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In a perfect world, governments would allocate sufficient
funds to provide optimal care for every patient with
cancer. Sadly, this is not now the case. Legislators
worldwide are parsimonious in funding for medical care,
concerned that their constituents are loathe to pay more
taxes. Accordingly, it is important for medical re-
searchers to provide accurate information on cost and
cost-effectiveness of new medical interventions, so that
politicians and public health officials have accurate in-
formation to guide just and efficient allocation of funding
to optimize medical care.

Unfortunately, cost-effectiveness research has
intrinsic problems. The methodology required to
conduct such research is complex. Clinicians are well
suited to provide input data on effectiveness of treat-
ments, that is, duration of survival and quality of life, but
are not typically skilled in evidence collection, eco-
nomics, mathematical modeling, and biostatistics. Close
collaboration between clinicians and methodologists is
accordingly essential, if accurate information is to be
published.

Major variance in cost-effectiveness data has impor-
tant public health implications. Facing a decision on
what to spend, from a tight budget, legislators might be
more generous if data inform that many more lives could
be saved at substantially lower cost.

The authors of “Expected Cost Savings From Low-
Dose Computed Tomography Scan Screening for Lung
Cancer in Alberta, Canada” have done a workman-like
job of analyzing input data provided by clinicians and
methodologists and have gotten the correct answer—
computed tomography (CT) lung cancer screening is
cost-effective.1 So far, so good, but although the authors
recommend CT screening for lung cancer as cost-
effective, their estimate of the amount of the public
health dollars saved in treating screen-detected, early
stage lung cancer is probably far too small.

Input data they use in their calculations do not reflect
current clinical practice. It is important for readers to
understand that effectiveness data often vary widely
between studies. In the very specific case of lung cancer
screening, there has been contentious disputation of
risks, benefits, and costs for more than 20 years. For
example, Bach and Gould2 estimated that only one in five
(21%) diagnosed by CT screening would achieve long-
term survival. The corresponding figure in IELCAP
research is greater than four in five (80%).3 In a 2015
update, long-term survival was substantially higher in
IELCAP compared with National Lung Screening Trial
(NLST) study subjects.4 The range of published results
for the cost of a quality-adjusted life-year varies nearly a
thousand-fold, between $2500 (Wisnivesky)5 and $2
million (Bach)!

What then is a cost-effectiveness researcher to do?
What effectiveness data does he accept as valid to enter
into his model? This question has plagued all past efforts
at measuring cost-effectiveness of CT lung cancer
screening.

If a researcher chooses input effectiveness data
derived from the IELCAP study, the cost of a quality-
adjusted life-year derived from CT screening will be
substantially lower than cost output from a researcher
who selects NLST data. In this study, the investigators
specifically incorporate NLST entry criteria and limit
analysis to only three annual screens. This design will
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predictably yield poorer cost-effectiveness in compari-
son to an IELCAP design that prescribes annual CT
screening in a longer duration.

In NLST, as many as 2000 individuals died of lung
cancer after CT screening had ceased, that is, after only
three rounds of screening.6 As we have argued else-
where, data extrapolated from NLST grossly underesti-
mate long-term survival and overestimate putative
harms of lung cancer screening, including downstream
costs associated with false-positive test results, over-
diagnosis, unnecessary biopsies, and surgical opera-
tions.7 Because NLST did not incorporate a diagnostic or
treatment algorithm, it had higher false-positives and
higher rates of unnecessary biopsy and surgical opera-
tion for benign nodules.

The Alberta investigators have correctly rejected the
inaccurate (21%) estimate of long-term survival benefit
from NLST, instead estimating that more than 70% will
be diagnosed in stage 1 with high-commensurate long-
term survival.

How Might Researchers Surmount the
Problem of Selection of Input Data Into
Cost-Effectiveness Models?

A number of years ago, I had the great privilege of
working with a brilliant young premedical student, who
designed a modeling spreadsheet that calculated 1500
different sets of cost-effectiveness output measures, on
the basis of input of three sets of, respectively, high,
median, and low estimates derived from review of
multiple publications on lung cancer screening.8,9 An-
thony Castleberry’s method allows individual readers to
reference cost-effectiveness using input data they deem
appropriate and provides compelling data that—even
using pessimistic assumptions—lung cancer screening
outperforms treatment of symptomatic lung cancer, by a
wide margin and has potential to prevent tens of thou-
sands of lung cancer deaths and billions in health care
expenditures. If our study were updated today, factoring
in the far higher current costs of immunotherapy and
other systemic therapies, relative cost-effectiveness of
CT screening should prove substantially greater.

One last consideration: unrealistic expectations and
magical thinking about discovering a “Holy Grail” in
molecular cancer screening may be contributing to delay
in acceptance and implementation of—highly effective
and relatively inexpensive—CT screening, in many na-
tions. Costs of molecular cancer tests vary widely. Food
and Drug Administration–approved FoundationOne CDx
is priced at $5800.10 Guardant Health 360 is approxi-
mately a thousand dollars more expensive. Grail’s Galleri
test, sold under a “Clia waver,” is considerably less
expensive, at $949.11 Prescreening millions of in-
dividuals at elevated risk, at any comparable cost, is
clearly impossible.

It is imperative that we save lives (and dollars) by
implementation of population CT screening—now.
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