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INTRODUCTION 

The momentum for implementing targeted low-dose computed 
tomography (LDCT) screening programmes for lung cancer has 
gained pace over recent years, calling for careful consideration 
of how to optimise these programmes in terms of feasibility and 
public health impact. Setting up a lung cancer screening programme 
is complex, but a wealth of implementation research and a growing 
number of large-scale programmes continue to provide important 
lessons on how to optimise design and implementation.1 

The Lung Cancer Policy Network has developed an implementation 
toolkit, which includes a framework to support those involved in the 
planning and delivery of lung cancer screening programmes. The 
framework follows a health systems approach and is organised into 
six domains, each consisting of a series of metrics. The metrics help 
users assess whether key requirements for screening are in place and 
identify gaps that may need addressing (Figure 1). 

Figure 1. Six domains for assessing health system readiness for the implementation of lung cancer screening

This series of policy briefs explores the six core domains 
underpinning the implementation framework, with this brief focused 
on developing a protocol for LDCT screening. This brief provides key 
insights on establishing a clear protocol for lung cancer screening, 
presenting case studies from countries where implementation is 
underway. It also offers recommendations on how stakeholders and 
policymakers can support successful implementation.
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ESTABLISHING A PROTOCOL  
FOR LDCT LUNG CANCER SCREENING: 
WHY IS THIS IMPORTANT?

The Wilson and Jungner criteria and the World Health Organization 
stipulate that, in order to be built into an organised programme, 
a screening test should be safe, precise, validated and acceptable 
to the population.2 3 Therefore, a key component of the planning 
process for implementing lung cancer screening via low-dose 
computed tomography (LDCT) is to put a clear protocol in place 
to ensure that each of these criteria is consistently met across all 
components of the screening programme. These components include 
identifying the eligible population, recruiting participants, delivering 
computed tomography (CT) scans, evaluating results, referring 
people for diagnosis and treatment when necessary, and managing 
any other conditions detected incidentally via screening. 

A clear protocol can also enable health system leaders to maximise 
the unique opportunity offered by a lung cancer screening 
programme to engage a population at high risk of lung cancer in 
other public health initiatives, such as smoking cessation. 

This policy brief highlights some of the key considerations around 
designing a protocol for LDCT screening programmes to ensure the 
delivery of effective, safe and high-quality screening. 

Health system decision-makers must:

  �develop protocols that are tailored to the target population 
and can adapt to emerging evidence and innovation – to 
maximise effectiveness and ensure participant safety

  �ensure high-quality screening from start to finish  
– by monitoring and managing variability in the delivery  
of screening 

  �embed smoking cessation services within screening 
programmes – to amplify the success of screening. 



 ��Develop protocols that are tailored to the 
target population and can adapt to emerging 
evidence and innovation

Health system leaders should tailor screening protocols to account 
for variation among target populations, including who is considered 
at high risk of lung cancer. Much of the evidence for LDCT screening 
comes from randomised controlled trials conducted with strict 
criteria in a select few countries.4 Applying a protocol that has not 
been validated on the population to be screened may lead to lower 
reach or effectiveness of screening; local implementation research 
can be used to inform how the protocol may be adapted as required. 

It is essential to update protocols in line with the latest evidence-
based guidelines to ensure that LDCT screening remains a safe tool 
for early detection. Although the radiation dose from a single CT 
scan is low (Figure 2), the associated risk differs for each individual 
in a screening programme.5-7 There is no general definition of a low-
dose CT scan, and the concept of ‘as low as reasonably acceptable’ 
(ALARA) is widely advocated as best practice.7-10 While recently 
published guidelines are a first step towards standardisation,10-12 
the continual monitoring and adjustment of protocols against 
these guidelines is of utmost importance to ensure the safety of all 
participants. 

Health system leaders should also be ready to adopt new 
technologies and techniques to optimise the effectiveness, 
efficiency and quality of LDCT screening. Innovation in medical 
imaging has not only markedly reduced the minimum radiation 
dose required per scan but also led to higher-quality CT images.7 13 
Emerging technologies that enhance radiologists’ ability to detect 
the presence of lung cancer on an LDCT scan can reduce the 
number of false-positive results from screening (Figure 3).14 At the 
same time, removing the need for a manual evaluation of scans by 
a second radiologist alleviates the radiology team’s workload and 
streamlines clinical decision-making for diagnostic workup.14-17 At the 
planning stage, the protocol should ideally be set up in such a way 
that the programme is ready to transition to these new techniques as 
the technology matures and becomes more commonplace.
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CT, computed tomography; mSv, millisievert, a measure of the amount of radiation absorbed by the body. 
Adapted from a decision aid by the US Agency for Healthcare Research and Quality (2016)18 in line with the latest recommendation statement 
from the United States Preventive Services Task Force (2021).19 20  
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Figure 2. Understanding the relative radiation dose of LDCT lung cancer screening (US decision aid) 
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Figure 3. New techniques that may enhance the detection of lung cancer on LDCT scans14

Biomarkers Nodule risk calculators AI-assisted volumetry* Radiomics*

The presence of certain 
biomarkers in blood or 

breath samples may be 
early indicators that an 

individual is at risk of lung 
cancer. Many biomarkers 

are being assessed for 
their potential to be 
used in non-invasive 
tests for lung cancer, 

including how they may 
be combined with other 

techniques. 

These are models 
that incorporate an 

individual’s risk factors 
for lung cancer (e.g. age, 

smoking history) with 
features from the LDCT 

scan (e.g. shape, size and 
location of the nodule) to 
estimate the probability 

that a nodule may be lung 
cancer. 

Volumetric analysis is 
used to estimate the 

probability of a nodule 
being lung cancer 

based on its growth rate 
(volume doubling time).8 

AI-assisted volumetry 
automates this process 

with software that 
incorporates machine 

learning.21

This emerging field of 
study extracts a large 

number of features from 
an LDCT image to model 
the risk of a nodule being 
lung cancer. Radiomics 

also seeks to predict 
an individual’s response 
to different treatments 
and their anticipated 

survival to enable a more 
personalised approach to 

cancer management.21

*AI-assisted volumetry and radiomics are distinct methods that both use computer-aided detection.



 ��Ensure high-quality screening  
from start to finish

Quality assurance processes are essential to ensure that all CT 
scans performed within a screening programme are of consistently 
high quality. The conditions under which LDCT screening is delivered 
can vary between sites depending on individual technique and the 
selected equipment manufacturer.13 22 A clearly defined workflow 
can support the core members of the team involved in delivering 
scans (e.g. medical physicists, radiographers, radiologists, respiratory 
medicine specialists) to establish a process to reduce this variability 
and address any deviation from the protocol. The availability of 
medical devices, such as phantoms, can also support continual 
monitoring of how each CT scan is delivered for quality control  
(Case study 1).23

Accreditation and ongoing training are effective approaches to 
embedding quality standards within programmes and enhancing 
public trust in LDCT screening. All personnel involved in screening 
should receive training focused on embedding quality standards 
across the entire programme, including recruitment, equipment 
and examination performance, image interpretation, diagnostic 
workup and reporting. In addition, external accreditation, which 
involves conducting regular audits of sites that offer screening to 
ensure that they meet all regulatory requirements,3 can help enhance 
public trust in LDCT screening programmes. Even if an established 
accreditation provider is not available locally, standards published in 
other countries can serve as a helpful reference and benchmark for 
all participating sites (Case study 2).24-26

7Supporting the implementation of lung cancer screening:  
a focus on developing a clear protocol for LDCT screening



Case study 1 

The use of phantoms for quality control of LDCT screening 

Phantoms are medical devices that simulate a body 
and are used to calibrate and test the accuracy of CT 
equipment.23 Each time CT equipment is adjusted (e.g. 
a lamp is replaced) or after a prolonged period of use, 
a phantom may be used to test whether CT scanner 
specifications remain unchanged and safe for human use. 

The Medical University of Gdańsk (Poland) conducted 
a series of phantom studies to ensure participant safety 
when developing a protocol for LDCT screening. 
The study findings informed the development of a 
quality management system (QMS), which has been 
implemented by the National Lung Cancer Screening Pilot 
Program in Poland (WWRP).27 

During scans, the radiation dose for every participant 
is closely monitored by a medical physicist, and any 
deviation from the CT acquisition protocol is logged in 
the QMS for monthly evaluation by the Multidisciplinary 
Tumor Board. Should a significant error be detected, the 
participant is immediately referred by the programme 
coordinator for a precautionary medical examination. 

Poland
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Case study 2
Example criteria for accreditation to ensure the quality and safety  

of screening programmes

Example  
provider

The Korean Institute for 
Accreditation of Medical 
Imaging offers accreditation to 
sites participating in the Korean 
National Lung Cancer Screening 
Program (KNLCS).17 28

Accreditation from the American 
College of Radiology (ACR) allows 
screening providers to become 
Designated Lung Cancer Screening 
Centers in the national screening 
programme.29

Example criteria  
for accreditation

  �Only hospitals with CT 
scanners that meet a 
minimum specification can 
participate.

  �Hospitals must also be staffed 
by at least one radiologist 
who has undergone certified 
training in LDCT screening for 
lung cancer.28

  ��CT scanners and the protocol 
for screening must be 
externally audited every three 
years for quality control.17

  �The use of the ACR’s Lung-
RADS system modified for a 
South Korean population is 
recommended to standardise 
reporting of screening results 
to a quality control unit at the 
National Cancer Center.28

  ��Centres must have at least one 
CT unit that meets the minimum 
requirements for acceptable 
performance for lung cancer 
screening.29 

  ��Radiologists at each centre must  
be certified by the American 
Board of Radiology.

  �A quality control programme must 
be established and implemented 
under the supervision of a 
qualified medical physicist.25

  �Each centre must also submit 
data to the ACR Lung Cancer 
Screening Registry.29 

South Korea USA
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 ��Embed smoking cessation services  
within screening programmes

The success of lung cancer screening can be amplified by 
combining it with smoking cessation. Screening offers an 
opportunity to engage a high-risk population who might otherwise 
not seek smoking cessation services. Smoking cessation results in 
better clinical outcomes for people who participate in screening, 
increasing both the impact and the cost-effectiveness of screening 
programmes.30 31 This relationship is also bidirectional; people who 
participate in lung cancer screening programmes are more likely to 
quit smoking than the general population.32

Offering a package of different smoking cessation services could 
maximise the benefits of these services within an LDCT screening 
programme. Currently, there is no ‘one size fits all’ approach to 
the delivery of smoking cessation.33 However, numerous studies 
suggest that services that incorporate multiple strategies to 
support participants to stop smoking yield better outcomes than 
usual care.33-35 For example, a combination of counselling and 
pharmacotherapy (e.g. nicotine replacement) may be more effective 
than either intervention alone.35 

The approach to embedding smoking cessation within an LDCT 
screening programme should be based on local-level evidence.  
In some countries, such as the UK and Canada, an opt-out approach 
to smoking cessation during screening is being considered.36 37  
A different approach has been taken in South Korea, where the 
national screening programme has made smoking cessation 
counselling  mandatory for all participants who currently smoke.28 
Personalising smoking cessation to the needs of each participant 
in a screening programme is another approach being investigated 
in the UK.32 Regardless of the services offered, the choice of which 
model to adopt for integrating smoking cessation into screening 
should be based on local evidence of its impact in practice (Case 
study 3), including consideration of potential barriers to uptake.36 38
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Case study 3 
Examples of different approaches to integrating smoking cessation services into LDCT screening 

Country Types of services offered Implementation research  
evidence for approach

UK
Targeted Lung  

Health Check (TLHC) 
pilot programme 

In England, services include 
behavioural support sessions with 
specialists who can also dispense 
pharmacotherapy aids to help with 
stopping smoking.36 
The Yorkshire Enhanced Stop 
Smoking (YESS) trial assessed the 
outcomes of taking a personalised 
approach to smoking cessation on 
an opt-out basis.32

Various TLHC pilot sites 
have offered different 
solutions to integrating 
smoking cessation services 
into screening.36 Among 
the people with lung 
cancer detected during 
screening in the YESS trial 
who then participated in 
a personalised smoking 
cessation programme, the 
abstinence rate was more 
than 30%.32

South Korea
Korean National Lung 

Cancer Screening  
Program (KNLCS)

Following the model adopted in 
the national pilot (K-LUCAS), 
participants in the national 
programme who currently smoke 
are offered mandatory smoking 
counselling after their LDCT scan, 
as well as pharmacotherapy for 
free or at subsidised cost.28 39 

People attending smoking 
cessation clinics are also invited to 
attend screening. 

In the national pilot, 
willingness to participate 
in smoking cessation 
programmes increased by 
9%.39 Additionally, 25% of 
people who smoked reported 
that they had stopped 
smoking six months after 
LDCT screening.

Canada
Ontario Lung Screening 

Program (OLSP)

In 2017, a pilot for the ongoing 
OLSP investigated how to 
embed smoking cessation into 
screening on an opt-out basis. 
Participants were offered a 
minimum of 10 minutes’ behavioural 
counselling, a recommendation 
for prescribed pharmacotherapy 
and arrangements for proactive 
follow-up by a specialist in smoking 
cessation.37

Acceptance of the opt-out 
model among participants 
in the pilot OLSP was very 
high; 88% of people offered 
an LDCT scan attended a 
hospital-based counselling 
session for smoking 
cessation, and surveys 
reported a 93% satisfaction 
rate.37



Develop protocols that are tailored to the target population 
and can adapt to emerging evidence and innovation 

 �Anticipate the need for implementation research to refine 
protocols and account for variability in target populations

 �Regularly review guidelines to ensure protocols are up to date 
with the latest evidence

 �Consider the adoption of emerging techniques to improve 
the ability of screening programmes to detect lung cancer.

Ensure high-quality screening from start to finish 
 �Strive for a comprehensive approach to quality assurance 
across the entire screening programme for lung cancer 

 �Support the development of processes to enhance the quality of 
screening, such as benchmarking and accreditation  

 �Enable continuing professional development of healthcare 
professionals in standards for quality assurance 

Embed smoking cessation services within screening programmes

 �Promote the delivery of multiple types of smoking cessation 
interventions into screening programmes to maximise their 
effectiveness

 �Consider the optimal approach to engaging the target 
population for screening in smoking cessation services

K E Y  C O N S I D E R AT I O N S 
when developing a protocol for LDCT 
lung cancer screening implementation
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