Position Statement: Lung Cancer Screening using Low-Dose Computed Tomography
Lung cancer is one of the leading causes of death globally.1 In Australia, lung cancer is the most
common cause of cancer-related mortality for Australian men and women. In 2011, there were
8,114 deaths caused by the disease.2,3 Smoking is the largest single cause of lung cancer,
accounting for 90% of all cases in males and 65% of all cases in females.4,5
There is some evidence to support annual screening for people at high risk of lung cancer using lowdose computed tomography (LDCT). Individuals at high risk are adults aged 55 to 80 years who
have a smoking history of at least 30 pack-yearsi and currently smoke or have quit within the past
15 years.6 However, there are a number of unresolved issues that need further consideration.
Unresolved issues include a high false positive rate of screening with the risk of attendant harms
from subsequent investigation; variability in follow up protocols for a positive test; uncertainty
regarding the target population and screening interval; uncertainty regarding cost-effectiveness;
and the issue of screening versus smoking cessation measures.7,8,9,10 Further studies are currently
underway.
The Population Based Screening Framework provides guidance for decision makers when
considering potential population based screening programs in Australia. 11 The framework identifies
the need for a strong evidence base on the safety, reproducibility and accuracy of screening tests
and the efficacy of treatment. It also includes the requirement that screening programs offer more
benefit than harm to the target population. Using these criteria, there is insufficient evidence at this
stage to support the benefits of population-based screening for lung cancer using LDCT.
Primary prevention is the most important strategy for reducing the burden of lung cancer. Lung
cancer screening is not an alternative to smoking cessation. Efforts should continue to focus on
preventing smoking uptake, encouraging smoking cessation and minimising exposure to second
hand tobacco smoke.6, 13 Even smoking occasionally increases the risk of lung cancer.12
General practitioners and health care providers play an important role in managing people who
have or may have lung cancer. The symptoms of lung cancer can be non-specific and mimic those of
other conditions. Potential signs and symptoms include: a new or changed cough; coughing up
blood (haemoptysis); persistent chest infection; chest pain and/or shoulder pain; shortness of
breath; hoarse voice; and weight loss or loss of appetite. More information on lung cancer can be
found at the Cancer Australia website, including investigating symptoms of lung cancer: a guide for
GPs. For a more detailed review of evidence refer to Appendix A.
On the basis of the current evidence and in line with the Population Based Screening Framework,
the Standing Committee on Screening does not support an Australian lung cancer screening
program, either for the general population or for high risk populations. The Standing Committee
on Screening will continue to evaluate and advise on emerging evidence on lung cancer screening.
i

Pack-years are calculated by multiplying the average number of packs of cigarettes smoked per day by the number of
years a person has smoked.
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Appendix A – Supporting Evidence
General messages





There are two main types of lung cancer – small cell carcinoma and non-small cell carcinoma.
o Small cell carcinoma accounts for approximately 12% of diagnosed lung cancers. It is the most
aggressive form of lung cancer and tends to spread quickly through the body. Surgery is often
ineffective and chemotherapy and radiotherapy are required.
o Non-small cell carcinoma is more prevalent, accounting for 60% of all lung cancers. This type
of lung cancer grows more slowly than small cell carcinoma and typically exhibits better
survival outcomes. Some non-small cell carcinomas are confined to the lung and can be
removed surgically, however those that have spread to other parts of the body will require
more aggressive treatment.
The prognosis for lung cancer diagnosis is poor in comparison with other commonly diagnosed
cancers. This is attributable to cases typically being diagnosed at more advanced stages and the
aggressive nature of some lung cancers.
In Australia, between 2006 and 2010, the relative five-year survival rate for people diagnosed with
lung cancer was 14.1%.13

Current diagnostic methods



Current diagnostic techniques for the detection of lung cancer in Australia typically begin with a
non-invasive test, such as a chest x-ray or LDCT scan, which may identify a pulmonary nodule or
lung mass.
The diagnosis must be confirmed using more invasive procedures, including needle biopsies and
bronchoscopies.

Research on the effects of lung cancer screening








Annual screening with chest x-ray does not reduce lung cancer mortality compared with usual
medical care.14
The National Lung Screening Trial (NLST) was a randomised controlled trial conducted in the
United States, involving 53,454 current and former heavy smokers aged 55 to 74 years. The study,
which was published in 2011, found a 20% reduction in mortality from lung cancer with annual
screening with LDCT compared to those screened with chest radiography across three screening
rounds, and a 6.7% reduction in all-cause mortality in the LDCT screened group.15
In response to the results of the NLST and subsequent modelled analysis, the U.S. Preventive
Services Task Force published a statement in December 2013, recommending annual screening for
people at high risk of lung cancer using LDCT. Individuals at high risk are adults aged 55 to 80 years
who have a smoking history of at least 30 pack-years and currently smoke or have quit within the
past 15 years.6 The U.S. Preventive Services Task Force recommendation states that chest x-ray
has not shown adequate sensitivity or specificity as a screening test.
Other smaller LDCT screening trials are underway in Europe and the United Kingdom.16,17,18 The
results of these trials will be pooled to increase the generalisability of the findings. 27 It is
anticipated that these data will be available in the future.16,17,18,27
Currently, there is minimal evidence on the benefits and harms of lung cancer screening within the
Australian health care setting. The Queensland Lung Cancer Screening Study investigating the
feasibility of LDCT screening in Australia has published initial findings showing that the magnitude
of benefit and harm is consistent with the NLST trial. However, these findings are limited by the
small sample size of the local study.19,20
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Cost Effectiveness













Cost effectiveness of LDCT screening varies between studies and has been predominantly analysed
in U.S. context.
Researchers in Australia are currently investigating effectiveness and economic viability. It is
anticipated that these data will be finalised by the end of 2015.19 However, an early analysis of
the cost-effectiveness of LDCT screening in Australia found screening was likely to be expensive.21
LDCT screening as performed in the NLST was estimated to cost $81,000 per quality-adjusted lifeyear (QALY) gained. The equivalent incremental cost-effectiveness ratio (ICERs) was $52,000 per
life year gained. However, the study noted modest changes in assumptions would significantly
alter the figure and the ICER varied widely in the subgroup and sensitivity analysis.22
An earlier U.S. study estimated that annual screening of current and former smokers aged 50-74
with a minimum 20-pack years of smoking cost $126,000-$169,000 per quality-adjusted life-year
gained; screening individuals with a minimum of 40 pack-years cost $110,000-$166,000 per
quality-adjusted life-year gained.23
In Canada, annual screening of individuals with a 30 pack-year smoking history, aged between 55
and 74 years, saved 51,000 QALYs and had an incremental cost-effectiveness ratio of CaD$52,000
per QALY compared with no screening. Annual screening of individuals with a 20-pack year
smoking history had an incremental cost-effectiveness ratio of CaD$62,000 per QALY, whereas
screening individuals with a 40 pack-year smoking history resulted in an incremental costeffectiveness ratio of CaD$43,000 per QALY. In addition, a smoking cessation program improved
the incremental cost-effectiveness ratio to CaD$24,000 per QALY.24
In comparison, for BreastScreen Australia, the current policy of screening eligible women aged 40+
who participate, while specifically targeting women aged 50–69 years, yielded a cost-effectiveness
estimate of $38,302 per life year gained (LYG) and $23,713 per LYG over a period of 20 and 40
years, respectively.25
Based on modelling, Australia’s National Bowel Screening program is expected to reduce mortality
from bowel cancer by 15-25% resulting in 300-500 fewer deaths from colorectal cancer per year,
or 3600-6000 life-years saved. The undiscounted cost per LYG of screening is estimated to be
$25,000-$41,667.26

Potential benefits of screening with LDCT






The NLST found a 20% reduction in lung cancer mortality for a high risk population and a
significant reduction in all-cause mortality.15
European trials of LDCT screening are underway. The trial results will be pooled to increase the
generalisability of the findings that will be useful in the future.27
Recent data from the NELSON trial in Europe show that using volumetric analysis of nodules and
introducing an early (three month) follow up CT for nodules of indeterminate size decreased the
false positive rate. The mortality results from the NELSON trial however, will be available in the
future.28
There is ongoing research on risk prediction tools and use of biomarkers, to better target people
for LDCT screening, which may improve both the sensitivity and the positive predictive value, and
hence reduce the harms of screening. 29

Potential harms of screening with LDCT




LDCT has a high false positive rate (96.4% in the NLST), leading to a high rate of follow-up
investigation, potentially including invasive procedures to confirm the diagnosis, with potential for
additional harms where cancer is not present.15 The radiation dose of LDCT is ten times higher
than chest radiography. Using data from the NLST, it is estimated that one cancer death per 2,500
people screened could be attributed to radiation exposure.8
The effect of LDCT screening on quality of life is yet to be determined, although there is some
emerging evidence on this issue.30,31 There is potential for harm as a result of anxiety associated
3




with positive test results (both true and false positives), false negative results, health system and
personal costs and disease overdiagnosis.
There is limited data on the overdiagnosis rate for LDCT lung cancer screening (estimated at 18.5%
(95% CI: 5.4%-30.6%) using NLST data).32 Studies on screening with chest radiographs estimated an
overdiagnosis rate of 25%.
There is no evidence that smoking cessation is affected by LDCT screening (specifically no evidence
that smokers are falsely reassured by screening), however, screening potentially diverts scarce
health dollars from tobacco control measures.23
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