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Major LDCT Lung Screening 

Studies

Oudkerk et al, Nat Rev Clin Oncol 2020, Field 

et al. Lancet Reg Health Eur 2021



Lung Cancer Screening with LDCT

NELSON TrialNLST Trial

HJ de Koning et al. N Engl J Med 2020;382:503-513.

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

• Inclusion Criteria

- Age 55 – 74 years

- History of tobacco smoking

o 30 pack years or more

o Quit within previous 15 years if a 

former smoker

• Exclusion Criteria

- Diagnosis of lung cancer

- Chest CT in last 18 months

- Hemoptysis 

- Unexplained weight loss of 15 lbs

• Inclusion Criteria

- History of tobacco smoking

o > 15 cigarettes/day for > 25 years 

or > 10 cigarettes/day for > 30 

years

o Quit < 10 years

• Exclusion Criteria

- Diagnosis of lung cancer in last 5 

years

- CT chest in last 12 months

- Moderate or severe health problems

- Inability to climb 2 flights of stairs

- Body weight > 140 kgs

- Diagnosis of other cancer*.

* renal, breast or melanoma
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Lung Cancer Screening with LDCT

NLST Trial NELSON Trial

HJ de Koning et al. N Engl J Med 2020;382:503-513.

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

Lung Cancer Mortality Relative Risk Reduction: 20%

All Cause Mortality Risk Reduction: 6.7%

Lung Cancer Mortality Cumulative Rate Ratio: 0.76

All Cause Mortality rate ratio: 1.01%





50-80 years

> 20 pack years

• Who are the screen ineligible but at-risk 

patients?

• Is LDCT screening effective in this population?

• How do we risk stratify this population?



Should We Screen Never Smokers? Why or Why not?

Haaf et al JTO. 2015
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Haaf et al JTO. 2015

Should We Screen Never Smokers? Microsimulation Study on 

the PLCO cohort.

Microsimulation study of the PLCO cohort identified benefit from 

lung cancer screening for never smokers at 15-35 times risk from 

baseline.

Should We Screen Never Smokers? 
Why or Why not?



Moving from Simulation to Real World Data

• Retrospective studies for LDCT screening in never smokers

- Sone et al 3,040 never smokers: lung cancer detection rate of 0.48%

- Kang et al 12,176 never smokers: lung cancer detection rate of 0.45%

Kang et al JTO. 2018, Sone et al Lung Cancer 2007

Retrospective Data on Screening 
Never Smokers



Outcomes of Screening in Never Smokers

Kang et al JTO. 2018, Sone et al Lung Cancer 2007

Early Data on Screening Outcomes in 
Never Smokers
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Early Data on Screening Outcomes in 
Never Smokers
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Figure 1 

Journal of Thoracic Oncology 2019 14784-792DOI: (10.1016/j.jtho.2018.12.033) 
Copyright © 2019 International Association for the Study of Lung
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Conclusions from TALENT

• T0 Lung cancer detection rate is higher than NLST and 

NELSON.

• 1st degree family history of lung cancer is a significant 

risk.

• ETS, chronic lung disease and cooking smoke exposure 

did not reach significance.

• Longer follow-up with mortality data needed.

• Unknown whether findings can be generalized to non-

East Asian population.

• Genotyping results are also awaited.

Conclusions from TALENT
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• 46 yo female never smoker 

with 1-month hx of cough & 

dyspnea. PMHx of asthma

• Fhx of breast ca in mother, 

prostate ca in father & paternal 

grandfather. 

• CT chest LLL nodule. EBUS -

adenoca in LLL, level 7, 4L & 

11L nodes. PET/CT uptake in 

above sites & abdominal 

nodes. MRI brain > 20 lesions 

measuring 2-3 mms.

• Molecular testing identified 

EGFR exon 20ins mutation.

Case Presentation



• Can we better identify at 

risk patients?

• Previous patient does not fit any of the current 

screening criteria for lung cancer.

• Can LDCT screening help these patients?



What is the optimal age for screening?

• Meta-analysis of LDCT screening 

studies including 117,586 

participants.

• There is an increasing detection rate of 

lung cancer with increasing age. 

• There is a higher 

proportion of stage I 

cancers vs all stages 

in the ages 40-45 

participants.

• This suggests LDCT 

screening maybe 

more effective when 

started at an earlier 

age.





Lung Nodule & Cancer Detection Rates 
All Lung 

cancer

Stage I 

lung 

cancer

Stage 4 

lung 

cancer

NLST 6.3% 62% 13%

NELSON 3.1% 71% 8.1%

Liang 1.7% 86% 6.5%

Kang 0.45 80% 3.6%

Yang

TALENT

2.6 78% 1.6%

• Higher proportion of stage I patients compared to NLST and NELSON

• But included stage 0. Possibly due to screening at an earlier age?

• Findings limited by the regional nature of this study

• Control group stage distribution and surveillance status unknown

Liang et al ESMO 2022



• Limited follow-up and 1- off LDCT

• Is survival the right endpoint, mortality rate is better.

• Subject to bias – selection bias, lead time bias, length time bias, 

interval cancer bias & over-diagnosis bias

Liang et al ESMO 2022



At-risk Population

Liang et al ESMO 2022
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At-risk Population

PLCOm2012 modelO

Liang et al ESMO 2022, Tammemagi et al. NEJM 2013



At-risk Population

PLCOm2012 modelO

Liang et al ESMO 2022, Tammemagi et al. NEJM 2013

Screening 

methods

Pros Cons

Age Simple Low precision

Tobacco 

Exposure based

More accurate Prioritizes older 

& sicker patients

Miss oncogene 

addicted cases

Multivariable 

models

Complex

Considers risk & 

life expectancy

Need validation

Specific to the 

population



Conclusion

• Screen detection rates of lung cancer in never smokers 

is lower than ever smokers (but still significant!)

• Detection rate might be improved by incorporating 

smoking status (light smokers), inheritable risks & co-

morbidities. 

• Family history seems to be a consistent risk factor 

• Screening program will have to account for geographic & 

ethnic diversity.

• Major limiting factor is lack of mature data including risk-

benefit analysis from randomized studies.

Conclusion
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