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Introduction 
Beta-blockers (BB) have a long history of treating a variety of diseases. Millions of Americans are on these 
medications, and although they are very well-tolerated, toxicity is associated with substantial morbidity and mortality. The vast 
majority of cases are unintentional (~80%), and 10% of total cases were deemed as moderate-major outcomes. Propranolol was the 
most common BB overdose. 
 
Necessary pathophysiology 
Beta receptors are sympathomimetic receptors found throughout the body. BB can be selective (Beta-1, like metoprolol) for some of 
these or are nonspecific, like carvedilol or propranolol. However, remember at toxic doses selectivity is lost & BB antagonize all 3 types. 
Beta-1: heart muscle. Receptor activation = increased inotropy, chronotropy, and AV conduction. 
Beta-2: bronchial smooth muscle and peripheral smooth vascular muscle. Receptor activation = bronchodilation and vasodilation. 
Beta-3: adipose tissue and heart. Receptor activation = lipolysis. 
 
All BB antagonize the beta receptor on the cell surface, decreasing cAMP.  

Some BB possess high lipid solubility (e.g. propranolol). This allows them to rapidly 
cross the blood-brain barrier. It also means they are more amenable to lipid emulsion therapy. 
 
In general, each BB agent slightly differs in their membrane stabilizing activity, lipophilicity, and selectivity. 
The presence of membrane stabilizing activity has the greatest influence on adverse cardiovascular effects.  

The most severe overdoses are seen in propranolol, acebutolol, betaxolol, and sotalol (all have significant membrane stabilizing activity). 
Average half-life of immediate release BB is 2-8 hours. In extended release medications symptoms can be delayed up to 24 hours. 
 
Clinical presentation 
As with any ingestion, it is critical to find out the following (relying heavily on family members, friends, and EMS): 
-specific agent, amount ingested, time of ingestion, any co-ingestions like calcium channel blockers (CCBs are profoundly bad). 

Law enforcement might have to be utilized to go to the patient’s place of residence to acquire the medication bottles if the patient is 
incapacitated or not being forthright. Calling the patient’s pharmacy or any helpful EMR retrieving tricks can pay dividends. 
 
Symptoms 
Bradycardia and hypotension are most common initially       progression to myocardial depression and cardiogenic shock. 
Altered mental status (delirium, coma, seizures) can happen any time but are more commonly with hypotension (more common in 
propranolol due to lipophilicity). 
Respiratory depression with bronchospasm. 
Hypoglycemia 

Lab studies 
Since serum BB concentrations will not be available in the ED, there are other important labs to help rule out other toxicologic 
etiologies.  
- EKG, fingerstick glucose, CBC, CMP, ABG, urine drug screen, acetaminophen, and salicylate levels. 
- Lactate levels are an insensitive finding with beta blocker overdose. 
- Hypoglycemia and hyperkalemia are classic findings but not reliable. 
 
EKG findings include prolonged PR interval and bradycardia. QRS prolongation can occur in severe cases or BB with membrane 
stabilizing activity. 
 
Differential 
CCB overdose are less likely to alter mental status early on. Hyperglycemia is classic. 
Digoxin: more nausea and vomiting. Different and bizarre EKG findings (ST depressions, atrial tachycardia, AV block, PVCs). 
Clonidine: resembles opioid overdose. 
 
Initial stabilization 
There is no clear antidote for BB overdose. Treatment depends on the severity of the clinical presentation.  
The Airway should be secured early on. Any signs of substantial change in mental status should be a low threshold to intubate, 
especially given the foreseeable level of critical care that will need to be delivered. Atropine can be given for bradycardia during RSI. 
 
Activated charcoal is forgotten about in most cases, but here you should consider its use as BB overdoses are quite awful and any 
chance to reduce the ingested material should be strongly considered.  
 

Beta blockers that begin with the letter A à M 
are Beta-1 selective. Exceptions to this include 
carvedilol, labetalol, and nadolol. 
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-1g/kg by mouth, only seriously consider within 1-2 hours of suspected or known overdose. 
-IV dextrose for hypoglycemia (D50W boluses for adults) 
-Benzodiazepines for seizures 
-Bradycardia and hypotension should be treated with atropine and IV fluids, respectively (see severe symptoms for step up therapy) 
 
-IV Na-bicarbonate for commonly seen QRS prolongation (Propranolol has been shown to cause Brugada-like pattern). 
 
Severe symptomatic patients, the above interventions are still applicable, along with the interventions below: 
IV glucagon bolus: (5 mg slow push), followed by a 2nd dose in 10 minutes. If no response within 5 minutes of each, do not give an 
  infusion. If there is a change in pulse or BP, start an infusion at 2-5 mg/hr. 
IV calcium salts: (Ca-chloride (1g of 10% solution; 10 mL), may repeat until max 3g. Or Ca-gluconate (30 mL of 10% solution, max 3g). 
IV epinephrine: infuse at 1 mcg/minute and titrate to MAP goal >60.  
High dose IV insulin and glucose: 1U/kg regular short acting insulin bolus, infuse 0.5U/kg/hr with max dose 10U/kg/hr. Increase by  
  50% every 20 minutes until a goal is met. 
IV lipid emulsion: Fats used in TPN can often bind the lipophilic nature of BB. Data on this is evolving. Consult your toxicologist or 
poison control at (800) 222-1222. 
 
Mildly symptomatic patients with bradycardia and hypotension should be treated with atropine and IV fluids, respectively. 
Most patients do not respond to these therapies alone, so further treatments as noted above are added in succession (i.e. Glucagon first, 
followed by calcium salts, etc). -We recommend a 15-30 minute period of surveillance for each therapy to determine the effectiveness  
 
More on specific therapies: 
Glucagon: activates cAMP à increases intracellular calcium available for contractility. Also helps decrease hypoglycemia. 
Vomiting is a common side effect. Concomitant ondansetron is helpful. Limited case reports & animal models are available regarding 
Glucagon effectiveness. Email for details (blakeb@emboardbombs.com). 
Calcium salts: Either calcium chloride or calcium gluconate. We prefer calcium gluconate in patients with a pulse due to high risk of 
extravasation and tissue necrosis from calcium chloride. From case reports and animal models, they work by improving inotropy. 
Epinephrine: added after the above options fail. It can be used as a temporizing method until high dose insulin is used. We suggest early 
placement of an arterial line in these critically ill patients for close BP monitoring. 

• Epinephrine works by catecholaminergic activation of beta receptors. 
• In reality, however, catecholaminergic agents have limited effectiveness which is likely due to the fact that high doses are 

required to overcome the BB toxicity, placing the patient at risk for deadly arrhythmias. 
Insulin & Glucose: this is not your grandma’s insulin. This can be 10x the dose of DKA insulin, so hypoglycemia is a real concern. 
Response to insulin is delayed up to 60 minutes, therefore other strategies as noted above are helpful in conjunction.  
If glucose is <150 mg/dL or potassium is <3 mEq/L, these should be addressed before starting insulin. 
Incomplete understanding of mechanism, insulin may improve inotropy by providing substrate with myocytes. 
Lipid emulsion therapy: Consult your toxicologist (Call (800) 222-1222) for dosing strategies. 
 
Therapies with limited utility: IV pacing (rarely used, rarely effective); hemodialysis (beta blockers are majority hydrophilic and 
minimally protein-bound). Consultation with toxicologist and nephrologist is absolutely needed to discuss possible dialysis. 
 
Treatment monitoring 
Glucose and potassium should be measured every hour. If calcium is used, its levels should be measured every 4-6 hours. 
 
Disposition: ICU for those symptomatic, they will have a rough course.  
Asymptomatic patients? 24 hours observation for a child or adult who ingests extended-release preparations, sotalol, or multiple 
cardioactive agents. If not, 6 hours is reasonable. 
 
References: for a complete list of references please visit our website under this topic’s heading. We do not want to waste paper printing 
them! (We know your hospital is probably responsible for wasting an equivalent of an acre from the rain forest daily). 
 


