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A glimpse into the black box of cost-effectiveness analyses
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ost-effectiveness analyses have become a

key component of health policy. The

detailed evaluations can incorporate multi-
ple, complex elements for decision-making. How-
ever, some have noted the potential for industry
involvement to bias their findings. It is through this
lens that the article by Polyzos and colleagues*
sheds light into the proverbial black box of mathe-
matical modeling, identifying one mechanism
through which industry bias may be manifest.

The authors’ systematic review of cost-effec-
tiveness analyses assessing screening technologies
for cervical cancer shows that studies with indus-
try involvement consistently underestimated the
diagnostic characteristics of the Papanicolau (Pap)
test. Researchers in this area are now challenged
to apply these findings to improve the evaluation
process of cost-effectiveness analyses and main-
tain the integrity of this important tool.

Much of the previous work examining bias in
cost-effectiveness analyses sponsored by industry
has focused on the results of the study models. A
systematic review and meta-regression of pub-
lished cost-effectiveness analyses showed that
industry-sponsored studies produced significantly
lower estimates of cost per quality-adjusted life-
year that were more likely to be below thresholds
considered to represent good value for money.?

Similar conclusions were found by other sys-
tematic reviews that used qualitative approaches or
concentrated on specific conditions.** Polyzos and
coauthors also focused on a specific disease,
although in contrast to earlier approaches, they
examined how choices related to input parameters
can introduce bias and affect the conclusion of the
overall model. Their analysis adds to previous find-
ings by Chauhan and colleagues,®* who compared
pairs of cost-effectiveness analyses submitted to the
National Institute of Clinical Excellence in the
United Kingdom and found that manufacturers
estimated larger effectiveness benefits than did
independent academic organizations. By isolating
information on assumptions of the diagnostic accu-
racy of the Pap test, Polyzos and colleagues pro-
vide a fine-tuned look at the mechanisms contribut-
ing to the resulting estimates of cost-effectiveness.

Polyzos and colleagues chose an excellent test
case for examining the machinery of bias in model-

based cost-effectiveness analyses. The authors
identified almost 90 model-based cost-effective-
ness analysis studies from both the published and
grey literature. The Pap test is a well-established
screening modality that is successful in reducing
mortality from cervical cancer. However, newer,
expensive technologies are forcing health care
providers to make difficult policy decisions related
to screening for cervical cancer. Against a back-
drop of considerable information on test accuracy,
the authors illustrate how choosing less favourable
input data for the comparator therapy can have sig-
nificant downstream effects. This effect is most evi-
dent in their finding that none of the cost-effective-
ness analyses with industry association found the
cheap and readily available Pap test to be the pre-
ferred screening tool and in their finding that base-
line sensitivity estimates for the Pap test were 10%
lower in studies with manufacturer involvement.
How might industry sponsorship or authors’
conflict of interest affect the choice of input para-
meters? Cost-effectiveness analysis modeling is a
complex undertaking that usually requires a divi-
sion of labour between decision modeling experts
and content experts. In the course of the project,
collaborators employed by or under contract to
manufacturers may be tasked with identifying
effectiveness parameters and may forego system-
atic review in favour of manufacturer-sponsored
effectiveness studies. The outcomes of studies
sponsored by pharmaceutical companies are signif-
icantly more likely to favour the sponsored product
than studies with other sponsors.® Literature
searches, when conducted, may be selective or
incomplete. Polyzos and colleagues noted that
available published meta-analyses were not refer-
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e Bias related to manufacturer involvement in cost-effectiveness analyses
is a well-established phenomenon, but previous work had not
examined the mechanisms of bias in a systematic way.

e Polyzos and colleagues conducted a rigorous examination of cost-
effectiveness analyses that assessed cervical cancer screening methods,
and identified significantly lower baseline estimates of Pap test
accuracy in studies with manufacturer involvement.

e These findings should prompt journals to improve peer review by

requiring that content experts comment on whether or not model
parameters accurately reflect the available literature.
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enced in many cost-effectiveness analysis studies.
Literature searches in those submitted by industry
to Australian authorities excluded relevant studies
that sometimes contradicted claims by the sponsor.”
Notwithstanding observations of bias, nefarious
intent may not always be at play. Identifying valid
estimates of effect is a difficult task. Even Polyzos
and colleagues point out that there is disagreement
among meta-analyses on Pap test sensitivity. In
certain situations, investigators may judge that val-
ues from a single study better represent the popula-
tion of interest than values from meta-analyses
involving heterogenous populations. Interestingly,
Polyzos and coauthors note no effect of industry
involvement on the confidence intervals used for
sensitivity analyses of test characteristics, thus
identifying bias only in the main model estimates.
There are some unresolved questions related to
the analysis by Polyzos and coworkers. Examina-
tion of the reference list reveals multiple publica-
tions by similar author groups. This is a common
practice in the cost-effectiveness analysis field,
where complicated, resource-intensive policy mod-
els are applied to different populations or jurisdic-
tions. Because each study is not an independent
observation, biased or unbiased estimates may
propagate throughout multiple studies. This
phenomenon may have affected the strength of the
association observed by Polyzos and colleagues. In
addition, the authors could have used regression
models to isolate the independent effect of industry
involvement from other study characteristics.
Tighter restrictions by medical journals may not
be an effective solution to the problem. Journal edi-
tors already require conflict of interest disclosure
for cost-effectiveness analyses, and some journals
limit publication of industry-sponsored work.®
However, the findings of Polyzos and colleagues
show that these policies are clearly not enough to
minimize bias. Accurately assessing the validity of
incorporated evidence requires content expertise.
Peer reviewers, who often have methodologic
expertise, may not have the clinical background to
assess the validity of each input parameter and
assumption. Journals could require review by both
a methodologic expert and a clinical expert, with
special emphasis on thorough incorporation of the
relevant literature into the model parameters.
Journals could also make it standard practice to
require that authors justify their approach to incor-
porating data into a model. For instance, authors
should justify use of a single study to estimate the
effectiveness of a long-standing intervention for
which it can be reasonably assumed meta-analysis
is possible. Improving the processes of cost-effec-
tiveness analysis modeling by requiring an inde-
pendent advisory board for industry sponsored
studies has also been suggested.®
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Cost-effectiveness analyses will continue to
play a substantial role in informing health policy.
Until now, those evaluating the validity of cost-
effectiveness analyses and their conclusions had
not systematically examined bias related to input
parameters. Polyzos and coauthors take the work of
previous evaluations of cost-effectiveness analysis
models to a different level by quantifying the
impact of potentially inaccurate model values. Only
through this kind of illumination of the cost-effec-
tiveness analysis machinery can we move toward
confidence in its conclusions and ensure the
integrity of this important tool for policy decisions.
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