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Cancer Screening ςEarly Detection

Cancer screening coverage
Breast
Prostate
Colon

Lung cancer disparities
Elderly
Low socioeconomic group
Racial
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Lung Cancer Survival

Lamelas, IP, et al. Arch Bronconeumol.2014;50:62-6



National Lung Cancer Roundtable

Mission
Create lung cancer survivors

Vision
Lower the impact of lung cancer through prevention, 

early detection, and optimal therapy

Values
Patient-centered Evidence-based 

Inclusive Diverse
Proactive Visionary



Lung Cancer Advances

ÅPrevention
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ÅStaging

ÅSurgery

ÅRadiation

ÅSystemic therapy
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Lung Cancer Advances

ÅPrevention
ÅDiagnosis
ÅStaging
ÅSurgery
ïVATS
ïSublobarresection
ïExtended resections

ÅRadiation
ÅSystemic therapy
ÅPalliative care



SublobarResection for Lung Cancer
What has changed in the past 20 years?

More small lung nodules

More non-solid nodules

Higher expectation of 
άŘƻƛƴƎ ƴƻ ƘŀǊƳέ

Better clinical staging

Ablative therapies

Better decisions about 
extent of resection

Better outcomes

Wider use of CT scans

Higher resolution scans

Lung cancer screening

PET/EBUS/Med

More advanced 
age/comorbidity

Higher proportion of 
thoracic surgeons



1987-1997 1998-2004 2005-2008

N = 8797    lobectomy = 6636    sublobar = 2161



Minimally Invasive Lung Resection

ÅThoracoscopy, Video-assisted thoracic surgery 
(VATS)



Maximally Invasive Lung Resection

Surgery for T3/T4 lung cancer



Lung Cancer Advances

ÅPrevention

ÅDiagnosis

ÅStaging

ÅSurgery

ÅRadiation
ïSBRT

ïProton therapy

ÅSystemic therapy

ÅPalliative care



We may have reached a therapeutic plateau
for treatment intensification in
locally advanced disease
(More RT- 0617; 
Induction chemo-CALGB 39801; 
Consolidation chemo- HOG;
Surgery- INT-0139)

Tumor Control Toxicity
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Treatment Intensity

Treatment Intensification
(more RT; more chemo; 
more surgery has not 
Improved outcomes)

Introduction: Therapeutic Index



Depth dose curves for protons and photons.

The Physics of Protons
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Therapeutic Index: Protons

Tumor control Toxicity
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DOSE OF RADIATION

Widening of the
Therapeutic Ratio

Proton Beam



SPECT/CT for Functional Lung Definition

Patient 1 Patient 2 Patient 3
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Medically Inoperable Early Stage: SBRT

Nyman et al Lung Cancer 2006





AbscopalEffect/Immunotherapy in 
NSCLC

ÅAppears to be associated with SBRT- like regimens

ÅRT appears to enhance the efficacy of immunotherapy
ïShaverdianet al (Lancet Oncol2017) reported improved PFS and 

OS with RT/pembrovs pembroalone in a subset analysis of 
Keynote- 001

ïPacific randomized trial in stage III NSCLC reported improved 
PFS with consolidative durvalumabafter concurrent chemoRTvs 
chemoRTalone

ÅProspective studies are ongoing to determine optimal 
dose/fractionation/location for RT in combination with 
immunotherapy in stage III/IV NSCLC



Lung Cancer Advances

ÅPrevention

ÅDiagnosis

ÅStaging

ÅSurgery

ÅRadiation

ÅSystemic therapy
ïTargeted therapy

ïImmunotherapy

ÅPalliative care



New Therapies Since 2004

ÅOral Tyrosine Kinase Inhibitors

ÅImmunotherapy

ÅImmunotherapy in the curative setting



Tumor Responses to Crizotinib in ROS1-Rearranged NonïSmall-Cell Lung Cancer.

Shaw AT et al. N EnglJ Med 2014;371:1963-1971.

Median 
Progression-Free 

Survival:
19.2 months

ROS-1 Targeting



Median survival improvement: 3.2 months (9.2 
months vs 6 months) 

Immunotherapy in Second Line
Checkmate 017



KEYNOTE-024

RechM et al.  N EnglJ Med  2016;375:1823-1833

Immunotherapy in First Line



Antonia SJ et al. N EnglJ Med published online 9-8-2017

RR
28.5% (D)
16% (P)

Immunotherapy in the Curative Setting 



Lung Cancer Survival
1970s 12% Ҧ нлмлǎ18%



Lung Cancer Advances

ÅPrevention
ÅDiagnosis
ïLDCT for lung cancer screening
ïNavigational bronchoscopy
ïEBUS
ïcfDNA
ïSPECT perfusion

ÅStaging
ÅSurgery
ÅRadiation
ÅSystemic therapy
ÅPalliative care



National Lung Screening Trial

Primary aim:  to 
determine whether 
lung cancer screening 
using low-dose helical 
CT reduces lung 
cancer-specific 
mortality relative to 
screening with chest 
radiographs in a high-
risk cohort.



Lung Cancer Specific Mortality

National Lung Screening Trial Results

National Lung Screening Trial NEJM 2011

All Cause Mortality

Trial Arm Person 

Years (py)

Lung 

Cancer 

Deaths

Lung 

Cancer 

Mortality 

per 

100,000 py

Reduction 

in Lung 

Cancer 

Mortality 

(%)

95% CI p Value

LDCT 144,103 356 247 20.0 6.8 to 26.7 0.004

CXR 143,368 443 309

Trial Arm Person 

Years (py)

Deaths All-cause 

Mortality 

per 

100,000 py

Reduction 

in All-cause 

Mortality 

(%)

95% CI p Value

LDCT 167,389 1877 1121 6.7 1.2 to 13.6 0.02

CXR 166,382 2000 1202



National Lung Screening Trial NEJM 2011

Conclusion

Screening with low dose chest CT 
conclusively reduces mortality from 
lung cancer in high risk patients.



Lung Cancer Screening Guidelines
Nov 2010 NLST results
Oct 2011 National Comprehensive Cancer Network (NCCN)
Apr 2012 American Lung Association
May 2012 American College of Chest Physicians and ASCO
Jun 2012 NCCN Update
Jul 2012 American Association for Thoracic Surgery
Jan 2013 American Cancer Society
Jun 2013 NCCN Update
Jul 2013 American Academy of Family Practice
Jul 2013 Society of Thoracic Surgeons
Dec 2013 US Preventive Services Task Force
July 2014 NCCN Update
Nov 2014 Centers for Medicare and Medicaid Services
July 2015 NCCN Update
July 2016 NCCN Update
July 2017 NCCN Update







Minimizing Harms of Lung Cancer Screening

Limit Access
Further narrow, or prevent widening of, eligibility criteria
Expose fewer people to risks
Use policy to override shared decision-making
Disenfranchise and potentially harm others at high risk

Improve management
Refine management algorithms to minimize false positives
Require expertise in evaluation/treatment to optimize outcomes
Empower shared decision-making
Provide access to similar risk patients
Add cost to payers
Risk of evaluation/treatment added to new patients with less proof of 
benefit



False-positive rate

NLST LungRADS Improvement
w/ LungRADS

Baseline 26.6% 12.8% 52%

After baseline 21.8% 5.3% 76%

Ann Intern Med. 2015;162:485-491.



J Med Screen 2012;19:154ς156

SEER (Surveillance, Epidemiology and End Results)
United States Census
National Health Interview Survey
Two statistical models of lung cancer risk

Proportion of those diagnosed with lung cancer that would be 
covered by the NLST-based eligibility criteria. 

27%



Screening Efficiency
Number Needed to Screen

Screening mammography1,2 780 - 2000

Screening colonoscopy2 1250

Screening LDCT (in NLST) 320

1. GøtzschePC, Nielsen M. Screening for breast cancer with 
mammography. Cochrane Database SystRev. 2011;(1):CD001877

2. J Med Screen 2001;8:125ς127



J Thorac Cardiovasc Surg 2014; 147:1619-1626.

Lung Cancer Survival

I-ELCAPCurrent Lung Cancer Survival

Lamelas, IP, et al. Arch Bronconeumol.2014;50:62-6
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Lung cancer patient disparities:
Older ς68% Medicare population
Higher mortality amongst African-Americans
Lower socioeconomic groups mortality 4-5 times greater
Rural access to screening and treatment



National Lung Cancer Roundtable

Provider engagement and outreach
Lung cancer screening implementation strategies
Tobacco cessation in the context of lung cancer screening
Triage for appropriate treatment
Shared decision making
Lung cancer in women
Advanced imaging
Policy action



National Lung Cancer Roundtable

Support interdisciplinary communication
Enhance opportunities for collaboration
Do not duplicate effort
Identify resources, knowledge gaps, opportunities
Create synergies
Increase awareness, priority, and urgency
Accelerate the mission ςto create lung cancer survivors




