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Points to Consider 
1. The benefit from Screening is proven

2. Screening reduces LC related mortality by 26% 
(26% males; 40% females, NELSON Study 2018)

3. Next task: IMPLEMENTATION

4. Challenges:

1. Better cost-benefit

2. SPN investigation

3. Biomarkers (Protein, DNA, miRNAs, Auto Abs, VOCs, 
EBC, others..)



LDCT – Randomized Trials

NELSON *
15,822

NLST
53,454

DLCT

Depiscan

LSS

Garg

ITALUNG

DANTE

* Ongoing, 
99% complete



Screening for lung cancer: time for large-scale screening by chest computed 
tomography.   Shlomi D, Ben-Avi R, Balmor GR, Onn A, Peled N.
Eur Respir J. 2014 Feb 13.
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Effects of volume CT lung cancer screening

Mortality results of the NELSON randomised-

controlled population-based screening trial

H.J. de Koning, C.M. van der Aalst, K. ten Haaf, M. Oudkerk

on behalf of NELSON-investigators



Design NELSON trial

▪ 4 rounds of low-dose multi-slice computer tomography scanning

▪ Only trial with increasing length of the screening interval: 

1 yr, 2 yr and 2.5 yr

R.J. van Klaveren, et al.,  NEJM 2009

Round 1

Scan
N = 7557

Round 2

Scan
N = 7294

Round 3

Scan
N = 6921

Round 4

Scan
N = 5279

Baseline 5,5 years3 years1 year

Interval

1 year

Interval

2 years
Interval

2.5 years

Randomisation

Screen-arm
N = 7915

10 years

Control-arm
N = 7907

LC mortality

LC mortality

Eligible 

participants
N = 15822

a b c



volume

< 50mm³

volume

>500mm³

volume

50-500mm³

New nodule

negative

positive

indeterminate

pulmonologist

FU-scan

next round

VDT

>600dys

VDT

<400dys

VDT

400-600dys

Previously existing nodule

negative

positive

indeterminate

pulmonologist

FU-scan

next round

Xu et al., Lung Cancer 2006



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



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)

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

10-year follow-up

December 31th 2015



High Risk for 
Lung Cancer

SPN on LDCT

Tissue Diagnoses

Non Invasive 
Approach

Low Probability for Ca.

Non-Invasive 
Follow-up

High Probability for Ca.

Tissue Diagnoses

Normal LDCT

Annual Follow-
Up

SO, WHAT NEXT ?







Lung cancer patients serum 

markers

ADK- Adenocarcinoma; LCLC: Large cell lung cancer





Detection of positive 
and negative 
biomarkers as 

circulating tumor cells 
(CTC) and cell-free 

circulating tumor DNA 
(ctDNA) from 

peripheral blood 
samples

Liquid Biopsy Definition

Schwarzenbach et al. Nat Rev Cancer. 2011;11(6):426–437; Crowley et al Nat Rev Clin Oncol. 2013;10(8):472-484



Technique sensitivity

Diaz et al. Clin Oncol. 2014;32(6):579–586

Circulating tumor DNA



Bettegowda et al., Sci Transl Med. 2014;6(224):224ra24

ctDNA: Distribution in different tumors

Liquid biopsy



CancerSEEK performance for early detection

J D Cohen; Science 2018

ctDNA mutation

&

CA-125
CEA
CA19-9
PRL
HGF
OPN
MPO
TIMP1



Seijo L, Peled N et al, J Thoracic Oncology 2018;  In Press



Take Home Message 

• Screening for Lung Cancer is here to stay.

• Implementation is the current goal.

• Non-Invasive biomarkers are needed

THANK YOU


