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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) landiolol is necessary to ensure the 
benefits outweigh its risks. AOP Orphan Pharmaceuticals GmbH submitted a New Drug Application 
(NDA) 217202 for landiolol with the proposed indication for the short-term reduction of ventricular rate 
in patients with supraventricular tachycardia including atrial fibrillation and atrial flutter. Landiolol is 
associated with an increased risk for hypotension. The Applicant did not submit a proposed REMS or risk 
management plan with this application. 

The recommended regulatory action at this time per the interdisciplinary review team is a complete 
response. This recommendation is due to manufacturing deficiencies at the drug product site. 

Based on the available data, DRM and the Division of Cardiology and Nephrology (DCN) agree that there 
are no safety issues that require a REMS. If new safety information becomes available DRM should be 
consulted, to reassess the need for a REMS.  

1 Introduction 
This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) landiolol is necessary to ensure the 
benefits outweigh its risks. AOP Orphan Pharmaceuticals GmbH submitted a New Drug Application 
(NDA) 217202 for landiolol with the proposed indication for the short-term reduction of ventricular rate 
in patients with supraventricular tachycardia including atrial fibrillation and atrial flutter. This application 
is under review in the Division of Cardiology and Nephrology (DCN). The Applicant did not submit a 
proposed REMS or risk management plan with this application. 

2 Background 
2.1 PRODUCT INFORMATION 
Landiolol, a new molecular entitya, is a beta adrenergic blocker proposed for the short-term reduction of 
ventricular rate in patients with supraventricular tachycardia including atrial fibrillation and atrial flutter. 
A beta adrenergic blocker antagonizes the effects of sympathetic neurotransmitters by competing for 
beta1 and beta2 receptor binding sites. Beta1-selective adrenergic blockers primarily block receptors 
located in cardiac tissue. Some beta adrenergic blockers demonstrate intrinsic sympathomimetic activity 
(ISA) providing low-grade beta stimulation at rest but acting as typical beta adrenergic blockers when 
sympathetic activity is high. Landiolol is a beta1-selective adrenergic blocker that exhibits no intrinsic 
sympathomimetic activity. 

 

 

 

 
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 

Reference ID: 5181775









7 

 

rates of bradycardia, cardiogenic shock, heart failure, and bronchospasm were low and did not suggest 
an additional substantial effect from landiolol. 

One death occurred in a subject that received landiolol and one death occurred in a subject that 
received digoxin. The death in the landiolol group was due to an exacerbation of heart failure. The 
subject died 31 hours after completing landiolol therapy. The death in the digoxin group was due to 
sinus arrest. The clinical reviewer assessed the overall risk of landiolol associated mortality to be low and 
focused on hypotension, the most common and serious adverse event associated with landiolol therapy. 

5.1 HYPOTENSION 
Hypotension is consistent with the mechanism of action of landiolol and known to be associated with 
other beta adrenergic blockers.d Data from the safety database demonstrated a temporal change in 
blood pressure (BP) that was consistent with the known pharmacokinetics of landiolol, with onset within 
five minutes of initiation of landiolol administration and resolution of BP effects within 30 minutes after 
landiolol discontinuation in the majority of patients. The risk of hypotension varied by the clinical trial 
population, but no specific predictors of increased risk of hypotension were identified. In the 
randomized, placebo-controlled studies, the absolute risk difference for hypotension between landiolol 
and placebo was 8.6% and a relative risk of 7.6 was observed with landiolol treatment. 

The clinical review team agreed with the Applicant’s proposal to address the risk of hypotension in the 
Warnings and Precautions and Adverse Reactions sections of the label. Labeling also includes 
recommendations for monitoring blood pressure and dose adjustments if hypotension occurs. 

The clinical reviewer concluded the safety profile of landiolol is favorable for the short-term reduction of 
ventricular rate in patients with SVT including AF and AFL and the overall benefit-risk profile appears 
acceptable. 

6 Expected Postmarket Use 
Landiolol is likely to be prescribed for short-term use (less than 24 hours) in a monitored inpatient 
setting by anesthesiologists and cardiologists familiar with supraventricular tachycardia therapy. 
Prescribers are expected to closely monitor and frequently reassess patients for signs and symptoms of 
hypotension and optimize therapy accordingly. 

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for landiolol beyond routine 
pharmacovigilance and labeling. 

 

 

 

 
d Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug. 
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8 Discussion of Need for a REMS 
The clinical reviewer recommends approval of landiolol citing the efficacy and safety data in the 
published literature from eight clinical studies, short-term use in a specific patient population, and an 
adequately favorable benefit-risk profile. 

Tachyarrhythmias are abnormal heart rhythms with a ventricular rate of 100 or more BPM. SVT, 
hypertension and tachycardia in the perioperative setting, and acute ischemic heart disease are 
generally agreed to require rapid attention and treatment. Prolonged tachyarrhythmia or hypertension 
can result in significant morbidity, such as cerebrovascular events, myocardial infarction, and other end-
organ damage. 

The efficacy of landiolol for the short-term reduction of ventricular rate in patients with SVT including AF 
and AFL relied on eight clinical studies from the published literature. All studies evaluated the effect of 
landiolol on HR in the short-term setting. A statistically and clinically significant greater proportion of 
subjects with SVT and tachycardia treated with landiolol had a decreased HR compared to placebo. The 
treatment effects were generally large and efficacy assessment did not rely on complicated statistical 
methodologies or formal meta-analysis. 

The serious risk associated with landiolol is an increased risk for hypotension. In general, healthcare 
providers who treat patients with SVT should be familiar with monitoring and treating the risk of 
hypotension. The duration of treatment for patients receiving landiolol is expected to be short-term 
(less than 24 hours) and likely administered in a monitored inpatient setting. Information regarding 
these risks and appropriate monitoring will be included in the Warnings and Precautions and Adverse 
Reactions sections in labeling. The clinical review team also stated that the safety data do not indicate 
need for a specific REMS to mitigate the risks for landiolol and that overall, it has a favorable safety 
profile. Therefore, this reviewer is not recommending a REMS for the management of the risks of 
landiolol therapy. 

9 Conclusion & Recommendations 
Relying on the data available, a REMS is not necessary to ensure the benefits of landiolol outweigh the 
risk for hypotension. Information about this risk will be communicated in labeling using the Warnings 
and Precautions and Adverse Reactions sections. In general, we expect healthcare providers who treat 
patients with SVT are familiar with monitoring and treating the risk of hypotension. 

However, the recommended regulatory action at this time per the interdisciplinary review team is a 
complete response. This recommendation is due to manufacturing deficiencies at the drug product site. 

Based on the available data, there were no unique safety issues that require a REMS for landiolol as 
compared with the risks associated with other beta adrenergic blocker therapies. If new safety 
information becomes available, please consult DRM and we can re-evaluate the need for a REMS. 
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