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rationale & evidence-basis

low-dose CT lung cancer screening



the aim of LDCT screening for lung cancer ...

5-Year Overall Survival Rates
according to Clinical Stage (IASLC, 9™ Edition)
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the evidence-basis of LDCT screening for lung cancer ...

National Lung Screening Trial (USA)

10 RCTS B Death from Lung Cancer (521344 partICIpantS)
LDCT vs. 500+

Chest radiography
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real-world data of LDCT screening for lung cancer ...

Lung Cancer (Germany)

majority of patients diagnosed
with stage IV disease at time of diagnosis
(no LDCT LCS programme in Germany)
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All (n = 263,589)

Stage distribution (all, males and females)

(N =263,589 - 2000-2022)

Blum T et al. 2024

Lung Cancer (Taiwan)
Stage-shift resulting after national

LDCT-lung cancer screening implementation
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Figure 5. Change in localized (stage 0/I/1l) and advanced (stage IlI/IV) lung cancer from 2006 to 2019 in NTUH. NTUH,
National Taiwan University Hospital.
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state of play and needs

Lung Cancer Screening Implementation in Europe



EU4Health SOLACE: facilitating implementation of LDCT LCS within EU-countries
— unique collaborative network with ... _all relevant medical societies S LACE

. & patient organizations ... key opinion leaders

Level of access by SOLACE
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B National Lung

Cancer Screening | Status of Nationa |/Regi0na| SOLACE National Expert Teams

Programme . . . describing current practices and and needs in

on-going Lung Cancer Screening Implementation Pilots lung cancer screening in all EU M S @ L A C E
¥7 National Lung o ‘ .

* National programmes in Croatia,
Czech Republic and UK

* Poland to start national
programme in 10/2026

* Germany reimbursed LCS since
04/2026 (no full programme)

Cancer Screening
Programme
planned

¥ Lung Cancer

Screening Pilot
on-going

Lung Cancer
Screening Pilot
planned

Update from
July 2026

20 EU Member States and Norway
have on-going LCS implementation
pilots

* SOLACE has been running three
implementation pilots in 11
countries

Blum TG et al.

SOLACE Baseline Semi-
structured Interviews.
Unpublished data




Assessment of available
professional resources

to implement

a National Lung Cancer
Screening program
within EU Member States

Pulmonologists

e Sufficient: 20
¢ |Insufficient: 6
e Unknown: 1

Varying availability
of human resources

needed for running a program
across countries

—=Sufficient =—|nsufficient

Number of CT

scanners
25

20

Radiologists

e Sufficient:

12

¢ |nsufficient: 15

¢ Unknown:

Co-funded by
the European Union

0

Sufficient:

S/@LACE

21
Insufficient: 6
Unknown: O

Specialised nodule
management services

e Sufficient: 19
¢ |nsufficient: 8
e Unknown: O

General Practitioners

e Sufficient: 18
e |nsufficient: 7
e Unknown: 2

Blum TG et al.

SOLACE Baseline Semi-
structured Interviews.
Unpublished data



E Croatia CanScreen

Design of the first national lung cancer screening program in the
European Union - the Croatian model

r
The Croatian National Lung Cancer Screening Program was implemented in Oct 2020 in accordance with published scientific data and
recommendations from European Position Statement on Lung Cancer Screening, adopting modified |I-ELCAP guidelines, using LDCT, artificial
k intelligence, volumetric analysis of lung nodules while being completely digitalized.

.-*/ Inclusion criteria: 50 to 75 years; 30 pack-year smoking \\\.\ S ‘ =
. :;5::? active smokers or have guit smoking during the last 15 ' Oct 2020 - Au g 2025:
« >50,000 participants
ﬁﬂ"ﬂﬂ"m‘: g T e >70,000 LDCT-scans
. Presence of symptoms indicate a possible malignan
bl e : d?‘l‘ «  54% males, 46% females
g. Ffiegular chest G‘I‘bp-erfnrmed ir1f the last 12 mu-nlths rze:ﬁiy | « average age of 62 years
. It the patient has been treated tor lung cancer In the last 5 o ) -
el 4.5% had positive results
4. If the patient's general condition prevents the planned
diagnostic procedures 0
\ 5. Inability to give consent | 2% ?ny cancers
\__6. Inability to lie flat, hold breath and claustrophobia y \(1 .71% lung cancers) /
- _d

This is the first national lung cancer screening program in the EU and completely integrated into the
existing healthcare system with the placement of GPs in the central role.

Eur Radiol (2025) Samarzija M, Krpina K, Marusic¢ A et al; _
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UK (England) Canscreen

Whole-program data

Lung cancer diagnosed
n=17193
(1.4% of initial LDCT)

75.7%
Stages 1/2

Stage 1 Stage not specified
n=4542 n=203
(63.1%) (2.8%)

bastline Mﬂfﬂ EDEE
Lee RW et al. Nat Med 2026;32(5):1817-1826




Mational lung cancer early diagnosis rates

(% diagnosed at TNM stage 1and 2)

43.0%

41.0%

39.0% -

37.0%

35.0% -

33.0% -

31.0% ~

29.0%

EU
Ca nScrggg

European Joint Action on Canc

stages 1 and 2 as a proportion of all national lung cancer diagnoses

Lee RW et al. Nat Med 2026;32(5):1817-1826



guidelines and quality assurance

Lung Cancer Screening Implementation in Europe



Previous work by ERS & qutner Societies, ATS/ALA, S@LACE
I-ELCAP and Others to build upon

Developing a pan-European technical standard for a
comprehensive high-quality lung cancer computed tomography
screening programme: an ERS technical standard

David R. Baldwin'?, Emma L. O’'Dowd?, llona Tietzova®, Anna Kerpel-Fronius 4 Marjolein A. Heuvelmans®"®,
Annemiek Snoeckx’, Haseem Ashraf®?, Hans-Ulrich Kauczor'®, Blin Nagavci'!, Matthijs Oudkerk®,

Paul Martin Putorau'u, Witold Ryzman“, Giulia VEI'DHESilS'IE, Andrea BDdey—KiitSlT, Eur Resplr.l 2023, 2300128 dOI, 10 1183/13993003 00128_202

Antoni Rosell Gratacos™®, Jan van Meerbeeck ' and Torsten G. Blum®®

ERS/ESTS/ESTRO/ESR/ESTI/EFOMP statement on management
of incidental findings from low dose CT screening
for lung cancer

Emma L. O’Dowdl’z, llona Tietzova3, Emily Bar‘tlett", Anand Devaraj", Jiirgen Biederer5’6’7’a,
1z

Marco Brambilla®, Alessandro Brunelli*®, Joanna Chorostowska-Wynimko ©**, Herbert Decaluwe ©'2,
Dirk De Ruysscher”, Walter De Wever'®, Matthew Donoghuels, Aurelie Fabre'®, Mina Gaga o
Wouter van Geffen 18’19, Georgia Hardavellam, Hans-Ulrich KauczorS’r’, Anna Kerpel-Fronius 21,
Jan van Meerbeeck ®%, Blin Nagavci®?, Ursula Nestle**, Nuria Novoa®, Helmut Prosch ©%,

Mathias Prokop27, Paul Martin Putora?®?®, Janette Rawlinson°, Marie-Pierre Revel ®31:32,

Annemiek Snoeckx™, Giulia Veronesi**, Rozemarijn Vliegenthart™, Sabine Weckbach®®*", Eur Respir J . 2023; 62(4):2300533. doi: 10.1183/13993003.00533-2023

Torsten G. Blum®® and David R. Baldwin ®'+2

Thomson CC et al. American Thoracic Soclety/American Lung Assoclation Lung Cancer Screening Implementation
Guide. Am J Respir Crit Care Med 2018 Nov 1;198(9):1120-1121. doi: 10.1164/rccm.201809-1699ED;

https://www.lungcancerscreeningguide.orqg
The International Early Lung Cancer Action Program.

g iclcap;ore/
the European Union




SOLACE Guideline, Quality assurance
and Implementation Package (GIP)

Narrative Review

11 key topic areas in lung
cancer screening (LCS)
pathway identified

Literature update and

Manuscript draft update
on-going

b Key guestions to address

SOLACE LCS Guideline Recommendations




SOLACE GIP - list of module topics:

Module TOpICS Identification

M1 LDCT LCS vs. no LDCT/conventional chest x-ray screening Enrolment
M2 Structured LDCT LCS program and Quality assurance
M3 Eligibility criteria and risk models, liquid biopsies Inclusion
M4 Identification and invitation
M5 Patient communication and shared decision making CT scanning

LDCT protocols requirements, radiation exposure CTreading
M6 LDCT reporting, soft\A{are and artlflc.lal intelligence 2nd CT reading

Structured LDCT reading and reporting
M7 Nodule management, multidisciplinary nodule board Nodule Board
M8 Surveillance, CT intervals Nodule Diagnostics
M9 Management of incidental findings
M10 Participant pathway, barriers/disparities and lung health check '\;"‘:“5 Therapy

-aU
M11 Smoking cessation counselling _Radgiot‘;erapv
. . -other ablative procedures

M12 Cost estimations T
M13 Education and training of healthcare personnel

Follow-up of lung cancer

and screening cohorts
V7

Co-funded by
the European Union




s/@ LACE

Panel kickoff meeting Panel in-person meeting

N\,

e — — SOLACE LCS EU JRC
scope vidence review vidence-to- . .
- finalized & assessment Recommendations Guideline & LCS

. — Q/A Scheme Guideline

/ GRADE approach /
> Panel meets regularly >

Finalized

1
I
|
Q2 2025 I

Q3 2025

|
1
I
|
|
|
|
1
) Q1 2026
|

I

I Informed by stakeholder survey results, review of existing
| guidelines

SOLACE Lung Cancer

SOLACE LCS Quality Assurance
Screening Guideline
following JRC standards

Scheme
following JRC standards




@ ERS CONGR

-3S(2026

5-9 September | Barcelona, Spain

New joint guideline : translating evidence into
decisions and clinical pathways for positive
screen-detected nodules

Torsten Blum for the Task Force Panel

Institute of Clinical Research, Medical School Berlin

Lungenklinik Heckeshorn, Helios Klinikum Emil von Behring, Berlin




current LDCT Lung Cancer Screening algorithm

target population: | - §eope of our Guideline: " | cancer
_former/active smoj Management of the positive LDCT findings
@gh risk for ,u@ in Lung Cancer Screening
cancer

(=nodules with high malignancy risk in LDCT)

cancer
+age
+smoking habits

finding

+/-risk model J clinical
positive work-up of
eligibility criteria LDCT finding finding

for LDCT Va Y positive bEﬂiEﬂ
screening LDCT finding finding
\_ Y indeterrnir.late follow-up
$ \ LDCT finding LDCT
| i after 3or6
e ~ months

Screening

IASLL 2021 World Conference on Lung Cancer

T.J_ SEPTEMBER 8 - 14, 2021 | WORLDWIDE VIRTUAL EVENT Blum T. WCLC 2021



Our Task Force Panel:
Truly multidisciplinary, truly

ERS CONGRESS|2026

European!
Co-chairs:
Torsten Gerriet Blum (Germany) Wouter H. van Geffen (Netherlands) Marie-Pierre
Revel{fianSSrches Oncology . Radiology
Valérie Durieux (Belgium) Thierry Berghmans (Belgium) Thomas Frauenfelder
Falko Krause (Germany) Pulmonology . (Switzerland)
Tabea Henschke (Germany) David R. Baldwin (United Hans-Ulrich Kauczor (Germany)
Methodology Kingdom) Mario Silva (Italy)

Maria Joana Catarata (Portugal)
Joanna Chorostowska-Wynimko
(Poland)

Armin Frille (Germany)

Valérie Labonté (Germany)
Ingrid Tows (Germany)
Saskia Bos (Belgium)
Steven Walker (United

Kingdom) Georgia Hardavella (Greece)
Coordination, Project Marjolein A. Heuvelmans
Management (Netherlands)

Emma O'Dowd (United Kingdom)
Ales Rozman (Slovenia)
Ilona Tietzova (Czech Republic)

Jelinke Wijnen (Belgium)
Patient Representation, ELF
CULr B HTue
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Nuclea:cr}éwlg?
Netherland k (Netherl
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Radiology
Annemiek Snoeckx (Belgium)
Radiotherapy
Dirk de Ruysscher (Netherlands)

Corinne Faivre-Finn (United
Kingdom)

Antonin Levy (France)
Thoracic Surgery
Alessandro Brunelli (United

dom) les H
elle Opitz (SvM%z%.grlaa{ﬁer
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Project Design of our Task Force

7 PICO Questions:

. PET/CT vs. no PET/CT

. Pre-surgical biopsy vs. direct surgery

. Navigational vs. standard bronchsocopy

. Surgery vs. SBRT in stage |IA NSCLC

. Surgery vs. SBRT in unconfirmed nodules

. SBRT vs. other thermal ablation in
patients unfit for surgery

. Watchful waiting vs. surgery
in non-solid nodules

4 Narrative Questions:

1. Thresholds

2. Algorithms

3. Organisational standards
4. Biomarkers

_U
)
(q°)
&
Q
+—
(%)
>
(0p)]

Evidence Synthesis

GRADE Appraisal

Literature

Evidence Synthesis

Blum T et al. Eur Respir J under revision

ERS CONGRESS|2026

Evidence-to-Decision
Frameworks
based on
direct
and
indirect evidence

Recommendations




ERS/ESR/ESTI/ESTRO/ESTS Clinical Practice Guideline on the
management of positive findings from low-dose CT screening

for lung cancer ERS CONGRESS|2026

- Positive nodule management is central to the safety, efficiency and
benefit of LDCT screening.

- Evidence remains limited: predominantly observational, heterogeneous
and often indirect, with mostly very low certainty.

 Morphology and growth drive risk assessment: solid, part-solid and non-
solid nodules require different pathways.

- Diagnostics should be selective and MDT-based: PET/CT and biopsy are
usetul in selected cases, while avoiding unnecessary invasive procedures.

- Treatment follows surgical fitness: surgery remains preferred for
operable stage I disease; SBRT is the main non-surgical alternative.

- Structured implementation is essential: long-term surveillance for non-
solid nodules, standardised pathways, quality assurance and further
screening-specific research.

Blum T et al. Eur Respir J under revision

5-0 September | Barcelona, Spain



Towards an EU Lung Cancer Screening Guideline Cycle

European Lung Cancer i BLULA LIS gy T EU

Screening Guideline Guideline CanScreen

4\ European Joint Action on Cancer Screening
;'a,
“

Development ‘
/ EC-LuC
A

o
S, i

Appraisal ’ : LY Distribution
: ’ " s %

N A |
' " ‘
/’Gple mentatio)
o

Lung Cancer Screening
Services

European Quality

Assurance Scheme Evaluation

Monitoring

Lung Cancer Screening
Registry

\

adapted from Blum TG et al. Forum 2012 &
European Commission 2004

European Standards

for Lung Cancer Screening
Programmes / Services

Co-funded by
the European Union




Two-Level Quality Assurance Scheme in EU Cancer Screening

SGy AL +
(

..______-—/J K International Agency for Research on Cancer ) Eu
= N European i
(—%“ % omﬁussmn jRCJ 1 ,&canscreen J [ u":”__:"\) Hea 1} Ca nScreen
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European Joint Action on Cancer Screening
Aggregated Data Collection &
Umbrella Data Analysis / Reporting
e
=il EC-LuC
S . d y

Cancer disease perspective

‘ Jraise u +] L S/@LACE +J (‘ﬁ;i’EA$+ J

National Programmes (Croatia, Czech Repubic in LCS) & National Pilots
(Prostate, Lung, Gastric)

 Data Collection & Curation
« Disease-Specific Data Analysis
 Feedback to Programmes / Sites

-

" Co-fund. . :.
y - the Eurc.




About to start in October 2026 .... in fact tomorrow .... S LACE

European Commission Initiative on Lung
Cancer

The objective of the European Commission Initiative on Lung Cancer (EC-
el LuC) is to develop evidence-based recommendations for cancer
Y prevention, screening and diagnosis, and a voluntary European quality
assurance scheme for lung cancer care services.

E c- Lu c Based on the latest scientific evidence available, the EC-LuC seeks to

offer clear and independent guidance on prevention, screening and care to
healthcare providers and individuals.

... the official EU on Lung Cancer Screening,
Lung Cancer Diagnostics and Quality Assurance

Co-funded by https://cancer-screening-and-care.jrc.ec.europa.eu/en/ec-luc
the European Union




LCS 1n Germany from
April 2026

e [ | '
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Gemeinsamer )
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in Kiirze auf der Website veroffentlicht.




moving from pilots to programme,
optimisation of lung cancer screening

Lung Cancer Screening Implementation in Europe



Moving from implementation pilots to national programmes
— Structure and organisation

“It makes a huge difference
if you run a LCS pilot
or

a fully structured national LCS programme”
(David Baldwin)

(b Helios - Lu ngenklinik HeCkeShorn M S.B HMerciliill”S:ho llllll in

Gesundheit und Medizin



Need:
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optimisation of lung cancer screening programmes

eligibility &
inclusion

personal risk-
adapted
screening

adherence &
management of
participants

Identification

Enrolment

Inclusion

CT scanning
CT reading

radiological
management

work-up of

Nodule Diagnostics positive findings

Nodule Therapy

-Surgery
-Radiotherapy
-other ablative procedures

(-systemic therapies)

Follow-up of lung cancer
and screening cohorts

@ Helios - Lungenklinik Heckeshorn
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creen

t Action on Cancer Screening

We need both - primary and secondary,gﬁg tion!

------
------
------
------

PRIMARY AND SECONDARY PREVENTION: A POWERFUL ALLIANCE FOR LUNG HEALTH

SECONDARY PREVENTION

LUNG CANCER SCREENING

Low-dose CT scanner

PRIMARY PREVENTION UNIFIED APPROACH:

LINKING PREVENTION & EARLY DETECTION

SMOKING CESSATION A0 N Y, - ’ S |
@ Programs program ".‘ | / ‘ PR‘&E’;@",’,‘,{‘ELV'E?".‘"ON /. /4 LINKED \ I\ N> EARLY DIAGNOSIS
pas progan | i/ 4 %= || Medical imaging,
or quit line - quit line i FROM SCREENING , . ‘ = g:: ":gl&gelpsg

(e.g., screening leads to

VACCINATION smoking cessation help)
i SCREENING FOR

COPD & OSTEOPOROSIS

(e.g., flu/pneumonia shots) ' @
\\'\ ©

REDUCING AIR POLLUTION A 5,9 \\"— ?3“ AN :
« PREVENT DISEASE ONSET A 4’ S’E’;&Eg&% eR %, oy L. B\ « DETECT EARLY & TREAT

» FOCUS ON ALL AT-RISK . sCreenm eage “e Srmary cars entite « FOCUS ON ELIGIBLE
« LIFESTYLE MODIFICATIONS
« ENVIRONMENTAL CONTROLS

Smoking Cessatio 7S for screening . m?’mﬁ'é'ﬁ'%gl?é’s‘ =
« REDUCE MORTALITY

KEY MESSAGE: NOT EITHER/OR, BUT BOTH

82

A SYNERGISTIC INTEGRATED EFFICIENT USE OF GLOBAL HEALTH IMPACT
STRATEGY PATIENT-CENTRIC APPROACH HEALTH RESOURCES & HEALTHIER COMMUNITIES




EU . .
The ’\Rggg§grgnghltebOOk on Cancer Screening
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Comprehensive Section on Lung Cancer Screening:

* European Landscape and Current State of Play in Lung Cancer Screening

Evidence-Based Cancer Screening Practices: Literature Review

Key Components and Operational Elements of Lung Cancer Screening Programmes
* Governance and organisation of national lung cancer screening programmes
* Integration of primary and secondary prevention
* Integrating Hard-to-reach and vulnerable groups to improve inequities
* Training, accreditation, and quality assurance and auditing of screening centres

Potential for optimization of lung cancer screening programmes

Areas of further research

Call for action for policy-decision makers
* How to move from scientific evidence to implementation?
« Scaling up from pilots to national organised screening programmes?
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Lung Cancer Early Detection

oVEA N Soo
O%ms 3\3

(‘\L OF THOQ — | : , : |
I I I EST R 0 h i Intermational Agency for Research on Cancer . ' : (%
{2 Wiorld Health / -
L European SocieTy for i‘_‘%} Orgonizabion / EC-LuC
' ' ¢

Radiotherapy & Oncology |
-1993 - | T 3 G AS +



EU
CanScreen

European Joint Action on Cancer Screening

Thank you!

Torsten Blum

Please, let’s get in touch:
torsten-gerriet.blum@helios-gesundheit.de

U Helios K
Lungenklinik Heckeshorn https://eucanscreen.eu/ M S Bl

Co-funded by
the European Union

Disclaimer
Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the
European Union or HADEA. Neither the European Union nor the granting authority can be held responsible for them.
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