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Screening with low-dose CT can detect lung cancer in
its early stages when treatment is potentially curative,
and is able to reduce deaths from this cancer. However,
there are challenges to overcome and no national
screening program currently exists in Australia.

ung cancer is the leading cause of cancer mortality worldwide

and was responsible for 1.6 million deaths in 2012. It contrib-

utes substantially to the burden of disease in Australia, with

a loss of 53,400 years of potential life and health care expenditure

in excess of $160 million in the 2004-05 financial year.>* Prognosis

is poor, with a five-year survival of 15%.* This is largely because most

patients present when the cancer is in an advanced stage - five-year

survival falls from 73% in patients with localised disease to 13% in
those with distant metastases.”

Although smoking prevention and cessation remain the most

important strategies for reducing the burden of lung cancer, former

smokers continue to be at risk of developing lung cancer.® Early
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¢ Lung cancer screening with low-dose CT reduces mortality

in high-risk patients.

Screening programs for lung cancer have been implemented

in the USA and Canada.

Feasibility for a similar lung cancer screening program in

Australia has been demonstrated.

* Implementation of a screening program in Australia
should involve careful selection of eligible populations and
protocols to ensure that the efficacy of screening is
optimised and potential harms are minimised.

* Until then, when contemplating CT screening in an

asymptomatic high-risk individual consider whether the

intended screening process will be of comparable quality
and effectiveness as the National Lung Screening Trial.

Decision aids are widely available to help GPs guide

patients to reach an informed evidence-based decision.

detection in those at high risk has the potential to identify lung
cancer at a stage when it is amenable to curative treatment.

Inthelandmark US National Lung Screening Trial (NLST), screen-
ing people at high risk with low-dose CT (LDCT) resulted in a 20%
relative reduction in lung cancer mortality, and LDCT screening is
now recommended for high-risk individuals in the USA and Canada.”
Australian interest in LDCT screening for lung cancer dates back to
the 2001 National Cancer Control Initiative Helical CT Screening for
Lung Cancer workshop. The Cochrane review on lung cancer screening
originally published in 1999 has been updated several times regarding
the use of CT screening for lung cancer, most recently in 2013.1

The Queensland Lung Cancer Screening Study has demonstrated
the feasibility of a similar LDCT screening protocol in Australia, but
there is currently no national screening program for either the general
population or high-risk groups.''> Although screening is unequiv-
ocally able to reduce deaths from lung cancer, implementation of
sucha program in Australia faces the challenges of defining an eligible
population, managing recruitment and adherence, optimising
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protocols and achieving cost-effectiveness. This article discusses the
evidence, challenges and ongoing research in LDCT screening.

Evidence supporting low-dose CT screening

CT screening for lung cancer was initially reported in Japan, with
the International Early Lung Cancer Action Program Investigators
subsequently providing evidence of potential benefit.*** More recently,
many consider the NLST to have provided sufficient evidence for
making positive recommendations. This US-based trial randomly
assigned 53,452 high-risk volunteers to three rounds of annual screen-
ing by either chest x-ray or LDCT, with a median of 6.5 years of follow
up.’ Participants were current or former smokers with a smoking
history of 30 pack-years or more and, for former smokers, cessation
of smoking no more than 15 years previously. Key findings from this
study are summarised in the Box.

Since then, the US Preventive Services Task Force (USPSTF) has
recommended annual screening with LDCT for adults aged 55 to
80 years with at least a 30 pack-year smoking history who currently
smoke or have quit within the past 15 years.® The US Centers for
Disease Control and Prevention have summarised the recommenda-
tions from the USPSTF and other US organisations." CT screening
for lung cancer carries a USPSTF Grade B recommendation, implying
reimbursement under the US Affordable Care Act, and is funded for
the US Medicare population up to the age of 77 years.

The Canadian Task Force on Preventive Health Care hasalso released
its recommendation for annual screening with LDCT, for up to three
consecutive years, for adults aged between 55 and 74 years who are
current or former smokers with at least a 30 pack-year smoking history’
Importantly, its guideline emphasises that, to minimise screening-
related harm, LDCT should occur in health care settings with personnel
who have experience in diagnosing and managing lung cancer.

Challenges in low-dose CT screening

The problem of false-positive findings

A major obstacle to LDCT screening for lung cancer is the high
proportion of false-positive findings. The NLST reported a 96%
false-positive rate, with other studies consistently showing false-positive
rates exceeding 90%.””*® However, limited evidence from population-
based and research trials suggests that the prevalence of benign nodules
may be comparativelylower in Australia, as a proportion of the benign
nodules identified in North American studies are attributable to
conditions that are not as common in Australia.'>**!

Positive results from screening require further investigation, and
the findings of published studies show this has occurred at a significant
rate in patients with benign disease. In the Detection and Screening
of Early Lung Cancer with Novel Imaging Technology (DANTE)
study, 22% of patients who underwent surgical procedures after a
positive LDCT screening result were ultimately proven to have benign
disease, and 73% of NLST participants with benign findings underwent
at least one invasive procedure.”** In addition to the potentially
considerable distress associated with a positive screening result,
false-positive findings compromise the risk-benefit ratio and

Key findings from the National Lung Screening Trial’

The National Lung Screening Trial, a large randomised controlled

trial in the USA that assigned more than 53,000 high-risk

volunteers to annual screening with either chest x-ray or low-dose

computed tomography (LDCT), found:

* a relative reduction in lung cancer-specific mortality of 20%
(95% Cl, 6.8-26.7%; p=0.004) in the LDCT arm

¢ a relative reduction in death from any cause of 6.7% (95% Cl,
1.2-13.6%; p=0.02) in the LDCT arm

* a rate of positive screening results of 24.2% with LDCT and
6.9% with chest x-ray

* of the positive screening results, 96.4% in the LDCT group and
94.5% in the chest x-ray group were false-positives

cost-effectiveness of screening.”** Thus, minimisation of false-positive
results is critically important to the long-term success of LDCT
screening.

False-positive findings can be reduced through careful character-
isation of detected nodules. The protocol in the Nederlands-Leuvens
Longkanker Screenings Onderzoek (NELSON; Netherlands-Belgian
Lung Cancer Screening trial) markedly reduced the rate of positive
scans to 2.6%, through use of a volume-based nodule management
algorithm based on likelihood of malignancy, in contrast to standard
diameter measurement where any finding is considered positive.> %

Selection of at-risk population
Risk calculators
Another way to improve the effectiveness of lung cancer screening
is through targeting the highest-risk smokers. Although smoking
is the most important factor in identifying patients at risk of lung
cancer, it is a poorly specific method for identifying those at highest
risk of death from lung cancer. Use of smoking history alone to select
those suitable for lung cancer screening will include some low-risk
individuals and exclude some high-risk individuals.?®

Calculators incorporating clinical information, such as age, sex,
education, body mass index, family history of lung cancer and self-
reported emphysema, in addition to smoking duration and intensity,
have been shown to accurately predict the likelihood of an individual
developing lung cancer within five years.” Using these calculators
to identify the highest-risk individuals to undergo screening (and
exclude low-risk individuals from screening) has been suggested to
increase the number of lung cancer deaths prevented over five years
and to reduce the number needed to screen to prevent one lung cancer
death.”** As a consequence, this approach may substantially improve
the cost-effectiveness of screening.”

Biomarkers

Biomarkers may be an alternative method for detecting individuals at
highest risk of lung cancer. Airflow obstruction on lung function testing
hasbeen shown to predict a higher likelihood of lung cancer, but is not
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considered in any currently available risk calculators. Use of noninvasive
biomarkers in blood or exhaled breath to risk-stratify patients remains
investigative, although it may form an important component of future
screening strategies. For example, a microRNA ‘signature’ has been
used to risk-stratify individuals with positive LDCT findings and
achieved a fivefold reduction of the LDCT false-positive rate.”” Alter-
natively, research suggests microRNA is detectable in plasma before
disease is detectable by LDCT, indicating the potential for identifying
the individuals at highest risk before imaging is performed.*

Ongoing studies into low-dose CT screening

A published review has summarised the findings of the available
randomised controlled trials of LDCT screening, including some that
are ongoing.* In particular, the final results from screening in the
Netherlands and Belgium (NELSON) are eagerly anticipated. This is
the only large-scale trial to compare LDCT with no screening, and it
is powered to detect a 25% decrease in lung cancer mortality after
10 years. It will form part of a data pooling plan from seven European
randomised controlled trials, with a total of 36,000 participants ran-
domly assigned to receive LDCT or no screening,* Furthermore, these
studies will be informative in the debate regarding nodule management,
in comparing linear axial CT with volumetric evaluation.

The cost-effectiveness analysis from the Queensland Lung Cancer
Screening Study is also awaited; this will have implications for practice
and policy when considering population-based LDCT screening for
lung cancer in Australia.”® The LungScreen WA Project will also

contribute useful data regarding the potential population eligible for
LDCT screening for lung cancer.” Lastly, NHMRC funding has been
obtained for an Australian multicentre LDCT risk-stratification study,
with Canadian and US collaborators, that aims to overcome the high
false-positive rate found with the NLST protocol, with a secondary
aim of identifying an optimal nodule management protocol.

Conclusion

For the first time, screening people at high risk of lung cancer is proven
to reduce lung cancer-specific mortality. Local factors will influence
cost-effectiveness and nodule management efficacy. Work is needed
to identify optimal risk stratification of eligible individuals, ensure
organised management of screen-detected nodules by multidisciplinary
teams, and engage funders and policy makers to ensure that this
approach represents high-value medicine. In the absence of a co-ordinated
program, ad hoc screening is not recommended. Smoking cessation
initiatives remain the best strategy to prevent lung cancer, and should

play an integral role in any organised screening program. RMT
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