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INTRODUCTION 

Supraventricular tachycardia (SVT) comprises a spectrum 

of arrhythmias originating above the ventricles, including 

atrioventricular nodal re-entrant tachycardia (AVNRT), 

atrioventricular re-entrant tachycardia (AVRT), atrial 

tachycardia, and atrial fibrillation (AF)/flutter with rapid 

ventricular response.  

Beta-blockers are commonly employed in SVT 

management, with landiolol emerging as a preferred agent 

due to its high cardioselectivity and ultra-short duration of 

action. Its rapid onset and precise titration are particularly 

beneficial in critical care settings.1 

LANDIOLOL 

Description 

Landiolol is [(4S)-2,2-dimethyl-1,3-dioxolan-4-yl] methyl 

3-[4-[(2S)-2-hydroxy-3- [2-morpholine-4-carbonylamino) 

ethylamino] propoxy] phenyl] propionate with the 

empirical formula C25H39N3O8. The structure of 

landiolol is shown in Figure 1.  

HISTORY OF LANDIOLOL 

Landiolol was first developed in Japan in the early 2000s 

by Ono Pharmaceutical Co. Ltd. It was designed as an 

ultra-short-acting beta-1 adrenergic receptor blocker with 
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ABSTRACT 

Supraventricular tachycardia (SVT) is a prevalent cardiac arrhythmia requiring rapid and effective intervention. 

Landiolol, a highly selective, ultra-short acting, beta-1 adrenergic receptor blocker, has recently received FDA approval 

for short-term ventricular rate control in adults with SVT, including atrial fibrillation and atrial flutter. Its rapid onset 

and hemodynamic stability make it a valuable addition to acute cardiac care. Data from clinical trials, systematic 

reviews, and real-world studies were analyzed to evaluate landiolol’s role in SVT management. It effectively controls 

the ventricular rate in SVT. The drug exhibited a favourable safety profile and is better suited for rate control rather 

than arrhythmia termination when compared to adenosine. Its utility in managing perioperative atrial fibrillation, 

critically ill patients, and those with respiratory conditions makes it a valuable therapeutic option. Future research should 

explore its role in Indian demographics to optimize its clinical use. 
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superior hemodynamic stability compared to existing beta-

blockers like esmolol. The drug was initially approved in 

Japan for tachyarrhythmia management in perioperative 

and critical care settings. Over the years, clinical trials 

have demonstrated its effectiveness in reducing heart rate 

with minimal impact on blood pressure and cardiac output, 

leading to its approval in European and American markets. 

The FDA approval in 2024 for use in SVT further solidifies 

its role in acute cardiac care worldwide.2  

PHARMACOKINETICS AND 

PHARMACODYNAMICS 

Landiolol selectively inhibits beta-1 adrenergic receptors, 

predominantly found in the heart, thereby reducing heart 

rate and myocardial oxygen demand. It has no intrinsic 

sympathomimetic activity or membrane-stabilizing 

effects. This specificity minimizes the risk of beta-2 

receptor-mediated bronchoconstriction, a significant 

advantage in patients with reactive airway diseases. 

Landiolol's mechanism of action is illustrated in Figure 2. 

 

Figure 1: Structure of landiolol. 

 

Figure 2: Mechanism of action of landiolol. 

Pharmacokinetically, landiolol exhibits a rapid onset and 

ultra-short elimination half-life of approximately four 

minutes. This allows for quick titration and cessation of its 

effects, making it highly controllable in emergencies. The 

drug is metabolized in the plasma by pseudo-

cholinesterase and carboxylesterases, resulting in an active 

metabolite, M1, which is significantly less potent than the 

parent compound. Its clearance is primarily renal, with 

minimal protein binding (<10%) and a steady-state volume 

of distribution of 0.4 l/kg.3,4  

CLINICAL APPLICATIONS IN SVT 

Landiolol is indicated for short-term ventricular rate 

control in SVT and has demonstrated efficacy in 

randomized controlled trials across various clinical 

settings. It is particularly effective in emergency and 

perioperative care, where it helps manage acute SVT 

episodes and perioperative AF or flutter, especially 

following cardiac surgery. In critical care settings, 

landiolol is preferred for hemodynamically unstable 

patients, including those with heart failure, sepsis, or those 

requiring mechanical ventilation, due to its rapid onset and 

precise titration. Additionally, it has proven beneficial in 

AF with rapid ventricular response (AF-RVR), effectively 

lowering ventricular rate while exerting minimal impact 

on blood pressure and cardiac output. Emerging evidence 

also supports its potential role in paediatric SVT, 

particularly in cases associated with congenital heart 

disease, highlighting it expanding the clinical 

applications.5-7 

CLINICAL TRIALS 

The clinical trials comparing the efficacy and safety of 

landiolol are illustrated in Table 1. 

ADENOSINE VS LANDIOLOL 

The comparison of adenosine and landiolol in the 

management of SVT and atrial arrhythmias is depicted in 

Table 2.1,14 
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Table 1: Summary of clinical trials comparing efficacy and safety of landiolol.1,2,5,8-13 

Study/ comparison 
Patient population/ 

condition 
Findings 

Efficacy 

outcome 
Safety outcome 

Landiolol vs. 

placebo 

Postoperative or 

intraoperative SVT 

Significant heart rate 

(HR) reduction 

Superior to 

placebo 

Well tolerated; low 

incidence of 

hypotension and 

bradycardia 

Landiolol vs. 

digoxin 

AF /flutter with left 

ventricular dysfunction 

Greater HR reduction 

compared to digoxin 

More effective 

rate control 

Comparable safety 

profile 

Landiolol vs. 

diltiazem 
Postoperative AF (POAF) 

More effective 

conversion to normal 

sinus rhythm (NSR) 

Superior rhythm 

control 

Fewer 

hemodynamic 

adverse effects 

Perioperative 

landiolol vs. 

diltiazem/ 

placebo/no 

treatment 

Patients undergoing cardiac 

and non-cardiac surgery 

Reduced incidence of 

POAF within first 

postoperative week 

Effective as 

prophylaxis 
Well tolerated 

Systematic review 

(15 studies) 

SVT with left ventricular 

dysfunction 

Mean HR reduction 

of 42 bpm; higher 

odds of achieving 

target HR (OR 5.37) 

Superior rate 

control 

compared to 

other 

antiarrhythmics 

Adverse events in 

14.7% of patients; 

comparable to others 

Landiolol vs. other 

therapies 
SVT patients 

No significant 

difference in sinus 

rhythm restoration 

Equivalent 

rhythm control 

Favorable safety 

profile 

Meta-analysis: 

Esmolol vs. 

Landiolol 

Sepsis with persistent 

tachycardia 

No significant 

mortality reduction; 

results varied across 

studies 

Inconclusive 

Mixed outcomes; 

further studies 

needed 

Pooled analysis of 

7 RCTS (n=613) 
Sepsis and septic shock 

Potential short-term 

mortality benefit in 

persistent tachycardia 

Promising, but 

lacks 

confirmation 

Requires larger 

multicenter trials 

Table 2: Comparative overview of adenosine and landiolol in the management of cardiac arrhythmias.

Parameters Adenosine Landiolol 

Mechanism of 

action 

Acts on A1 adenosine receptors to transiently 

block atrioventricular (AV) nodal conduction, 

interrupting re-entrant circuits. 

Selective β₁-adrenergic receptor blocker; 

reduces heart rate by attenuating 

catecholaminergic stimulation. 

Primary action Terminates SVT by restoring sinus rhythm. Controls ventricular rate in AF and atrial flutter 

Indications 

First-line agent for paroxysmal SVT due to AV 

nodal re-entry or accessory pathways 

(AVNRT/AVRT). Not effective in AF/flutter 

Indicated for rate control in AF, atrial flutter, 

and postoperative arrhythmias. 

Pharmacokinetics 
Ultra-short half-life (<10 seconds) with rapid 

onset and offset of action. 

Short half-life (~4 minutes); allows for rapid 

titration and sustained control during infusion 

Efficacy 
Highly effective (90–95%) for terminating 

PSVT; ineffective for AF or flutter. 

Effective for ventricular rate control; does not 

restore sinus rhythm. 

Safety profile 

Common adverse effects: flushing, chest 

discomfort, dyspnea, transient bradycardia; 

contraindicated in severe asthma. 

Adverse effects include hypotension and 

bradycardia; β₁-selectivity confers better safety 

in asthma/COPD. 

Administration 
Administered as a rapid intravenous bolus for 

acute arrhythmia termination. 

Continuous intravenous infusion for rate 

control, typically in monitored settings. 

Duration of 

action 

Immediate onset with very brief duration 

(seconds). 

Sustained effect during infusion with rapid 

offset upon discontinuation.  

Continued. 
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Parameters Adenosine Landiolol 

Clinical use cases 
Acute termination of PSVT in 

hemodynamically stable patients. 

Rate control in AF/flutter, particularly in 

patients with left ventricular dysfunction or 

instability. 

Contraindications 

Contraindicated in severe asthma, high-grade 

AV block without pacing, and sick sinus 

syndrome without a pacemaker. 

Contraindicated in severe bradycardia, high-

grade AV block, cardiogenic shock, and 

decompensated heart failure. 

DOSAGE AND ADMINISTRATION 

Landiolol’s dosing regimen varies based on cardiac 

function, with specific recommendations by the FDA. For 

patients with normal cardiac function, the initial infusion 

is 9 mcg/kg/min, with titration at 10-minute intervals up to 

a maximum of 36 mcg/kg/min. In cases of impaired 

cardiac function, a more cautious approach is advised, 

starting with an initial dose of 1 mcg/kg/min, with titration 

intervals extended to 15 minutes to ensure patient safety. 

The reconstituted solution should be used promptly, 

following the specified stability guidelines to maintain its 

efficacy and prevent potential degradation.3,15  

EFFICACY AND SAFETY 

Clinical trials have demonstrated that landiolol effectively 

reduces heart rate in patients with SVT and atrial 

fibrillation with rapid ventricular response (AF-RVR), 

offering a favourable safety profile compared to esmolol 

or propranolol. Systematic reviews highlight a mean heart 

rate reduction of 42 beats per minute, with a significantly 

higher likelihood of achieving the target heart rate than 

alternative antiarrhythmic agents (odds ratio: 5.37). 

Adverse events were reported in 14.7% of landiolol-

treated patients, a rate comparable to other beta-blockers, 

indicating a well-tolerated safety profile. Additionally, 

while landiolol was effective in heart rate control, it did not 

show a significant advantage in restoring sinus rhythm 

compared to other therapies.5,16-18 

CONTRAINDICATIONS, WARNINGS, AND 

PRECAUTIONS 

Although landiolol has a well-established safety profile, 

appropriate patient selection and monitoring are essential 

for prescribing landiolol. It is contraindicated in severe 

bradycardia (<50 bpm), second or third-degree 

atrioventricular block without a pacemaker, cardiogenic 

shock, severe hypotension, decompensated heart failure, 

and in patients with hypersensitivity to landiolol or other 

beta-blockers. 

Caution should be exercised in patients at risk of 

hypotension, as landiolol can cause a significant reduction 

in blood pressure, necessitating close hemodynamic 

monitoring. Symptomatic bradycardia may require dose 

adjustments or discontinuation. In patients with heart 

failure, particularly those with reduced ejection fraction, 

careful dosing is required to avoid exacerbation of cardiac 

dysfunction. While landiolol is highly selective for beta-1 

receptors, patients with severe asthma or chronic 

obstructive pulmonary disease (COPD) should be 

monitored for potential respiratory effects. 

Hepatic and renal impairment may necessitate dose 

modifications, as the drug is metabolized by plasma 

enzymes but cleared through urine. Drug interactions 

should also be considered, especially with other negative 

chronotropic agents, as excessive suppression of heart rate 

can occur. Concomitant use with calcium channel 

blockers, digoxin, or antiarrhythmic agents should be 

carefully managed.3 

CLINICAL TRIALS ON THE CAUCASIAN 

POPULATION: 

Clinical trials, including studies conducted on Caucasian 

populations, have demonstrated that landiolol effectively 

reduces heart rate in patients with SVT and atrial 

fibrillation with rapid ventricular response (AF-RVR), 

offering a favourable safety profile compared to esmolol 

or propranolol. Systematic reviews highlight a mean heart 

rate reduction of 42 beats per minute, with a significantly 

higher likelihood of achieving the target heart rate than 

alternative antiarrhythmic agents (odds ratio: 5.37).  

Studies on Caucasian patients have confirmed landiolol’s 

efficacy in this population, showing consistent results in 

heart rate control with minimal hemodynamic 

compromise. Adverse events were reported in 14.7% of 

landiolol-treated patients, a rate comparable to other beta-

blockers, indicating a well-tolerated safety profile. 

Additionally, while landiolol was effective in heart rate 

control, it did not show a significant advantage in restoring 

sinus rhythm when compared to other therapies.19,20 

FUTURE PERSPECTIVES AND IMPLICATIONS 

FOR THE INDIAN POPULATION 

Despite global recognition, dedicated trials assessing 

landiolol’s effects in Indian patients are necessary. Future 

research should focus on: Pharmacokinetic and 

pharmacodynamic variations in Indian demographics, role 

in perioperative atrial fibrillation management, use in 

critically ill Indian patients with heart failure and sepsis 

and comparisons with commonly used beta-blockers in 

India, such as metoprolol and propranolol. 
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CONCLUSION 

Landiolol’s approval for SVT marks a significant 

advancement in acute cardiac care. Its rapid onset, ultra-

short duration, and high beta-1 selectivity allow precise 

titration and quick cessation, making it ideal for managing 

acute arrhythmias, including in patients with airway 

diseases. Clinical trials confirm its efficacy in reducing 

heart rate with minimal hemodynamic impact, positioning 

it as a safer alternative to conventional beta-blockers. 

Ongoing research will further refine its role, particularly in 

diverse patient populations and complex cardiac scenarios. 
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