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Lung Cancer Screening 

• Definition: 

“Examining a group of asymptomatic 

individuals at (highest) risk for lung 

cancer, to detect an early (‘curable’) 

stage of lung cancer, by means of an 

inexpensive, efficient and safe diagnostic 

test, in order to significantly reduce lung 

cancer specific mortality”  

 



New cases of Lung Cancer – Worldwide 2008 

Jemal A et al  CA Cancer J Clin 2011 



New cases of Lung Cancer – Worldwide 2012 

 

WHO GLOBOCAN 2012 Factsheet Lung Cancer  

http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx 

Estimated numbers (thousands) Men Women Both sexes 

Cases Deaths 5-year 

prev. 

Cases Deaths 5-year 

prev. 

Cases Deaths 5-year prev. 

 World 1242 1099 1267 583 491 626 1825 1590 1893 

 More developed regions 490 417 593 268 210 341 758 626 933 

 Less developed regions 751 682 674 315 281 286 1066 963 960 

 WHO Africa region (AFRO) 12 11 10 6 6 5 18 16 15 

 WHO Americas region (PAHO) 178 149 208 146 113 175 324 262 383 

 WHO East Mediterranean region (EMRO) 26 23 22 7 6 6 33 29 28 

 WHO Europe region (EURO) 323 283 343 126 105 133 449 388 476 

 WHO South-East Asia region (SEARO) 116 104 79 46 42 34 162 146 113 

 WHO Western Pacific region (WPRO) 588 528 605 251 220 273 839 748 878 

 IARC membership (24 countries) 514 438 582 279 219 343 794 657 925 

 United States of America 112 92 140 102 76 128 214 168 269 

 China 459 422 431 193 175 179 653 597 610 

 India 54 49 24 17 15 8 70 64 32 

 European Union (EU-28) 214 185 234 99 82 106 313 268 340 



Histology 
 

NSCLC 

85-90% 

75% stage III-IV 

 

SCLC  

10-15% 

90% stage III-IV 

www.kankerregister.org  

http://www.kankerregister.org/


www.kankerregister.org  

http://www.kankerregister.org/
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NELSON  

19/8/11: Lesion LLL 199mm³, new ! 



Role of Low Dose Chest CT scan (LDCT) 

 

- Chest X-Ray Screening RCT trials negative  

- Low Dose Multidetector Chest CT scan more performant  

  than Chest X-ray1 

- Data from different large Cohort Trials 

- Higher number of lung cancers detected2 

- Higher number of LC cases in early (‘resectable’) stages 

- High 5- and 10-YSR (I-ELCAP trial) for stage I LC cases3 

- Low radiation exposure4 

 

1McMahon PM et al  BMJ 2007 
2Henschke CI et al Lancet 1999 
3I-ELCAP International Investigators NEJM 2006 
4Mascalchi M et al Br J Radiol 2011 



Low dose spiral CT screening 

Lopes Pegna AL, Picozzi G Curr Opin Pul Med 2009 



I-ELCAP International Investigators NEJM 2006 



LDCT: need for RCTs 

 

       Biases? 

 

 

 

 

 

 

 

 

  LC Specific Mortality reduction? 

 
Patz EF Jr et al NEJM 2000 
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LDCT: National Lung Screening Trial (NLST) 

… first positive lung cancer RCT screening trial ever ! 

Aberle DR et al NEJM 2011 



LDCT: National Lung Screening Trial (NLST) 

Aberle DR et al NEJM 2011 



LDCT: National Lung Screening Trial (NLST) 

Aberle DR et al NEJM 2011 

 Positive pulmonary nodule: diameter of > 4mm 



LDCT: National Lung Screening Trial (NLST) 

 

 

 

 

 

 

 

 

 

 “… no specific evaluation approach (for screen-

 detected nodules) was mandated…” 

 

Aberle DR et al NEJM 2011 



LDCT: National Lung Screening Trial (NLST) 

 

 

 

 

 

 

 

 

 

- Prevalence (T0): 1,1% vs 0,7% (CT vs CXR) 

- Incidence (T1-T2): 0,7%-0,9% vs 0,5-0,55% (CT vs CXR) 

-   Adenoca; stage I 63% (CT arm); 92.5% surgically treated 

Aberle DR et al NEJM 2011 



LDCT: National Lung Screening Trial (NLST) 

Aberle DR et al NEJM 2011 

Total number of deaths due to lung cancer :  

247 vs 309 deaths/100.000 pers.yrs (CT vs RX group) 

 relative reduction in LC mortality of 20.0% (95%CI, 6.8 to 26.7; P=0.004) 

 

Number Needed to Screen with LDCT :  

320 (to prevent 1 death) 
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LDCT: European RCTs 

Adapted from: Vansteenkiste J et al  Ann Oncol 2012  



LDCT: European RCTs 

Adapted from: Vansteenkiste J et al  Ann Oncol 2012 

Horeweg N et al ERJ 2013;42:1659  

1.1 

 

0.8 

23.3        1.2        1.2        



Van Klaveren R et al NEJM 2009 

Horeweg N et al ERJ 2013;42:1659 



NELSON trial 

16-detector CT, 0.7 mm intervals 

Digital workstation Leonardo® 

Lung Care semi-automated   

   Volume measurement 

Xu DM et al  Lung Cancer 2006;54:177 



NELSON trial - nodule classification 

Xu DM et al  Lung Cancer 2006;54:177 



- 4e Round in 2011: 

19/8/11: Lesion LLL 199mm³, new ! 

Case 



- 4e Round in 2011: Repeat CT-scan 

07/10/11: Lesion LLL 22.1 mm³, NEG. ! 

Case 



Case 

Vansteenkiste J et al  Ann Oncol 2012  



Horeweg N et al ERJ 2013;42:1659 
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Horeweg N et al ERJ 2013;42:1659 



Horeweg N et al ERJ 2013;42:1659 



LDCT: European RCTs 

 

UKLS 

• N: 4000+28000 

• Start: 2012 

• 7 centres 

• LLP risk model: 

 5% on 5 yr 

• Single screen 

• 10 y FU 

• NELSON nodule 

 management plan 

 

Baldwin DR et al  Thorax 2011 



Raji OY et al Ann Int Med 2012 



Field JK, Raji OY  F1000 Med Reports 2010 



PRE-ASSESSED AND RANDOMIZED N=2811 

CLINICAL ASSESSMENT 

Enrolled in CTRL arm N=1196  

Baseline LDCT 

91 declined  

46 ineligible 

Enrolled in LDCT arm N=1276  

Chest radiograph and sputum cytology 

166 declined 

46 ineligible 

Chest radiograph and sputum cytology 

Spiral CT N=1403 Control N=1408 

4 X 

annual  LDCT  + Clinical Review  
4 X 

annual  Clinical Review  

March 2001 - February 2006 

M. Infante et al. WCLC 2013  O05.01. 



Patients characteristics 
and comparisons with other RCTs 

Mean Age Mean pack-yrs 

% over 60 LC detection rates 

Baseline and round 1 

M. Infante et al. WCLC 2013  O05.01. 



N° lung cancers diagnosed per year 

Patients 92 
Lung cancers 100 

Single Tumor 88 

Synchronous 4 

Metachronous 8 

Patients 60 
Lung cancers 61 

Single Tumor 59 

Synchronous 1 

Metachronous 1 

M. Infante et al. WCLC 2013  O05.01. 



LDCT: European RCTs 

 

 

Infante M et al Am J Respir Crit Care Med 2009 

Saghir Z et al Thorax 2012 

Bach PB et al JAMA 2012 
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Aberle et al J Clin Oncol 2013;31:1002-8 



LDCT: Implementation: benefits & harms? 

 

• ‘Target’ population (no mass screening) 

• Reduced lung cancer mortality 

• Cost-effectiveness (?) 

• Smoking cessation advice 
 

- QOL 

- Psychosocial consequences 

- False positives and false negatives (interval cancers) 

- Morbidity/Mortality risk 

- Radiation exposure risk 

 

 
NCCN Guideline  Lung Cancer Screening v1.2012 

Bach PB et al JAMA 2012 



www.uspreventiveservicestaskforce.org 

De Koning H et al  Ann Intern Med 2013 online 31-12-2013 

http://www.uspreventiveservicestaskforce.org/


www.uspreventiveservicestaskforce.org 



“…proposer un dépistage scannographique du cancer 

bronchopulmonaire en France” 

 

“…réaliser un dépistage individuel opportuniste…” 

Couraud S et al Rev Mal Resp 2013;30:15-17 



J Thorac Oncol 2014; 9: 141-3 

http://www.uspreventiveservicestaskforce.org/ 31-12-2013 

 

- Screening selection criteria 

- Fitness & (max) age of participants 

- Radiology protocol for nodules 

- Weighing ‘benefits’ vs ‘harms’ 

- Cost-effectivity analysis 

http://www.uspreventiveservicestaskforce.org/
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Field JK et al Lancet 2013; 382-732-41 



Thématiques de recherche 

• Définition de la population à haut risque 

 

– NLST: 

     Des personnes âgées de 50 à 75 ans, ayant fumé pendant au moins 30   

     paquêts-années, avec un tabagisme actif ou stoppé depuis moins de 10 ou  

     15 ans 

 

– Liverpool Lung Project (LLP) Risk Model 

– USPS Task Force: étude comparative: 

     une population âgée de 55-80 ans, ayant fumé au moins 30 pâquets-années,    

     fumeur actif ou stoppé depuis moins de 15 ans 
  

– Quoi donc avec les non-fumeurs? Non-fumeuses? 

– Rôle pour les biomarqueurs et les marqueurs génétiques?  

 

 

 

Raji OY et al Ann Intern Med 2012 

De Koning H et al  Ann Intern Med 2013 online 31-12-2013 



Hasan N et al Lung 2014 



Thématiques de recherche 

• Standardisation des modalités techniques (des scanners) 

– Scanner thoracique, multi-barrette, faible dose, épaisseur des coupes 

natives ≤ 1,25mm, controle d’exposition automatisée avec la technique de 

reconstruction itérative  

– Obtenir des images volumétriques des petits nodules 

– Risque d’irradiation minimale 

 

• Interprétation du scanner de dépistage 

– Evaluation des nodules détectés: 2D, 3D 

– Lecture des images: (non-) radiologue, CAD software 

– Algorithme pour les nodules détectés: positifs, négatifs, intermediaires 

 

 

 

 

Field JK et al Lancet Oncol 2013;14:e591 

Prokop M Semin Respir Crit Care Med 2014;35:91 

Kim MJ et al J Compt Assist Tomogr 2009;33:416  



NELSON trial - examination dose 

Average dose: < 1 mSv 

Potential cancers induced: < 1/50,000 scans 

Future: individual adaptive exposure control 

  

 Weight  kVp mGy mSv 

 < 50 kg 80-90 0.8 < 0.4 

 50-80 kg 120 1.6  < 0.8 

 > 80 kg 140 3.2  < 1.6 

Xu DM et al Lung Cancer 2006;54:177 



Thématiques de recherche 

• Prise en charge en cas de dépistage positif 

– Examens complémentaires 

– Scanner tomographique (avec contraste iv) 

– Diagnostique histologique 

– PET scan (pour le bilan d’extension) 

– Traitement chirurgical (résection limitée?) 

 

• Prise en charge en cas de dépistage négatif 

– Durée optimale du programme de dépistage (bi)annuel du cancer 

bronchique? 

– Cancers d’intervalle? 

 

 

 

 

XU DM et al Lung Cancer 2006;54:177 

Van’t Westeinde SC et al Chest 2012;2:377 

Van’t Westeinde SC et al JTO 2011;6:1704  

Field JK et al JTO 2013;9:141 



Thématiques de recherche 

• Prise en charge du sevrage tabagique 

 

• Risque induit par l’irradiation des scanners 

 

 

 

 



 

 

 

 

 

 

 

 

 

van der Aalst CM et al Thorax 2010 



Thorax online first 17 Jan 2014 



IASLC Strategic CT Screening Workshop 

WCLC, Sydney 2013  

Integration of Smoking Cessation into 

CT Screening Programs 
- Lung cancer screening presents a new opportunity to 

reinforce smoking cessation in a setting of current smokers 

where a screening subject will frequently be involved in 

ongoing annual visits. 

- With annual screening escalating approaches to tobacco 

cessation can be tested. 

 

Action points: 

- Stimulate further research in best practice for integration and 

personalization of cessation approach 
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• LDCT Lung Cancer Screening: to be implemented? 

• Recommendations from IASLC-SSAC awaited. 

• Results of European LDCT screening trials pending. 

 

 

 

 

 

• Ongoing Research:  

– Participant risk modeling 

– Radiological techniques, CAD, … 

– Smoking cessation 

– Cost-effectiveness of NLST, European trials (?).  


