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The new criteria for implementation of screening

Substantial positive health outcomes

- life-years gained

- improvements to cognitive, motor and/or sociol-emotional development

- significant increase in management or treatment options

Effects established with certainty, preferably in RCTs

Limited adverse side-effects

- extent of early detection, overdiagnosis and side-effects estimated

- quality-adjusted life-years gained

Anticipated balance clarified prior to participation

Reasonable ratio between costs and benefits

Implementation will not lead to substantial unintended effects

Other developments do not change this ratio in the short run 



Side-effects
• False positives

• Earlier (knowledge of) diagnosis 

• Earlier (and during a longer time frame) side-effects of treatment

• Early detection, but no benefit

• Extra detection (overdiagnosis), and overtreatment

• Risks of screening and assessment, and unintended detection of other diseases

• Possible false-reassurance

• Possible licence to continue or take up bad habits 
(e.g., smoke, physical exercise, alcohol and drug intake)



What is the evidence of benefit 
from established (BC, CRC, CC) 
cancer screening programmes? 



Age range

(years)

Reduction in breast cancer mortality

Efficacy Effectiveness 

40–44 
Inadequate

Limited

45–49 Limited

50–69 Sufficient Sufficient

70–74 Inadequate Sufficient

Optimal Screening Interval Inadequate No data

Evaluation of breast cancer screening with 

mammography

Lauby-Secretan et al. & Handbook Working Group. International Agency for 

Research on Cancer. Breast-cancer screening--viewpoint of the IARC 

Working Group. N Engl J Med 2015;372:2353-8



Women 50 to 69 years of age who were invited 

to attend mammographic screening had, on 

average, a 23% reduction in the risk of death 

from breast cancer; 

Women who attended mammographic 

screening had a higher reduction in risk, 

estimated at about 40%.



Breast cancer screening

Nadine Zielonke et al., European 

Journal of Cancer

Volume 127 Pages 191-206 

(March 2020) 

DOI: 10.1016/j.ejca.2019.12.010



Mammography screening in the Netherlands



In the Netherlands, in every 3 
breast cancer deaths 

prevented, 

1 woman is over-diagnosed



Without over-detection, 

there is no benefit



• These analyses illustrate that breast cancer 
screening in Europe already has a substantial 
impact by preventing nearly 21,700 breast cancer 
deaths per year. 

• Through introducing a hypothetical 100% 
coverage of screening in the advised target age 
groups, the number of breast cancer deaths of 
European women could be further reduced by 
almost 12,500 per year.
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JNCI 2014



Health Council of the Netherlands 2014 

The benefits of two-yearly mammography screening 

between the ages 50-74 outweigh the harms

40% less mastectomies due to screening

30% less adjuvant systemic treatments due to

screening



Tests Used for CRC 
Screening In the EU 
Member States



Intermediate outcome measures

▪ ↓ CRC incidence  

▪ ↓ incidence advanced-stage CRC

▪ Improved treatment options

Early indicators of 

decreased morbidity and 

mortality in the long-term, 

as a result of the 

introduction of the 

programme



3x invited for screening

2x invited for screening

1x invited for screening

Lancet Gastroenterology & Hepatology, nov 2021

E. C. H. Breekveldt, I. Lansdorp-Vogelaar, E. Toes-Zoutendijk, M. C. W. 
Spaander, A. J. van Vuuren, F. J. van Kemenade, C. R. B. Ramakers, E. 
Dekker, I. D. Nagtegaal, M. F. Krul, N. F. M. Kok, K. F. D. Kuhlmann, 
G. R. Vink, M. E. van Leerdam, M. A. G. Elferink 

on behalf of the Dutch National Colorectal Cancer Screening Working Group



Effectiveness colorectal cancer screening

Andrea Gini et al., European Journal of Cancer

Volume 127 Pages 224-235 (March 2020) 

DOI: 10.1016/j.ejca.2019.12.014



FIT screening in the Netherlands



Systematic review: Cervical cancer mortality reduction 

NOS = Newcastle Ottawa scale (i.e. a higher 

score is a lower risk of bias); Confidence intervals 

are shown as error bars if they were reported in 

the corresponding study. 

Source: Jansen et al. EJC 2020.



Screening effectiveness evidence by European region. Cervical cancer 
mortality reduction

Data source: Jansen et al. EJC 2020



Cervical cancer screening in the Netherlands





Prostate cancer
• Prostate cancer is the most commonly diagnosed cancer and the leading cause of 

cancer death in non-smoking European men

• Large European powered RCT and meta-analysis shows screening via low threshold 
prostate specific antigen (PSA) reduces prostate cancer mortality in men aged 55-69

• Burden and possible harms of testing for individuals can be substantial, but 
additional tests such as MRI (reflex testing) are likely to reduce harms or 
overdiagnosis 

• Securing enough MRI scanning resource and quality may be challenging in some 
EU member states. Bi-parametric MRI maybe more feasible and cost-effective

• Opportunistic PSA testing outside of organized screening can lead to harms

Should we extend screening programmes?

The experts find the scientific basis for organised prostate cancer screening quite 
strong provided that the age criteria are appropriate. The high levels of opportunistic 
PSA testing at older ages can lead to overdiagnosis and harm. Likely that MRI (and 
active surveillance) will become part of prostate screening protocols to further 
improve net-benefit for individuals. 
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Lung cancer
• High disease burden accounting for 20% cancer deaths in EU

• Two large-scale RCTs show low dose CT scanning (LDCT) reduce cancer 
mortality for smokers and ex-smokers aged 50 to 80 years

• Burden and possible harms of low dose scanning are limited

• Two systematic reviews (12 studies) suggest cost-effective strategies

• US Preventative Service Task Force are recommending LDCT for >50 years at 
least 20 pack-years and ex-smokers <15 years

• Pilots in UK and some EU countries suggest broad acceptance and provide 
an opportunity for effective smoking cessation advice

Should we extend screening programmes?

The experts therefore find a strong scientific basis for extending cancer screening 
programmes in EU to lung cancer screening based on effectiveness and burden
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Lung cancer

• High disease burden accounting for 20% cancer deaths in EU

• Two large-scale RCTs show low dose CT scanning (LDCT) reduce cancer 
mortality for smokers and ex-smokers aged 50 to 80 years

• Burden and possible harms of low dose scanning are limited

• Two systematic reviews (12 studies) suggest cost-effective strategies

• US Preventative Service Task Force are recommending LDCT for >50 years at 
least 20 pack-years and ex-smokers <15 years

• Pilots in UK and some EU countries suggest broad acceptance and provide 
an opportunity for effective smoking cessation advice

Should we extend screening programmes?



Progress EU
• Croatia 25,000

• Poland 20,000

• The Netherlands 13,000

• RISP Italy 10,000

• Czech 5,000

• Hungary 5,000

• Estonia 4,000

• Norway, Finland, Denmark, Belgium (Flanders), France, Germany, Latvia, Lithuania, Romania, Slovakia, Bulgaria, Montenegro, Slovenia.
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Screening - Current
Smoker Eligible

Screening - Former
Smoker Eligible

No Screening -
Current Smoker
Eligible

No Screening -
Former Smoker
Eligible

2022

(Y0)

2030

(Y8)

2035

(Y13)

2040

(Y18)
Ever-Eligible

Population
826,365

Cumulative 

screens and 

health 

outcomes from 

2022 onwards

Screens 2.28m 3.24m 3.60m
Late-Stage LC

(III-IV) Reduction
7,888

(17.0%)

14,018

(19.7%)

19,473

(20.8%)

LC Mortality 

Reduction
8,330

(15.1%)

15,304

(17.6%)

20,919

(18.2%)

Predicted LC Outcomes over time

De Nijs et al., 

eclinmed 2024

(NL 18 million)



• The first large-scale multi-centered implementation trial on Volume 
CT lung cancer screening across 6 European countries 

• To assess the relative safety* of a personalized risk-based (often) 
less intensive screening regimen amongst high risk individuals#

•  

•  * i.e., comparable detection of favourable lung cancer stages I-II 
•  # individuals aged 60-79 years, with a PLCOm2012 6-jaars LC risk ≥2.6% or a smoking history of 
•     ≥35 PY, being a current smoker or former smoker who quit smoking ≤10 years ago

4-IN-THE-LUNG-RUN

HJ de Koning | Optimal screening strategies
28
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Triage at Baseline LDCT

30

Category
Participants Action

PanCan LungRADS 4-ITLR

Very low 

risk
75% - 77%** 12-24 months 

Low risk 14% 83% - 12 months

Moderate 

risk
8.2% 9.8% 20% 3 or 6 months

High risk 2.8% 7.4% 2.7% Refer



• Following the positive results of the Dutch-Belgian Lung Cancer Screening 
(NELSON) trial, 4-IN-THE-LUNG-RUN aims to provide significant evidence 
and cost savings for both citizens as well as health care systems in Europe 
for the implementation of personalised lung cancer screening, possibly the 
first large-scale risk-based cancer screening programme in Europe. 

• The goal is to improve health by controlling current and future risks by 
moving away from a "one-size-fits-all" approach. 



The SOLACE aim is to ensure 
implementation and optimisation 
of effective, advanced state-of-
the-art lung cancer screening 

programmes in Europe.

This project is co-funded under the EU4Health Programme 2021–2027 under grant 

agreement no. 101101187



Impact of TLHC on early stage by deprivation – 
narrowing the gap

Approximate coverage of eligible population:

Invited total of ever smokers 10%

Scanned eligible 7%



Screen,

But not too much



Screening is likely to reduce socio-economic 

health disparities !
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