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Bern, 15. November 2022 Berne, le 15 novembre

Lungenkrebs-Screening: Das Expertengremium Krebsfritherkennung Dépistage du cancer du poumon : le comité d’experts du dépistage du

publiziert Empfi gen fiir die cancer publie une rec dation pour la S

Dasr Experteng| Friiher g hat in den vergangenen Monaten Le comité national d’experts du dépistage du cancer a analysé en détail ces

die Vor- und eines L kreb: ings fiir die ausfiihrlich derniers mois les et les inconvéni d’'un dépistage du cancer du
evaluiert. In der heute publizierten Empfehlung schlidgt das unabhéngige Gremi p en Sui Dans la recommandation publiée ce jour, I'organe indépendant
vor, fiir Risikogruppen ein Screening mittels niedrigdosierter suggére de prop un déy ge par h a faible dose aux

C phi 3 groupes a risque.

Lung Cancer Screening using LDCT
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https://cancerscreeningcommittee.ch/en/topics/lung-cancer-screening-using-ldct/ A\

Accummulation of Evidence

Powered studies

NLST LDCT vs CXR GGERREERTEIS N g @S lel e S WETFTH Sy E ERU B RRET LDCT reduces lung cancer-related mortality (HR 0.80; P < 0.004)

LDCT reduces lung cancer-

NS

NELSON? LDCT vs = =
; Age 55-75 years, 15 PY smoking, <10 years ex-smoker (n = 15,789) related mortality (HR 0.76,
RGUEeR oD 95% C10.62-0.94 in men)
Unpowered studies
DANTE S =
LDCTvs no Sae b Fyeais =0 E Tanoting: e e e s e e R

intervention <10 years ex-smoker (n=2,811)

ESE!I'S\‘/::IP)‘(R Ag{ef;};:gée:xm, 215::;::;5;?9’ LDCT enables the detection of more lung cancers than CXR (8 vs 1)

Age 50-70 years, 220 PY smoking, Non-significant reduction of
BLESELDCvet X0 <10 years ex-smoker (n=4,104) lung cancer-related mortality (HR 1.03)

Non-significant reduction of

ITALUNG LDCT vs no intervention | Age 55-69 years, 220 PY smoking, <10 years ex-smoker (n-3,206) liing eancer related mortality (HRO7)

LDCT reduces cumulative
MILD LDCT vs no intervention Age 249 years, 220 PY smoking, <15 years ex-smoker (n=4,099) ::li gdlﬂi?;hl;:‘g coneer
(HR 0.61; P=0.02)

- . LDCT reduces lung cancer-
LUSE LDCT vs ne intervention Ag‘;g”?g::;ﬁﬁ:ﬁl"fg;%’ related mortality only in
pEaEs 3 women (HR 0.31; P=0.04)
Age 50-75 years, LLP,,-defined
5year lung cancer risk 25% (n=4,055)

67% Stage | lung cancers in screening arm;
mortality results to be published

UKLS® LDCT vs no intervention

Nat Rev Clin Oncol 18, 135-151 (2021) https://doi.org/10.1038/s41571-020-00432-6 A\
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Mortalit

LDCT Control Risk Ratio Risk Ratio
Study or Subgroup _Events  Total Events _ Total Weight M.H, 95% CI W-H, Random, 95% CI
Aberle 2011 1877 26722 2000 26732 85.2% 0.94 (088, 1.00]
Becker 2020 148 2029 150 2023 0.0% 0.98[0.79,1.22]
DeKoning 2020 950 7895 074 7873 0.0% 0.88(0.90,1.07]

reduction of lung cancer-related mortality with LDCT in high-risk populations

(age >40 + significant smoking exposure)

limited data on harms

further trials required to determine participant selection and optimal frequency /

duration of screening

potential for significant overdiagnosis of lung cancer

trials ongoing for lung cancer screening in non-smokers

feMID WUV TRruLew Aberle 2011 36 26722
H Infante 2015 59 1264
mortality il 0 ol o
Total (95% CI) 45043

Total events: m

Heterogencity: Ta? = 0.00;

.92 (P < 0.00001)
Test for subgroup differences: Not applicable

Test for overall effect: Z

Bonney A et al. Cochrane Database of Systematic Reviews 2022, Issue 8. Art. No.: CD013829.

443
55

38

964

=4.79,df = 7 (P = 0.69); P = 0%

26732 45.7% 0.80[0.70,0.92]
1186 6.8% 101[0.70, 1.44] S
2052 45% 1.03[0.66 , 1.60] —

45179 100.0% 0.79[0.72, 0.87]

-
05 0.7
Favours LDCT

L5 2
Favours control

DOI: 10.1002/14651858.CD013829.pub2. N\
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From Evidence to Practice

Powered studies

NLST LDCT vs CXR [ M AL it] LDCT redluces lung cancer-related mortality (HR 0.80; P < 0.004)

LDCT reduces lung cancer-

Age 5575 years, 215 PY smoking, <10 years ex-smoker (n - 15,789) related mortality (HR 0.76,
95% C10.62-0.94 in men)

NELSON®LDCT vs
nointervention

Unpowered studies

DANTE Age 60-74 years, 220 PY smoking,

tCTws o D B Non-significant reduction of lung cancer-related mortality (HR 0.99)
DEPISCAN | Age 50-75 years, 215 PY smoking, c o
LDCTve OXR. Ejisyea,gimw (,f_"‘;ﬁ;')’g LDCT enables the detection of more lung cancers than CXR (8 vs 1)

Age 50-70years, 220 PY smoking,
<10 years ex-smoker (n=4,104)

Non-significant reduction of
DLESELEGYS Gt lung cancer-related mortality (HR 1.03)

ITALUNG LDCT vs no intervention | Age 55-60 years, 20 PY smoking, <10 years ex-smoker (n=3,206) ;‘Gﬁ‘;z‘;{?{‘g:fg:ﬂ’;’d“;‘:m ﬁ:\ HRO3)

LDCT reduces cumulative
risk of 10 year lung cancer-
related mortality
(HR 0.61; P=0.02)

MILD LDCT vs o intervention > ker (n-4,099)

220 PY smoking,

LDCT reduces lung cancer-
related mortality only in
women (HR 031:P~0.04)

Age 50-69 years 215 PY smoking,

LUSI LDCT vs no intervention 0 yase o tmokern A 057)

e Age 50-75 years, LLP.-defined
UKLS* LDCT vs no intervention 5year lung cancer risk 25% (= 4,055)
67% Stage | lung cancers n screening arm:
mortality results to be published

scalability

expertise
priorities
strength &
evidence applicability
P> practice
compensation costs
technical
. culture
requirements




Implementation Science

2010-2020

2020-2025

Accrual of evidence

The advent of LDCT
technology in the 1990s
provided momentum
for lung cancer
screening

In 2002, the NLST was
launched in the USA
powered to detect a
reduction in lung
cancer-related mortality
with annual LDCT

In 2003, the European
RCT NELSON launched
comparing LDCT vs
usual care

Two lung cancer screening
trials in the 1970s that
compared CXR vs no
screen failed to show
beneficial effect on

mortality The non-randomized

I-ELCAP trial
(1993-2006) showed
that LDCT greatly
improves the detection
of lung nodules (vs
CXR) and can detect
lung cancer at early
stages (>80% stage )

These results supported
recommendations against
screening for lung cancer

Multiple underpowered
trials launch in Europe
to concurrently test the
feasibility of LCS

In 2011, the NLST
demonstrated a 20%
reduction in lung cancer-
related mortality and a
7% reduction in all-cause
mortality in high-risk
patients after 6.5 years of
follow-up

In 2019, NELSON
demonstrated a 26%
reduction in lung cancer-
related mortality in men
after 10 years of follow-up

Implementation of lung
cancer screening in the USA
and Europe will likely follow

Implementation research

programmes

* Optimal strategy for inviting hard
to reach, high-risk individuals

* Cost-effectiveness based on risk
estimates

* Personalized screening intervals
using baseline LDCT scan and/or
blood biomarkers

* Integrating smoking cessation
within lung cancer screening
programmes

* Estimate the long-term health
outcomes, including benefits and
harms

* Facilitate the implementation of
evidence-based, quality-assured
LDCT-based lung cancer screening

21/11/2022
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Implementation Science
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The Swiss Approach - feasibility of a national
low-dose CT lung cancer screening program

Lisa Jungblut?, Christophe von Garnier®, Milo Puhan®, Yuki Tomonaga®, Cornel Kaufmann®, Andrea Azzola®, Urs Biirgi®, Jens
Brernerlch', Martin Brutsche?, Andreas Christe”, Lukas Ebner", Johannes T Heverhagen", Christine Eich', Daniel Franzen’,
Isabelle Schmitt-Opitz), Didier Schneiter!, J6rg Spieldenner®, Nigel Horwarth', Malcolm Kohler™, Walter Weder", Alban Lovis®,
Reto Meuli®, Matthias MenigP, Catherine Beigelmann-Aubry9, Tilo Niemann', Susanna Stéhr®, Peter VockP, Oliver Senn',
Stefan Neuner-Jehle', Kevin Selby", Simin Laures’, Sebastian Ott¥, Thomas Frauenfelder®

N 7Y 7Y

Workshops with Q
national steakholders S

Including:
- Cost-effectiveness

well as a site visit in Manchester
Gaining information about how other European
plan and i LDCT cancer

- Recommendations of international

Representatives of stakeholders along the
patient pathway were included
Insgesamt 23 stakeholders in two stages

Literature Review Interviews with
. : ° I;El Interviews wnl::i i:lttp;nim'l'ond expem‘ fitional stakoho w
Analysis of national and international vis! )
literaterature on lung cancer ing prog Interviewing a wide range of actors in the Swiss
and their implementation. Eight interviews with international experts as context

The Swiss Interest Group for Lung Cancer
Screening CH-LSIG held a workshop in Bern
Preliminary results were discussed

The goal was to gain feedback form national
experts, validate latest developments and find
consensus for a screening pathway

- Grey li onthei tation Different initiatives were chosen because they “2inerview (e (Npurm 1)
were at different stages at the implementation.
https://www.lungenliga.ch/fileadmin/user_upload/LLS/01_MetaNavigation/04_Fachpersonen/Research Fund/2019/EXTERN
o AL _USE_Part_1_Foundations_LDCTscreening.pdf
3 Jungblut L et al. The Swiss Approach — feasibility of a national low-dose CT lung cancer screening program. Swiss Med WKkly.
20 2022;152:w30154 \
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= Reimbursed by insurances, offers all over the USA

= Mandatory decision aids and registry

Decision Aid

@Vatd

International Experience: USA

= Screening according to U.S. Preventive Services Task Force:
annual screening, 55-80 years old, min. 30 pack years, quit <15 yrs
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International Experience: UK

Interviews with international experts
and site visit ;‘x;

Manchester — Lung Health Check

= Oriented towards goals and implementation

= |nnovative communication, focussed on lung health

= Prefenrtial localisation in areas with high disease burden

= Engages communities ‘ E““

One stop clinic FU & treatment 0_10°/°
o
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International Experience: UK - >20 Pilots

10 NHS Lung Health Check Sites (England)

i Diese Karte wurde mit Gooale My Maps erstelit. Das kannst du auch.
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Development of a Swiss Model

21/11/2022

Interviews with
national stakeholders

&

Characteristics Operationalisation (examples)
1 General Information program (name), country, year of program initiation
|Program type, geographical scope, implementation status

Estimated target population (no. of persons), participation (no. of persons)
Costs, human and financial resources

2 Organisation | Which stakeholders are involved? How is the program organized? For example, does it incorporate
smeking cessation programs?

3 Institutional capacities Screening centres, radiology centres, recruitment centres

4 Eligibility/ inclusion criteria Target age (years), smoker: pack-years, quit (years), further criteria (last CT scan, risk stratification ap-
proach such as of potential and genes)

5 Recruitment strategy Who is responsible for recruitment? How is recruitment performed?

6 Training of providers How are providers educated/ informed? What kind of material is available?

7 Screening protocol Screening interval (years) and duration

| CT performance (requirements, protocols, training of technician)

8 Informed dedision/ decision aid Does the program require signed informed consent? Is written information on benefits and harms of
screening provided?

9 Management of abnormalities detected in screen- |What is by the 'on lung nodule ? to include: dard

ing I criteria, a nodule: method, derived volume measurements/

volume-doubling time, management tracking, radiation exposure limits, communication approach be-
tween the ordering provider and the patient; data collection on the use and outcomes;
Who is involved in follow-up diagnostic tests? Are there different protocols for newly-detected incident
screening and detected nodules in dinical practice?
For internal unication. does the program use y boards?

10 Reading strategies How many reading centres; single- or double-read, requirements on expertise for reading, use of CAD

ided 3 of

1" Quality assurance Program monitoring including screening registry, structured reporting of program, quality control of data
and if so, the kind of data; National quality assurance board

12 Financing/ reimbursement Is the program publicly funded? Is health insurance a source of funding?
Are the screening tests provided free of charge? Are the diagnostic tests provided free of charge?

13 Ethical issues and Equity How are ethical issues and equity taken into account?

GVald

https://www.lungenliga.ch/fileadmin/user_upload/LLS/01_MetaNavigation/04_Fachpersonen/Research Fund/2019/EXTERN
AL _USE_Part_1_Foundations_LDCTscreening.pdf
Jungblut L et al. The Swiss Approach — feasibility of a national low-dose CT lung cancer screening program. Swiss Med WKkly.

2022;152:w30154
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Information and
invitation of difficult
to reach population

Integrated
tobacco cessation
program

Finance for

Qualification and
motivation of centres

Certification
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Possible Swiss Model

Recruitment Eligibility Criteria

Risk Assessment/

M6g| iCheS Pre-Screening
Schweizer Modell

R ————
Smoking Cessation
Program

https://www.lungenliga.ch/fileadmin/user_upload/LLS/01_Me

taNavigation/04 Fachpersonen/Research_Fund/2019/EXTE
RNAL_USE_Part 1_Foundations LDCTscreening.pdf

Repemi-an of Management of
Soreaning pollnaEdinae Jungblut L., von Garnier C., Puhan M, .... Frauenfelder T.

The Swiss Approach — feasibility of a national low-dose CT
lung cancer screening programSwiss Med WKIg\\W\
2022;152:w30154 A\
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Engage and Invite for Screening

* Tailor towards difficult-to-reach population, i.e. (ex-)smokers

* Frame as , lung health check”

* Employ positive language, no stigmatisation or generation of anxiety for lung cancer

* Broadly supported invitation of individuals at risk: contact health care professionals,
personnalised letters, NGO health associations / leagues, health insurances, media
advertissments, cross-connection to other screening programs, e.g. breast cancer
screening

* Consistent objective information, no marketing, no hidden agendas

* Cantonal differences expected

@Vatd
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* Strike optimal balance between invested effort and identification of individuals at risk:
- crucial to achieve an acceptable benefit-harm-cost ratio

* Risk prediction model PLCOm2012 more efficient to identify high-risk individuals than

fixed criteria e.g. USPSTF 2013

* Frequently employed threshold for PLCOmM2012 >1.5% 6-year risk

* Assessment every 2 years

Assess individual risk

1. current age
2. smoking status
3. average number of cigarettes smoked per day when smoking

4. duration of smoking in years

5. years since quitting in former smokers

6.
7.
8.
9.

10. history of chronic obstructive pulmonary disease

Height
Weight
race or ethnicity

level of education

11. family history of lung cancer

12. personal history of cancer

https://brocku.ca/lung-cancer-screening-and-risk-prediction/risk-calculators/ %\\\\\\%
N

Tammemagi MC et al. NEJM. 2013;368(8):728-36.
Tammemagi MC et al. Lancet Oncol 2022; 23: 138-48.

N\
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Informed decision

Informed decision and tobacco cessation

* Evidence-based information (decision aids, e.g. Unisanté Lausanne already exist)

Smoking cessation program
* All stakeholders explicitly supported this

* Literature:

- Presumed synergistic effect between screening and smoking cessation offer

- Effect of positive screening results on smoking cessation unclear

- Negative findings: no effect on motivation for smoking cessation

- Most effective smoking cessation programs still require clarification

Moldovanu et al. Transl Lung Cancer Res 2021;10(2):1099-1109 | http://dx.doi.org/10.21037/tlcr-20-899
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Imaging requirement for LDCTs

Centres / mobile units for risk assessment and/or LDCT screening (one-stop clinic)

Expert groups: recommend double reading (with CAD support)

Reporting according to ESTI for nodules and additional findings (Lung CT Screening)

Nodule management according to protocol (NELSON+, Lung-RADS)

Standard communication of results to participants and general practitioners

Screening interval: 1-2 years, likely personalised in future

* Quality assurance register compulsory

Training and certification accepted in principle

©
3
LDCTs today vs future screening
Today Lung Health Check
*  From very low dose to normal dose * Clear inclusion criteria and decision-making process
* Mostly opportunistic, pseudo-indications * Radiation dose defined
* No adherence to standards for implementation, < Adherence to strict standards for implementation,
(double) reading, computer-assisted detection (double) reading, computer-assisted detection
* No clear procedure » Standardized operational procedures for
- No systematic volume-based assessment interpretation and further investigations
- Risk of overdiagnosis * Standardized reporting to GP
* Reporting to GP inconsistent
Ne)
835
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Invitation /
Recruitment

Risk Assessment/
Pre-Screening

+
‘Smoking Cessation 4‘
Program

Repetition of Management of
Screening positive Findings

Feasibility stud

Eligibility Criteria

Positive framing as a "lung health check”
= Broad-based invitation of risk population

= Centres / mobile units for risk assessment and/or LDCT

screening (one-stop clinic)
= Evidence-based information, risk assessment and decision aid
= Smoking cessation program an important component
= Follow current guidelines of ESTI and others
= Quality assurance register

= Possible use of "navigators”

H T
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1+(1) heures CHUV

négatif ou
indéterminé

Programme pilote CHUV «poumon sain»

Invitation
(éligibilité: age, tabagisme)

Pré-Screening
stratification risque, spirométrie

=B LDCT

1
1
1
1
I
1
1
Programme sevrage tabac * :
]
1
1
1
1

«Nodule Board»

\/

L COMMunication résultats

]
positif L]

Tumor Board Thoracique
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Other cancer screening

Lung cancer, HR 0.72-0.87; NNS 130 (NELSON trial) — 320 (NSLT)
reduced all cause mortality (NSLT)

H.J. de Koning et al. N Engl J Med. 2020; 382:503-513
Aberle DR et al. N Engl ) Med 2011; 365:395-409

Bonney A et al. Cochrane Database of Systematic Reviews 2022, Issue 8.

Colorectal cancer: HR 0.74-0.82 (~10yrs), NNS 455 — 1’000
no effect on all cause mortality

Tang V et al. BMJ 2015;350:h1662-h1662.

Bretthauer M et al. N Engl J Med. 2022 Oct 27;387(17):1547-1556.

Breast cancer: HR 0.80-0.85 (~13yrs)

NNS varies by age and estimated mortality reduction attributable to screening

Age (years) mortality reduction NNS

40-49 10/15/40% (3806)/ 2449 / 753
50-59 10/15/40% 2336 /1503 / 462
60 - 69 10/15/40% 1796 / 1156 @

T
Myers ER JAMA. 2015;314(15):1615-1634. doi:10.1001/jama.2015.13183 o
N

Fitzpatrick-Lewis D et al. Clin Colorectal Cancer 2016 Dec;15(4):298-313

N\
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Fear to loose control over patient management
Distributive justice, equal access for entire risk population

How to communicate and manage (false) positive findings

How to communicate and manage incidental findings, who is responsible

“Carte blanche” to continue smoking potentially conferred by negative LDCT

Radiation exposure over longer screening, e.g. 20-30 years

GP Concerns for lung cancer screening

-
H Y
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Pro — Contra LDCT lung cancer screening

Pro Contra

* High disease burden, poor prognosis and limited * Complexity of implementation
progress in therapy * Absolute costs

* Strong evidence from adequately powered RCTs * False positive results

* Cost-effectiveness * Additional work

* Progress in dealing with unclear findings * Dealing with stigma

Radiation dose increasingly lower
Limited issues with unclear malignancy and
overtreatment

Broader preventive approach

H T
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Cancer Screening: Conclusion

v Accumulating evidence that LDCT screening:

* increases the probability to detect lung cancer (NNS 130)
* increases the likelihood to detect early lung cancer stages I - Il (I: 13% = 60%)
* js associated with a decrease in lung cancer mortality (RR 20-25%)

v’ Cost per quality-adjusted life year (QALY) gained likely <50 kCHF

v’ Important questions to clarify: effect on tobacco cessation, interval, duration, costs

v CH: CH-LSIG prepares implementation, CSC recommendation awaited (15.11.22),
need for pilot programs in CH

v' Routine screening not recommended

-
H Y
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