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Abstract

Introduction:
Hyperglycemia during critical illness is common, and intravenous insulin therapy (IIT) to normalize blood 
glucose improves outcomes in selected populations. Methods differ widely in complexity, insulin dosing 
approaches, efficacy, and rates of hypoglycemia. We developed a simple bedside-computerized decision 
support protocol (eProtocol-insulin) that yields promising results in the development center. We examined the 
effectiveness and safety of this tool in six adult and five pediatric intensive care units (ICUs) in other centers.

Methods:
We required attending physicians of eligible patients to independently intend to use intravenous insulin to 
normalize blood glucose. We used eProtocol-insulin for glucose control for a duration determined by the 
clinical caregivers. Adults had an anticipated length of stay of 3 or more days. In pediatric ICUs, we also 
required support or intended support with mechanical ventilation for greater than 24 hours or with a vasoactive 
infusion. We recorded all instances in which eProtocol-insulin instructions were not accepted and all blood 
glucose values. An independent data safety and monitoring board monitored study results and subject safety. 
Bedside nurses were selected randomly to complete a paper survey describing their perceptions of quality of 
care and workload related to eProtocol-insulin use. 
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Results:
Clinicians accepted 93% of eProtocol-insulin instructions (11,773/12,645) in 100 adult and 48 pediatric subjects. 
Forty-eight percent of glucose values were in the target range. Both of these results met a priori-defined efficacy 
thresholds. Only 0.18% of glucose values were ≤40 mg/dl. This is lower than values reported in prior IIT studies. 
Although nurses reported eProtocol-insulin required as much work as managing a mechanical ventilator, most 
nurses felt eProtocol-insulin had a low impact on their ability to complete non-IIT nursing activities.

Conclusions: 
A multicenter validation demonstrated that eProtocol-insulin is a valid, exportable tool that can assist clinicians 
in achieving control of glucose in critically ill adults and children.
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