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Overdoses with beta-adrenergic blockers (ß-blockers) and calcium-channel blockers (CCBs) are associated with significant 
morbidity and mortality. Adult intentional self-harming ingestions and accidental ingestions by exploring toddlers constitute 
the majority of cases. Severely poisoned patients may have profound bradycardia and hypotension refractory to standard 
vasopressors and in this Therapeutic Bulletin will review the additional treatment options that could be considered.

Mechanism of toxicity

Calcium (Ca) is crucial for cardiovascular function as its flow across cell membranes is necessary for cardiac automaticity, 
conduction, contraction and maintenance of vascular tone. ß-blockers and CCBs interfere with Ca flux across cell 
membranes via different mechanisms. CCBs directly block L-type calcium channels found in the heart, vasculature and 
pancreas, whereas ß-blockers decrease Ca flow by modifying the L-type calcium channels via second messenger systems.

The resultant decreased intracellular Ca produces cardiovascular dysfunction which results in cardiovascular collapse in 
severe overdose situations. The physiological and toxic effects of ß-blockers and CCBs are similar despite their different 
mechanisms of action, and are therefore reviewed together.

• CCBs exhibit different selectivity for cardiac Ca versus vascular Ca channels.  Dihydropyridines (e.g. amlodipine and
nifedipine) are predominantly peripheral vasodilators and are less cardiotoxic compared with non-dihydropyridines
(diltiazem and verapamil) which may cause pronounced negative chronotropic, inotropic and dromotropic effects. In
addition, Ca mediated insulin secretion by pancreatic tissue and decreased free fatty acid utilization by the myocardium
may be impaired in all types of CCB toxicity and cause hyperglycaemia, acidosis and further depress cardiac
contractility.

• Classification of ß-blockers to predict toxicity is less clear, as the toxicity of ß-blockers vary according to various
molecular properties (lipophilicity, membrane stabilising activity, α-blockade etc).

Management

ß-blockers and /or CCBs toxicity may produce hypotension and bradycardia that is difficult to treat, and often requires 
simultaneous therapies of intravenous fluids, vasopressors, calcium, glucagon, high-dose insulin with dextrose, and 
intravenous lipid emulsion therapy. The algorithm below should be followed in a stepwise fashion, optimising each step 
before moving over to the next. In severe cases, several treatment options may be started at once, depending on the clinical 
picture and availability of drugs.
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Key points:

• Optimise each step before moving on to the next.
• In severe cases simultaneous treatments may be needed.
• Glucagon is associated with severe nausea and vomiting.
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