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High-Dose Insulin for
Calcium Channel Blocker Overdoses
Severe calcium channel blocker (CCB) overdoses can be difficult to treat,
and the hypotension and bradycardia may be refractory to high-dose
vasopressors. Along with vasodilation, negative inotropism, negative
chronotropism and slowing of cardiac conduction, there are several significant
metabolic changes caused by CCB overdoses. High-dose insulin can be
beneficial in treating both the hemodynamic and metabolic effects of a severe
CCB overdose.

Metabolic Changes in CCB Overdose
Did you know ……
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Cardiac myocytes, which normally use free fatty acids as their energy
source, become dependent on carbohydrates for energy.
Myocardial uptake of free fatty acids is impaired.
Calcium-mediated insulin release from the pancreas is inhibited.
Whole-body insulin resistance occurs.

Physiological Effects of High-Dose Insulin Therapy
Large doses of regular insulin (initial dosing: bolus of 1 Unit/kg followed by
an infusion of 0.5 Unit/kg/hr) are used to treat the heart’s metabolic problems.
Significant improvement in cardiac contractility
 Increases in coronary artery blood flow, LV systolic elastance, diastolic
relaxation, and intra-cellular calcium concentrations.
 The heart’s mechanical efficiency is increased by high-dose insulin but
decreased by glucagon and catecholamines.
Significant improvement in cardiac metabolics
 Increased cardiac glucose uptake and utilization, increased cardiac
oxygen delivery, and a four-fold increase in myocardial oxygen
utilization.
 The improved heart function is caused by insulin’s direct effect on
myocardial metabolism, not increased catecholamine concentrations.

Take Home Points
 In severe CCB overdoses, high-dose insulin is used to
treat the heart’s metabolic problems, not the patient’s
blood sugar.
 Dextrose infusions are titrated to prevent hypoglycemia.
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