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Screening 



Wie zou zich laten screenen? 



Hypothetical Simplified RCT  

CT screening versus no screening 

Equal number of cancers in both arms 

One round of screening 

Five years follow-up 

10 cancers/year are detectable 

All cancers fatal rapidly in the absence of 
treatment 

100% curable with early treatment 
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Mortality Reduction (5 years) 

40 deaths/5,000 person-years in LDCT 

50 deaths/5000 person-years in usual care 

 

Relative reduction in mortality = 20% 

 

 (50-40)/50 X 100% = 20% 

 



NLST 

Kan door screening met low 
dose CT mortaliteit van 
longkanker afnemen? 
2002-2004 54.454 mensen 
3x/jaar CT of X-thorax 
55-74jaar, 30PY of vroegere 
rokers < 15 jaar gestopt 
Veel fout-positieve uitslagen in 
beide groepen 
Relatieve reductie van 20% in 
mortaliteit door gebruik CT 





Lung cancer screening rates: Data from 
the lung cancer screening registry. 

In 2016, 1.9% of 7.6 million eligible smokers 
were screened. These rates varied by region 
from 1.0% in the West to 3.5% in the Northeast  
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Effects of volume CT lung cancer screening 
 

Mortality results of the NELSON randomised-
controlled population-based screening trial 
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• Background 

 

• The National Lung Screening Trial (NLST) demonstrated a 20% relative reduction in lung 
cancer mortality for annual screening over three years with low dose CT to chest 
radiography 

•   

• The trial recruited 53,454 persons at high risk (59% men) 
 

• In a post-hoc analysis, there was weak evidence of a differential benefit by gender:  
RR=0.92 for men, versus RR=0.73 for women (p=0.08), and a slightly smaller point estimate  

 

• Differential effect by gender was found consistent with the natural history of lung cancer by 
histology, with a potential greater advancement (lead time) by CT screening in women than 
in men   

 

• Except for the NLST, no other RCT has published mortality benefits  
 

 



 

men 

women 



NELSON - trial ISRCTN 63545820 

• Randomized Controlled Trial    

• Recruitment through population-based registries   

• CT screening vs. no screening    

• Different screening intervals       

• Volume & Volume Doubling Time of nodules 

• Central reading of CT images 

• Expert causes of death committee &   

• Follow up through national registries 

 

 

 Trial, initially powered (80%) for high risk males, to detect a lung cancer mortality reduction 

 of ≥ 25% at 10 years after randomization (individual FU) 

 

 And includes a small subgroup of women (16%) 

   

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

http://www.nelsonproject.nl/nelson/main.html


Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

Mailing 2
- general health questionnaire
- information brochure
- invitation to participate
- informed consent form

Mailing 1
- general health questionnaire

Recruitment step 1: 

Men and women aged 50-74 years 
derived from population registries

n=606,409

Returned questionnaires 
n=150,920

Completed questionnaires 
n=148,730

Inclusion Criteria
- aged 50-74 years
- smoking history
      >10 cig/day for >30 yrs
      >15 cig/day for >25yrs
- smoking cessation ≤10 years
Exclusion Criteria
- A moderate or poor self-reported health who were 
unable to climb two flights of stairs
- weight ≥140 kilogram
- lung cancer diagnosis 
    (<5 years ago or ≥5 years ago but still under treatment)
- current or past renal cancer, breast cancer or melanoma
- CT chest examination <1 year ago

Recruitment step 2:

Eligibles
n=30,959

Initial randomization
(1:1)

Eligibles who signed the 
informed consent

n=15,822

RANDOMISED
n=15,792

Deceased between signing informed 
consent and randomisation

(based on later linkages with national 
registries)

n=30

Control Arm
n=7,892

No screening

Screen Arm
n=7,900

CT screening in
 year 1,2,4 and 6.5

 
(2007) 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

                            Year 1                Year 2                      Year 4                   Year 6.5                 Year 10

Control arm
n=7,892

Screen arm
n=7,900

95.6% 92.3% 87.6% 66.8%

uptake uptake
uptake uptake

n=7,557 n=7,295 n=6,922 n=5,279

Usual care (no screening) 

MORTALITY 

ANALYSES

  CT screening          CT screening                    CT screening                                CT screening 

NATIONAL LINKAGES
- Statistics Netherlands/ Belgium
- Dutch/ Belgium Cancer Registry
- Centre for Genealogy

CAUSE OF DEATH REVIEW
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Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Van Klaveren R Oudkerk M al, NEJM 2009 



Mean axial diameter measurements of artificial nodules after rounding  

new nodules : volume vs diameter 

absolute volumes of 32, 41, 53 and 72 mm3 are rounded to whole number diameters according to Lung-RADS recommendation 



Lung cancer probability  
at baseline and incident screening rounds 



Message indeterminate screening test result 

‘‘We have observed a very small abnormality in your lung (5–10 mm long). Such a 

small abnormality is often detected in many persons and it usually represents a 

small scar or a minor inflammation. Therefore, at this moment there is no need 

for any further investigations. However, in order to see whether there has been 

any change in this abnormality, a new CT scan of the lungs will be made after 3 to 

4 months.’’ 

Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Summary 
 

• EU strategy based on nodule volume and VDT 
management results in considerably lower 
number of false-positive screens 

• After a negative baseline test, the risk of lung 
cancer at 3 months,   1 year and 2 year follow-up 
is 1 in 1000 and 3 in 1000 respectively 

• Radiation burden with advanced ultra low dose 
CT screening is comparable with chest x-ray 

• New nodules at incident screening needs sharper 
criteria and lower volume cutoff values  

• Protocol optimization required for baseline and 
incident screening rounds to further reduce false-
positive and negative results 
 

 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

Yousaf-Khan et al., in preparation  



Harry J. de Koning, Erasmus MC, Public Health Rotterdam 

Control arm:  
214 lung cancer 
deaths 



Lung cancer 
mortality  
rate ratio  
(95% CI) 

 

 
 

Year 8 

 
 

Year 9 

 
 

Year 10 

MALES 
0.75 

 
P=0.015 

(0.59-0.95) 

0.76 
 

P=0.012 
(0.60-0.95) 

 

0.74 
 

P=0.003 
(0.60-0.91) 

 

FEMALES 
0.39 

 
P=0.0037 

(0.18-0.78) 

0.47 
 

P=0.0069 
(0.25-0.84) 

 

0.61 
 

P=0.0543 
(0.35-1.04) 

 

Rand: 23-12-2003 – 06-07-2006 
 
FU: 23-12-2003 – 31-12-2015 
 
FU 94% complete 
year 10 

 
 



 

NELSON Volume CT screening 
 

 

• MALES at high risk for lung cancer have a 

reduced risk of dying from lung cancer of 26% 

in the screen arm compared to the male control 

arm (95% CI 9-40%) 

 

• In WOMEN, reductions are consistently more 

favourable: 39-61%  
 

 

 

• These results are more favourable than the 

NLST-results & suggest gender differences 

 
 

• Volume CT lung cancer screening of high risk 

former and current smokers results in low 

referral rates (2.3%), and a very substantial 

reduction in lung cancer mortality (in both 

genders)    



Commentaar en berichtgeving 
over NELSON-trial 



Machiavelli in de wetenschap 
Waarom de Nederlands-Leuvense longkankerscreeningstrial 

geen antwoorden gaat geven 
Zaat. Ned Tijdschr Geneeskund. 2018;162:C4054 

35 



36 



• De oorspronkelijke inclusiecriteria van NELSON in 2003 luidden als volgt: 
– Rokers en ex-rokers die gemiddeld ≥ 20 sigaretten per dag rookten gedurende ≥ 20 jaar. 

– Ex-rokers moeten korter dan 5 jaar geleden zijn gestopt. 

– Leeftijd ≥ 50 jaar, < 75 jaar (voor zowel mannen als vrouwen). 

– Plus: 2 trappen kunnen lopen; lichaamsgewicht < 140 kg; geen pneumectomie en geen 
borstkanker, melanoom of nierkanker in de 

– voorgeschiedenis; eerdere kanker mag, mits curatief behandeld, langer dan 5 jaar 
geleden en zonder recidief; plat kunnen liggen; 20 

– seconden adem in kunnen houden; geen CT-thorax korter dan 1 jaar geleden; informed 
consent gegeven; bereidheid tot langdurige 

– follow-up en bereidheid tot behandeling van longkanker als die gevonden zou worden. 

• In 2006 werden de inclusiecriteria als volgt aangepast: 
– Rokers die gedurende 25 jaar > 15 sigaretten per dag gerookt hebben of ex-rokers die dit 

tot ≤ 10 jaar geleden gedaan hebben. 

– Rokers die gedurende 30 jaar > 10 sigaretten per dag gerookt hebben of ex-rokers die dit 
tot ≤ 10 jaar geleden gedaan hebben. 

– De overige criteria waren gelijk aan de oorspronkelijke inclusiecriteria. 



Laatste dia 

• En nu? 

• Nog steeds wachten op de definitieve 
resultaten 


