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C14 - BB / CCB Toxicity 

 

C12 - BETA BLOCKER & CALCIUM CHANNEL BLOCKER TOXICITY (ALL AGES) 

Version date: 2026-05-07 Effective date: 2026-06-23 (07:00) 

PCP = PCP - ACP ICP = ICP & ACP ACP = ACP only None = EMR - ACP 

 

 Standard clinical approach (A01)
 Exclude hypoglycemia 6

Yes

 ICP: Administer atropine for bradycardia 12

 ICP: Initiate TCP if atropine is ineffective

Monitor & 
transport

NoIs the patient 
unstable

ACP: Administer 
calcium chloride 9

ICP: Consider sodium bicarbonate if QTC 
prolonged or suspected metabolic acidosis 13

PCP: Administer salbutamol 
for bronchoconstriction 8

 PCP: Initiate fluid resuscitation for hypotension / 
hypoperfusion / shock 10

 ACP: Consider pressor support if fluid is ineffective 11

Consider 
OLMS early 3

 

VECTRS / OLMS: (204) 949-4000 
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INDICATIONS 

• Known or suspected beta blocker overdose 

 

WARNINGS 

• Not applicable 

 

NOTES 

1. Calcium channel blockers and beta blockers are prescribed for a variety of the same conditions. They have been in 
use for decades and have a proven safety profile when taken as directed.  

Overdosing with these medications can result in serious and even fatal outcomes. Calcium channel blockers are 
extraordinarily toxic (as little as 10 times to prescription dose can be lethal). Beta blockers are one of the most 
common causes of fatal drug overdose.  

2. Both groups cause similar cardiovascular toxicity, most commonly bradycardia and shock. However, there are some 
nuances between the two groups and among the different agents within each group. Individual patients may also 
respond differently. 4, 5 

Most toxic ingestion will begin to show their effects by two to six hours, but sustained release or long-acting forms 
may have a delayed onset of serious toxicity, sometimes beyond 24 hours. 

3. Prehospital treatment can become quite complicated. Simultaneous administration of therapies may be necessary 
depending on the presenting symptomatology. Large ingestions may not respond to the usual first-line interventions 
for bradycardia and shock, and definitive care may only available in specialized centers.  

Paramedics should keep a low threshold to call the Virtual Emergency Care and Transport Resource Service 
(VECTRS) and consult on-line medical support (OLMS). Consider calling early even if the patient appears stable, as 
precipitous deterioration can rapidly occur. OLMS may direct you to an alternate destination for advanced care or 
air intercept.  

4. The toxic effects of different calcium channel blockers vary based on which channels they preferentially bind to.  

• The non-dihydropyridines diltiazem and verapamil block calcium channels in the heart and so affect mainly 
cardiac conduction and contractility. At conventional doses they have little effect on vascular tone.  

With overdose a cardiogenic type of shock emerges that is often poorly responsive to fluid resuscitation alone. 
With larger ingestions this selectivity is lost and they can present with a combined cardiogenic / distributive 
type of shock, characterized by reduced cardiac output and low peripheral vascular resistance. 

• The dihydropyridines which include amlodipine, nifedipine, and nicardipine block the calcium channels of the 
peripheral vasculature. They are potent vasodilators but have little direct effect on the heart at the usual 
prescribed amounts.  

With overdose, a distributive shock picture is usually encountered. Similarly to the non-dihydropyridines, with 
a large overdose cardiac depression can result in a mixed type of shock, rendering them resistant to fluid 
administration alone.  
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5. The toxic effects of beta blockers are due to both their antagonism of beta-adrenergic receptors and their 
membrane stabilizing activity (MSA). The toxic effects differ based on which beta receptors they affect. With larger 
ingestions this selectivity diminishes and several physiological mechanisms can become overwhelmed. 

• Cardioselective agents (e.g. metoprolol, atenolol, bisoprolol) preferentially bind to cardiac beta-1 receptors 
causing bradycardia and myocardial depression. Cardiogenic shock can result from toxic exposure.  

• Nonselective beta blockers  (e.g. propranolol, nadolol, timolol) attach to both cardiac beta-1 receptors and 
smooth muscle beta-2 receptors in the blood vessels. In an overdose, this dual blockade inhibits both cardiac 
function and peripheral vasoconstriction causing a profound cardiogenic / distributive shock.  

6. Measuring blood glucose at point-of-care can help distinguish between a beta blocker and a calcium channel blocker 
overdose. Likewise, the patient’s level of consciousness (LOC) and mentation may assist you in differentiating 
between the two.  

• Hypoglycemia is quite common with beta blocker poisoning due to their effects on the liver, blocking the 
production (gluconeogenesis) and liberation (glycogenolysis) of glucose. Calcium channel blockers, on the other 
hand, more commonly cause hyperglycemia due to the inhibition of calcium-mediated glucagon release. 

• Central nervous system effects such as a decrease in LOC and seizures can be seen with beta blocker toxicity, 
especially with the more lipid soluble ones like propranolol and carvedilol. In contrast, the patient’s LOC and 
cognitive functions are often surprisingly well maintained with calcium channel blockers (some have 
neuroprotective properties). With either, however, a change in LOC may indicate the presence of an additional 
toxin or hemodynamic deterioration. 

7. A prolonged PR interval is a common electrocardiographic finding with beta blockers and the non-dihydropyridines 
calcium channel blockers. Beta blockers with membrane stabilizing activity (MSA) such as sotalol, acebutolol and 
propranolol also cause widening of the QRS complex and prolong the QTc interval. 

Bradycardias and atrioventricular blocks are the most common rhythm abnormalities and can rapidly progress to 
asystole with both drug groups. However, there may be some variations depending on the offending agent. 

• Beta blockers with significant MSA such as sotalol, acebutolol and propranolol can cause significant QTc 
prolongation triggering torsade de pointes (TdP). 

• Reflex sinus tachycardia can be seen with dihydropyridines, but other tachydysrhythmias are uncommon with 
calcium channel blockers and should raise suspicion for a co-ingestant or different toxin. 

8. Compounding the hemodynamic stress, antagonism of smooth muscle beta-2 receptors in the bronchial walls can 
inhibit bronchodilation, causing refractory bronchospasm. Larger doses of a beta-2 agonist bronchodilator (e.g. 
salbutamol) may be necessary. Other drugs used for asthma, such as ipratropium and hydrocortisone, will likely be 
ineffective. Magnesium can worsen hemodynamic status. 

9. Calcium administration may improve blood pressure and cardiac output by increasing cardiac inotropy with both 
calcium channel blocker and beta blocker cardiotoxicity. Paradoxically calcium is sometimes ineffective with the 
former due to the negative effect on intracellular calcium handling, and larger doses may be necessary. A trial is 
reasonable, but the level should be monitored when exceeding 2 doses.  

10. Hypotension / hypoperfusion / shock should initially be treated with intravenous (IV) fluid administration but this 
may not be tolerated or effective due to the negative effects on cardiac function. Watch closely for the 
development of pulmonary edema. 

11. If fluid resuscitation is ineffective or not tolerated, vasopressor support should be considered but may require 
higher doses than usual. Epinephrine is an ideal agent for beta blocker overdose because of its propensity to cause 
an increased heart rate. Norepinephrine may be preferred in calcium channel blocker overdose due to its 
combination of vasoconstrictive properties and enhanced cardiac conduction.  
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While the safest way to administer a vasopressor is by continuous infusion, administration of fluid and setting up a 
pump takes time. A MAP of less than 45 mmHg is insufficient to maintain adequate coronary artery perfusion. 
Emergent intervention is required to prevent hemodynamic collapse and cardiac arrest. Push-dose epinephrine may 
be used as a temporizing measure for immediate BP control, and can be safely administered through peripheral IV 
or IO lines. 

12. Atropine is commonly administered for bradycardia but may be ineffective, especially with large ingestions. 
Transcutaneous pacing (TCP) may become necessary. 

13. Sodium bicarbonate may be useful if the QTc interval is prolonged or if there is a suspected metabolic acidosis, but 
can exacerbate hypokalemia. The potassium level and blood gas should be monitored where possible.  

 

LINKS 

• A01 - Standard Clinical Approach 
• M05 - Epinephrine 
• M18 - Sodium Bicarbonate 
• M26 - Calcium Chloride 
• M31 - Norepinephrine 
• M39 - Atropine 

 

APPROVED BY 

  

EMS Medical Director EMS Associate Medical Director 

 

VERSION CHANGES (refer to X05 for change tracking) 

• Notes & flow chart revised for greater clarity & ease of use 
• High-dose insulin & dextrose removed 

 


