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Test characteristics low-dose CT (AHRQ 2020)

Trial Sensitivity Specificity PPV
DANTE 79.5 75.5 19
ITALUNG 95 26.4 4
LUSI 93.5 62.0 7
MILD 71 99.2 41

NELSON 59 95.8 44
NLST 93 76.5 3
median 80 76.4 21
range (59-95) (26.4-99.2) (3-44)
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Both (!) RCT’s have confirmed substantial reductions in lung cancer mortality 
with low-dose computed tomography (LDCT) screening in high-risk populations

The National Lung Screening Trial (NLST; n=53,454) and Dutch-Belgian Lung Cancer 
Screening trial (NELSON; n=15,792): 8-24% (men) and 26-61% (women)

NELSON

De Koning et al. NEJM. 2020NLST team. NEJM. 2011
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NELSON males (AHRQ report 2020)

Lung cancer
in FU

No lung
cancer in FU

Total PV (%)

Test positive 203 264 467 44

Test negative 141 5,975 6,116 98

Total 344 6,239 6,583

sensitivity 59%

specificity 95.8%



NELSON trial

De Koning et al., NEJM 2020



Stage Shift NELSON males

De Koning et al. NEJM. 2020



“Programme sensitivity”

 NELSON: 59% (203/ 203+44+97); 10-year FU

 NLST: 61% (649/ 649+44+367); 7-year FU



Test sensitivity
(Screen-detected versus interval cancers)
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Horeweg et al., Blue Journal 2013, Horeweg et al.,  Lancet Oncol 2014, Yousaf-Khan et al, Thorax 2015  



Sensitivity of CT-LC Screening by histology 
and stage NLST

CXR sensitivity: 
2.51% - 97.31%

CT sensitivity: 
8.83% - 99.35%

CT: > 3-fold higher sensitivity for detecting lung cancer stage I 

ten Haaf et al., CEBP 2015
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In: European Guide on Quality Improvement in Comprehensive Cancer 
Control (2017) by Tit Albreht, R. Kiasuwa & M. van den Bulcke

 At present, the high referral rates seen in the US do not
seem feasible in Europe, and mortality results are 
therefore needed from the European trials with lower
referral rates



Screening Test Results in Male Participants

De Koning et al. NEJM. 2020



NELSON Nodule Management Protocol
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NELSON trial (males)

De Koning et al. NEJM. 2020



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



Van ‘t Westeinde SC, et al. European Journal of 
Cardio-Thoracic Surgery 42 (2012) 420–429

April 2004 – December 2008Complications after lung surgery



NLST Results

Pinsky et al. Ann Intern Med. 2014;161:627-633.



NELSON vs non-screening series

Complication and mortality rates after thoracotomy in the NELSON lung cancer 
screening trial in comparison with non-screening series from the literature.

Van ‘t Westeinde SC, et al. European Journal of Cardio-
Thoracic Surgery 42 (2012) 420–429



Long-term effects CT lung cancer screening on 
HRQoL

Van den Bergh K et al. Eur Respir J. 2011 Jul;38(1):154-61



Short-term effects CT lung cancer screening on 
HRQoL

 This longitudinal study among participants of the NELSON lung 
cancer-screening program showed that in the short-term recipients of 
an indeterminate result experienced increased lung cancer-specific 
distress, whereas the HRQoL changes after a negative baseline 
screening result may be interpreted as a relief.
 T0 = 1 day prior screening, T1= 1 day post-screening, T2= 6 months 

post-screening 
 SF-12, EQ-5D, STAI-6 (anxiety), IES (Lung cancer distress)

 Results
 87-99% experienced no discomfort related to the CT scan
 46-51% experienced discomfort related to waiting for the results

Van den Bergh K. et al. Br J Cancer 2010;102(1):27-34



Long-term effects CT lung cancer screening on 
HRQoL

Van den Bergh K et al. Eur Respir J. 2011 Jul;38(1):154-61

Lung cancer CT screening had no negative effects on HRQoL. 

At 2-years follow-up the HRQoL of screened subjects was similar to that 
of control subjects, the unfavorable short-term effects of an 
indeterminate baseline screening result had resolved, and an 
indeterminate result at the second screening round requiring a one-year 
follow-up CT had no impact on HRQoL 6 months later.



Interrelationship with sojourn times



Lung cancer
mortality
rate ratio 
(95% CI)

Year 7 Year 8 Year 9 Year 10

MALES
0.76

(0.60-0.97)

0.76
(0.61-0.96)

0.76
(0.61-0.94)

FEMALES
0.46

(0.21-0.96)

0.41
(0.19-0.84)

0.52
(0.28-0.94)

0.67
(0.38-1.14)

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

Rand: 23-12-2003 – 06-07-2006

FU: 23-12-2003 – 31-12-2015

De Koning et al. NEJM. 2020



Lung cancer
mortality
rate ratio 
(95% CI)

Year 8

NELSON

Year 8

NLST

Year 8

NLST-eligible
in NELSON

MALES 0.76 0.92 0.78
(0.59-1.04)

FEMALES 0.41 0.73 0.37
(0.14-0.87)

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

Rand: 23-12-2003 – 06-07-2006

FU: 23-12-2003 – 31-12-2015

De Koning et al. NEJM. 2020
Pinsky et al. Cancer 2013



Discussion & conclusion CT lung scanning

 We did not discuss possible systematic false-positives / false-
negatives at consecutive screens (eg in CRC FIT)

 We did not discuss ways to improve performance (eg double read, AI)
 We did not discuss additional findings on CT scan (CAC, COPD)

 CT test sensitivity can be around 90%, and has resulted in substantial
clinical utility (difficult task for a biomarker)

 CT specificity can and should be improved (safely) substantially, by
volume CT scanning, using indeterminate test results, and/or 
increasing cut-off for referral


