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Controversies and discoveries in  

lung cancer screening of smokers 
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Lung cancer screening in smokers 

Chest CXR screening in the 1950’s through 2011 
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 PLCO cancer screening trial 

Oken MM, Hocking WG, Kvale PA, et al.  Screening by chest radiograph and lung cancer mortality.  JAMA 2011;306(17):1865-73. 

Lung cancer screening in smokers 

Uncontrolled chest CT screening in the 1990’s and 2000’s 

 

 ELCAP 

 University of Münster 

 Antilung Cancer Association Project 

 Mayo Clinic 

 … 

Lung cancer screening in smokers 

Randomized controlled chest CT screening 2000’s and 2010’s 
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Lung cancer screening in smokers Lung cancer screening in smokers 
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Lung cancer screening in smokers 

NLST 

 

53,454 subjects from 33 US centers 

 

Ages 55-74 

 

At least 30 pack years of smoking 

 current smokers or quit within past 15 years 

 

3 annual screenings with 6 years of follow-up 

 CXR or LDCT 

 

Primary endpoint---lung cancer mortality (20% reduction) 

Lung cancer screening in smokers 

Lung cancer screening in smokers 

NLST conclusions 

 

20% relative mortality reduction compared with CXR 

 absolute risk reduction of 3 per 1,000 individuals 

 

Absolute risk of death from lung cancer 

 LDCT group 1.4% vs CXR group 1.7% 

 

Lung cancer screening in smokers 

Differing guidelines 

 
ACS 

ACCP 

ASCO 

ATS 

IASLC 

 

USPSTF 

 

NCCN 

AATS 

 

AAFP 

ESMO 

Lung cancer screening in smokers 

Great result! 

 

USPSTF assessment 

 

 Grade B recommendation 

 

 “high certainty that the net benefit is moderate 

 or 

 moderate certainty that the net benefit is moderate 

 to substantial” 

Lung cancer screening in smokers 

Great result! 

 

AHRQ commissioned CISNET to model effect of LDCT for 

USPSTF recommendations! 

 

 5 models ran 576 scenarios—8 most efficient 

 

Ages 55-80 for up to 15 years after tobacco cessation 
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Lung cancer screening in smokers Lung cancer screening in smokers 

 

Real controversy 

Lung cancer screening in smokers 

Controversies 

 

Generalizability to broader US population 

  

 Participants 

  

 Hospitals 

Bach PB, Gould MK.  When the average applies to no one: Personalized decision making about the potential  

benefits of lung cancer screening.  Ann Intern Med 2012;157:571-3. 

Lung cancer screening in smokers 

Controversies 

 

Radiation exposure 
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Lung cancer screening in smokers 

Controversies 

 

Psychological distress 

Lung cancer screening in smokers 

Controversies 

 

Overdiagnosis 

Lung cancer screening in smokers 

Patz Jr. EF, Pinsky P, Gatsonis G, et al.  Overdiagnosis in Low-Dose Computed Tomography Screening for Lung Cancer.  JAMA Intern Med 2014;172(2):269-74 
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Lung cancer screening in smokers Lung cancer screening in smokers 

Discoveries 
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Lung cancer screening in smokers 

Type of carcinoma 

% 

Aoyagi Y, Yokose T, Minami Y, et al. Accumulation of losses of heterozygosity and multistep carcinogenesis  

in pulmonary adenocarcinoma.  Cancer Res 2001;61:7950-7954. 
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Lung cancer screening in smokers 

Employing a smoker costs an additional $5,816 per year 

 

Paying $800 for cessation is a great bargain! 

Lung cancer screening in smokers 

Lung cancer screening in smokers Lung cancer screening in smokers 

Controversies 

 

Cost-effectiveness -- Quality-adjusted life year (QALY) 

 

NLST 

 $81,000 per QALY 

  Women   $46,000 per QALY 

  Men    $147,000 per QALY 

  Current Smokers $43,000 per QALY 

  Former Smokers $615,000 per QALY 

  Highest risk  $32,000 per QALY 

  Lowest risk  $269,000 per QALY  

Black WC, Gareen IF, Soneji SS, et al.  Cost-effectiveness of CT screening in the National lung Screening trial.  NEJM 2014;371:1793-802. 


