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National Lung Screening Trial 
Aberle DR et al for the National Lung Screening Trial 

Research Team.  N Engl J Med 2011; 365: 395-409. 



 Low dose CT scan of chest (26,722) vs. conventional chest 
radiography (26, 732) 

 Three yearly screening periods between August 2002 and 
September 2007, with follow up through December 31, 
2009  

 Median duration of follow up 6. 5 years, maximum 
duration of follow up 7.4 years. 

 Positive screening test defined as lung nodule greater than 
or equal to 4 mm on low dose CT or any nodule identified 
by chest radiography.   

 

Intervention 



Entry Criteria 

Inclusion Criteria 

 Ages 55-74 

 30 pack year tobacco history 

 Currently smoking or quit 
within the last 15 years 

Exclusion Criteria 

 Prior diagnosis of lung cancer 

 Prior CT scan within the last 18 
months 

 Hemoptysis 

 Unexplained 15 lb weight loss 
in the last year 



Results 



 Primary Endpoint Of Death Due To Lung Cancer 

 247 deaths per 100,000 person years in the low dose CT 
group compared to 309 deaths per 100,000 person 
years in the chest radiography group.   

 20% relative risk reduction for lung cancer related 

mortality 

 Number needed to screen with low dose CT to prevent 

one lung cancer death is 320 

Results 



Results 

 Secondary endpoints 

 6.7% reduction in all 

cause mortality 

 645 lung cancers were 
diagnosed per 100,000 
person years in the low 
dose CT group vs 572 
lung cancers per 100,000 
person years in the chest 
radiograph group 



Results 



Adverse Events 



Current Lung Cancer Screening 
Recommendations 

United States Preventive 
Services Task Force 

 Age 55-80 

 Asymptomatic 

 30 pack year tobacco history 

 Actively smoking or quit within the 
last 15 years 

 Screening should be discontinued 
once a person has not smoked for 15 
years or develops a health problem 
that substantially limits life 
expectancy or the ability or 
willingness to have curative lung 
surgery.  

Centers for Medicare and 
Medicaid Services 

 Age 55-77 

 Asymptomatic 

 30 pack year tobacco history 

 Actively smoking or quit within 
the last 15 years 

 Lung cancer screening 
counseling and shared decision 
making visit 



 Patient selection 
 Appropriate lung cancer screening counseling and shared 

decision making visit 
 Emphasis on false positive rate 
 Emphasis on risk of radiation exposure 
 Emphasis on smoking cessation 

 Standardization of low dose CT reporting and follow up – 
Lung RADS Criteria 

 Identification and management of significant incidental 
findings – coronary artery calcification and non-pulmonary 
malignancies 
 

Current Practice Implementation 
Issues 



 Be sure patient fulfills lung cancer screening criteria 

 Assess for significant limiting comorbidities 

 Assess for alternative protocol CT scans of the chest 
which have been performed in the last year to avoid 
unnecessary screening CT scans 

 Ensure routine screening scans are not ordered within 
one year of each other 

 Be sure to order low dose CT protocol! 

Patient Selection  



 Emphasize the increased false positive rate based on 
current size criteria alone 

 In the NLST, 24.2% of all CT screens were positive, with 
96.4% of those positive tests a false positive 

 Lung cancer probability at two years was no different in 
individuals with lung nodules less than 5 mm compared 
to those without nodules.1 

Lung Cancer Screening Counseling 
and Shared Decision Making 

  1. Horeweg N et al. Lancet Oncol 2014; 15: 1332-41.    



Risk Of Radiation Exposure 

Albert J. AJR 2013; 201: W81-87. 



Risk Of Radiation Exposure 

Rampinelli C et al.  BMJ 2017; 356: j347 



Smoking Cessation 

American Cancer Society 2018 



Smoking Cessation 

Tanner N et al.  Am J Respir Crit Care Med 2016; 193: 534-551 



Lung CT Screening Reporting and 
Data System (Lung-RADS)  

 



Lung-RADS 

Pinsky P et al.  Ann Intern Med. 2015; 162: 485-491 



Lung-RADS vs NLST 

Pinsky P et al.  Ann Intern Med. 2015; 162: 485-491 
 



Lung-RADS vs NLST 

Pinsky P et al.  Ann Intern Med. 2015; 162: 485-491 



Significant Incidental Findings 

Aberle DR et al for the National Lung Screening Trial Research Team.  N Engl J Med 2011; 365: 395-409. 
 



Significant Incidental Findings 

Nguyen X et al.  J Am Coll Radiol 2017; 14: 324-330. 



Coronary Artery Calcification 

Chiles et al for the National Lung Screening Trial.  Radiology 2015; 276: 82-90. 



Coronary Artery Calcification 

Htwe Y et al.  Clinical Imaging 2015; 39: 799-802 



Non-pulmonary Malignancies 

Nguyen X et al.  J Am Coll Radiol 2017; 14: 324-330. 



 Optimization of the patient population to be 
screened – use of lung cancer screening prediction 
models 

 Identification of the optimal frequency of lung cancer 
screening 

 Reduction in false positive lung cancer screens and 
improvements in nodule management protocols - use 
of lung nodule volume and volume doubling time 
criteria over manually determined diameters 

 

 

 

Future Directions 


