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Abstract: 

Atrioventricular (AV) block is a condition characterised by impaired conduction of 

impulses between atria and ventricles with varying degrees of severity. 

Isoproterenol, a non-selective beta-adrenergic agonist, is used in the treatment of AV 

blocks, especially in cases of Mobitz type 2 and complete heart blocks. Its 

mechanism in patients with AV blocks is increasing A-V nodal conduction. 

Isoproterenol has shown efficacy in the management of hemodynamically unstable 

patients with Mobitz type 2 and third-degree AV block while waiting for permanent 

pacemaker placement. It has been approved for heart blocks where a pacemaker is 

not needed and for cardiac arrest caused by heart block where pacemaker treatment 

is not an option. It has many potential side effects such as increased heart rate, 

hypotension, and myocardial ischemia, therefore, careful monitoring is necessary. 

Summarizing it, isoproterenol has a vital role in treating AV blocks and offers an 

alternative drug in both acute management and long-term treatment options. 
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However, future research is needed to compare the safety and efficacy of 

isoproterenol which could help make the best treatment strategies in patients with 

AV blocks.  

keywords: isoproterenol, isoprenaline, atrioventricular block, atrioventricular blocks, 

AV blocks 

Background: 
Atrioventricular (AV) block is a condition characterized by impaired conduction 

impulses between atria and ventricles. It can be partial or complete and has been 

divided into three types; first-degree, second-degree, and third-degree AV blocks. 

First-degree AV block involves prolongation of PR interval with no beat drop on the 

ECG surface and requires no specific treatment. (1) Second-degree AV block is 

divided into two types, Mobitz type-1, also known as Wenckebach and Mobitz type-2. 

The existing knowledge has defined second-degree AV block in different ways, 

especially Wenckebach.(2) Mobitz type-1 involves a progressive increase in the PR 

interval until a drop beat and requires no specific treatment.(1) Mobitz type 2  

involves blockage of conduction of one or more P waves with no change in the PR 

interval before and after the nonconducted P waves.(2) Third-degree AV block 

involves complete blockage of atrial electrical impulses reaching the ventricular 

conduction system. However, the P-P and R-R intervals will remain the same. Mobitz 

type 2 and third-degree AV blocks can be managed therapeutically by isoproterenol, 

atropine, dopamine, and epinephrine, however, if the AV block is high grade then it 

requires permanent pacemaker placement.(3) 

Isoproterenol is a non-selective beta-receptor agonist, hence, has sympathomimetic 

properties. It can cause bronchodilation and vasodilation, thus used as a treatment 

option in the management of asthma and hypertension respectively.(4),(5),(6),(7) It 

also decreases vagal tone at the AV node, therefore, it is used in the acute 

management of Mobitz type 2 and complete heart blocks.(2),(5) A recent study on 

the effects of isoproterenol has proved the effects of isoproterenol on increasing 

atrioventricular conduction. (8)  

The main aim of this review is to explore the use as well as efficacy and safety of 

isoproterenol in the management of AV blocks so that a better understanding of 

existing literature is provided. This study can be useful for teachers, students, and 

researchers because it would help them understand how isoproterenol is used to 

treat nodal blocks, and thus would be helpful in the advancement of cardiovascular 

medicine and patient care. It also provides understanding to fill the knowledge gaps 

in already known literature. However, further research and clinical studies are 

needed for its widespread use. 
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Isoproterenol and AV blocks: 

 
Isoproterenol is a sympathomimetic drug and acts as a synthetic nonselective beta-

adrenergic agonist. It has a positive chronotropic effect on the heart due to its beta-1 

agonist properties thus increasing the sinus rate and enhancing A-V nodal 

conduction, hence, it can be used in the management of AV blocks. (9) It has 

bronchodilatory and vasodilatory effects due to its beta-2 receptor agonism 

properties and thus can be used to manage other disorders like asthma and 

hypertension in patients experiencing AV blocks. (4),(5),(10) 

Isoproterenol infusion is the best option for acute management of hemodynamically 

unstable Mobitz type 2 and third-degree atrioventricular (AV) block while waiting for 

permanent pacemaker placement. It is widely used along with dopamine as a 

combination therapy for the management of AV block. (11) Recent studies show the 

efficacy of isoproterenol in the improvement of AV blocks. (12)  Thus, it has been 

reported to be more effective than dopamine in achieving a positive clinical response 

and reduces the need for temporary artificial pacing in patients experiencing AV 

blocks. (13)  It has been demonstrated that isoproterenol use is safe and well-

tolerated because no induction of arrhythmia or any hypotensive issues have been 

reported. Moreover, it increases the heart rate of pacemaker-dependent patients 

who are undergoing pacemaker replacement by reducing the need for temporary 

transvenous pacemaker positioning. (14) As clinical data suggests, isoproterenol 

infusion is a more effective, safer, and better-tolerated treatment option for managing 

unstable Mobitz type 2 and third-degree AV block in emergencies until a permanent 

pacemaker can be implanted.(3) 

 While using isoproterenol in the management of certain types of atrioventricular 

(AV) block, it can cause potential adverse effects if not monitored carefully. Due to its 

beta-1 adrenergic receptor agonist property, it can increase the heart rate, which is 

beneficial for bradycardic AV block but may cause hemodynamic instability, 

palpitations, and predispose patients to various cardiac arrhythmias including 

ventricular and supraventricular tachycardia. (15) It can cause peripheral 

vasodilation by stimulating beta-2 adrenergic receptors in vascular smooth muscle. 

This vasodilation results in decreased systemic vascular resistance, which can 

cause hypotension, especially in patients with decreased vascular tone or pre-

existing hypotension. (16),(17) It also causes an increase in heart rate and 

myocardial oxygen demand, therefore, it may worsen myocardial ischemia, 

especially in patients with underlying coronary artery disease. (18)  Long-term use of 

the drug can lead to cardiac remodeling which is characterized by myocardial 

hypertrophy, interstitial fibrosis, and dilation of cardiac chambers, thus can lead to 

heart failure. It is mainly used in combination with dopamine and, thus, can cause 

adverse effects such as nausea and vomiting, hence, can complicate invasive 

procedures, such as the implantation of a pacemaker. (11) 
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Isoproterenol has beneficial effects in managing atrioventricular blocks due to its 

effectiveness in restoring normal heart rhythms, stabilizing cardiac function, and 

addressing specific arrhythmias associated with AV blocks. Due to   beta-1 agonism 

property, it has been used for bradyarrhythmias and heart blocks for many years. 

(2),(19),(20) Heart blocks like Mobitz type 2 and complete heart blocks are managed 

acutely with isoproterenol.(5) Many patients with atrioventricular block do not require 

rapid stabilization, however, isoproterenol can be considered as a treatment option if 

the patient is symptomatic with a depressed ventricular rate. (3) It has been proven 

that isoproterenol has a more satisfactory effect in achieving a clinical response thus, 

reducing the need for temporary artificial pacemaker placement. (13) Therefore, it 

can be an alternative drug in both acute management and long-term treatment 

options in patients with AV blocks. However, future research is needed to compare 

the safety and efficacy of isoproterenol which could help make the best treatment 

strategies in patients with AV blocks. 

The use of isoproterenol in treating atrioventricular block is based on recent research 

findings and is effective in treating symptomatic bradycardia, such as complete 

atrioventricular block. Although it is not currently included in treatment guidelines, it 

is still a valid option. Studies have demonstrated that isoproterenol infusions have a 

lower incidence of side effects compared to other medications like dopamine, which 

reduces the need for temporary delay while waiting for definitive pacemaker 

implantation. (13),(21) While the current guidelines recommend atropine, and 

dopamine/epinephrine as first-line treatments for AV blockade, beta-adrenergic 

agonists like isoproterenol provide better benefits than other pharmacological drugs. 

Conducting studies that evaluate the effects of long-term beta-adrenergic stimulation 

on cardiac function, remodeling, and clinical outcomes could be the best option for 

the timing and duration of treatment. Further studies comparing the safety and 

efficacy of isoproterenol in AV block patients may help establish the best treatment 

strategies and could lead to the widespread use of isoproterenol in AV block 

treatment procedures in the future. (22) However, further research and clinical trials 

are required to be performed for its prophylactic use. 

Conclusion: 
In conclusion, isoproterenol has an important role in the treatment of AV block, 

especially in Mobitz type 2 and complete heart block. Its mechanism in managing AV 

blocks is to improve A-V nodal conduction. Therefore, it has been useful for short-

term treatment while waiting for permanent pacemaker implantation. Despite 

potential side effects, isoproterenol can be the best treatment option and indicates 

the potential as a long-term treatment option for AV block. However, further research 

and clinical studies are needed for its widespread use. 

List of Abbreviations:  

AV (Atrioventricular) 
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PR (Interval between P and R wave) 

PP (Interval between two P waves) 

RR (Interval between two R waves) 
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