp, MD, MS Konstantin Dragnev, MDRichard Pazdur, MD Harpreet Singh, MD

Ellen Sigal, PhD

Mary Redman, PhD

Jhanelle Gray, MD Roy Herbst, MD PhDShakun Malik, MD



Traditional
Clinical Trials

Prospective

Interventional

Ability to Randomize

Systematic Assessment and 
Evaluation Frequency 

Highly Monitored                         
Protocol Based Care

Strict Eligibility Criteria

Decentralized                
and Hybrid

Prospective

Interventional

Ability to Randomize

Systematic Assessment and 
Evaluation Frequency

Highly Monitored                       
Remote or Virtual arm

Strict Eligibility Criteria

Pragmatic

Prospective

Interventional

Ability to Randomize

Pre-specified                      
Clinical Practice Assessments                    

(Embedded)

Selective Monitoring

Broader Population Eligibility

Traditional 
Observational 

Studies

Often Retrospective

Non-Interventional 

Non-Randomized

Routine Clinical Assessments

Unmonitored (not protocol 
based); Routine Clinical Care 

Broadest Population Eligibility

Clinical Trial Data                                                                                                          Real World Data

Clinical Evidence Generation Continuum 



#10 It’s about the patient

Most importantly, we are grateful 
Lung-MAP has helped many 

patients and we want to amplify 
our success so far by opening the 

trial to more patients!

L i v i n g !
I am more confident than I 
have been in a long time. 
Lung-MAP gave me my life 
back. ~ Clifford C.

I continue to be so grateful for 
everyone involved. Even after 48  
visits for my opdivo infusion! 
~ Annie B.
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And We Have Helped Many Patients
Lung Map By the Numbers





Thoughts for the Future

32

• Master protocols provide efficiencies and can be very successful

• Implementation can be complicated: Oversight, conduct, and monitoring are more 

involved than a single study, or even the same number of independent studies

• A major lesson learned is the need for up-front planning, communication, and 

specification or roles.  Need for constant innovation, aggressive timelines and teamwork

• A major key to success is flexibility within a principled set of constraints 

• Let the science drive the trials- learn from translational research

• Promote access and diversity- to help the most patients with NSCLC!!



Thank You





Where are we now?

As of 1/17/21 Total S1400 LUNGMAP

Screening Registrations 3672 1864 1808

Screened at PD 1878 1127 751

Pre-screened* 1794 737 1057

Sub-study Assignments 2413 1475 938

Among Screened at PD 1607 996 611

Among Pre-screened 697 409 303

Additional Assignments after PD 
on a Sub-study 92 68 24

Sub-study Registrations 962 689 273

As of 07/18/23 Total S1400 LUNGMAP

Screening Registrations 4972 1864 3108

Screened at PD 2269 1127 1142

Pre-screened 2703 737 1966

Sub-study Assignments 3153 1484 1669
Among Screened at PD 1941 996 945

Among Pre-screened 1086 414 672

Additional Assignments after PD 
on a Sub-study 126 74 52

Sub-study Registrations 1143 690 453



Slide: 36



Slide: 37


	Slide 1
	Slide 2: Disclosures: Roy S. Herbst, MD, PhD
	Slide 3
	Slide 4
	Slide 5: The Genesis of Lung-MAP
	Slide 6
	Slide 7
	Slide 8: The first open sub-studies
	Slide 9: Recognized by 21st Century Cures: Modernizing Clinical Trials
	Slide 10
	Slide 11:   It takes a Village: Teamwork breeds success
	Slide 12:  Evolve with the treatment landscape
	Slide 13
	Slide 14: Current Lung-MAP Schema 2022
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Foundation for the National Institutes of Health 
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Enrollment by Area Deprivation (Rural)
	Slide 23
	Slide 24: Lung-MAP Translational Medicine
	Slide 25
	Slide 26: S1800A: A Non-Match Sub-Study of Lung-MAP
	Slide 27
	Slide 28:  
	Slide 29
	Slide 30
	Slide 31
	Slide 32: Thoughts for the Future
	Slide 33
	Slide 34
	Slide 35: Where are we now?
	Slide 36
	Slide 37

