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ABSTRACT

Average results of clinical trials do not apply to all patients in the trial, and sometimes trial results
may be driven by a relatively small group of influential (typically high-risk) individuals. In trials
testing interventions in acute myocardial infarction most of the mortality outcomes occur in patients
with multiple high-risk features that are identifiable before treatment. Using easily obtainable
variables to form a risk score, it can be shown that patients in the highest risk quartile have a
mortality rate that is typically 10-fold to 20-fold the rate found in the lowest-risk quartile. With such
outcome-risk heterogeneity, risk-benefit trade-offs for treatments, such as primary percutaneous
coronary interventions or thrombolytic therapy, differ substantially between risk subgroups, and in
predictable ways. Yet these subgroups would not be identified using conventional “one-variable-at-
a-time” subgroup analysis.

Similar outcome-risk/treatment-benefit heterogeneity is found in trials testing interventions in acute coronary
syndromes more generally. In acute ischemic stroke, the benefits of thrombolytic therapy do not appear
to be modified by estimated outcome risk, since the major predictors of outcome (for example, stroke
severity) are also the major predictors of thrombolytic-related intracerebral hemorrhage — the main
treatment-related harm. However, several factors seem to alter a patient’s risk-benefit profile for
thrombolytic therapy, such as time-to-treatment, prior stroke, blood pressure and sex. Taken together
as a “treatment-favorability score”, these factors potentially identify large subgroups of patients for
whom the benefits clearly outweigh the harms, and other large subgroups for whom the harms clearly
outweigh the benefits. Much as for acute coronary syndromes, these patient subgroups cannot be
identified efficiently on the basis of one variable in isolation (such as time-to-therapy). However, unlike
acute coronary syndromes, because these treatment-modifying factors were initially identified by “one-
variable-at-a-time” subgrouping, such a “treatment-favorability score” is prone to over-fitting, and needs
to be validated on independent clinical trial data.

While stratification by predicted outcome risk should be routinely performed in clinical trials with
significant outcome-risk variation (i.e. in almost all cases), substantial heterogeneity of treatment
benefit which is not directly related to identified outcome-risk will typically require a redundancy of
trials to validate.
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