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Blood glucose control for critically ill patients considering variation in

insulin sensitivity
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This study is concerned with blood glucose control for critically ill
patients to achieve the tight glucose control while avoiding hypoglycemia. First, we have
constructed a mathematical model of glucose-insulin metabolism in critically ill patients by
introducing an insulin sensitivity parameter and nonlinearities in glucose intake into the existing
model. Then, we have found that the variation in insulin sensitivity can be approximated as the sum

of a sinusoidal change with the period of circadian rhythm and a linear increase. Finally, we have
constructed a zone model predictive blood glucose control system for critically ill patients with
an online identification of insulin sensitivity. Simulation results of its application to in silico
patients show that it can reduce the risk of hypoglycemia compared with the existing systems.
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