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Evidens

• 11 RCT studier

• 94445 deltagere

• ≥ 40 år, ≥ 20 pk. år

• Begge køn

• Follow-up: ≥ 5 – 12 år

Reduktion i dødelighed

Lungekræft-relateret: 21%

Samlet (all cause): 5%



Dansk Lung Cancer Gruppe
(screeningsgruppe)



SST tilskudsopslag 

• Pilotstudie

• Screening af 1000 personer 

• 25 mio kr. over 3 år

• Ansøgning på Regionsniveau



Studie design

Pilot: Feasibility – National implementering

Periode: 2024-2026

Deltagere: 1000 

Screening: Årlig lav-dosis CT-skanning i 3 år

Lungefunktionstest: Ved første fremmøde

Rygestopstilbud:  Alle aktive rygere 



Kriterier for deltagelse

Alder: 60- 74 år

Geografi: Fyn og øerne

Tobak: Aktiv eller tidligere ryger (rygestop ≤10 år)

1) ≥30 pakkeår

og/eller 

2) 6-års risiko for lungekræft på > 2% (PLCOm2012)



Formål

1. Identifikation, udvælgelse og deltagelse 

2. Påvirkning af sundhedsvæsenet

a) Organisation

b) Ressourcer

3. Teknologiske muligheder / støtte fra 

kunstig intelligens (AI)



Identification - Cohort
Residents aged 60-74 on Funen 
(n=90.926)

Data Unit, Odense University Hospital 
(n=76.206)

• Dataset on missing residents requested for attrition
analysis (n=14.720) 

Exclusion (n= 19.097): 

- Cancer diagnosis/follow-up past 12 months

- CT-scan (thorax) past 12 months

TOTAL COHORT n=57.109
Stratified randomisation: 

residence, age group and sex 



Identifikation af høj-risiko personer

Spørgeskema – 12 spørgsmål
• Kontrol for eksklusionskriterier 

• Tidligere kræftsygdom og tobaksforbrug (jf. 
PLCOm2012)

• Interesse tilkendegivelse

Blokke of 1000 borgere → >1000 deltagere

94% 6%



Workflow

Total telephone calls: 76
Responders: 25 (33%)
Responders included: 4 (5%)



4 placeringer på Fyn:

• 2 stationære (OUH + Svendborg)

• 1 mobil  – 2 placeringer (Rudkøbing og Bogense)

• Lungefunktionstest

> 825 CT-skanninger gennemført

CT-scanning
14. September –
Første screeningsdag! 

OUH Svendborg Rudkøbing Bogense

Bookinger 575 (57%) 257 (26%) 74 (7%) 100 (10%)



CT-scanning

Vurdering af

Radiolog 1 + 2

Mistanke til 
lungekræft

Pakkeforløb

Andre ikke 
lungekræft-
relaterede fund

Henvisning til 
relevant speciale 
eller praktiserende 
læge

Normal

CT-scanning



Responders
Not included

Responders
Included

Responders
Consent No

Total N 5032 1006 84

Age (years) 66 66 67

Female N (%) 3139 (62%) 466 (46%) 53 (63%)

Previous Cancer N (%) 467 (9%) 82 (8.1%) 7 (9.1%)

Family Lung Cancer N 
(%)

1061 (21%) 305 (30.3%) 22 (26.2%)

Smoking Status
(current/former/never)

342/2124/2563 397/609/0 37/47/0

Pack Years (years) 15 43 41

PLCOm2012 (%) 0.90 4.00 4.52

Selection and inclusion



Uddannelsesniveau

All Responders Eligible Responders

Female (%) 59% 47%

Educational level

Less than high school graduate (%) 17% 25% 

High school graduate (%) 4% 5%

Some training after high school (%) 39% 41%

Some college (%) 31% 24%

College graduate (%) 8% 4.5%

Postgraduate or professional degree (%) 1% 0.5%



Total N 915

Female N(%) 602(65.8)

5-year age categories N(%)

60-64 N(%) 270(29.5)

65-65 N(%) 242(26.4)

70-74 N(%) 403(44.0)

Reason for not participating N(%)

Not relevant to me N(%) 359(43.1)

Due to busyness N(%) 82(9.8)

Receiving many questionnaires N(%) 104(12.5)

Other reason N(%) 0(0.0)

Not interested!



CT-scanning – præliminære tal*
Dobbelt-gransket CT-scanninger (n): 776

• Normal: ~ 40%

• Mistanke til lungekræft: ~ 3-4%

• Forandringer til kontrol forløb: ~ 4-5%

• ILA mistanke ~ 4%

• Emfysem ~ 43%

• Mild: ~ 50%

• Moderat: ~ 27%

• Svær: ~ 22%

• Forandringer udenfor lungerne ~ 15%

• Forandringer udenfor thorax ~ 8%

*Per 20. november 2024



Henvisninger til pakkeforløb

5 (17%)

2 (7%)

18 (62%)

4 (14%)

Malignitetssuspekte fund (n=29)

Lungekræft

Udredning

Kontrol CT

Afsluttet

pTNM / Stadium:

• T2aN0M0 / IA (80%)

• T2bN2M0 / IIIA (20%)



Lungefunktionstest 
– præliminære tal*

21%
18% 18%
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National Lung Cancer screening program

Key points:

• Validated and individualized risk models

• Cost-effectiveness

• Implementation and support by AI

• Engage radiologists



Two strongest predictors of lung cancer

Age Smoking history

DOI:10.12816/0003255DOI: 10.1038/bjc.2011.475

https://doi.org/10.12816/0003255


Selection in lung cancer screening

1. Identifying High-Risk Individuals

2. Age and Smoking History Limitations

3. Balancing Benefits Against Radiation Exposure

4. Managing Psychological Impacts

5. Ensuring Access and Equity in High-Risk Populations

6. Minimizing Over-Diagnosis 

7. Optimizing cost-effectiveness

Solution
Use validated and individualized risk models



Study Recruitment Period Age Criteria Smoking Criteria Risk Models

National Lung Screening Trial 
(NLST)

2002-2004 55-74
≥30 pack-years; current or former smokers (quit ≤15 
years)

None

NELSON Trial (Netherlands 
and Belgium)

2004-2006 50-74
15+ cigarettes/day for 25+ years or 10+ cigarettes/day for 
30+ years; current or former smokers

None

UK Lung Cancer Screening 
Trial (UKLS)

2011-2013 50-75 Based on smoking history and other factors
Liverpool Lung Project 

(LLP) Risk Model

Danish Lung Cancer Screening 
Trial (DLCST)

2004-2006 50-70
≥20 pack-years; current or former smokers who quit 
within the last 10 years

None

German Lung Cancer 
Screening Intervention Trial 
(LUSI)

2007-2011 50-69
≥25 pack-years; current or former smokers who quit 
within the last 10 years

None

Italian Lung Cancer Screening 
Trial (ITALUNG)

2004-2006 55-69
≥20 pack-years; current or former smokers who quit 
within the last 10 years

None

DANTE Trial (Italy, Milan) 2001-2006 60-75
≥20 pack-years; current or former smokers who quit 
within the last 10 years

PLCOm2012 Model

MILD Trial (Italy) 2005-2012 49-75
≥20 pack-years; current or former smokers who quit 
within the last 10 years

None

Selection criteria – previous studies



Selected risk models

1. PLCOm2012 Model

2. Liverpool Lung Project (LLPv2+v3) Risk Model

3. Bach Model

4. Hoggart Model

5. HUNT Lung Cancer Risk Model

6. LCRAT (Lung Cancer Risk Assessment Tool)

7. LCDRAT (Lung Cancer Death Risk Assessment Tool)

8. PanCan Model (Tammemägi Model)

9. NLST Risk Model

10.Korean Lung Cancer Risk Score (KLCRS) 



PLCOm2012 and LLPv2+v3

PLCOm2012 – 11 variables LLPv2+v3 – 6 variables

Good discrimination of lung cancer cases in 5 and 6 years, respectively

Discovery and Validation AUC 0.78-0,81*

Validated in several populations - used in the UK (the TLHC programme)

*https://doi.org/10.1371/journal.pmed.1002277; 10.1002/ijc.30673; https://doi.org/10.1136/thoraxjnl-2020-215158

https://doi.org/10.1371/journal.pmed.1002277
https://doi.org/10.1002/ijc.30673
https://doi.org/10.1136/thoraxjnl-2020-215158




The HUNT Lung Cancer Risk Model, Norway (2018)

• Older risk models (e.g. PLCOm2012 and LLPv2+v3)  → Standard logistic regression

• HUNT Model  →Machine learning (AI) on 36 candidate risk predictors

• Validated in the CONOR population (>44 000 eversmokers, Follow-up >10 years) - AUC 0.87



Comparison of:
• 10 lung cancer risk models
in
• 4 prospective cohorts
from
• 9 European countries



Most models showed good calibration

and performance in European countries

The HUNT and OWL model slightly

outperformed the other models

The LLPv2 + v3 model overpredicted

the risk in 8/9 countries and perfomed

consistently worst



Conclusion: 

“Risk model–based screening is more cost-effective than the 

USPSTF recommendation, thus warranting further consideration”



Criteria Match N (%) Female N (%) Age (SD) Pack Years (SD) PLCOm2012 (SD)

Pack years >= 30 251 (25%) 105 (41.50%) 64 (3.68) 38.16 (10.45) 1.39 (0.39)

PLCOm2012 > 2% 124 (12%) 86 (69.35%) 68 (3.47) 23.98 (3.51) 3.42 (1.68)

Both 631 (63%) 276 (43.74%) 66.83 (4.19) 49.50 (21.30) 5.17 (3.32)

Inclusion by PLUS criteria



Inclusion criteria >= 30 pack years >2% PLCOm2012 Both 

Total N 251 124 631

CT scans performed N(%) 195 (77.7) 89 (71.8) 492 (78.0)

CT scans evaluated N(%) 195 (77.7) 89 (71.8) 492 (78.0)

Normal N(%) 110 (56.4) 35 (39.3) 159 (32.3)

Potential malignancy N(%) 5 (2.5) 4 (4.5) 18 (3.7)

Nodule for follow-up N(%) 5 (2.5) 4 (4.5) 24 (4.9)

Emphysema N(%) 47 (24.1) 40 (44.9) 245 (49.8)

Mild N(%) 25 (53.2) 19 (47.5) 123 (50.2)

Moderat N(%) 16 (34.0) 11 (27.5) 63 (25.7)

Severe N(%) 6 (12.7) 10 (25.5) 58 (23.7)

ILA N(%) 5 (2.5) 4 (4.5) 23 (4.7)

Non-pulmonary N(%) 26 (13.3) 15 (16.9) 76 (15.4)

Extrathoracic N(%) 11 (5.6) 8 (8.9) 42 (8.5)



Different scenarios

Potentially includable Age Female (%)

PLUS Criteria 1191 67 48

Pack Years >= 30 & 
PLCOm2012 >= 1.51%

1421 66 49

Pack Years >= 20 & 
PLCOm2012 > 2%

1760 68 55

Pack Years >= 20 & 
PLCOm2012 >= 1.51%

1781 67 50

Based on 6130 responders from the PLUS cohort



Can AI help in 
Lung Cancer 
Screening



Udfordringer ved lungekræftscreening
Kriterier fra NELSON studiet anvendt i DK

• Ca. 300.000 potentielle kandidater

• Ca. 50% deltagelse

• 10-14% stigende i antal af CT-scanninger årligt

• Behov for 4-5x øgning i antal thorax-radiologer

Løsning Kunstig intelligens (AI)



DOI:https://doi.org/10.1016/S1470-2045(23)00298-X

Swedish RCT, 80033 women

AI-supported screening or double reading without AI 

• Similar cancer detection rate 

• Screen-reading workload was reduced by 44,3% using AI

https://doi.org/10.1016/S1470-2045(23)00298-X


DOI: 10.3386/w31422

“Results show that providing (i) AI predictions does not always 

improve performance, whereas (ii) contextual information does.”



Engaging radiologists



Teknologisk muligheder (AI)

• AI-RAPTOR

• Data: > 20.000 CT-scanninger

 DLCR (~ 60%)

 Godartede knuder (~ 35%)

 Open Source (~ 5%)

• Annotering (20 stud. medarbejdere)

• Multi-disciplinært team 

http://drive.google.com/file/d/1Hybf9dwuukr_9-eS2KzdjBO7dS5ep-Ye/view




Andre forskningsprojekter

Livskvalitet / Deltager og familieperspektiv PLUS:Hjerte – forkalkninger i kranspulsårene

Sundhedsøkonomiske analyser og kosteffektivitet Interstitiel lungesygdom i screeningskontekst 

Biobank



Drømmen lever….



Tak for opmærksomheden


