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ABSTRACT

Lung cancer is the leading cause of cancer death in Europe.
Screening by means of low-dose computed tomography
(LDCT) can shift detection to an earlier stage and reduce
lung cancer mortality in high-risk individuals. However, to
date, Poland, Croatia, Italy, and Romania are the only Eu-
ropean countries to commit to large-scale implementation
of targeted LDCT screening. Using a health systems
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lung cancer screening. The European policy landscape is
highly variable, but potential barriers to implementation are
similar across countries and consistent with those reported
for other cancer screening programs. While consistent
quality and safety of screening must be ensured across all
screening centers, system factors are also important. These
include appropriate data infrastructure, targeted recruit-
ment methods that ensure equity in participation, sufficient
capacity and workforce training, full integration of
screening with multidisciplinary care pathways, and
smoking cessation programs. Stigma and underlying per-
ceptions of lung cancer as a self-inflicted condition are also
important considerations. Building on decades of imple-
mentation research, governments now have a unique op-
portunity to establish effective, efficient, and equitable lung
cancer screening programs adapted to their health systems,
curbing the impact of lung cancer on their populations.

� 2022 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Keywords: Computed tomography; Early detection; Lung
cancer; Policy; Screening

Introduction
Lung cancer is the leading cause of cancer deaths in

Europe.1 It is also the most expensive of all cancers,
accounting for nearly a quarter of productivity losses
because of cancer.2 Given that a large proportion of cases
are detected at an advanced stage when prognosis is
poor, early detection is recognized as the most promising
tool to reduce mortality from lung cancer.3 Cumulative
evidence from randomized controlled trials found that
targeted screening of former and current heavy smokers
through low-dose computed tomography (LDCT) results
in a substantial shift to an earlier stage of detection and
reduction in mortality.3–5 However, the global mo-
mentum for implementation of population-wide lung
cancer screening programs has been generally slow. In
Europe, Croatia, Poland, Italy, and Romania are the only
countries to have formally committed to setting up
nationwide, organized LDCT screening programs that
target high-risk individuals,6–9 with other countries
remaining cautious about investing in lung cancer
screening.

As has been seen with other forms of cancer
screening, translating findings from clinical trials into
real-world, large-scale screening programs is invariably
complex. Ensuring consistent quality across all partici-
pant screening centers is essential to minimizing the
risks of screening and optimizing its benefits. In addition,
health system factors external to the screening process
itself—such as system governance, workforce capacity,
quality and interoperability of data systems, and inte-
gration of screening into other health service delivery—
significantly impacts the ability to screen programs to
meet their stated objectives.10–12 Taking a health sys-
tems approach to planning for screening programs can,
thus, help determine what interplay of services, organi-
zations, people, technology, and information is needed to
foster successful implementation.

Health systems thinking has grown extensively over
recent years.13 It has been previously applied to
assessing barriers to uptake of breast, colorectal, and
cervical cancer screening programs across Europe,14 and
ensuring the sustainability of lung cancer screening
programs.15 The challenges specific to implementing
LDCT screening programs have been amply described in
the literature.16–20 Building on this research, we con-
ducted an analysis to understand the current policy
landscape for lung cancer screening in 10 European
countries and identify key considerations related to
implementation. This article presents a synthesis of our
findings.
Materials and Methods
A structured review of peer-reviewed and gray

literature was conducted to inform a policy landscape
analysis of lung cancer screening in 10 countries
(Belgium, Croatia, France, Germany, Italy, the
Netherlands, Poland, Spain, Sweden, and the United
Kingdom). A common structured search strategy was
used across all countries to identify relevant publications
published from January 2015 to July 2021 describing
local clinical trials and feasibility studies, pilot studies,
implementation research, and expert commentary on
lung cancer screening. Country-specific gray literature
sources, including policy reports, position papers, and
advocacy materials, were also searched for contextual
information. Searches were conducted in English, Span-
ish, French, German, and Italian. For Sweden, the
Netherlands, Croatia, and Poland, searches were con-
ducted in English, but key sources were identified in
their respective local languages and translated into
English.

Literature search findings were used to identify
relevant lung cancer screening experts for interview. A
total of 17 semistructured interviews were conducted
with local experts to discuss the current policy landscape
surrounding lung cancer screening. Interviewees were
not remunerated for their participation. Findings from
interviews were merged with those from the literature
to strengthen initial findings from desk research and
identify common themes. These were then mapped
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against the WHO Health Systems Framework.13 No pa-
tients were involved in this study thus no informed
consent was required.

Results
The policy landscape on lung cancer screening is

highly variable among the 10 countries studied. The
governments of Poland, Croatia, and Italy have
committed to implementing nationwide organized lung
cancer screening programs for high-risk individuals. The
United Kingdom, Sweden, and Germany are at advanced
stages of exploring the feasibility of large-scale imple-
mentation, whereas France, Belgium, the Netherlands,
and Spain are more hesitant in their approach (Table 1).
Regardless of where countries are on the road to
implementation, our research suggests they are all
exploring similar issues. Many relate to core health
system functions, especially governance, workforce and
technical capacity, service delivery, technology, infor-
mation, and data systems. Establishing the economic
rationale for investing in large-scale LDCT screening
programs is also an important concern, especially as
governments are still grappling with the impact of the
coronavirus disease 2019 (COVID-19) pandemic. Other
issues concern the ability of LDCT screening programs to
achieve sufficient coverage and access and consistent
quality and safety. Finally, as a public health investment,
LDCT programs must also improve population health
and achieve equity, responsiveness, and efficiency of
resource use, as defined by the WHO Health Systems
Framework (Fig. 1).13
Governance
The policy and regulatory process governing the de-

cision to implement screening programs is well defined
in all countries studied. All countries use Wilson and
Jungner’s original criteria,21 or slight variations thereof,
for assessing the merits of screening programs. De-
cisions regarding implementation take place at the na-
tional level in all countries except Belgium, in which each
region considers implementation independently.22 In
other countries, even when decisions are nationally led,
the implementation and organization of screening pro-
grams are often regionally led, with monitoring of data
on coverage, quality, and performance centralized at the
national level.

The role of pilot studies in guiding implementation
decisions varies by country. Several pilots are currently
underway in France,23–26 each with its own model of
funding sources, combining the private sector, local
charity, and government funds. It is unclear, however,
how the findings from these studies will be built into
national policy decisions around implementation—
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especially as the government recently expressed its
commitment to begin exploring pilot implementation.27

In Belgium, a multidisciplinary task force in the Flan-
ders region is submitting an application to the regional
health authorities and plans to run a pilot project.22 In
Italy and Sweden, pilots are endorsed by the national
government and built into the screening implementation
strategy.8,28 In Croatia, the decision was made to adopt a
national program on the basis of international studies,
without any local pilots. In the United Kingdom, the
rollout of “Targeted Lung Health Check” pilots has been
ongoing across England since 2019,29,30 and it is
assumed that this protocol, adapted in some way, will be
adopted by the U.K. National Screening Committee
should it decide in favor of LDCT screening.31

Leadership for screening has been multidisciplinary
in Europe, with radiologists, thoracic surgeons, and
pulmonologists having issued joint position papers on
LDCT screening at the European Union (EU) level and in
several countries.25,32–35 In Spain, the debate over LDCT
screening is somewhat polarized, with most clinicians in
favor of implementation and some members of the
epidemiologic community against it.36,37 Lung cancer
patient organizations have been actively involved in
policy discussions about LDCT screening at the EU
level38,39; their engagement at the national level is var-
iable, often reflecting limited capacity.

A consistent theme across all countries is the
importance of engaging family physicians and general
practitioners (GPs) to help recruit high-risk individuals
who could benefit from screening. Yet securing GP
engagement remains a significant challenge in many
countries,32 and providing training to GPs on lung cancer
screening is a recognized priority.40,41 In the
Netherlands and Belgium, experts suggested one reason
behind GPs’ reluctance to endorse lung cancer screening
is that they fear it will create additional pressures on
their already limited capacity. In France, earlier pilot
studies in the Somme region found that involving GPs in
the follow-up of their patients after screening helped
secure their buy-in; therefore, this role was built into the
protocol of later pilots.26 In Italy, the national pilot
studies are formally endorsed by the national society for
GPs, and all participating screening centers offer specific
training for GPs. In Poland, each regional screening
center collaborates with approximately 40 primary care
centers,7 involving a total of 600 primary care centers
nationwide. These are provided with leaflets and acces-
sible educational materials for potential screening can-
didates. GPs also play a central role in identifying,
following up, and monitoring participants in the Croatian
program, but equitable access to primary health care
remains an ongoing challenge across the country.42

Workforce Capacity
From expert interviews, concerns on human and

technical capacity to deliver large-scale LDCT screening
seem to vary by country. This is a particular concern in
the United Kingdom, where radiology capacity is already
failing to meet demand.43 All countries recognize the
importance of investing in dedicated training for
radiologists, robust quality control programs, and
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standardized protocols for nodule interpretation and
management.32 The potential for computer-aided detec-
tion tools, such as those using artificial intelligence to
support radiologists in reading computed tomography
(CT) scans, improve the accuracy of interpretation, and
alleviate pressures on existing capacity, is also being
explored.16

A joint position statement by the European Respira-
tory Society and the European Society of Radiology
recommends centralizing screening in multidisciplinary
accredited centers of excellence to ensure consistent
quality of screening and interpretation.32 In practice,
however, countries must balance the need to optimize
quality with ensuring ease of access to screening across
the country, leading to different organizational models.
Poland has privileged a centralized approach for its
National Program of Early Lung Cancer Detection7; one
leading center is appointed by the Ministry of Health in
each region and works with two to four selected
screening centers that perform CT scans. All diagnosis
and care decisions are centralized within a multidisci-
plinary team at the leading center.33,44 Italy is also
organizing screening in 18 centers of excellence.8 In
contrast, Germany, which has a large proportion of pri-
vate sector and ambulatory-based radiologists, is likely
to adopt a decentralized approach, with screening
offered either in community- or hospital-based radiology
clinics. All participating centers would be centrally
accredited, with interpretation and follow-up centralized
in specialist lung cancer centers.34 France is likely to
follow a similar model, mirroring its delivery of breast
cancer screening. The Targeted Lung Health Check
model in England offers screening in community settings
to improve outreach to high-risk individuals who live in
the most deprived neighborhoods, but also at some fixed
sites at hospitals where access is not a significant
issue.29 All screening centers are connected remotely to
centralized specialist multidisciplinary teams.
Service Delivery
Lung cancer screening is not an isolated interven-

tion, and its success hinges, in part, on the quality of
existing lung cancer pathways and their ability to
accommodate an increased volume of cases detected
through screening. In particular, surgical capacity is
likely to require scaling up, as it is the primary
treatment modality for early-stage lung cancer, the
numbers of which are expected to rise with LDCT
screening.6,45 Addressing deficits in existing lung can-
cer pathways, particularly in terms of rapid referral
pathways for patients with suspected lung cancer and
provision of care by a multidisciplinary team, is also
essential. In Croatia, for example, a priority waiting list
was introduced in 2017 to accelerate access to
specialist care once a referral from the GP has been
made.42 In the United Kingdom, a 23% difference in
one-year net survival rates for lung cancer has been
reported among regions, greater than for other com-
mon cancers,46 and it has been suggested that urgent
action should be taken to address deficiencies in
staffing provision for lung cancer care.47
Integration With Smoking Cessation Programs
Integration of LDCT screening with smoking cessa-

tion programs is essential to maximize the impact of
screening.32 One of the prerequisites for screening on
the basis of Wilson and Jungner’s criteria is that all
primary prevention efforts have been taken before of-
fering secondary prevention (risk reduction) strate-
gies.21 Operationalizing this integration in practice,
however, can be challenging. Both at the EU level and in
many countries, policy and advocacy platforms for
antitobacco efforts and lung cancer screening have
traditionally been disjointed, although recent efforts
from several professional and patient organizations have
helped to portray them as complementary approaches to
reduce the impact of smoking on our societies.48,49 The
unclear positioning of smoking cessation services within
some health systems may also hinder their delivery as a
complement to screening. In Germany, until recently,
social health insurance providers were prevented by law
from paying for smoking cessation medication, which
was classified as a “lifestyle” drug instead of a treatment
for addiction.50 The limited capacity of GPs to provide
smoking cessation advice was raised as an issue by ex-
perts in Poland, the Netherlands, and Belgium. In
response, Belgium created the role of tobaccologists,22

which include medical doctors, psychologists, pharma-
cists, and other health professionals, who are trained and
certified in providing smoking cessation advice. Another
issue in some countries is the low uptake of smoking
cessation programs. In Italy, for example, the 2019 Na-
tional Prevention Plan suggests that only 2% to 4% of
people who quit smoking had used state-funded smoking
cessation centers.51
Information and Data Management Systems
Information plays a central role in the operationali-

zation of organized screening programs. Sophisticated
data management systems are needed to bring together
all data elements, including regularly-updated recruit-
ment databases, screening results, image banks, and
follow-up data, to allow ongoing evaluation and moni-
toring of the program and its impact.

Programs also need to have a proper data infra-
structure to ensure the recruitment of eligible
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populations at successive screening rounds. Identifying
the eligible population for targeted LDCT screening is
infinitely more complex than for breast, cervical, or
colorectal screening, in which eligibility is solely on the
basis of age and sex. Detailed individual data on smoking
history are needed, yet most countries lack a population-
wide database that contains this information.19 One
exception is the United Kingdom, where smoking status
is recorded in electronic medical records by GPs. How-
ever, these data are not always entirely reliable.19 Most
often, a multistep approach is needed to identify those
eligible for LDCT screening, involving a combination of
centralized recruitment, individual outreach by GPs, and
online questionnaires that capture other data to refine
candidate selection.16,52 In Germany, the German
Radiological Society and the German Respiratory Society
recommend that initial invitations to screening should
be issued by pulmonologists rather than GPs.34

All countries are also exploring the use of existing
personalized risk models to expand recruitment to
people who are at high-risk for lung cancer owing to
other factors, such as race and ethnicity, socioeconomic
status, family history, and the presence of comorbid-
ities.32 These individuals may otherwise be excluded if
eligibility is defined solely on smoking status and
age.20,53 Many ongoing pilot studies include existing risk
models to make sure they are adapted to their pop-
ulation’s epidemiologic and demographic characteristics.
Access, Coverage, Responsiveness, and Equity
One of the most typically cited challenges by experts

interviewed for this work was securing high attendance
from vulnerable groups, particularly those from socially
disadvantaged backgrounds. These individuals typically
have the highest risk of lung cancer but are the least
likely to participate in screening.54 They also experience
cumulative inequalities along the lung cancer pathway
(Fig. 2).10,55 Experts emphasized the importance of
developing targeted approaches to secure attendance
from these vulnerable populations and ensure that
organized screening programs do not inadvertently
exacerbate existing inequalities.

Stigma was recognized as being a pervasive barrier to
attendance by many of the experts interviewed. Stigma
toward smoking, coupled with fear of a diagnosis of lung
cancer, can act as a significant psychological barrier to
attending screening, particularly among vulnerable
groups.19,54 The Targeted Lung Health Check model
adopted in England addresses this by presenting itself as
a “wellness” service, as opposed to a cancer screening
service.31 Information provided to the public deliber-
ately avoids reference to either lung cancer or smoking
and participants are offered comprehensive psychologi-
cal counseling to help them overcome any feelings of
stigma or fear during screening.29 This approach has
proven very successful in recruiting people from
vulnerable groups,30 and its application is currently be-
ing explored in Sweden and elsewhere in Europe.

Localized qualitative research can help identify
context-specific barriers to screening and develop
appropriate outreach approaches targeted at specific
high-risk groups.10,56 For example, population surveys in
France found that respondents overestimated the five-
year survival rate from lung cancer, yet underestimated
the potential for cure by surgery when performed at an
early stage.57 Local research also uncovered different
perceptions of lung cancer risk depending on smoking
status: current smokers were generally more aware of the
risks of lung cancer and more likely to participate in
screening, whereas former smokers were susceptible to
underestimating risk and declining participation.57,58

Interestingly, these findings contrast with those from
the U.K. Lung Screening trial and the Dutch-Belgian



Table 2. Key Considerations for Successful Implementation of Lung Cancer Screening Programs
System
building
blocks

Governance � Clear definition of roles between national, regional or local levels in terms of decision-
making, organization, and deployment of screening, with centralized monitoring of data
and a national protocol guiding all implementation

� Opportunities for the involvement of relevant professional societies and patient organi-
zations in decision-making on lung cancer screening

Information � Comprehensive data management system, covering all aspects of the program
� Full interoperability between screening program and health data systems to capture
outcomes for all screening attendees and ensure regular updating of invitation database

� Widespread information campaign conveying appropriate, accessible information about
screening through all possible channels

Health workforce � Comprehensive workforce planning to ensure sufficient personnel to perform scans and
follow-up care

� Training and accreditation criteria are defined for all imaging personnel and applied in all
participating screening centers

� Full engagement of primary care physicians, with appropriate training in place

Medical technologies � Quality criteria for CT scans and low-dose specifications consistent across all screening
centers

� Identification of the best software to perform a volumetric assessment of nodules
� Use of AI to aid interpretation of scans

Service delivery � Screening program fully integrated into multidisciplinary care pathways
� Preemptive addressing of any deficits along the lung cancer pathway that may result in
delays in diagnosis and access to care

� Full integration of lung cancer screening program with an existing smoking cessation
program

System goals Access, coverage, equity,
and responsiveness

� Optimal selection criteria for screening are defined, to ensure broad outreach to the
population at the highest risk of lung cancer, and built into the invitation database

� The selection of organization model (centralized vs. decentralized) balances the need for
consistent quality with ease of access to the population

� Shared decision-making is built into screening protocol to ensure participants are fully
informed of the risks and benefits of screening

� Targeted outreach and careful messaging to address known barriers to attendance in
vulnerable groups, including fears of diagnosis, and stigma surrounding smoking

Quality and safety � Systematic quality assurance is built into all screening centers, regardless of location, and
quality assurance metrics established from outset of the program

� A consistent definition of ‘low dose’ adopted across all screening centers

Efficiency � Centralized coordination of the program, building economies of scale with other screening
programs, as appropriate

� Exploration of individualized screening protocols on the basis of biomarkers or other
factors to minimize false positives, unnecessary scans, and exploratory procedures (also
relevant to “Quality and safety”)

Population health � Monitoring of lung cancer cases detected by the program, and outside of it, stratified by
socioeconomic, and demographic data

� Monitoring of impact on stage distribution and lung cancer mortality through appropriate
data linkages to cancer registry

AI, artificial intelligence; CT, computed tomography.
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randomised controlled lung cancer CT screening trial, in
which current smokers were less likely to participate than
former smokers.19,54

Targeted approaches may also be helpful for women.
In most countries, the incidence of, and mortality from,
lung cancer is rising in women, whereas they are slowly
declining or stable in men.59 There is also evidence that
LDCT screening results in a greater reduction in lung
cancer mortality in women than in men.4 Drawing on
these findings, the Stockholm region in Sweden is
exploring the integration of LDCT screening into existing
breast cancer screening programs.60
Minimizing Harms and Optimizing Benefits of
Screening

A core consideration in all countries is how to achieve
an acceptable balance of benefits and harms from
screening while minimizing the risk of unnecessary
exposure to radiation and false-positive findings result-
ing in unnecessary procedures. Adoption of the most up-
to-date protocols for nodule interpretation and clinical
workup in combination with systematic quality assur-
ance is key,52,61 as is finding the screening frequency
that balances specificity and sensitivity. There is
currently no consensus in the literature on whether



Figure 3. Possible approaches to address barriers to lung cancer screening. Possible approaches to counter each identified
barrier are suggested outside the triangle. Please note that some identified barriers could fall across several areas.
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annual or biennial screening is preferred,62 and both are
being considered across the 10 countries studied. An
area of active research is whether screening intervals
can be personalized according to baseline risk, measured
by baseline CT scan, biomarkers, and other factors. The
feasibility of this risk-based approach, including poten-
tial gender-based protocols, is being explored in the EU-
funded towards INdividually tailored INvitations,
screening INtervals, and INtegrated co-morbidity
reducing strategies in lung cancer screening trial
currently underway in five countries.63

Discussion
Our analysis confirms that many systemic factors

need to align to ensure the success of LDCT screening
programs (Table 2). Screening programs are not just
about optimizing the quality and safety of the screening
event itself. They need to ensure screening is built into
efficient, well-coordinated programs, supported by
appropriate data infrastructure that allows accurate
monitoring of the outcomes throughout the screening
pathway. Programs should address potential inequalities
in participation, be supported by sufficient capacity and
workforce training, and be fully integrated with multi-
disciplinary care pathways and smoking cessation
interventions.16,52

Reliable population-level information is needed to
identify those at the highest risk of lung cancer who are
most likely to benefit from screening. Culturally sensitive
messaging and shared decision-making tools, ideally co-
designed with target populations, are fundamental to
overcoming informational and psychological barriers to
screening and conveying an accurate account of risks
and benefits to eligible participants.10,64 Awareness



Table 3. Reported Efficiency of Lung Cancer Screening Compared With Other Cancer Screening Programs

Cancer Screening method
Number needed to screen
to avoid one cancer deatha Reported 95% CIs

Colorectal cancerb gFOBT
Flexible sigmoidoscopy

377–515
864

377 (249 to 887)
515 (373 to 867)
864 (672 to 1266)

Breast cancerc Mammography 645–1724 645 (441 to 1389)
1724 (1176 to 3704)

Lung cancerd LDCT 130–320 ..
aWill vary by screening interval selected.
bEstimates for colorectal cancer vary by screening test offered: the gFOBT lower estimate reported is 377 (95% CI: 249, 887) and the upper estimate is 515 (95%
CI: 373, 867). For flexible sigmoidoscopy, the estimate is 864 (95% CI: 672–1266).74
cMammography compared with usual care: lowest estimate is for women aged 70 to 74 years (95% CI: 441, 1389), the highest estimate is 1724 for women aged
40 to 49 years (95% CI: 1176, 3704).75
dEstimates reported by the Dutch-Belgian Randomized Lung Cancer Screening Trial (NELSON) and U.S. National Lung Screening Trial.5,6

CIs, confidence intervals; gFOBT, guaiac fecal occult blood testing; LDCT, low-dose computed tomography.
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campaigns from patient organizations, professional so-
cieties, and antitobacco groups can help shift attitudes
toward lung cancer and smoking, in particular, by
reducing stigma and fatalistic attitudes around lung
cancer. These campaigns can also serve to galvanize
public and political support for LDCT screening.

Equity is an essential dimension of any LDCT
screening program. People from socially disadvantaged
populations are at the highest risk of lung cancer, pre-
senting late with symptoms, and experiencing poor
survival as a result.55 It is broadly recognized that tar-
geted outreach approaches are needed to secure atten-
dance from these high-risk groups. However, there is
little consensus as to what constitutes an optimal
approach. Some interventions, such as individual
outreach by GPs to high-risk individuals, may not be
economically viable.31,65 One possible approach that
merits exploring is the role that other community pro-
viders (for instance, pharmacists) can play in engaging
high-risk individuals who may not be in regular contact
with primary care services.66

A helpful framework that can be applied to determine
the most appropriate approaches to address barriers to
lung cancer screening attendance is the Capability, Op-
portunity, Motivation, and Behavior model.56 The model
maps the range of physical, psychological, and social
barriers that impact an individual’s capability, opportu-
nity, and motivation to engage in lung cancer
screening.54 Drawing on lessons learned from other
cancer screening programs and expert interviews con-
ducted during this research,64,67 potential interventions
to address specific barriers to lung cancer screening are
mapped against the Capability, Opportunity, Motivation,
and Behavior model in Figure 3.

One question that was being asked in all countries
pertained to the economic feasibility of LDCT screening.
Experts suggested their governments have traditionally
been cautious in investing in another large-scale
screening program, and their hesitancy may be exacer-
bated by budgetary pressures brought on by the COVID-
19 pandemic. Yet economic evaluations conducted
internationally and in many of the 10 countries studied
suggest that high-quality targeted LDCT screening is
likely to be within acceptable thresholds for cost effec-
tiveness.28,68–72 A recent analysis in Italy suggests that
the cost-effectiveness ratio for LDCT screening compares
favorably with those for colorectal, breast, and cervical
cancer screening.73 Studies also suggest that LDCT
screening is more efficient than colorectal, breast, and
cervical cancer screening, requiring fewer people to be
screened to prevent one cancer death (Table 3).5,6,74,75

Personalization of LDCT screening is likely to play an
important role in optimizing the balance of benefits and
risks, improving the efficiency of resource use, and
helping screening programs maximize their impact in
shifting the detection of lung cancer to an earlier stage.53

At the same time, tailoring screening minimizes the risk
of unnecessary explorations and repeat scans for in-
dividuals who present with lower risk.76 Several studies
are exploring the role that biomarkers, such as liquid
biopsies, can play to determine the baseline risk of
people attending the screening and individualize ensuing
protocols. However, the precise role they can play re-
mains to be elucidated.77

Another important consideration is that LDCT
screening may offer the opportunity to detect other
common conditions—namely chronic obstructive pul-
monary disease and cardiovascular disease78—and
potentially act as a catalyst for some people to quit
smoking and adopt healthier behaviors.33 Thus, its
impact could extend beyond lung cancer to reducing the
burden of other common noncommunicable diseases as
well. Clear management protocols would be required to
guide individuals to appropriate care pathways on the
basis of LDCT findings, as is the case with incidental
nodule management protocols.52 This would involve a
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shift away from indication-specific care pathways to a
multidisciplinary, multidisease approach, and would
require close coordination among pulmonologists, car-
diologists, and other health professionals,52 supported
by a comprehensive electronic medical record system
that bridges different care settings.11

In conclusion, many of the challenges identified in
our research are consistent with previous findings in the
literature.16–19 There is a wealth of ongoing feasibility
research in Europe and elsewhere that can help identify
sustainable solutions most suited to each national
context. It is also worth bearing in mind that similar
challenges existed for the implementation of other can-
cer screening programs.11,67

Ultimately, the decision to invest in large-scale LDCT
screening programs will be a matter of political will and
judgment. Given the maturity of the evidence supporting
LDCT screening,3 it is disappointing that the pace of
implementation around Europe has been so slow. The
pressures of the COVID-19 pandemic have undoubtedly
contributed to this slow pace, but this is not the only
factor. Underlying perceptions of lung cancer as a self-
inflicted condition, stigma toward people who smoke,38

and possible reluctance by governments to commit to
long-term investment in a large-scale prevention pro-
gram, are all possible contributing factors.

With lung cancer outcomes badly hit by the COVID-19
pandemic, shifting the tide on lung cancer takes on
renewed urgency. Early detection is the most effective
way to transform lung cancer from a fatal to a treatable
condition. Building on decades of research, governments
now have a unique opportunity to create the most locally
appropriate, effective, efficient, and equitable lung can-
cer screening programs within their health systems.
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