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Abstract

Utility and risk analysis for medical devices are important in their approval for clinical use; however,
no quantitative evaluation tool has been established. Hence in this paper, an approach combining
methods based on reliability engineering and medical economics was proposed. The probabilities of
device's failures were estimated with an use of fault tree analysis. Then the expected decrease in
patient's quality adjusted life years (QALYs) caused by the failure was determined as the risk of the
device. Similarly, the probability of successful treatment with the device was estimated and the
expected increase in QALYs was determined as the utility of the device. The proposed utility and risk
analysis method was a natural extension of the QALYs for the cases of treatment utilizing medical
devices and would be effective for the evaluation of medical devices.
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Fig. 1 Quality adjusted life year (QALY).
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Fig. 2 QALY increase as the measure for utility of medical
treatment.
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Fig. 3 Expected values of QALY as the measures for utility and
risk of the medical devices.
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Fig. 4 Fault tree analysis (FTA) for the risk analysis of medical
devices.
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