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Disclosures/ Learning Objective 

• No disclosures 

• No experimental uses with  investigational 

tools or drugs 

Learning Objectives 

• Lung cancer remains a dominant global 

public health problem 

• Early stage cancer can be detected and 

cured economically 

• International collaboration is require to 

accelerate progress in making screening 

better, safer and cheaper  
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Lung Cancer & Tobacco Status  

• Lung cancer remains the most common - 

and deadliest - cancer in the world, with an 

estimated 1.8 million new cases 

• In 2012, 1.59 million deaths are expected in 

2012 with more than 1/3 deaths in China 

• There pollution will interact with tobacco 

exposures to further increase lung cancer 

rates 

• As the world ages, lung cancer numbers will 

increase 
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What is Lung Cancer Screening? 

 

• Screening is the pursuit of curable disease in 

asymptomatic populations  

• Proactive evaluation of a defined at-risk population 

• Screening must advance the lung cancer diagnosis 

as reflected in eventual stage shift 

• Advancing diagnosis extends sojourn time and 

effects the diagnostic approach (i.e. repeat scan in 

6/12 months rather than do an immediate invasive 

diagnostic work-up) 

• Challenge is to maximize benefit while 

minimizing risk! 
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Progress Reducing Tobacco Mortality 
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Why Lung Cancer Screening? 

• Symptom-detected lung cancer is lethal 90% of 

the time 

• LDCT screening is a preventative service to 

detect lung cancer in asymptomatic, chronically 

tobacco-exposed populations in < 1%, but then 

60-80% of detected cases are Stage I 

• Stage I is curable >70% of the time 

• Challenge is to enhance screening efficiency 

(i.e.- define favorable cohort, improve 

diagnostic w/u efficiency, improve safety of 

interventions, refine follow-up rates, integrate 

tobacco control, assess other thorax sites) 
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Copyright restrictions may apply. 

Vineis, P. et al. JNCI 2004;96:99-106 

Lifelong Risk of Lung CA Post Smoking 

Data from Sirs 

Doll & Peto 

unequivocally 

demonstrates that 

the risk of lung CA 

after smoking 

never returns to 

normal 
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Lung Cancer/Tobacco Status 4/16 

• Cigarette smoking among adults, 18 & older who 

smoked 30 cigarettes or more a day went down 

significantly from 2005 -2012 – from 12.6- 7.0% 

•  Over 42 million American adults smoke 

cigarettes. (CDC, Current cigarette smoking among 

adults – United States, 2005–2012, 2014) 

• From 2009-2012 US smoking-attributable 

economic annual costs were $289-$332.5 billion 

including $132.5 to 175.9 billion for direct medical 

care of adults. (US Surgeon General Report 

2014) 
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Lung Cancer Incidence Rates by Sex and World Area 

CA: A Cancer Journal 

for Clinicians 

Volume 65, Issue 2, 

pages 87-108, 4 FEB 

2015 DOI: 

10.3322/caac.21262 

 

http://onlinelibrary.wiley.com/doi/10.1002/caac.v65.2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/caac.v65.2/issuetoc
http://onlinelibrary.wiley.com/doi/10.3322/caac.21262/full
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Rank Country: Lung Cancer Rate 

• 1Hungary   51.6 

• 2Serbia   45.6 

• 3Korea   44.2 

• 4FYR Macedonia  40.8 

• 5NewCaledonia  40.1 

• 6Montenegro  39.6 

• 7Denmark   39.2 

• 8US   38.4 

• 9Poland   38.0 

• 10Canada   37.9 

•Netherlands  37.2 

•12Fr. Polynesia 37.1 

•13Belgium  36.8 

•14China  36.1 
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Proportion of Cancers Diagnosed at Each Stage, All Ages, 

England 

CR-UK Lung Cancer By Stage 
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Major Causes of Death  

Spain* United States# 

Cancer Heart Disease 

Heart Disease Cancer 

Cerebrovascular Disease  

 

Chronic Lower Respiratory Diseases 

Chronic lower respiratory disease  

 

Cerebrovascular Disease 

* 

 STATISTICS 2013 MINISTRY OF HEALTH, SOCIAL SERVICES AND EQUALITY 
  Four leading causes account for 60% of deaths  

 

# National Vital Statistics Reports, CDC, 2013  
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Comparison NLST and NELSON Cancer 

Detection and Stage I Rates T0, T1  

  

NLST 

• ROUND 1 NO. OF CA/TOTAL SCREENED 168/24,715 (0.67%)  

• ROUND 2 NO. OF CA/TOTAL SCREENED  211/24,102 (0.87%) 

 

• Stage 1/All Cases     T0- 104/165 (63%) 

 

NELSON 

• ROUND 1 STAGE I/ALL DETECTED CA      40/7289 (0.5%)  

• ROUND 2 STAGE I/ALLDETECTED CA       57/7289 (0.8%)a  

 

• Stage 1/ All CA Cases   T0-  42/57 (73.7%) 

 

Mulshine, JL, D’Amico TA. Cancer J Clin: 2014 doi: 10.3322/caac.21239.  

PMID: 24976072   



©2006 RUSH University Medical Center 

Descriptor Primary Category  

Incomplete         - 0  

Negative           -1  

Benign Appearance or Behavior      

-2 Probably benign       -3  

Suspicious 

 6 month LDCT       -4A  

 3 month LDCT      -4B. 

Significant - other       -S  

Prior Lung Cancer       -C 

Lung RADS Assessment Categories 

Lung-RADS™ Version 1.0 Assessment Categories Release date: April 28, 2014 
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Select a 

Biomarker 

QIBA Process – “Industrializing Biomarker Use” 

Academic 

Use 

Clinical 

Trial 

Use 

Clinical 

Practice 

Use 

Draft 

QIBA 

Profile 

Coordinate 

Groundwork 

Draft  

Protocol 

Validate 

Equipment 

& Sites 

• Transformational – addresses gap; impacts public 

health 

• Translational – concept proved; ready to advance 

• Feasible – good chance to succeed in near term  

• Practical – leverages existing resources and 

technology 

• Collaborative – engages HW/SW/Agent 

stakeholders  

 

 

• Identify significant sources of variance 

• Estimate achievable repeatability and accuracy  

• Validate underlying assumptions and mechanisms 

• Determine details critical to specify in the Profile 

 
• Document the agreed parameters and procedures 

• Converge practice; reduce gratuitous variation 

• Initiate regulatory engagement 

 
• Specify details necessary to be robust in general use 

• Drive out any impeding variance and complexity 

• Make details stable, clear, implementable, testable 

 

• Test compliance with QIBA Profile specifications 

• Publish validated products/sites 

 

Autu

mn 

201

0 

15 Why QIBA: CT Specifics 
Courtesy of A Buckler, QIBA 
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Figure 1  

The Journal of Thoracic and Cardiovascular Surgery 2014 147, 754-764DOI: (10.1016/j.jtcvs.2013.09.065)  

Copyright © 2014 The American Association for Thoracic Surgery Terms and Conditions 

Altorki N et al (J Thorac Cardiovasc Surg 2014;147:754-64) 

Lesser Surgery in Stage Ia Lung CA 

http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions
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Outcomes with IA Solid NSCLC 

Variable 
Univariate Multivariate 

p value* Hazard ratio 95 % CI p value* 

Age (year) 0.3121       

Gender (female) 0.0404 0.384 0.105–1.400 0.1470 

Pack-year smoking 0.7737       

Maximum tumor size (c-T1a) 0.0077 0.283 0.103–0.776 0.0141 

Radiological part-solid tumor 0.0455 0.290 0.079–1.066 0.0623 

Serum CEA level (CEA 

≤3.0 ng/ml) 
0.0032 0.303 0.096–0.961 0.0426 

Operative mode 

(segmentectomy) 
0.1949       

Histology (adenocarcinoma) 0.0218 0.588 0.211–1.644 0.3116 

Univariate and multivariate analyses for overall survival after sublobar resection 

Hattori A et al. Gen Thor Cardiovasc Surg Online 10/20/15 

 



Cost/LYS & Life Expect. Lung CA Screening 

(50-64yrs) Baseline Scenario  

• Cumulative life-years saved    2,297,504 

• Lead time adjustment    598,062 

• True life years saved     1,699,442 

• Cost per additional life-year     $ 18,862 

• Life expect. lung CA no screening    5.71 yrs 

• Life expect. lung CA with screening  9.50 yrs 

 

Goldberg et al.  Popul Health Manag. 2010;13(1):33-46 

Impact from stage-shift model. 
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Goal for Lung Cancer Screening 

• Actuarial simulation model predicts over 

the next fifteen years 985,284 quality 

adjusted life years could be saved 

• With the addition of smoking cessation 

to that screening process, the cost utility 

ratio of quality adjusted life years could 

be reduced from $28,240 to $16,198 

per life year gained. 

A. Vilanti et al PLOS One 8: e71379, 2013 
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Canadian Cost Effectiveness 

• LDCT saved 51,000 QALY at an 

incremental cost-effectiveness ratio of 

$52,000/QALY  

• An adjunct smoking cessation program 

improving the quit rate by 22.5% 

improves the incremental cost-

effectiveness ratio to $24,000/QALY. 

 
Goffin JR et al. Cost-effectiveness of Lung Cancer Screening in Canada. 

JAMA Oncol. 2015 Sep;1(6):807-13. doi: 10.1001/jamaoncol.2015.2472. 
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National Framework Motivation 
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Framework Guiding Principles 
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Framework and Continuum of Care 
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Percolation of Framework Sites 
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Imaging Pre-symptomatic Disease: Lung CA  

• CT resolution doubling 
every two yrs for > decade 

• Improved microprocessor 
capabilities 

• Image processing 
capabilities evolving 
rapidly 

• Capability to image and 
resolve smaller critical 
nodules (contribution of 
LIDC & RIDER Databases) 

• Imaging progress drives 
changes in clinical care 

Courtesy of I-ELCAP, NEJM, 352, 2005 
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Contribution of  the Inflammatory Response in Chronic  
Injury to Lung CA 

Carcinogenic Exposure 

Inflammation 

5-LO 

Cytokines 

COX-2 

Normal 

Epithelium 
Cell Injury Initiated Cell Clonal Expansion Invasion Competence 

Ballaz et al. Clin Lung Ca 5:46, 2003 

Molecular Effect of Tobacco on Lung Tissue 
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Biomarkers to Stratify Stage I Pts 

• Practical, quantitative-PCR-based 

assay reliably identified patients with 

early-stage non-squamous NSCLC at 

high risk for mortality after surgical 

resection. 
 Kratz JR et al. A practical molecular assay to predict 

survival in resected … Lancet. 2012;379:823. 2012  
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Context for LDCT Management 
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 Evolution of CT Screening?   

• Implement lung cancer screening as proposed 

by the LCA “Framework” 

• Use optimized imaging protocol for LDCT 

– Assess for aggressive CAs  

– Assess COPD   

– Assess Coronary calcium scores 

• Develop pilot trials for targeted lung cancer 

adjuvant RX; specific life style interventions for 

COPD or high CAC scores as well as pragmatic 

trials (i.e. statins, ASA, aerosolized steroids) to 

manage full tobacco injury 
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 Improving CT Process Can Reduce 

Harms and Costs  

• Earlier lung cancer may be less frequently 

metastatic 

• Management of smaller, earlier lung cancer 

may be safer with less recovery time 

• International collaborative data sharing may 

catalyze screening management improvement 

• Integration of Smoking Cessation and other 

Tobacco-induced Thoracic Diseases can 

greatly increase productivity of LDCT 

screening 


