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Chapter 10

Abstract

Background The number of randomised diagnostic trials is slowly increasing. Such
trials evaluate the effectiveness of a single diagnostic test or compare two or more
tests. In this paper, we show that trials on diagnostic tests are sufficiently different
from therapeutic trials to deserve special attention in designing them and additional
caution in examining their results.

Randomised Comparisons of Tests Most randomised designs of tests do not offer
an assessment of the test as such. Instead, they put both the test and the subsequent
treatments at evaluation. Trial efficiency can be improved, by moving the point of
randomisation from the decision point whether or not to test up to the point where
a management decision has to be made what to do with the test results. With a
single test, only patients with a test result that could lead to a difference in outcome
through a change in treatment need to be included. Using the same logic, a trial that
compares two tests can restrict follow-up to patients with discordant test results. Any
trial should have a clear and prespecified link between test results and management
decisions.

Conclusion Trialists, funding agencies, ethics committees as well as editors and
readers of medical journals have to be aware that diagnostic tests warrant special
attention. This can help us in moving towards a health care system where decisions
on diagnostic tests are well supported by valid high quality research.
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Introduction

With increasing pressure on health care budgets, decision-makers scrutinise
procedures and techniques in order to maintain quality while controlling costs.
Diagnostic procedures are no. Poor accuracy limits the clinical value of diagnostic
test but, by themselves, high sensitivity and specificity cannot guarantee an
improvement in patient outcome. Some workers have called for data on how test
results affect clinical judgement, whereas others want to know how test results are
used in making patient-management decisions."

The most decisive evidence for judging the effectiveness of diagnostic measures
should come from randomised comparisons,’ and the number of randomised trials
with diagnostic tests is rising.

Randomized comparisons

Randomised comparisons have several advantages over other methods of comparing
medical interventions. Random assignment of patients to the strategies under study
should prevent any bias in the selection of patients: differences at baseline between
groups of patients have to be attributed to chance.* * This basic principle opens up
the application of experimental statistical design, such as testing for significance and
calculating confidence intervals. Randomised controlled trials are also attractive
from a pragmatic point of view: if randomisation coincides with a choice between
two management strategies, trial design closely mimics existing clinical dilemmas.
The precision of the estimates will mainly depend on the number of individuals
included. One trial design is said to be more statistically efficient than another if it
yields more precise estimates when applied in similarly sized groups.® For example,
when the two treatments under study are equally effective, designs with balanced
randomisation are more efficient than trial design with alternative randomisation
schemes.’” Similarly, a design is said to be more cost-efficient if it yields more precise
estimates for the same total study cost.

Trials of a single test

Although trials are often undertaken for issues in therapy and prevention, there is no
a priori reason why they should not be used to resolve difficulties in diagnosis and
monitoring. Yet one should keep in mind how tests affect patient outcome.® The
most common way tests can affect patient outcome is when the information from
these tests is used to guide decisions to start, withhold, modify, or stop treatment.
Consider a hypothetical situation in which current clinical management consists
of all patients receiving the same treatment, for example pregnant women with
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intrauterine growth retardation (IUGR) being managed in hospital. Women in whom
doppler ultrasonography shows normal velocity profiles in the umbilical artery are
thought to be at low risk for perinatal complications. For this subgroup, home care
might be an alternative management option. How should we test the claim that
pregnant women with IUGR benefit from the routine use of Doppler
ultrasonography?

To answer this question, two strategies have to be compared. The conventional,
reference strategy is admission for all: the alternative strategy includes doppler
ultrasonography, with home-care for test-negative patients and admission for
patients with abnormal flow in the umbilical artery. A straightforward experimental
translation of this comparison is the randomised clinical trial in figure 1A. If such a
trial is done, the neonatal outcome of each group can be determined. A comparison
of the group results offers a measure of the effectiveness of doppler ultrasonography
as an aid to management.

Unfortunately, this randomised design does not offer an assessment of the test.
Instead, it evaluates both the test and the two treatments. When patient outcome in
the two arms of the trial is comparable, one could conclude that a normal flow in
the umbilical artery accurately selects patients for whom there is no difference in
outcome between home-care and hospital management. However, when there is
no difference in patient outcome in all patients satisfying the inclusion criteria for
this trial, the results of the two arms will always be similar, irrespective of the
accuracy of doppler ultrasonography. If all patients are worse off with home care,
any strategy based on doppler ultrasonography will yield poorer results. No matter
how good the test is in terms of intrinsic quality of the doppler measurements and
reliability, they cannot lead to an improvement in patient outcome in these
circumstances. If there is a (sub) group of patients that is better with home care, and
outcome does not depend on type of management for the remaining patients, then
the expected outcome in the doppler ultrasonography group will always be better
than in the hospital group, regardless of the intrinsic quality or accuracy of the test.
In that case, random subselection could not keep the home care strategy from being
more beneficial. Consequently, it is not possible to make conclusions about the
effectiveness of the test itself, as long as it remains unclear to what degree results of
such a trial depend on the new treatment, accurate selection through the test, or
both.

The design in Figure 1A can produce estimates of the effectiveness of the
combination of test and treatment, but it is not necessarily efficient. The only
patients contributing to the expected difference between the two trial arms is a
subgroup of those with a normal doppler measurement. In the upper arm of figure
1A patients undergo home care. If the same patient had been randomised to the




























