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ABSTRACT
Background The imminent publication of a randomised
controlled trial from the USA that suggests CT screening
reduces mortality from lung cancer by more than 20%,
may potentially lead to one of the most important
developments in lung cancer care. However, there
remain important questions about the applicability of the
results to the UK and the clinical effectiveness of this
intervention, including its feasibility and cost-
effectiveness.
Objective To describe the remaining questions that
need to be answered by further research and to
comment on the use of CT screening in the UK outside
a clinical trial.
Methods The detailed design process of the UKLS
protocol and international discussions were used to
identify the research questions that remain to be
answered and to inform those who may choose to
consider offering CT screening, before these questions
are answered.
Results A series of research imperatives have been
identified and we advise that CT screening should be
part of the ongoing clinical trial in the UK, currently in the
pilot phase (UKLS). UKLS is randomising 4,000
individuals for the pilot and a total of 32,000 for the main
study.
Conclusion There remain unresolved issues with
respect to CT screening for lung cancer. These include its
feasibility, psychosocial and cost-effectiveness in the UK,
harmonisation of CT acquisition techniques, management
of suspicious screening findings, the choice of screening
frequency and the selection of an appropriate risk group
for the intervention. UKLS is aimed at resolving these
issues.

Lung cancer is the most common cause of death
from cancer across the world and is responsible for
over 33 500 deaths per year in the UK. However, if
found at an early stage, lung cancer may be cured,
and CT screening offers the potential to do this.
Randomised clinical trials (RCTs) have been
launched internationally to determine whether CT
screening reduces mortality from lung cancer and
to determine the benefits, harms and cost
effectiveness.
There has been a major initiative in the UK to

assess CTscreening for early lung cancer, facilitated
by the recent funding of the pilot RCT, UK Lung
Screen (UKLS), by the National Institute for Health

Research Health Technology Assessment. UKLS is
based at the Liverpool Cancer Research Centre,
University of Liverpool, and is being undertaken in
partnership with Liverpool Heart and Chest
Hospital, Papworth Hospital, Cambridge, and the
Royal Brompton & Harefield NHS Foundation
Trust, London.
The UKLS pilot trial will randomise 4000

individuals with at least a 5% risk of developing
lung cancer over 5 years as predicted by the
Liverpool Lung Project Risk Prediction Model.1 If
the pilot shows that a trial is feasible, a further
submission will be made to undertake an RCT,
randomising 28 000 individuals from seven centres
in the UK with the same 5% 5-year risk of lung
cancer. The ‘Wald Single Screen Design’2 has been
chosen for the UKLS RCT. The aim of the main
UKLS trial is to establish whether a CT screening
can reduce lung cancer deaths by at least 30% and
to determine the cost effectiveness of CT screening
in the UK.
In November 2010, the National Lung Screening

Trial (NLST) was stopped early in the USA. The
director of the National Cancer Institute reported
that this randomised trial showed that low-dose CT
screening, when compared with screening by chest
radiography, resulted in a 20.3% relative reduction
in lung cancer-related mortality and the all-cause
mortality was 6.9% lower in those screened with
low-dose CT, relative to those screened with chest
radiography.3 This trial entered 53 000 participants,
including both current and former heavy smokers
from ages 55 to 74 years. The NLST paper was
published in NEJM on 29th June, prior to the IASLC
World Conference on Lung Cancer in Amsterdam.4

The NLST is the first randomised controlled trial for
lung cancer screening to show a significant
mortality benefit. The full peer-reviewed publica-
tion of NLST results is expected during 2011. There
are a number of important differences in the design
of NLST and UKLS. Most importantly, NLST
employed chest radiographs in the control group
whereas UKLS does not; UKLS is a single screen
design and it regards smaller nodules that NLST
(and indeed any other RCT) evaluated as indeter-
minate and thus warranting follow-up CT scans.
The UKLS team has concluded that there is an

imperative need to proceed with a UK-based
randomised trial in order to establish whether
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the results of the NLST trial in the USA can be replicated in
the UK.

More specifically, several issues will have to be resolved prior
to the implementation of a UK national screening programme,
and these include
1. the feasibility and cost effectiveness of CTscreening in the UK;
2. defining who is likely to benefit most from CT screening;
3. harmonising the CTacquisition technique, scan reading protocols

and acceptable performance levels in the participating centres;
4. determining the value of the individual work-up techniques

for suspicious findings and standardisation of performance;
5. determining the optimal surgical management of patients

with screen-detected nodules;
6. establishing the optimal screening interval and the number of

screening rounds for both screen-negative and screen-positive
individuals.
In the light of currently available information from NLST,

some individuals may seek to undergo CT screening outside of
the UKLS trial. While this is unlikely to be offered by the
National Health Service, if and until a cost-effective screening
programme is defined by research evidence, screening may be
offered by the independent sector. In any non-trial setting, such
individuals need to talk with their doctor so that they have
access to the best information regarding the potential adverse
outcomes and benefits of this approach. This will require
a careful assessment of the risk of lung cancer and a full expla-
nation of the likelihood and consequences of finding an inde-
terminate nodule. The uncertainties outlined above should also
be understood by the healthcare professional and patients. The
UKLS website will make objective lung cancer screening data
widely available to assist such patient/doctor discussions.

UKLS investigators wish to offer the following recommen-
dations to professionals who are considering offering individuals
CTscreening for lung cancer at this time (outside a clinical trial):
1. Identify the individual’s risk of developing lung cancer. CT

screening has been shown to reduce mortality only in
a specific risk population in the USA.

2. Ensure CT protocols deliver radiation doses at or below those
in the latest clinical trials.

3. Ensure that patients are fully informed about the potential
harms from the detection of benign abnormalities that
require investigation or follow-up.

4. Explain that many more benign abnormalities are found than
lung cancers.

5. Ensure that there is relevant expertise in the identification
and clinical management of small nodules in the clinical fields
of radiology, respiratory medicine, pathology and surgery in
the institution undertaking the CT scan.

6. Ensure that clear information on follow-up schedules and the
number of repeat CT scans over following years is available
and in line with published evidence.

7. Ensure that all patients are informed of warning symptoms
of lung cancer after a clear screen, especially if they are at high
risk.
The landmark NLST trial has demonstrated that CT is the

first clinical tool that demonstrates a significant reduction in
lung cancer mortality, in the USA. These initial results support
the premise on which the UKLS trial has been developed.
However, we await the outcome of the UK screening trial to
guide National Health Service decision makers on the future of
lung cancer screening within the UK.
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