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There is now strong evidence that screening for lung cancer with low-dose computed
tomography (LDCT) scans is effective at reducing lung cancer mortality. So why aren’t
countries rushing to introduce a screening programme? Because there is still doubt about
its cost-effectiveness. In this blog, we discuss the uncertainties and suggest a way forward
for New Zealand.

 



Lung cancer isn’t the most common cancer in New Zealand – it doesn’t make it into the
“top three” cancers in men or women. But it is the most deadly cancer, accounting for
almost 20% of all cancer deaths in New Zealand. Lung cancer carries such a high mortality
because it is often picked up at a late stage, when the disease is advanced, has spread to
other parts of the body, and is that much harder to treat. Consequently, there is a lot of
interest in detecting lung cancer at its earlier stages.

Screening for lung cancer with three annual LDCT scans has been shown to reduce
mortality from lung cancer (by ~20%) and overall mortality (by ~7%) compared to
screening via chest x-ray (1). This US study (the National Lung Screening Trial or NLST) was
conducted in more than 50,000 high risk people (defined as current or former smokers
aged 55-74 years, with a 30 pack-year history and, if former smokers, quit within the last
15 years). Unsurprisingly, this finding has led to calls for funding for lung cancer screening.

In December 2013, the US Preventative Services Task Force recommended “annual
screening for lung cancer with low-dose computed tomography (LDCT) in adults aged 55 to
80 years who have a 30 pack-year smoking history and currently smoke or have quit within
the past 15 years” (2). In Europe, decisions have been more cautious. Decisions may be
dependent on the results of the Dutch Belgian randomised lung cancer screening trial
(NELSON), results of which are expected next year (3).

Closer to home, the Australians have also assessed the evidence surrounding lung cancer
screening (4). They conclude that there are still several issues to resolve, including
evaluating the costs and potential harms. And similarly, despite the positive efficacy
findings from the NLST(1), the authors of the NLST study state:

“Before public policy recommendations are crafted, the cost-effectiveness of low-dose CT
screening must be rigorously analysed.” And,

“The cost-effectiveness of low-dose CT screening must also be considered in the context of
competing interventions, particularly smoking cessation.”

Gaps in the puzzle

There are certainly some knowledge gaps to fill before any kind of policy decision on a
population-based LDCT screening programme for lung cancer is made in New Zealand.



Cost-effectiveness is the only criteria we are focusing on in this blog, but there are others:
alternative strategies that could also reduce the burden of lung cancer, the capacity of the
New Zealand health system to deal with another screening programme, the potential
impact on inequalities in lung cancer, among others (5).

So, what about the cost-effectiveness of LDCT screening?

Since the results of the NLST, there have been a number of studies published on the cost-
effectiveness of LDCT screening for lung cancer. Perhaps unsurprisingly, there is marked
variation and it is difficult to generalise and ‘guess’ at the potential cost-effectiveness in the
New Zealand setting. In short, the table below highlights the (wide) range of findings from
various recent studies.

Table 1 Summary of various studies examining the cost-effectiveness of LDCT
screening for lung cancer.

Study and
year Country Target

population
Comparator
used

Cost per
quality
adjusted life
year [1]
(QALY) gained

With smoking
cessation
programme

Black et al
2014(6) USA

55-74 year olds
with 30 pack-year
history

No screening

$NZ
119,000(95%
uncertainty
interval: $76,000
to $273,000)

 

Goffin et al
2015(7) Canada

55-74 year olds
with 30 pack-year
history

No screening $NZ 61,000 $NZ 28,000

McMahon et
al 2011(8) USA

50-74 year olds
with 20 pack-year
history

No screening $NZ
187,000-251,000

$NZ
194,000-237,000

Shmeuli et
al 2013(9) Israel

45 years or older,
moderate-to-heavy
smokers (median
37 pack-years)

Usual care $NZ 2,148  

Villanti et al
2013(10) USA

50-64 year olds
with 30 pack-year
history

No screening $NZ 41,000 $NZ
24,000-34,000

Note: dollars have been converted to New Zealand dollars using purchasing power parities
from OECD, by year of publication. Dollars rounded to nearest $1,000 except for Shmeuli et
al. Cited costs per QALY gained are for LDCT only, not including (say) adjunct smoking
cessation.

As can be seen in the table, there is clearly a great deal of variation regarding the cost-
effectiveness. At the extremes, cost-effectiveness ranges from $NZ 2,148 to $NZ 251,000.
Even within a single study, subgroup analysis had the cost per QALY ranging from $NZ
63,000 for current smokers to $NZ 903,000 for former smokers (6). This is by no means an
exhaustive list of studies, but highlights the variation of the cost-effectiveness of lung
cancer screening with LDCT.



What is causing the variation?

In general, the “bottom line” dollars per QALY in cost-effectiveness studies is far less
important than in interrogating the assumptions and inputs that went into it. There are a
range of reasons to explain the range of findings. Here are a few that may explain some of
it:

Different interventions: Some of the studies have varied the intervention:
The study (9) with the lowest cost per QALY was based on a single baseline LDCT
screening intervention, while the highest cost per QALY study(8) was based on
annual LDCT screening.
A smoking cessation programme piggybacked onto the screening intervention
can reduce the QALY gain by over 50% e.g. for the Goffin et al study (7) the cost
per QALY fell from $NZ 61,000 to $NZ 28,000.

Different target populations: The population that is modelled will vary between the
studies. While all use “high-risk” smokers over the age of 45, age bands and pack-
years differ (see table above). We expect the most QALY gain will be in the 60-65 year
age group, with reducing QALY gain for both the younger group (through lower risk of
lung cancer) and the older groups (with less life expectancy to gain).
Different “effect size”: The assumed effectiveness of screening also varies between
the studies. Studies use different assumptions regarding the proportion of early stage
cancers identified in the screened population (generally assumed to be somewhere
between 40% and 85%). As is expected, the higher this proportion, the more cost-
effective screening will appear; the study with the lowest cost per QALY in the table
above used 85% (9).
Proportion of overdiagnosis [2]: In screening, overdiagnosis includes
abnormalities detected that are of questionable malignancy and cancers detected that
would not have been diagnosed in the absence of screening. The proportion of
overdiagnosis within the screened population is another parameter that varies greatly
between the studies. Some studies assume up to 100% of the excess cases identified
compared to radiography screening are due to overdiagnosis (6), while others either
ignore overdiagnosis or assume it is 0% in their base-case. This is an area of genuine
uncertainty, and will likely influence the cost-effectiveness of a programme. In the
study that used different overdiagnosis estimates in the sensitivity analyses, the final
cost per QALY reduced by more than 30% with lower overdiagnosis rates ($NZ
119,000 with 100% overdiagnosis to $NZ 81,000 with 50% overdiagnosis) (6).
Different assumptions around what impact a LDCT screening programme has
on smoking cessation: There is genuine uncertainty regarding this as well. Studies
have shown that smoking cessation rates could increase (11, 12), remain unchanged
(11), or decrease if a screening programme is implemented (13). What is clear,
however, is that change (or no change) in smoking cessation rates can affect the cost-
effectiveness. Where modelled, an improvement in smoking cessation rates invariably
led to a reduced cost per QALY; doubling the cessation rate can halve the cost per
QALY (8).
Different baseline data: Baseline data (i.e. the incidence and mortality of lung
cancer) used in studies will vary over time and place which will have a bearing on
results. Importantly, the rate of lung cancer incidence varies between smoking groups
in different studies – the higher the incidence rate, the more cost-effective the study is
likely to be (as bigger gains are possible). No study, as yet, has used New Zealand
specific lung cancer incidence and mortality data.



What should NZ do?

At first glance, this is not clear. But let’s break it down to steps we think should be
undertaken.

Firstly, run a New Zealand-specific analysis. Use New Zealand-specific lung cancer rates,
especially by ethnicity (lung cancer rates vary more by ethnicity in New Zealand than can
be explained ‘simply’ by ex-, current- and never-smoker categories), and use New Zealand
cost data.

Second, uptake matters. We know that breast and colorectal cancer screening uptake rates
are lower for Māori. Given the high lung cancer incidence among Māori, it seems unlikely
that a LDCT screening programme would generate less health gain per capita for Māori, but
this needs to be evaluated.

We predict that modelling of LDCT screening will show it is cost-effective, especially for
Māori smokers. However, there will still be genuine uncertainty and unintended
consequences. For example, some might argue that LDCT screening will find other
pathologies that save lives (or conversely that were irrelevant and just generate anxiety
and costs). Acceptability and feasibility are all issues that – if initial modelling evaluations
suggest LDCT screening is likely to be cost-effective – may suggest a pilot study may be
warranted (a colorectal cancer screening ‘replay’). Debate will be needed as to whether NZ
can ‘cope’ with another screening programme, or whether we should just redouble smoking
cessation focus (essentially worrying about the lung cancer incidence two or more decades
into the future, and not those about to present now).

However, to not assess the likely health gains, inequality impacts and cost of lung cancer
screening may risk leaving the issue open to speculation and partially informed decision
making.

[1] QALY or Quality-Adjusted Life Year: The remaining life expectancy, adjusted for quality
of life. Think of one QALY as one year of life in perfect health.

[2] In screening, overdiagnosis includes abnormalities detected that are of questionable
malignancy and cancers detected that would not have been diagnosed in the absence of
screening.
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