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Summary

BACKGROUND: Lung cancer is the leading cause of can-
cer-related deaths in Switzerland. Despite this, there is no
lung cancer screening program in the country. In the Unit-
ed States, low-dose computed tomography (LDCT) lung
cancer screening is partially established and endorsed by
guidelines. Moreover, evidence is growing that screening
reduces lung cancer-related mortality and this was recent-
ly shown in a large European randomized controlled trial.
Implementation of a lung cancer screening program, how-
ever, is challenging and depends on many country-specif-
ic factors. The goal of this article is to outline a potential
Swiss lung cancer screening program.

FRAMEWORK: An exhaustive literature review on inter-
national screening models as well as interviews and site
visits with international experts were initiated. Further-
more, workshops and interviews with national experts and
stakeholders were conducted to share experiences and
to establish the basis for a national Swiss lung cancer
screening program.
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SCREENING APPROACH: General practitioners, pulmo-
nologists and the media should be part of the recruitment
process. Decentralisation of the screening might lead to
a higher adherence rate. To reduce stigmatisation, the
screening should be integrated in a “lung health check”.
Standardisation and a common quality level are mandato-
ry. The PLCOm2012 risk calculation model with a thresh-
old of 1.5% risk for developing cancer in the next six years
should be used in addition to established inclusion criteria.
Biennial screening is preferred. LUNG RADS and NEL-
SON+ are applied as classification models for lung nod-
ules.

CONCLUSION: Based on data from recent studies, litera-
ture research, a health technology assessment, the infor-
mation gained from this project and a pilot study the Swiss
Interest Group for lung cancer screening (CH-LSIG) rec-
ommends the timely introduction of a systematic lung can-
cer screening program in Switzerland. The final decision is
for the Swiss Cancer Screening Committee to make.
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Introduction

Lung cancer is a major public health burden. In Europe,
it ranks third among the most common cancers and has
the highest cancer-related death rate [1]. A large share of
the burden of this disease would be preventable through
behavioural changes in the population as well as the detec-
tion of lung cancer at earlier stages [2].

There is increasing scientific evidence that low-dose com-
puted tomography (LDCT) lung cancer screening
(LCS) reduces lung cancer mortality [3]. In the US, the Na-
tional Lung Screening Trial could prove a relative reduc-
tion of mortality of 20% [4]. In Europe, the NELSON trial
which is the largest randomized controlled trial on LCS in
Europe with more than 13,000 screened persons, showed
a mortality reduction of 24% in men and 33% in woman
compared with the unscreened control group [5].

Literature on implementation of LCS is limited, mainly
because lung cancer screening programs have not often
been implemented on a large scale. In January 2020, Croa-
tia was the first European country to launch a national
lung cancer screening program; the program targets all ac-
tive smokers (or who have stopped smoking within the
last 15 years) between 50 and 70 years of age. In total,
eleven health facilities across Croatia provide screening
[6]. Poland initiated a lung cancer early detection program
within its National Cancer Plan funded by the Ministry of
Health [7]. Experiences and reports from Poland are very
encouraging for introducing LDCT cancer screening local-
ly and building up facilities gradually [8]. Furthermore, the
UK has established regional Lung Health Checks, which
is a new service that aims to diagnose early lung cancer
when treatment may be more successful. Although the
lung health checks are not primarily labelled as screening,
it is described as a "community-based, targeted, low-dose
CT (LDCT) lung cancer screening pilot" [9].

Field et al. (2019) published the results of a roundtable dis-
cussion of experts on the implementation of LCS in Europe
[10]. The authors recommended that national health pol-
icy groups start implementing CT screenings as evidence
of their effectiveness becomes available; therefore, LCS
should become a priority in Europe.

In the United States, private hospitals have implemented
LCS. Thus, even though LCS is widely available in the
country, there is no national cancer screening program in
place [11]. However, most major medical organizations in
the US recommend annual LCS for high-risk individuals.
The American Thoracic Society and American Lung As-
sociation have published an implementation guide for LCS
[12]. This guide describes a variety of existing LCS mod-
els and gives an overview of topics that should be consid-
ered when clinics are planning to implement LCS.

For example, the implementation guide provides guidance
on how to centrally organize a LCS program. In this case,
program coordinators are responsible for the organization
of the program, e.g., recruitment, smoking cessation, and
tracking of clinical outcomes. In contrast, a decentralised
approach shifts all responsibilities to the referring provider.
Furthermore, the implementation guide describes how to
approach the introduction of LCS, starting with engaging
local leadership, forming a governance structure, and es-
tablishing a business plan (or the definition of quality met-
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rics) to be followed in the program. In 2021, the US Pre-
ventive Services Task Force (USPSTF), the government’s
influential guidelines panel, updated its 2013 recommen-
dations on LCS, broadening eligibility to include younger
and lighter smokers [13].

In Switzerland, on average, about 2,500 men and 1,500
women were diagnosed with lung cancer per year between
2008 and 2012 [14]. Lung cancer accounts for 11.8% of all
cancers in men and 8.5% in women. It is the second most
common cancer in men and the third most common can-
cer in women [14]. During 2008-2012, an average of about
2,000 men and 1,100 women died from lung cancer per
year. Further, it is the most common cause of cancer death
in men, accounting for 22.3% of all cancer deaths, and the
second most common cause of cancer death in women (ac-
counting for 14.9%). The risk of dying from lung cancer is
5.5% for men and 2.7% for women [14]. This means that
almost 6 out of 100 men and 3 out of 100 women die from
this cancer [14]. The European Society for Medical Oncol-
ogy (ESMO) has not yet has not made a recommendation
on the implementation of lung cancer screening. The ES-
MO has expressed concern that there is insufficient proof
of mortality reduction and that the risk cohort has not yet
been precisely defined as well as about the cost-effective-
ness. However, the high burden of lung cancer as well as
the increasing evidence of the benefit of LCS has triggered
activities internationally and in Switzerland. The CH-LSIG
is a national expert group for early cancer detection. The
committee has looked into the topic of LCS and has cur-
rently mandated a health technology assessment (HTA) on
LDCT-LCS [15]. Furthermore, the Swiss Lung Associa-
tion has funded a feasibility study to establish a LCS pro-
gram. The objective of this project was to assess feasibility
of introducing LDCT-LCS in Switzerland through a bot-
tom-up approach and propose and describe characteristics
for implementation a LCS program in Switzerland. Final-
ly, an ongoing pilot study, which will be published in near
future has already delivered preliminary results in a Swiss
screening cohort, which emphasise the benefits of screen-

ing.
Framework

Literature review

First, we conducted a review of the most recent literature
[5, 16-23]. This review included scientific literature on the
effectiveness and cost-effectiveness of LCS [24-37], rec-
ommendations and position statements of international as-
sociations [13, 20, 38—43] and grey literature on the imple-
mentation of LCS. This literature review served as a basis
for further development of the project [18].

Interviews with national and international experts

In 2019, we conducted eight interviews with international
experts. The interviews provided timely information on
how other European countries plan and implement LDCT
cancer screening. This allowed us not only to benefit from
their experiences, but also to compare initiatives at differ-
ent implementation stages. We carried out six interviews
were as part of a site visit in Manchester, UK. The Man-
chester screening site takes a slightly different approach
than other programs. The program consists of a mobile unit
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of several trucks that go into regions with high tumour in-
cidence to perform on-site screening [9]. They call their
program a "lung health check" and assess the lungs as a
whole, thus eliminating the stigmatization of term "lung
cancer screening'.

Next, we discussed these insights with a wide range of
stakeholders in the Swiss context. This included all nation-
al stakeholders along the patient pathway from the begin-
ning of the project in the design period through the assess-
ment of the study. In total, 23 stakeholder interviews were
conducted in two stages. The first stage was conducted in
autumn 2019, and the second stage in spring 2020. The
interview guide included questions about the patient path-
way, organization, funding, and quality assurance of the
screening program (table 1).

Workshops

At the beginning of 2020, after the first stage of the in-
terviews was completed, a workshop of the Swiss Interest
Group for LCS (CH-LSIG) was held in Bern. Preliminary
results of the study were discussed with the members of the
group. A second workshop with the CH-LSIG took place
in late fall 2020. The goal of the workshops was to col-
lect feedback from the national experts and to validate the
latest developments of the project. To reach a broader au-
dience for feedback on the progress of the project and to
disseminate the idea of a potential model of LDCT screen-
ing, we also organized a workshop and presented our con-
clusions in a parallel workshop at the Public Health Con-

Table 1:
Characteristics covered in the stakeholder interviews.

ference in Switzerland in 2020. A flowchart showing the
step-by-step framework is given in figure 1.

Screening approach

Recruitment strategy

Reaching out to the individuals who are potentially at risk
is a major challenge in LDCT-LCS [44]. Health profes-
sionals, like general practitioners (GPs), pulmonologists
and pharmacists are potential actors in the recruitment
process. Additionally, health associations such as "Lun-
genliga Schweiz", Krebsliga Schweiz" or "Swiss Cancer
Screening" could play a leading role in the recruitment of
the persons to be screened. Specific lung health associa-
tions are a feature of the Swiss healthcare system not seen
in most other countries, but they play an important role in
certain fields of health care and prevention. They are orga-
nized at the regional level and are also involved in the early
detection of lung diseases. Despite this regional structure,
screening should be equally implemented.

The media may be also employed to raise awareness for
LCS and to recruit patients for screening. Magazines,
newspapers, and social media platforms have widespread
reach throughout all social classes and age groups. Strong
et al. have shown that social media can be used to increase
knowledge of lung cancer screening [45]. Recruiting par-
ticipants through media requires a comprehensible descrip-
tion of the screening program and contact information.
If there is available data for the risk assessment partici-
pants, they could also be contacted directly via telephone
or email. Hinshaw et al. analysed recruitment methods in

Characteristics Operationalisation (examples)

smoking cessation programs?

1 General Information Screening 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

Institutional capacities

Screening centres, radiology centres, recruitment centres

Eligibility/ inclusion criteria

Target age (years), smoker: pack-years, quit (years), further criteria (last CT scan, risk stratification ap-
proach such as incorporation of potential biomarkers and susceptibility genes)

Recruitment strategy

Who is responsible for recruitment? How is recruitment performed?

Training of providers

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

Screening protocol

Screening interval (years) and duration

CT performance (requirements, protocols, training of technician)

8 Informed decision/ 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 measured by the algorithms on lung nodule management? Information to include: standardise

ing

diagnostic criteria, a nodule-characterisation method, semi-automatically 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 clinical practice?

For internal communication, does the program use multidisciplinary boards?

10 Reading strategies How many reading centres; single- or double-read, requirements on expertise for reading, use of CAD
(computer-aided detection), training/certification of radiologist

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?
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the course of the NLST and found out that emailing was
the most efficient method, but printed media like maga-
zines and brochures have also been proven to be effective
[46]. Health insurers also have information on individuals’
backgrounds as well as their treatments, medications, and
laboratory data [47]. Therefore, health insurers would have
all the necessary information to recruit individuals. How-
ever, the legal situation would need to be assessed to deter-
mine if this data could be employed for the recruitment of

the target population.

A short interview can verify whether potential patients
meet the requirements for the pre-screening. If the individ-
ual meets the inclusion requirements, an appointment can
then be set for a more detailed risk assessment within a

lung health check.

Figure 1: Framework for a country specific screening pathway.
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Framing of the LDCT-LCS program as a lung health
check

In the UK, a pilot study determined the importance of
patient perception in the design of an LCS program, re-
sulting in the presentation of a Lung Health Check [48]
that addresses the issue of lung health more broadly. From
the stakeholder consultation and based on the Manchester
experience, framing the LCS as a Lung Health Check is
favourable, as it focuses on health instead of the disease.
Furthermore, the term Lung Health Check can help min-
imise stigmatisation related to lung cancer.

Centralisation vs. decentralisation

A screening program can only be successful if it reaches as
many eligible people as possible.

Restricting the number of screening institutions may be
helpful to ensure quality, but it increases the travel distance
to the next screening centre. This in return may hamper the
adherence rate.

Several stakeholders were in favour of mobile screening.
The Manchester trial achieved participation rates of over
50% by implementing a community-based program focus-
ing on areas with a higher risk of lung cancer, bringing
mobile medical trucks into communities for screening (in-
cluding LDCT), and incorporating initial counselling for
helping patients quit smoking [9, 49]. However, mobile
screening may generate extra costs, and the CT density
is assumed to be high in Switzerland. The degree of cen-
tralisation can vary based on the levels of pre-screening,
screening, and radiology reading. A possible approach is
to perform diagnostics in a decentralised manner and orga-
nize radiology and treatment centrally.

Risk assessment

Lung health checks and risk assessments will be conducted
by paramedical health professionals such as nurses in
specifically-equipped buses, outpatient centres, or private
practices. The efficiency of a LCS program directly de-
pends on risk stratification. Only individuals with a sig-
nificant risk of lung cancer should be eligible for LDCT
screening.

We propose the use of the established inclusion criteria
from the NLST study [4] as well as the use of a risk pre-
diction model based on data from the Prostate, Lung, Col-
orectal and Ovarian Cancer Screening Trial (PLCO) [50].
PLCOm2012 is a validated lung cancer risk prediction
model incorporating 15 predictors, including medical his-
tory, sociodemographic characteristics, and smoking expo-
sure. An additional predictor is a diagnosis of chronic ob-
structive pulmonary disease (COPD), which may rely on
the results of pulmonary function testing (spirometry). In-
dividuals with a probability of suffering from lung cancer
within the next 6 years of 1.5% or higher will be eligible
for LDCT-LCS, even if they do not meet the established
NLST inclusion criteria. Different approaches in risk as-
sessment and defining inclusion criteria are shown in table
2.

Eligibility criteria:
— Age from 55 to 74 years
— Willingness and ability to undergo LDCT

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 4 of 9

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".

No commercial reuse without permission. See https://smw.ch/permissions



Review article: Biomedical intelligence

Swiss Med Wkly. 2022;152:w30154

questions about the screening process. Based on the infor-
mational material and the discussion, the participant will

— >30 pack-years

— Former smoker <15 years

— Never diagnosis of lung cancer

— No major medical problems

— No CT scan in the last 18 months

— No haemoptysis or weight loss >7 kg in the last year

— OR Risk of lung cancer of at least 1.5% over the next
six years (according to the PLCOm2012 prediction
model)

Individuals’ risk for lung cancer should be assessed at
2-year intervals, which would allow the identification
ofindividuals who may become eligible for LDCT-LCS,
e.g., due to accumulated pack-years of smoking or in-
creased age.

Informed decision making

Information must be available for all program stages. The
flow of information is key for the successful implementa-
tion of an LDCT-LCS program. The necessary information
and the flow of the information depend on the detailed par-
ticipant pathway (figure 2).

Participants eligible for screening must receive informa-
tional material describing the benefits and risks of an LD-
CT-LCS program. To support informed consent, several
decision tools from other countries can be used. Unisanté
(Lausanne) is currently developing such informational ma-
terial for LCS in Switzerland [51]. If requested, written
information can be complemented with a question and
answer (Q&A) session with a health professional. This dis-
cussion will allow the potential patient to resolve open

Figure 2: Participants pathway. *according to NELSON module

management criteria [5]

Smoking cessation advice
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Table 2:
Inclusion criteria and nodule management of different screening programs [4, 19, 55-60].
Trial Age Inclusion criteria Nodule interpretation
Tobacco Other
NLST (US) 55-75 >30 PY NLST >4 mm
Ex<15Y
DANTE (IT) 60-75 >20 PY NLST 210 mm
EX<10Y
DLCST (DK) 50-70 >20 PY FEV1>30% NELSON
EX<10Y
ITALUNG (IT) 50-70 >20 PY NELSON
EX<10Y
MILD (IT) 50-75 >20 PY NELSON
EX<10Y
LUSI (GE) 50-70 >15 cig/d NELSON
>25Y
OR
>10 cig/d
>30Y
EX<10Y
NELSON (NL/BE) 50-70 >15 cig/d NELSON
>25Y
OR
>10 cig/d
>30Y
EX<10Y
UKLS (UK) 50-70 LLP 25% NELSON
Swiss Pilot Study (CH) 55-74 >30 PY Lung cancer risk >3% (PLCOm Lung-RADS 1.1, NELSON+
2012)

py: packyears; FEV: forced expiratory volume
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be able to make an informed decision for or against screen-
ing.

All participants eligible for screening and willing to under-
go screening must give written informed consent. Partici-
pants must confirm that they have been informed about the
goal of the screening as part of a scientific implementation
study and the potential positive and negative consequences
and limitations of screening. By providing informed con-
sent, the patient also agrees to the use of the anonymised
clinical data and radiological images for research and qual-
ity assurance.

Smoking cessation program

As part of the risk assessment and lung health check,
smokers will be offered access to a smoking cessation pro-
gram. Smoking cessation advice will be independent of el-
igibility for LDCT screening. The advice on smoking ces-
sation should be face-to-face between the participant and
a dedicated health professional. Pharmacotherapy may be
offered as part of the smoking cessation program to en-
hance the possible effect on quitting smoking.

LDCT screening protocol and technical requirements

The screening protocol is based on the newest available
scientific evidence from large studies such as MILD, NEL-
SON and the NLST trial [4, 19, 52]. Following the
ALARA (“as low as reasonably achievable”) principle,
a non-contrast low-dose CT is recommended. To ensure
quality and simplicity, the number of screening institutions
within a certain area should be restricted.

The recommended radiology requirements advise reports
to be read twice, with at least one reading by an experi-
enced (>1,000 thoracic CTs annually) board-certified radi-
ologist.

Additionally, a computer-assisted diagnosis (CAD) pro-
gram should be used for proofreading. The readers should
regularly attend their local lung cancer multidisciplinary
team (MDT) meetings and must regularly attend national
or international education programs on nodule manage-
ment and LDCT screening as endorsed by the European
Society of Thoracic Imaging (ESTI).

When performing LDCT, the standards and minimum tech-
nical requirements provided by ESTI should be followed
[53]. Across the screening institutions, the CT scanners
must be calibrated to minimise variations between the in-
stitutions and scanners. A volumetric CAD software must
be employed for a second reading to assess images and
pulmonary nodules, respectively. Volumetric software
should be comparable regarding accuracy across the
screening institutes and should be calibrated to ensure
comparable results across the different scanners and
screening institutions.

Reporting

The report itself must be standardised and must contain the
parameters proposed by ESTI [53]. These parameters in-
clude a summary of the screening findings with the sug-
gested management, extranodular findings and information
about detected nodules as used in the Lung CT Screening
Reporting and Data System [54]. Furthermore, the record

Swiss Med WKkly. 2022;152:w30154

must include participant background characteristics and
date of LDCT.

The nodules should be categorised, reported and managed
according to the nodule management protocol used in the
NELSON trial [55] or the 2019 Lung-RADS version 1.1
[54]. Recently, the protocol of NELSON has been adapted
by Oudkerk et al. to NELSON+ [16].

Screening interval

Based on current data and evidence, we propose biennial
screening based on evidence from the MILD study, which
proposes that in the case of no or benign findings, screen-
ing can be repeated every other year [56]. In the future,
scores based on individual risk assessments will further
stratify the screening follow-ups [16]. The screening pro-
gram management will coordinate follow-up invitations.

Communication of results and patient coordination

Health professionals involved in the screening program
will directly communicate screening results. The commu-
nication approach will be based on the results of screening:

— Negative results will be communicated by letter directly
to the patient and GP. In the case of queries, the patient
can contact a support line for the screening program.
The support line will be operated by experienced health
professionals.

— Individuals with indeterminate or positive findings will
be invited by the health professional to discuss the re-
sults and further actions, e.g. additional investigations.
Such invitations will be communicated by telephone.

Furthermore, positive (malignant) findings are discussed at

a multidisciplinary board including chest radiologists, pul-

monologists, oncologists, radio-oncologists, and thoracic

surgeons.

Incidental findings will be managed by GPs who will refer

the patient to an appropriate medical specialist, if neces-

sary. Table 3 shows the role of the different institutions,
who may be involved.

Data management/registry

A predefined set of variables will be gathered for every pa-
tient. The data will be used for quality assurance, adminis-
trative management of the program, and research.

The reports on readings will be automatically stored within
the data management system of the screening program.
The registry will include information on the provider, the
health professionals, and the patient, including:

— Identifier of the screening institute

— Identifier of the (reading) radiologist

— Patient identifier (social security number)

— Information on the CT scanner (manufacturer and mod-
el)

— Information on the radiation dose

— System used for nodule identification and the reporting
system

— Address of the patient
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Table 3:

In signing an informed consent form, participants will also
agree to the data collection and the intentions for the use of
the data. The collected data will be handled anonymously,
and privacy will be ensured at all points in time.

Quality board

An independent quality board consisting of international
experts such as radiologists, pneumologists and epidemiol-
ogists will ensure the quality of the LCS. This independent
board will oversee all steps of the screening pathway, es-
pecially CT screening and reading.

Financing

The mandatory health insurance currently does not reim-
burse LDCT-LCS. For reasons of equity and accessibility,
out-of-pocket payments of participants should be discour-
aged. Potential financing sources may include the Federal
Office of Public Health (FOPH), regions (cantons), health
associations, Health Promotion Switzerland and the Tobac-
co Prevention Fund. In addition, raising taxes on tobacco
products to support a screening fund should be explored to
cover costs for a future screening program.

Tomonaga et al. suggested that LCS may be cost-effective
in Switzerland, which is a high-income European country
with high smoking prevalence [26]. They estimated the
cost-effectiveness of LDCT screening for lung cancer to be
below the threshold of €50,000 per life-year gained [26].

To ensure the sustainability of LDCT-LCS in the long term,
it would be important for the screening to be covered by
mandatory health insurance (KVG). According to Art. 12d
KLV measures for the early detection of diseases in cer-
tain risk groups, mandatory health insurance covers cer-
tain preventive measures for the detection of illnesses in
specific risk populations. However, only the measures cur-
rently listed are covered by mandatory health insurance.
Any new screening measure needs to be assessed regarding
its efficacy, appropriateness, and cost-effectiveness prior to
coverage by mandatory health insurance. This assessment
is performed by the Eidgendssische Kommission fiir all-
gemeine Leistungen und Grundsatzfragen (ELGK), after
the relevant stakeholders have submitted an application to
FOPH. Mandatory health insurance does not cover region-
al pilots of services. Screening mammography in the gen-
eral population is listed in Art. 12e KLV and is thus cov-
ered by health insurance provided it is performed within a
cantonal program. In any case, the medical indication for
CT screening would need to be provided by a medical doc-
tor to be covered by mandatory health insurance.

Prospective institutions and their role.

Swiss Med WKkly. 2022;152:w30154

Summary points

— Decentralised screening has been shown to have a high
adherence rate in the Manchester trial (>50 %) and is
feasible due to a high density of CT scanners in
Switzerland. Nevertheless, quality assurance must be
applied to ensure a uniform quality standard.

— GPs, pulmonologists, employers, and the media play a
central role in the recruitment process. To minimise
stigmatisation and to make screening accessible, the
program should be declared as a “lung health check”.
During the recruitment process, eligibility criteria could
be validated, and the patients should be referred to
smoking cessation programs. Established inclusion cri-
teria should be extended by the additional use of the
PLCOm2012 risk model, including factors like ethnici-
ty, education, family history, and education.

— If the patient matches the inclusion criteria, a LDCT
should be performed. To increase cost effectiveness, bi-
ennial screening is the preferred approach if there is no
significant finding.

— Though there are no fundamental differences in the
NELSON+ and LungRADS 1.1 classification system,
further studies should aim to prove a superiority of one
classification system to unify reporting.

Barriers

It should be noted that the financial resources used for
screening implementation could also be invested in smok-
ing prevention. Furthermore, due to increasing cost pres-
sure, it might currently be difficult to establish new screen-
ing programs financed by health insurance providers.
Apart from financial aspects, the human resources required
for screening program activities must also be considered.
Furthermore, the widespread perception that smoking is
self-inflicted could represent an obstacle for the introduc-
tion of LDCT-LCS.

Conclusion

Based on the information gained from this project and
from a pilot study, the CH-LSIG recommends the timely
introduction of a systematic LCS program in Switzerland.
The final decision will be made by the Swiss Cancer
Screening Committee.
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Steps in the pathway

Involved institutions

Involved professionals

Information Lung, cancer and patient associations, health insurer, cantonal Nurses, pulmonologists, GPs, administrative personnel
health directorate, Federal Office of Public Health
Invitation Screening program, medical doctors, pharmacists, Lung League Administrative personnel, nurses

Pre-screening

Mobile truck, hospital/screening centre

Nurses, lung function technicians, GPs, pulmonologists

Smoking cessation

GPs, Lung Association

GPs, nurses

Screening

Mobile truck, accredited hospital/ screening centre

Nurses, radiology technicians, radiologists

LDCT reading

Accredited hospital/screening centre

Radiologists

Interdisciplinary Board: radiologist, pulmonologist, radio-oncologist,
thoracic surgeon and oncologist

Patient information/coordination

Screening program, GPs

Administrative personnel, nurse, GPs

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 7 of 9

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".
No commercial reuse without permission. See https://smw.ch/permissions



Review article: Biomedical intelligence
|

References

1.

20.

Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M, et
al. Cancer incidence and mortality patterns in Europe: estimates for 40
countries and 25 major cancers in 2018. Eur J Cancer.

2018 Nov;103:356-87. http://dx.doi.org/10.1016/j.ejca.2018.07.005.
PubMed. 1879-0852

Malvezzi M, Carioli G, Bertuccio P, Boffetta P, Levi F, La Vecchia C, et
al. European cancer mortality predictions for the year 2017, with focus
on lung cancer. Ann Oncol. 2017 May;28(5):1117-23. http://dx.doi.org/
10.1093/annonc/mdx033. PubMed. 1569-8041

Varecza Z, Elekes K, Laszlo T, Perkecz A, Pintér E, Sandor Z, et al. Ex-
pression of the somatostatin receptor subtype 4 in intact and inflamed
pulmonary tissues. J Histochem Cytochem. 2009 Dec;57(12):1127-37.
http://dx.doi.org/10.1369/jhc.2009.953919. PubMed. 1551-5044

Aberle DR, Adams AM, Berg CD, Black WC, Clapp JD, Fager-

strom RM, et al.; National Lung Screening Trial Research Team. Re-
duced lung-cancer mortality with low-dose computed tomographic
screening. N Engl J Med. 2011 Aug;365(5):395-409. http://dx.doi.org/
10.1056/NEJMoal102873. PubMed. 1533-4406

de Koning HJ, van der Aalst CM, de Jong PA, Scholten ET, Nack-

aerts K, Heuvelmans MA, et al. Reduced Lung-Cancer Mortality with
Volume CT Screening in a Randomized Trial. N Engl J Med.

2020 Feb;382(6):503—13. http://dx.doi.org/10.1056/NEJMoal911793.
PubMed. 1533-4406

ECHAlliance. 2020. Accessed at https://echalliance.com/croatia-first-to-
introduce-early-screening-for-lung-cancer/ Accessed January 20, 2020.
Breathing in a new era. A comparative analysis of lung cancer policies
across Europe. The Economist, Intelligence Unit. 2020.

Rzyman W, Szurowska E, Adamek M. Implementation of lung cancer
screening at the national level: polish example. Transl Lung Cancer Res.
2019 May;8(S1 Suppl 1):S95-105. http://dx.doi.org/10.21037/tl-
¢r.2019.03.09. PubMed. 2218-6751

Crosbie PA, Balata H, Evison M, Atack M, Bayliss-Brideaux V, Colli-
gan D, et al. Implementing lung cancer screening: baseline results from
a community-based ‘Lung Health Check’ pilot in deprived areas of
Manchester. Thorax. 2019 Apr;74(4):405-9. http://dx.doi.org/10.1136/
thoraxjnl-2017-211377. PubMed. 1468-3296

Field JK, deKoning H, Oudkerk M, Anwar S, Mulshine J, Pastorino U,
et al. Implementation of lung cancer screening in Europe: challenges and
potential solutions: summary of a multidisciplinary roundtable discus-
sion. ESMO Open. 2019 Oct;4(5):¢000577. http://dx.doi.org/10.1136/es-
moopen-2019-000577. PubMed. 2059-7029

Yang D, Liu Y, Bai C, Wang X, Powell CA. Epidemiology of lung can-
cer and lung cancer screening programs in China and the United States.
Cancer Lett. 2020 Jan;468:82—7. http://dx.doi.org/10.1016/j.can-
1et.2019.10.009. PubMed. 1872-7980

Thomson CC, Mckee AB. American Thoracic Society/American Lung
Association Lung Cancer Screening Implementation Guide. Am J
Respir Crit Care Med. 2018 Nov;198(9):1120-1. http://dx.doi.org/
10.1164/rccm.201809-1699ED. PubMed. 1535-4970

Krist AH, Davidson KW, Mangione CM, Barry MJ, Cabana M, Caugh-
ey AB, et al.; US Preventive Services Task Force. Screening for Lung
Cancer: US Preventive Services Task Force Recommendation State-
ment. JAMA. 2021 Mar;325(10):962-70. http://dx.doi.org/10.1001/ja-
ma.2021.1117. PubMed. 1538-3598

Arndt V. ea. Schweizerischer Krebsbericht 2015. Stand und Entwicklun-
gen. Bundesamt fiir Statistik (BFS), Nationales Institut fiir Krebsepi-
demiologie und —registrierung (NICER), Schweizer Kinderkrebsregister
(SKKR); 2016.

https://cancerscreeningcommittee.ch/. Cancer Screening Comitee. 2014.
Oudkerk M, Liu S, Heuvelmans MA, Walter JE, Field JK. Lung cancer
LDCT screening and mortality reduction - evidence, pitfalls and future
perspectives. Nat Rev Clin Oncol. 2021 Mar;18(3):135-51.
http://dx.doi.org/10.1038/s41571-020-00432-6. PubMed. 1759-4782
Bradley SH, Shinkins B, Kennedy MP. What is the balance of benefits
and harms for lung cancer screening with low-dose computed tomogra-
phy? J R Soc Med. 2021 Apr;114(4):164-70. http://dx.doi.org/10.1177/
0141076821991108. PubMed. 1758-1095

Bucher HC SD, Tomonaga Y. Low-dose CT screening for lung cancer.
2021.

Dawson Q. NELSON trial: reduced lung-cancer mortality with volume
CT screening. Lancet Respir Med. 2020 Mar;8(3):236. http://dx.doi.org/
10.1016/82213-2600(20)30059-X. PubMed. 2213-2619

Veronesi G, Baldwin DR, Henschke CI, Ghislandi S, Iavicoli S, Oud-
kerk M, et al. Recommendations for Implementing Lung Cancer Screen-
ing with Low-Dose Computed Tomography in Europe. Cancers (Basel).
2020 Jun;12(6):E1672. http://dx.doi.org/10.3390/cancers12061672.
PubMed. 2072-6694

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Swiss Med WKkly. 2022;152:w30154

Sadate A, Occean BV, Beregi JP, Hamard A, Addala T, de Forges H, et
al. Systematic review and meta-analysis on the impact of lung cancer
screening by low-dose computed tomography. Eur J Cancer.

2020 Jul;134:107-14. http://dx.doi.org/10.1016/j.ejca.2020.04.035.
PubMed. 1879-0852

Lowenstein LM, Godoy MC, Erasmus JJ, Zirari Z, Bennett A, Leal VB,
et al. Implementing Decision Coaching for Lung Cancer Screening in
the Low-Dose Computed Tomography Setting. JCO Oncol Pract.

2020 Aug;16(8):e703-25. http://dx.doi.org/10.1200/JOP.19.00453.
PubMed. 2688-1535

Martinez Pérez E, de Aguiar Quevedo K, Arraras Martinez M, Cruz Mo-
jarrieta J, Arana Fernandez de Moya E, Barrios Benito M, et al. Lung
Cancer Screening: Use of Low-Dose Computed Tomography [Engl Ed].
Arch Bronconeumol. 2019 Oct;55(10):526-31. http://dx.doi.org/
10.1016/j.arbr.2019.08.001. PubMed. 1579-2129

Wattson DA, Hunink MG, DiPiro PJ, Das P, Hodgson DC, Mauch PM,
et al. Low-dose chest computed tomography for lung cancer screening
among Hodgkin lymphoma survivors: a cost-effectiveness analysis. Int J
Radiat Oncol Biol Phys. 2014 Oct;90(2):344-53. http://dx.doi.org/
10.1016/j.ijrobp.2014.06.013. PubMed. 1879-355X

Wade S, Weber M, Caruana M, Kang YJ, Marshall H, Manser R, et

al. Estimating the Cost-Effectiveness of Lung Cancer Screening with
Low-Dose Computed Tomography for High-Risk Smokers in Australia.
J Thorac Oncol. 2018 Aug;13(8):1094-105. http://dx.doi.org/10.1016/
j.jth0.2018.04.006. PubMed. 1556-1380

Tomonaga Y, Ten Haaf K, Frauenfelder T, Kohler M, Kouyos RD, Shi-
laih M, et al. Cost-effectiveness of low-dose CT screening for lung can-
cer in a European country with high prevalence of smoking-A modelling
study. Lung Cancer. 2018 Jul;121:61-9. http://dx.doi.org/10.1016/
j.lungcan.2018.05.008. PubMed. 1872-8332

Shmueli A, Fraifeld S, Peretz T, Gutfeld O, Gips M, Sosna J, et al. Cost-
effectiveness of baseline low-dose computed tomography screening for
lung cancer: the Israeli experience. Value Health. 2013 Sep-
Oct;16(6):922-31. http://dx.doi.org/10.1016/j.jval.2013.05.007.
PubMed. 1524-4733

Raymakers AJ, Mayo J, Lam S, FitzGerald JM, Whitehurst DG,

Lynd LD. Cost-Effectiveness Analyses of Lung Cancer Screening
Strategies Using Low-Dose Computed Tomography: a Systematic Re-
view. Appl Health Econ Health Policy. 2016 Aug;14(4):409-18.
http://dx.doi.org/10.1007/s40258-016-0226-5. PubMed. 1179-1896
Puggina A, Broumas A, Ricciardi W, Boccia S. Cost-effectiveness of
screening for lung cancer with low-dose computed tomography: a sys-
tematic literature review. Eur J Public Health. 2016 Feb;26(1):168-75.
http://dx.doi.org/10.1093/eurpub/ckv158. PubMed. 1464-360X

Lopci E, Castello A, Morenghi E, Tanzi D, Cavuto S, Lutman F, et

al. Cost-effectiveness of second-line diagnostic investigations in patients
included in the DANTE trial: a randomized controlled trial of lung can-
cer screening with low-dose computed tomography. Nucl Med Com-
mun. 2019 May;40(5):508-16. http://dx.doi.org/10.1097/
MNM.0000000000000993. PubMed. 1473-5628

Jaine R, Kvizhinadze G, Nair N, Blakely T. Cost-effectiveness of a low-
dose computed tomography screening programme for lung cancer in
New Zealand. Lung Cancer. 2020 Jun;144:99-106. http://dx.doi.org/
10.1016/j.lungcan.2020.03.010. PubMed. 1872-8332

Jaine R, Kvizhinadze G, Nair N, Blakely T. Cost-effectiveness of a low-
dose computed tomography screening programme for lung cancer in
New Zealand. Lung Cancer. 2018 Oct;124:233—40. http://dx.doi.org/
10.1016/j.lungcan.2018.08.004. PubMed. 1872-8332

Griffin E, Hyde C, Long L, Varley-Campbell J, Coelho H, Robinson S,
et al. Lung cancer screening by low-dose computed tomography: a cost-
effectiveness analysis of alternative programmes in the UK using a new-
ly developed natural history-based economic model. Diagn Progn Res.
2020 Dec;4(1):20. http://dx.doi.org/10.1186/s41512-020-00087-y.
PubMed. 2397-7523

Field JK, Dufty SW, Baldwin DR, Brain KE, Devaraj A, Eisen T, et

al. The UK Lung Cancer Screening Trial: a pilot randomised controlled
trial of low-dose computed tomography screening for the early detection
of lung cancer. Health Technol Assess. 2016 May;20(40):1-146.
http://dx.doi.org/10.3310/hta20400. PubMed. 2046-4924

Esmaeili MH, Seyednejad F, Mahboub-Ahari A, Ameri H, Abdol-
lahzad H, Safaei N, et al. Cost-effectiveness analysis of lung cancer
screening with low-dose computed tomography in an Iranian high-risk
population. J Med Screen. 2021 Dec;28(4):494-501. http://dx.doi.org/
10.1177/09691413211018253. PubMed. 1475-5793

Du Y, Sidorenkov G, Heuvelmans MA, Groen HJ, Vermeulen KM,
Greuter MJ, et al. Cost-effectiveness of lung cancer screening with low-
dose computed tomography in heavy smokers: a microsimulation mod-
elling study. Eur J Cancer. 2020 Aug;135:121-9. http://dx.doi.org/
10.1016/j.¢jca.2020.05.004. PubMed. 1879-0852

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 8 of 9

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".
No commercial reuse without permission. See https://smw.ch/permissions


http://dx.doi.org/10.1016/j.ejca.2018.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30100160&dopt=Abstract
http://dx.doi.org/10.1093/annonc/mdx033
http://dx.doi.org/10.1093/annonc/mdx033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28327906&dopt=Abstract
http://dx.doi.org/10.1369/jhc.2009.953919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19687471&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1102873
http://dx.doi.org/10.1056/NEJMoa1102873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21714641&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1911793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31995683&dopt=Abstract
https://echalliance.com/croatia-first-to-introduce-early-screening-for-lung-cancer/
https://echalliance.com/croatia-first-to-introduce-early-screening-for-lung-cancer/
http://dx.doi.org/10.21037/tlcr.2019.03.09
http://dx.doi.org/10.21037/tlcr.2019.03.09
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31211110&dopt=Abstract
http://dx.doi.org/10.1136/thoraxjnl-2017-211377
http://dx.doi.org/10.1136/thoraxjnl-2017-211377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29440588&dopt=Abstract
http://dx.doi.org/10.1136/esmoopen-2019-000577
http://dx.doi.org/10.1136/esmoopen-2019-000577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31673428&dopt=Abstract
http://dx.doi.org/10.1016/j.canlet.2019.10.009
http://dx.doi.org/10.1016/j.canlet.2019.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31600530&dopt=Abstract
http://dx.doi.org/10.1164/rccm.201809-1699ED
http://dx.doi.org/10.1164/rccm.201809-1699ED
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30382762&dopt=Abstract
http://dx.doi.org/10.1001/jama.2021.1117
http://dx.doi.org/10.1001/jama.2021.1117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33687470&dopt=Abstract
https://cancerscreeningcommittee.ch/
http://dx.doi.org/10.1038/s41571-020-00432-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33046839&dopt=Abstract
http://dx.doi.org/10.1177/0141076821991108
http://dx.doi.org/10.1177/0141076821991108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33715495&dopt=Abstract
http://dx.doi.org/10.1016/S2213-2600(20)30059-X
http://dx.doi.org/10.1016/S2213-2600(20)30059-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32035508&dopt=Abstract
http://dx.doi.org/10.3390/cancers12061672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32599792&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2020.04.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32502939&dopt=Abstract
http://dx.doi.org/10.1200/JOP.19.00453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32208092&dopt=Abstract
http://dx.doi.org/10.1016/j.arbr.2019.08.001
http://dx.doi.org/10.1016/j.arbr.2019.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31036378&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2014.06.013
http://dx.doi.org/10.1016/j.ijrobp.2014.06.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25104066&dopt=Abstract
http://dx.doi.org/10.1016/j.jtho.2018.04.006
http://dx.doi.org/10.1016/j.jtho.2018.04.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29689434&dopt=Abstract
http://dx.doi.org/10.1016/j.lungcan.2018.05.008
http://dx.doi.org/10.1016/j.lungcan.2018.05.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29858029&dopt=Abstract
http://dx.doi.org/10.1016/j.jval.2013.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24041342&dopt=Abstract
http://dx.doi.org/10.1007/s40258-016-0226-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26873091&dopt=Abstract
http://dx.doi.org/10.1093/eurpub/ckv158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26370440&dopt=Abstract
http://dx.doi.org/10.1097/MNM.0000000000000993
http://dx.doi.org/10.1097/MNM.0000000000000993
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30875336&dopt=Abstract
http://dx.doi.org/10.1016/j.lungcan.2020.03.010
http://dx.doi.org/10.1016/j.lungcan.2020.03.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32317183&dopt=Abstract
http://dx.doi.org/10.1016/j.lungcan.2018.08.004
http://dx.doi.org/10.1016/j.lungcan.2018.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30268467&dopt=Abstract
http://dx.doi.org/10.1186/s41512-020-00087-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33292800&dopt=Abstract
http://dx.doi.org/10.3310/hta20400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27224642&dopt=Abstract
http://dx.doi.org/10.1177/09691413211018253
http://dx.doi.org/10.1177/09691413211018253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34039102&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2020.05.004
http://dx.doi.org/10.1016/j.ejca.2020.05.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32563896&dopt=Abstract

Review article: Biomedical intelligence
I —————

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Crengle S. Comment on: Jaine et al Cost-effectiveness of a low-dose
computed tomography screening programme for lung cancer in New
Zealand. Lung Cancer 2018, 124, 233-240. 2018/10/01. DOI:
http://dx.doi.org/10.1016/j.lungcan.2018.08.004. . Lung Cancer.
2020;145:219-20.

Wiener RS, Gould MK, Arenberg DA, Au DH, Fennig K, Lamb CR, et
al.; ATS/ACCP Committee on Low-Dose CT Lung Cancer Screening in
Clinical Practice. An official American Thoracic Society/American Col-
lege of Chest Physicians policy statement: implementation of low-dose
computed tomography lung cancer screening programs in clinical prac-
tice. Am J Respir Crit Care Med. 2015 Oct;192(7):881-91.
http://dx.doi.org/10.1164/rccm.201508-1671ST. PubMed. 1535-4970
Printz C. US Preventive Services Task Force issues new draft recom-
mendation statement regarding lung cancer screening. Cancer.

2020 Oct;126(19):4269. http://dx.doi.org/10.1002/cner.33193. PubMed.
1097-0142

Moyer VA, Force US; U.S. Preventive Services Task Force. Screening
for lung cancer: U.S. Preventive Services Task Force recommendation
statement. Ann Intern Med. 2014 Mar;160(5):330-8. http://dx.doi.org/
10.7326/M13-2771. PubMed. 1539-3704

Force US; U.S. Preventive Services Task Force. Lung cancer screening:
recommendation statement. Ann Intern Med. 2004 May;140(9):738-9.
http://dx.doi.org/10.7326/0003-4819-140-9-200405040-00014.
PubMed. 1539-3704

Zhou QH, Fan YG, Bu H, Wang Y, Wu N, Huang YC, et al. China na-
tional lung cancer screening guideline with low-dose computed tomog-
raphy (2015 version). Thorac Cancer. 2015 Nov;6(6):812-8.
http://dx.doi.org/10.1111/1759-7714.12287. PubMed. 1759-7706
Smetana GW, Boiselle PM, Schwartzstein RM. Screening for Lung
Cancer With Low-Dose Computed Tomography: Grand Rounds Discus-
sion From the Beth Israel Deaconess Medical Center. Ann Intern Med.
2015 Apr;162(8):577-82. http://dx.doi.org/10.7326/M15-0055.
PubMed. 1539-3704

Lee C. Screening for Lung Cancer: Effective Recruitment Methods. AJR
Am J Roentgenol. 2018 Mar;210(3):514—7. http://dx.doi.org/10.2214/
AJR.17.18755. PubMed. 1546-3141

Strong A, Renaud M. Using Social Media as a Platform for Increasing
Knowledge of Lung Cancer Screening in High-Risk Patients. J Adv
Pract Oncol. 2020 Jul;11(5):453-9. PubMed. 2150-0878

Hinshaw LB, Jackson SA, Chen MY. Direct mailing was a successful
recruitment strategy for a lung-cancer screening trial. J Clin Epidemiol.
2007 Aug;60(8):853—7. http://dx.doi.org/10.1016/
j.jclinepi.2006.11.005. PubMed. 0895-4356

Gren L, Broski K, Childs J, Cordes J, Engelhard D, Gahagan B, et

al. Recruitment methods employed in the Prostate, Lung, Colorectal,
and Ovarian Cancer Screening Trial. Clin Trials. 2009 Feb;6(1):52-9.
http://dx.doi.org/10.1177/1740774508100974. PubMed. 1740-7745
Balata H, Tonge J, Barber PV, Colligan D, Elton P, Evison M, et al. At-
tendees of Manchester’s Lung Health Check pilot express a preference
for community-based lung cancer screening. Thorax.

2019 Dec;74(12):1176-8. http://dx.doi.org/10.1136/tho-
raxjnl-2018-212601. PubMed. 1468-3296

Crosbie PA, Balata H, Evison M, Atack M, Bayliss-Brideaux V, Colli-
gan D, et al. Second round results from the Manchester ‘Lung Health
Check’ community-based targeted lung cancer screening pilot. Thorax.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Swiss Med Wkly. 2022;152:w30154

2019 Jul;74(7):700-4. http://dx.doi.org/10.1136/thoraxjnl-2018-212547.
PubMed. 1468-3296

Prorok PC, Andriole GL, Bresalier RS, Buys SS, Chia D, Crawford ED,
et al.; Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial
Project Team. Design of the Prostate, Lung, Colorectal and Ovarian
(PLCO) Cancer Screening Trial. Control Clin Trials.

2000 Dec;21(6 Suppl):273S-309S. http://dx.doi.org/10.1016/
S0197-2456(00)00098-2. PubMed. 0197-2456

Selby K, Gubelmann R, Lovis A, Bulliard JL, Beigelman-Aubry C, Ca-
sutt A, et al. [Lung cancer screening: what can we tell our patients while
we await a screening program? ]. Rev Med Suisse.

2020 Nov;16(713):2086-91. http://dx.doi.org/10.53738/
REVMED.2020.16.713.2086. PubMed. 1660-9379

Sverzellati N, Silva M, Calareso G, Galeone C, Marchiano A, Sestini S,
et al. Low-dose computed tomography for lung cancer screening: com-
parison of performance between annual and biennial screen. Eur Radiol.
2016 Nov;26(11):3821-9. http://dx.doi.org/10.1007/
s00330-016-4228-3. PubMed. 1432-1084

ESTI. https://www.myesti.org/content-esti/uploads/ESTI-LCS-technical-
standards_2019-06-14.pdf. 2019.

Radiology ACo. 2019. Lung-RADS® Version 1.1. Accessed at
https://www.acr.org/-/media/ACR/Files/RADS/Lung-RADS/LungRAD-
SAssessmentCategoriesv1-1.pdf Accessed January 1, 2020.

Xu DM, Gietema H, de Koning H, Vernhout R, Nackaerts K, Prokop M,
et al. Nodule management protocol of the NELSON randomised lung
cancer screening trial. Lung Cancer. 2006 Nov;54(2):177-84.
http://dx.doi.org/10.1016/j.lungcan.2006.08.006. PubMed. 0169-5002
Silva M, Milanese G, Sestini S, Sabia F, Jacobs C, van Ginneken B, et
al. Lung cancer screening by nodule volume in Lung-RADS v1.1: nega-
tive baseline CT yields potential for increased screening interval. Eur
Radiol. 2021 Apr;31(4):1956-68. http://dx.doi.org/10.1007/
$00330-020-07275-w. PubMed. 1432-1084

McKee BJ, McKee AB, Kitts AB, Regis SM, Wald C. Low-dose com-
puted tomography screening for lung cancer in a clinical setting: essen-
tial elements of a screening program. J Thorac Imaging.

2015 Mar;30(2):115-29. http://dx.doi.org/10.1097/
RTI1.0000000000000139. PubMed. 1536-0237

Becker N, Motsch E, Gross ML, Eigentopf A, Heussel CP, Diene-
mann H, et al. Randomized Study on Early Detection of Lung Cancer
with MSCT in Germany: Results of the First 3 Years of Follow-up After
Randomization. J Thorac Oncol. 2015 Jun;10(6):890—-6.
http://dx.doi.org/10.1097/JT0.0000000000000530. PubMed. 1556-1380
Patz EF Jr, Pinsky P, Gatsonis C, Sicks JD, Kramer BS, Tammema-

gi MC, et al.; NLST Overdiagnosis Manuscript Writing Team. Over-
diagnosis in low-dose computed tomography screening for lung cancer.
JAMA Intern Med. 2014 Feb;174(2):269-74. http://dx.doi.org/10.1001/
jamainternmed.2013.12738. PubMed. 2168-6114

Marshall HM, Bowman RV, Yang IA, Fong KM, Berg CD. Screening
for lung cancer with low-dose computed tomography: a review of cur-
rent status. J Thorac Dis. 2013 Oct;5 Suppl 5:S524-39. PubMed.
2072-1439

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 9 of 9

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".
No commercial reuse without permission. See https://smw.ch/permissions


http://dx.doi.org/10.1016/j.lungcan.2018.08.004
http://dx.doi.org/10.1164/rccm.201508-1671ST
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26426785&dopt=Abstract
http://dx.doi.org/10.1002/cncr.33193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33372689&dopt=Abstract
http://dx.doi.org/10.7326/M13-2771
http://dx.doi.org/10.7326/M13-2771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24378917&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-140-9-200405040-00014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15126258&dopt=Abstract
http://dx.doi.org/10.1111/1759-7714.12287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26557925&dopt=Abstract
http://dx.doi.org/10.7326/M15-0055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25894026&dopt=Abstract
http://dx.doi.org/10.2214/AJR.17.18755
http://dx.doi.org/10.2214/AJR.17.18755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29261350&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32974070&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2006.11.005
http://dx.doi.org/10.1016/j.jclinepi.2006.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17606183&dopt=Abstract
http://dx.doi.org/10.1177/1740774508100974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19254935&dopt=Abstract
http://dx.doi.org/10.1136/thoraxjnl-2018-212601
http://dx.doi.org/10.1136/thoraxjnl-2018-212601
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31481631&dopt=Abstract
http://dx.doi.org/10.1136/thoraxjnl-2018-212547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30420406&dopt=Abstract
http://dx.doi.org/10.1016/S0197-2456(00)00098-2
http://dx.doi.org/10.1016/S0197-2456(00)00098-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11189684&dopt=Abstract
http://dx.doi.org/10.53738/REVMED.2020.16.713.2086
http://dx.doi.org/10.53738/REVMED.2020.16.713.2086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33146956&dopt=Abstract
http://dx.doi.org/10.1007/s00330-016-4228-3
http://dx.doi.org/10.1007/s00330-016-4228-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26868497&dopt=Abstract
https://www.myesti.org/content-esti/uploads/ESTI-LCS-technical-standards_2019-06-14.pdf
https://www.myesti.org/content-esti/uploads/ESTI-LCS-technical-standards_2019-06-14.pdf
https://www.acr.org/-/media/ACR/Files/RADS/Lung-RADS/LungRADSAssessmentCategoriesv1-1.pdf
https://www.acr.org/-/media/ACR/Files/RADS/Lung-RADS/LungRADSAssessmentCategoriesv1-1.pdf
http://dx.doi.org/10.1016/j.lungcan.2006.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16989922&dopt=Abstract
http://dx.doi.org/10.1007/s00330-020-07275-w
http://dx.doi.org/10.1007/s00330-020-07275-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32997182&dopt=Abstract
http://dx.doi.org/10.1097/RTI.0000000000000139
http://dx.doi.org/10.1097/RTI.0000000000000139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25658476&dopt=Abstract
http://dx.doi.org/10.1097/JTO.0000000000000530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25783198&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2013.12738
http://dx.doi.org/10.1001/jamainternmed.2013.12738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24322569&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24163745&dopt=Abstract

