N
N

N

HAL

open science

Beta-blockers for the treatment of arrhythmias:
Bisoprolol — a systematic review

L. Muresan, G. Cismaru, C. Muresan, R. Rosu, G. Gusetu, M. Puiu, R Mada,

Raphaél P Martins

» To cite this version:

L. Muresan, G. Cismaru, C. Muresan, R. Rosu, G. Gusetu, et al.. Beta-blockers for the treatment
of arrhythmias: Bisoprolol — a systematic review. Annales Pharmaceutiques Francaises, 2022, 80 (5),

pp.617-634. 10.1016/j.pharma.2022.01.007 . hal-03719705

HAL Id: hal-03719705
https://hal.science/hal-03719705
Submitted on 19 Jul 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-03719705
https://hal.archives-ouvertes.fr

Beta blockers for the treatment of arrhythmias: Bisoprolol - a systematic review

Béta-bloguants pour le traitement des arythmies: Bisoprolol - une revue systématique

AUTHORS’ NAMES AND INSTITUTIONAL AFFILIATIONS:

Lucian Muresan!, MD, PhD; Gabriel Cismaru?, MD, PhD; Crina Muresan®, MD, PhD; Radu Rosu?, MD, PhD;
Gabriel Gusetu?, MD, PhD; Mihai Puiu?, MD; Razvan Olimpiu Mada®, MD; MSc; Raphaél Pedro Martins*, MD,

PhD.

1 “Emile Muller” Hospital, Cardiology Department, 68100 Mulhouse, France
2 Rehabilitation Hospital, Cardiology Department, 400347 Cluj-Napoca, Romania
3 “Niculae Stancioiu” Heart Institute, Cardiology Department, 400005 Cluj-Napoca, Romania

4 Centre Hospitalier Universitaire de Rennes, Cardiology Department, 35000 Rennes, France

NAME AND ADDRESS FOR CORRESPONDENCE:

Lucian Muresan,”Emile Muller” Hospital, Cardiology Department, 20 Avenue du Docteur René Laennec, 68100

Mulhouse, France

TEL: 00 33689 64 64 64

EAX: 00 33 389 64 27 35

EMAIL: Imure san@yahoo.com

FINANCIAL SUPPORT: None

DECLARATIONS OF INTEREST: none

HIGHLIGHTS:

e This s the first systematic review on the role of Bisoprolol, a lipophilic beta 1 selective receptor blocker,
for the treatment of arrhythmias.

o Bisoprolol is useful for the treatment of supraventricular arrhythmias, especially for rate control during
atrial fibrillation.
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e Evidence also exists for its efficacy in the treatment of ventricular arrhythmias, both in primary and in
secondary prevention.

Abstract

Objectives: Beta blockers have long been successfully used for the treatment of both supraventricular
and ventricular arrhythmias. However, differences exist between their chemical structure,
pharmacokinetic and pharmacodynamic properties (absorption, bioavailability, metabolism,
hydrophilic or lipophilic character, selective or non-selective nature, the presence or absence of
intrinsic sympathomimetic activity), which may confer different antiarrhythmic properties to different
beta blockers. The aim of this study was to analyze the current existing evidence for bisoprolol for the
treatment of both supraventricular and ventricular arrhythmias.

Material and Methods: Using the keywords “bisoprolol” and “arrhythmias” or “atrial fibrillation” or
“ventricular tachycardia” or “premature ventricular complexes” or “ventricular fibrillation”, the
Medline database was searched for articles in English or French until April 2020 assessing the role of
bisoprolol in the treatment of arrhythmias. Data was then analyzed according to the type of arrhythmia
treated and the quality of evidence using the GRADE approach.

Results: A total of 325 studies were identified, of which 28 were considered relevant to the current
topic. Among these studies, 19 assessed the role of bisoprolol for the treatment of supraventricular
arrhythmias, 8 its role in treating ventricular arrhythmias and 1 its role in supraventricular and
ventricular arrhythmias. The quality of evidence varied from low (7 studies) to high (5 studies).

Conclusion: Current evidence exists supporting the use of bisoprolol for the treatment of
supraventricular arrhythmias, especially for rate control during atrial fibrillation. Evidence also exists
for its efficacy in the treatment of ventricular arrhythmias, both in primary and in secondary
prevention.

Keywords: bisoprolol, beta blockers, arrhythmias, atrial fibrillation, ventricular arrhythmias
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Abstrait

Objectifs: Les bétabloquants sont utilisés depuis longtemps avec succes pour le traitement des
arythmies supraventriculaires et ventriculaires. Cependant, des différences existent entre leur
structure chimique, leurs propriétés pharmacocinétiques et pharmacodynamiques (absorption,
biodisponibilité, métabolisme, caractere hydrophile ou lipophile, nature sélective ou non sélective,
présence ou absence d'activité sympathomimétique intrinseque), qui peuvent conférer des propriétés
antiarythmiques différentes aux différents béta-bloquants. Le but de cette étude était d'analyser les
preuves existantes pour le bisoprolol pour le traitement des arythmies supraventriculaires et
ventriculaires.

Matériel et méthodes: A I'aide des mots-clés «bisoprolol» et «arythmies» ou «fibrillation auriculaire»
ou «tachycardie ventriculaire» ou «extrasystoles ventriculaires» ou «fibrillation ventriculaire», la base
de données Medline a été recherchée pour des articles en anglais ou en francais jusqu'en avril 2020
évaluer le réle du bisoprolol dans le traitement des arythmies. Les données ont ensuite été analysées
en fonction du type d'arythmie traitée et de la qualité des preuves en utilisant I'approche GRADE.

Résultats: Au total, 325 études ont été identifiées, dont 28 ont été jugées pertinentes pour le sujet
actuel. Parmi ces études, 19 ont évalué le role du bisoprolol dans le traitement des arythmies
supraventriculaires, 8 son role dans le traitement des arythmies ventriculaires et 1 son role dans les
arythmies supraventriculaires et ventriculaires. La qualité des preuves variait de faible (7 études) a
élevée (5 études).

Conclusion: Il existe des preuves actuelles soutenant |'utilisation du bisoprolol pour le traitement des
arythmies supraventriculaires, en particulier pour le controle de la fréquence en fibrillation auriculaire.
Il existe également des preuves de son efficacité dans le traitement des arythmies ventriculaires, a la
fois en prévention primaire et en prévention secondaire.

Mots clés: bisoprolol, bétabloquants, arythmies, fibrillation auriculaire, arythmies ventriculaires
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Objectives

Since the first introduction in clinical practice of a beta blocker, propranolol, in 1965 (1), more than 50
different beta blockers have been used for the treatment of both cardiac and non-cardiac conditions.
Current uses of beta blockers in the treatment of cardiovascular disease include arterial hypertension
(2, 3), acute coronary syndromes (4-7), chronic coronary syndromes (8, 9), post myocardial
revascularization (10, 11), decreased left ventricular function after myocardial infarction (12, 13), heart
failure (12, 13) and cardiac arrhythmias (14-19).

Although part of the same class of drugs, important differences exist between different beta blockers
regarding their chemical structure, route of administration, pharmacokinetic and pharmacodynamic
properties (absorption, bioavailability, metabolism, time to effect, elimination route, hydrophilic or
liphophilic character, selective or non-selective nature, the presence or absence of intrinsic
sympathomimetic activity) and side effects which, at least from a theoretical perspective, may make
some beta blockers more appropriate than others for the treatment of cardiac arrhythmias. Indeed,
not all beta blockers have the same antiarrythmic properties in patients with long QT syndrome (LQTS),
where nadolol and propranolol are to be preferred over other beta blockers (20), and metoprolol
should probably be avoided (21). This observation raises the question whether all beta blockers are
equally efficient in the treatment of arrhythmias, and if not, which beta blockers should be preferred?
Also, if a beta blocker is inefficient in the treatment of a arrhythmia, can a different beta blocker be
successfully used instead?

The European Society of Cardiology (ESC) and the American Heart Association / American College of
Cardiology / Heart Rhythm Society (AHA / ACC / HRS) have published several consensus documents on
the use of beta blockers for the treatment of arrhythmias (14-19). The 2004 ESC Expert consensus
document on beta adrenergic receptor blockers (22) provides evidence for the use of atenolol,
esmolol, metoprolol, nadolol, propranolol, sotalol, and timolol for the treatment of arrhythmias.
Nevertheless, other existing beta blockers may be both safe and efficient for the treatment of both
supraventricular and ventricular arrhythmias.

Bisoprolol is a lipophilic beta 1 selective receptor blocker that was patented in 1976 and introduced in
clinical practice in 1986 (23-25). It has a long duration of action, with a slower drop in the action
duration curve compared to propranolol (26). Its half-life is 10-11 hours (27), which allows a single daily
administration (22). Common doses range from 1.25 mg to 10 mg daily (22). The maximal approved
dose is 20 mg once a day (for the treatment of hypertension). It is devoid of intrinsic sympathetic
activity. Its bioavailability from film-coated tablets is about 90%. In plasma, it circulates 30% protein-
bound. It is moderately lipid-soluble. Fifty percent of the dose is metabolized by the liver, via CYP3A4.
It is eliminated 50% by the kidney, unchanged. Both in vivo and in vitro studies have shown that it is
one of the most beta 1 selective beta blockers, more selective than atenolol, betaxolol or metoprolol
(28-31). It inhibits both basal and stimulated renin secretion and has antihypertensive properties that
are equivalent to the ones of nebivolol (32). It is devoid of serious and unexpected side-effects, even
at high doses. Glucose intolerance and sedative effects are less pronounced compared to propranolol
(33). It has no significant negative effect of the lipid metabolism (33). Most common side effects are
fatigue, bradycardia, hypotension and gastro-intestinal symptoms. Unlike non-selective beta blockers
(nadolol, propranolol), it is not associated with a significantly increased risk of asthma exacerbations
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in patients with mild or moderate forms of dieases (34). Bisoprolol will give a positive result in doping
tests.

The CIBIS trial (35) showed that bisoprolol reduces mortality in heart failure patients. However, no
significant difference was observed in sudden death rate (17 patients on placebo vs 15 patients on
bisoprolol) or death related to documented ventricular tachycardia or fibrillation (7 patients on
placebo vs 4 patients on bisoprolol). Contrarily, in the following CIBIS-II trial (36), there were
significantly fewer sudden deaths among patients on bisoprolol than in those on placebo (48 [3:6%]
vs 83 [6:3%] deaths), fact which established its use in patients with heart failure and reduced ejection
fraction (HFREF) (12). Bisoprolol is currently also used for the treatment of arterial hypertension (2)
and myocardial ischemia (2, 4, 36). However, its role in the treatment of arrhythmias is less well
established. Unlike other beta blockers (atenolol, metoprolol, nadolol propranolol, sotalol), it is not
mentioned in some of the most important international guidelines on the treatment of arrhythmias,
such as the 2015 ESC Guidelines for the management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death (37). However, given its positive efficacy/side effects profile,
bisoprolol remains one of the most largely-used beta blockers in clinical practice.

The aim of this study was to analyze the current existing evidence for bisoprolol in the treatment of
arrhythmias, both supraventricular and ventricular.

Material and Methods

Using the keywords “bisoprolol” and either “arrhythmia” or “atrial fibrillation” or “ventricular
tachycardia” or “premature ventricular complexes”, the Medline database was screened by 2
independent researchers for articles in the English or French language up to April 2020, assessing the
role of bisoprolol in the treatment of arrhythmias. Manual additional search was then used in order to
identify potential important studies on the efficacy of bisoprolol in the treatment of arrhythmias that
were missed using the above-mentioned search strategy. Data was then analyzed according to the
type of arrhythmia treated (supraventricular vs. ventricular), the type of results found (positive /
negative / mixed) and the quality of evidence (very low, low, moderate, high) using the GRADE
approach (38). Prospective randomized clinical trials were considered high quality evidence;
retrospective studies on small populations of subjects were considered low quality evidence.

Studies written in languages other than English or French, case reports / case series / studies
performed on less than 10 subjects, duplicate titles, studies not relevant to the current topic, abstracts
of which manuscripts were not available, review articles, meta-analysis and letter to the editors were
not included in the study.

Results

The search strategy identified a number of 325 studies, of which 28 met the inclusion criteria (Figure
1). Among these 28 studies, 19 assessed the role of bisoprolol in the treatment of supraventricular
arrhythmias: 1 study assessed the effect of bisoprolol on respiratory sinus arrhythmia, 2 studies
assessed the effect of bisoprolol on paroxysmal supraventricular tachycardia, and 1 study assessed the
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role of bisoprolol on a mixed population of patients (a part with premature atrial contractions and a
part with paroxysmal supraventricular tachycardia); 15 studies evaluated the role of bisoprolol for the
treatment of atrial fibrillation, either as part of a rhythm control strategy (post cardioversion of atrial
fibrillation or prevention of AF in a high-risk setting, post-surgery) or as a rate control strategy (negative
dromotropic effect) either in patients post coronary artery bypass graft (CABG) or non-cardiac surgery,
or in a non-post-surgical setting. Nine studies assessing the role of bisorpolol in the treatment of
supraventricular arrhythmias compared its efficacy to other beta blockers (carvedilol, landiolol) or
other antiarrhythmic drugs (amiodarone, sotalol) or to catheter ablation. Two studies did not find a
beneficial effect of bisoprolol for the treatment of specific supraventricular arrhythmias; the rest of
the studies identified at least some benefit. The quality of the studies varied from very low (4 studies)
to high (3 studies).

There were 8 studies evaluating the role of bisoprolol in the treatment of ventricular arrhythmias.
Among these studies, 2 studies evaluated its role in the treatment of premature ventricular
contractions, 4 assessed its role in the treatment of patients with myocardial ischemia or heart failure,
and 2 assessed the role of bisoprolol in the treatment of patients with long QT syndrome (LQTS). All
but one study found positive results of bisoprolol in the treatment of ventricular arrhythmias. The
quality of the studies varied from low (3 studies) to high (2 studies).

One study assessed the efficacy of bisoprolol in treating a mixed population of patients, some with
supraventricular arrhythmias and some with ventricular arrhythmias (premature ventricular
contractions).

A summary of these studies is presented in table 1 and table 2.

Figure 1. Flowchart describing the selection steps of the references used in this review

Table 1. The role of bisoprolol in the treatment of supraventricular arrhythmias - data from clinical
studies. * - this study included a mixed population of patients, some with SVT, others with PVC. Only
the effect of bisoprolol on patients with SVT is assessed here. For the discussion on this study about
the efficacy of bisoprolol in patients with PVC, please see table 2. AF = Atrial Fibrillation; AT = atrial
tachycardia; AV = atrio-ventricular; AVRT = atrio-ventricular reentry tachycardia; AVNRT = Atrio-
ventricular node reentry tachycardia; CABG = coronary artery bypass graft; HF = heart failure; HR =
heart rate; PAC = Premature atrial contractions; P-AF = Paroxysmal atrial fibrillation; PVC = premature
ventricular contractions; QOL = Quality of Life; SR = sinus rhythm; SVT = Supraventricular tachycardia.

Table 2. The role of bisoprolol in the treatment of ventricular arrhythmias - data from clinical studies.
* - this study included a mixed population of patients, some with SVT, others with PVC. Only the effect
of bisoprolol on patients with PVC is assessed here. For the discussion on this study about the efficacy
of bisoprolol in patients with SVT, please see table 1. HD = hemodynamic; HF = heart failure; HR =
heart rate; LQTS = Long QT Syndrome; MACE = Major Adverse Cardiac Events; M|l = myocardial
infarction; NSTEMI = non ST segment elevation myocardial infarction; PVC = Premature Ventricular
Contractions; ST = Sinus Tachycardia; VA = ventricular arrhythmias; VF = ventricular fibrillation; VT =
ventricular arrhythmia
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Figure 1. Organigramme décrivant les étapes de sélection des références utilisées dans cette revue

Tableau 1. Le réle du bisoprolol dans le traitement des arythmies supraventriculaires - données des
études cliniques. * - cette étude a inclus une population mixte de patients, certains avec SVT, d'autres
avec PVC. Seul I'effet du bisoprolol sur les patients atteints de SVT est évalué ici. Pour la discussion sur
cette étude sur l'efficacité du bisoprolol chez les patients atteints de PVC, veuillez consulter le tableau
2. FA = fibrillation auriculaire; AT = tachycardie atriale; AV = auriculo-ventriculaire; AVRT = tachycardie
par réentrée auriculo-ventriculaire; AVNRT = tachycardie par réentrée intra-nodale; HF = insuffisance
cardiaque; FC = fréquence cardiaque; PAC = extrasystoles supraventriculaires; P-AF = fibrillation
auriculaire paroxystique; PVC = extrasystoles ventriculaires ; QOL = qualité de vie; SR = rythme sinusal;
SVT = tachycardie supraventriculaire.

Tableau 2. Le rble du bisoprolol dans le traitement des arythmies ventriculaires - données des études
cliniques. * - cette étude a inclus une population mixte de patients, certains avec SVT, d'autres avec
PVC. Seul I'effet du bisoprolol sur les patients atteints de PVC est évalué ici. Pour la discussion sur cette
étude sur I'efficacité du bisoprolol chez les patients atteints de SVT, veuillez consulter le tableau 1. HD
= hémodynamique; HF = insuffisance cardiaque; FC = fréquence cardiaque; LQTS = syndrome du QT

long; MACE = événements cardiaques indésirables majeurs; IM = infarctus du myocarde; NSTEMI

infarctus du myocarde sans élévation du segment ST; PVC = extrasystoles ventriculaires; ST
tachycardie sinusale; VA = arythmies ventriculaires; VF = fibrillation ventriculaire; TV = tachycardie
ventriculaire.

Discussion

This review focused on assessing the current existing evidence regarding bisoprolol for the treatment
of arrhythmias, both supraventricular and ventricular. The main findings can be summarized as follows:
regarding supraventricular arrhythmias, 1. bisoprolol is less effective than catheter ablation in
preventing recurrences in patients with AVNRT; 2. It is useful as part of a rate control strategy by
efficiently lowering heart rate in patients with atrial fibrillation; 3. It is efficient as part of a rhythm
control strategy by preventing the onset of atrial fibrillation in patients who have undergone surgery
(both cardiac and non-cardiac); 4. Less robust evidence exists concerning its role in pharmacological
cardioversion of atrial fibrillation, in preventing AF recurrence after electrical cardioversion and in
improving symptoms and quality of life in patients with paroxysmal atrial fibrillation. Regarding
ventricular arrhythmias: 1. bisoprolol reduces mortality and is efficient in reducing the number of
hospitalizations due to severe arrhythmias (sustained VT or VF) in patients with stable heart failure; 2.
Administered early (<4 hours) after myocardial infarction, it lowers mortality, it reduces the number
of episodes of ventricular arrhythmias and major adverse cardiac events (MACE) in patients with
NSTEMI; 3. It efficiently reduces the ventricular arrhythmia burden in patients with PVC; 4. Its role in
treating patients with LQTS is less well established.

Bisoprolol for the treatment of supraventricular arrhythmias

Most of the studies assessing the role of bisoprolol in the treatment of supraventricular arrhythmias
focused on its role in the treatment of atrial fibrillation, either in a post-surgical setting or not related
to surgery. In a surgical setting, either post CABG or after non-cardiac surgery, all of the evaluated
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studies addressing this topic (39-44) identified at least some benefit of bisoprolol, with low rates of
adverse events, with one study finding a higher efficacy compared to carvedilol (39) and another an
efficacy equal to that of amiodarone (40). Bisoprolol was also efficient in decreasing heart rate in
patients who developed atrial fibrillation (44). A recent Cochrane systematic review confirms these
findings, concluding that beta blockers reduce the burden of both supraventricular and ventricular
arrhythmias after cardiac surgery, and substantially reduce the burden of supraventricular arrhythmias
after non-cardiac surgery (45). Concerning bisoprolol, it states that if beta-blockers are started before
surgery, bisoprolol may be considered as first choice (class lIb, level of evidence B).

In a non-surgical setting, there is weak evidence that bisoprolol prevents recurrence post electrical
cardioversion of AF, with bisoprolol being as efficient as sotalol (weak evidence) (46). Data regarding
its efficacy compared to carvedilol in this setting is mixed (47, 48). In combination with propafenone,
it was shown to be efficient in converting AF to sinus rhythm more rapidly compared to propafenone
alone (weak evidence), but in this study, the percentage of patients who converted to sinus rhythm
after 24 hours was equal in both groups (49). Bisoprolol is also efficient in lowering heart rate in
patients with atrial fibrillation (50-53), with its transdermal administration being as efficient as iv
landiolol (54) or oral bisoprolol (53). There is also some evidence that bisoprolol improves symptoms
and quality of life in patients with paroxysmal AF, being well tolerated (55). Even though the authors
of this study state that elimination of AF episodes on ECGs was observed in 84 patients (62%), the
efficacy of bisoprolol in the prevention on AF recurrence cannot be assessed based on this study, since
there was no control group.

A meta-analysis performed by Nasr et al showed that taken together, carvedilol, bucindolol,
metoprolol, nebivolol and bisoprolol prevent the onset of atrial fibrillation in patients with heart failure
(56). The evidence for the efficacy of bisoprolol in this setting comes from the CIBIS | and Il trials (35,
36). Taking together the evidence on bisoprolol and metoprolol, the authors found a relative risk (RR)
reduction of 41% (p = 0.006) for the onset of new atrial fibrillation.

During the past years, catheter ablation has become an established technique for the treatment of
atrial fibrillation. Initially, this was considered an alternative technique for patients who presented
atrial fibrillation recurrence under antiarrhythmic drugs, which usually included a beta blocker (17).
Lately, catheter ablation has become the better choice for rhythm control strategy (vs. antiarrhythmic
drugs), given the results of latest trials (57, 58). Several studies have demonstrated its superiority to
antiarrhythmic drugs for the maintenance of sinus rhythm, regardless of the type of energy used:
radiofrequency (59-66) or cryoenergy (57, 58). Beta blockers were largely used in these trials, along
with class | (flecainide, propafenone) or class Il antiarrhythmic drugs (mostly amiodarone). Explicit
references to specific beta blockers were usually not made in these trials. Up to the present date, there
is no specific trial focusing on the efficacy of bisoprolol compared to catheter ablation in patients with
atrial fibrillation.

Concerning the role of bisoprolol in the treatment of paroxysmal SVT, there is little but solid evidence
showing that it is less efficient in preventing AVNRT recurrence compared to catheter ablation (64). In
their study, Katritsis et al demonstrated significantly more AVNRT recurrences in the medical
treatment group (bisoprolol 5 mg od or diltiazem 120 — 300 mg od) vs catheter ablation (p<0.001).
Evidence assessing its role in patients atrio-ventricular reentry tachycardia (AVRT) and in patients with
atrial tachycardia (24) is limited, since no randomized control trial evaluating the role of bisoprolol was
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conducted in these patients. Therefore, firm conclusions about its efficacy in this setting cannot be
drawn.

Overall, in patients with supraventricular arrhythmias, bisoprolol is efficient in patients with atrial
fibrillation both as part of a rhythm control and a rate control strategy in patients undergoing cardiac
or non-cardiac surgery. In non-surgical patients, it is efficient as a rate control agent and it likely
improves symptoms and quality of life. In patients with AVNRT, it is less efficient than catheter ablation
in preventing recurrences.

Bisoprolol for the treatment of ventricular arrhythmias

Our search strategy found evidence supporting the use of bisoprolol for the treatment of ventricular
arrhythmias, both in patients without structural heart disease (either in otherwise healthy subjects or
in patients with channelopathies) and in patients with heart disease, namely myocardial ischemia and
heart failure.

The positive impact of ventricular arrhythmia reduction of bisoprolol in patients with heart failure
relies on the CIBIS (35) and the CIBIS-II trials (36). A comprehensive discussion of these studies is
outside the purpose of this review and can be found elsewhere (67). The CIBIS trial (35) showed that,
bisoprolol reduces mortality in heart failure patients, but not sudden cardiac death (17 patients on
placebo vs 15 patients on bisoprolol) nor death related to documented ventricular tachycardia or
fibrillation (7 patients on placebo vs 4 patients on bisoprolol, p=ns). However, the following CIBIS-II
trial (36), performed on a larger population of patients, found significantly fewer sudden deaths among
patients on bisoprolol than in those on placebo (48 [3:6%] vs 83 [6:3%] deaths), demonstrating the
efficient antiarrhythmic properties of bisoprolol in a clinical setting.

In patients with acute myocardial ischemia, namely NSTEMI, after adjusting for confounders, Maclean
et al (68) found that early (less than 4 hours) bisoprolol administration was protective for ventricular
arrhythmia (p=0.038, OR 0.114, CI 0.015 to 0.885) and MACE (p=0.011, OR 0.064, Cl 0.008 to 0.527),
with few adverse effects of Bisoprolol (one episode of symptomatic bradycardia).

Three trials on small populations of patients examined the role of bisoprolol, in patients with PVC (25,
69, 70). These trials found a significant reduction in the ventricular arrhythmia burden, at doses of 2.5
— 5 mg po or 4 mg transdermal. Sugimoto et al (25) found more than 50% reduction of the PVC burden
in 7 out of 16 patients on bisoprolol. Kobayashi et al (69) found that bisoprolol effectively inhibited
PVC in 5 of 12 dipyridamole-respondent patients (reduction of 88 + 16% of PVC) and in 3 of 6
dipyridamole-non-respondent patients. In their study, Shinohara et al (70) found that transdermal
bisoprolol significantly reduced the PVC burden in the positive heart rate-PVC group, while the PVC
burden did not change significantly in the non-positive heart rate-PVC group. In the positive heart rate
dependent-PVC group, the patients with mean HRs > 80 bpm had a significantly higher percent
improvement in the PVC count than those with mean HRs <80 bpm (p = 0.0080). However, all these 3
studies were performed on small populations of patients and therefore the results should be
interpreted with caution.

Concerning patients with LQTS, there is weak evidence that bisoprolol might be both safe and efficient
in the treatment of patients with this type of channelopathy. In their study on 34 patients with LQTS,
Fazio et al found no major adverse cardiac event in patients treated with bisoprolol. Of the 12 minor
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cardiovascular events, 3 occurred in absence of treatment, 7 during treatment with nadolol or
propranolol, and 2 during treatment with bisoprolol. The authors conclude that bisoprolol at doses of
0.1 - 0.2 mg/kg might be less harmful and easier to manage than propranolol and nadolol (71).

In their study of 114 patients with LQTS, Steinberg et al (72) observed QTc shortening in 59 subjects
treated with bisoprolol (AQTc -5 + 31 ms; p = 0.049). Bisoprolol was well tolerated during long-term
administration (1 cardiac event = 1.7% during a 3-year follow-up). However, the authors conclude that
the equivalence of bisoprolol for protection from ventricular arrhythmia in LQT patients compared to
established beta-blockers remains unknown.

Despite these promising results, due to the reduced number of studies on Bisoprolol in patients with
LQTS, these data should be confirmed in larger clinical trials, before recommending bisoprolol as a safe
and efficient beta blocker in this population of patients.

Overall, in patients with ventricular arrhythmias, bisoprolol reduces mortality and is efficient in
reducing the number of hospitalizations due to severe arrhythmias in patients with stable heart failure.
It lowers mortality and reduces the number of episodes of ventricular arrhythmias and MACE in
patients with NSTEMI. It efficiently reduces the ventricular arrhythmia burden in patients with PVC. Its
role in treating patients with LQTS is less well established.

Limitations of the study

The main limitation of this study is the heterogeneity of the studies included. The quality of the
evidence is mixed, ranging from low quality to a few high quality studies, with the majority of the
studies having a moderate quality. Few randomized clinical trials were found on this topic. With these
heterogeneous data, a meta-analysis was impossible to conduct.

Conclusion

Current evidence exists supporting the use of Bisoprolol for the treatment of supraventricular
arrhythmias, especially for rate control during atrial fibrillation. Evidence also exists for its efficacy in
the treatment of ventricular arrhythmias, both in primary and in secondary prevention. Head to head
clinical trials on large populations of patients comparing the safety and efficacy of Bisoprolol and other
beta blockers are needed in order to better understand its rank among beta blockers for the treatment
of arrhythmias.
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ovicl enter, dilol 6 Fibrilla mg/day | had larger reductions in heart rate, ve
etal | double tion or regardless of rhythm.
(52), -blind Sinus This study comparing carvedilol and
2012 trial Rhyth bisoprolol in patients with chronic HF
(predef m complicated by AF did not demonstrate
ined drug-related differences in achieving
analysi beneficial clinical effects of the beta-
s of blocker titration.
the
CIBIS-
ELD
trial)
Yama | Double - n=78 Atrial 2.5mg After 2 weeks of bisoprolol 2.5 mg/day, | Positi | Mod
shita blind Fibrilla (open mean HR was significantly lower than that ve erate
T (the | cohort tion label, all | before treatment (12.219.1 beats/min, p <
MAIN (Persis | patients) | 0.001). Mean HRs in the 5-mg and 2.5-mg
-AF tentor | and 5 mg | continuation groups were also significantly
study Perma (24 decreased compared with those before
nent) patients, | treatment (17.3 + 12.9 and 114 + 7.4
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) (51), double beats/min, respectively, both p < 0.001),
2013 blind) with a  significant  between-group
difference (p = 0.033).
Naka Open Landi n=16 Atrial 4mg Compared to landiolol 3 pg/kg/min, the | Positi | Mod
mura label olol Fibrilla introduction of the bisoprolol patch did not ve erate
Ket | retrosp tion induce any significant changes in heart
al 64), ective rate. There were no adverse events.
2016 | cohort
Yama | Multic | trans n=22 Atrial oral: 2.5 | In Japanese patients with persistent or | Positi | Mod
shita enter derm 0 Fibrilla | and 5 mg | permanent AF, transdermal 4 mg and 8 mg ve erate
Tet double alvs tion patch: 4 | had heart rate reducing effects similar to
al (3, | -blind oral (persis | mgand 8 | those of oral bisoprolol 2.5 mg and 5 mg,
2019 | compa | admi tent / mg respectively.
rative nistra perma
study tion nent)
Behm Open usual n=10 Atrial 5mg/ The combination of bisoprolol plus Mg | Positi | Mod
anes label care 0 (of | Fibrilla day effectively reduces the incidence of ve erate
hSet | prospe which tion postoperative AF following on-pump
al 41), ctive 50 (proph CABG, particularly in elderly patients, and
2006 | cohort receiv | ylaxis is associated with a shorter hospital length
ed after of stay.
bisop | CABG) In the prophylaxis group, the incidence of
rolol postoperative AF was significantly lower,
+ with 20% (10 / 50) compared to 42% (21 /
Magn 50) among controls (p = 0.030, 95% CI for
esium absolute risk reduction = 2-42%).
)
Sleila Open Amio n=20 Atrial 2.5 mg Postoperative  oral  bisoprolol and | Positi | Mod
ty G label daron | O (of | Fibrilla bid amiodarone are equally effective for ve erate
et al cohort e which tion prophylaxis of AF after CABG (prevalence
(40), 102 (proph of AF of 12.7% vs 15.3%, p=0.60).
2009 receiv | ylaxis Treatment with bisoprolol resulted in a
ed after trend to lower ventricular response rate in
Bisop | CABG) AF cases (1256 beats/min vs 14447
rolol) beats/min, p=.06).
Both regimens are well tolerated.
There was no difference between the 2
groups for the onset time of AF episodes,
total AF duration, AF recurrence and
postoperative length of hospital stay.
Two reversible low cardiac output cases
occurred with bisoprolol.
Mara Open Carve | n=32 Atrial 2.5+0.2 | Bisoprololis more effective than carvedilol | Positi | Mod
22i G label dilol 0 (of | Fibrilla mg in decreasing the incidence of post- ve erate
etal | prospe which tion discharge AF after CABG in patients with
(39), ctive 160 (proph decreased left ventricular function.
2011 | cohort receiv | ylaxis During follow-up, 23 patients (14.6%) in
ed du after the bisoprolol group and 37 patients (23%)
Bisop | CABG) in the carvedilol group developed AF
rolol) (relative risk 0.6, confidence interval 0.4 to
0.9, p < 0.032). After 4 weeks of treatment,
patients in the bisoprolol group showed a
significantly greater decrease in heart rate,
being in sinus rhythm or AF (-15.6 + 3 vs -
9.4 + 3 beats/min, p < 0.021).
Sezai Open VS NO n=10 Atrial 2.5mg/ | Oral bisoprolol in combination with iv | Positi | Mod
Aet label thera 5 (of | Fibrilla day Landiolol is superior to iv landiolol and to ve erate
al @) | cohort | pyvs | which tion no beta blocker therapy in the prevention
2012 Landi 33 (proph of post CABG AF.
olol receiv | ylaxis Postoperative AF occurred in 14.5% of
ed after group landiolol, 9.1% of group landiolol +
Bisop | CABG) bisoprolol, and 35.3% of group without
rolol) beta blockers.
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Okam | Retros | trans n=10 Atrial 2.5mg AF occurred in 24% of patients in the | Positi | Mod
uraH | pective | derm 8 Fibrilla oral vs transdermal and in 46% of patients in the ve erate
et al cohort al vs tion 4 mg oral bisoprolol groups (p = 0.027). The use
(43), oral (Post- transder | of transdermal bisoprolol was
2019 admi operati mal independently associated with a lower rate
nistra ve) of AF (OR 0.21, 95% Cl 0.05-0.84, p =
tion 0.027). The incidence of post-operative AF
in this group was lower than that in users
of oral bisoprolol.
Yasui Open - n=61 Atrial not Sinus rhythm was restored within 24 h in | Positi | Mod
Tet label Fibrilla | mention | 47 patients (77.0%). The heart rate ve erate
al 44), | retrosp tion ed significantly decreased from 124.8 + 26.3
2020 ective (post bpm at the baseline to 78.9 £ 16.6 bpm at
cohort non- 24 h after treatment (p < 0.001). The
cardiac bisoprolol  transdermal patch  was
surger discontinued due to bradycardia in two
y) patients (3.3%).
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Table 2

Referen | Type of | Patien Type of Dose of Findings Posit | Qualit
ce study ts arrhythmi | Bisoprol ive / y of
(numb a ol Nega | evide
er) tive nce
resul
ts
Sugimo Open n=37 PVC 2.5 More than 50% reduction of the PVC | Positi Low
toTet label (of mg/day | frequency was observed in 7 out of 16 ve
al (25, prospe | which patients on bisoprolol. The number of PVC
1986 ctive 17 was reduced in 2 out of 5 patients at a daily
receiv dose of 2.5 mg.
ed Adverse reactions were observed in 8 of 32
Bisopr patients.
olol)
Kobaya Open n=12 PVC 5 Bisoprolol effectively inhibited PVC in 5 of 12 | Positi Low
shiY et label mg/day | dipyridamole-respondent patients (reduction ve
al (69), prospe of 88 + 16% of PVC) and in 3 of 6
1996 ctive dipyridamole-non-respondent patients.
Shinoha Open n=44 PVC 4 mg The bisoprolol patch reduced the PVC count | Positi | Mode
raM et label (in transder | significantly in the positive HR-PVC group (P- ve rate
al (70, prospe patients mal PVC), while the PVC count did not change
2017 ctive without patch significantly in the non-positive HR-PVC
structural group. In the P-PVC group, the patients with
heart mean HRs >80 bpm had a significantly higher
disease) percent improvement in the PVC count than
those with mean HRs <80 bpm (p = 0.0080).
Verrost Open n=10 VA 5 mgof | Ventricular effective refractory periods were | Positi Low
te JM label (post MI) oral increased significantly after several days of ve
73), prospe bisoprol | oral bisoprolol treatment.
1990 ctive ol daily + | Combined use of bisoprolol and a class |
10ehg/kg | antiarrhythmic drug appears to be safe in
of patients with Bentricular tachyarrhythmias
procaina | late after MI.
mide iv
CIBIS Prospe | n=641 VT /VF 1.25mg | No significant difference was observed in | Nega High
Investig ctive, (in HF -5mg death related to documented ventricular | tive
ators double patients) tachycardia or fibrillation (7 on placebo, 4 on
(35), blind, bisoprolol).
1994 placeb
o-
controll
ed
CIBIS-II Prospe n= VT /VF 1.25 mg | Hospital admissions were significantly fewer | Positi High
Investig ctive, 2647 (in HF —10mg | in the bisoprolol group than in the placebo ve
ators double (of patients) group for ventricular tachycardia and
(36), blind, which ventricular fibrillation (six vs 20, p=0-006).
1999 placeb 1327 This finding supports the drug’s potential
o- receiv antiarrhythmic effect.
controll ed
ed Bisopr
olol)
Maclea | Retrosp | n=399 VA 1.25- After adjusting for the confounders of pulse, | Positi | Mode
nEetal ective (monomo 2.5 blood pressure, smoking and creatinine, ve rate
(68), cohort rphic/ mg/kg logistic regression analysis identified early
2015 polymorp bisoprolol administration as protective for VA
hic VT = (p=0.038, OR 0.114, ClI 0.015 to 0.885) and
HD MACE (p=0.011, OR 0.064, CI 0.008 to 0.527).
compromi There was one episode of symptomatic
se, or VF) bradycardia in the late group.
in patients
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with
NSTEMI

Fazio G
et al
(1),

2013

Open
label
prospe
ctive
cohort

n=34

LQTS

0.1-0.2
mg/kg

Of the 12 minor cardiovascular events 3
occurred in absence of treatment, 7 during
treatment with nadolol or propranolol, and 2
during treatment with bisoprolol.

Bisoprolol proved to be less harmful and
easier to manage than propranolol and
nadolol in patients with LQTS, with the same
effectiveness in preventing major
cardiovascular events after a follow-up
period of 3 x 31 months (31 months without
treatment, 31 months on nadolol or
propranolol and 31 months on bisoprolol).

Positi
ve

Mode
rate

Steinbe
rg Cet
al (72),
2016

Retrosp
ective
cohort

n=114
(of
which
59
treate
d with
Bisopr
olol)

LQTS type
1 and type
2

5+1.8
mg

QTc shortening was observed in individuals
on bisoprolol (AQTc -5 * 31 ms; p = 0.049).
The antiadrenergic effect of bisoprolol
correlated with the reduction of peak HR at
exercise testing.

However, the equivalence of bisoprolol for
protection from ventricular arrhythmiain LQT
patients compared to established beta-
blockers remains unknown. Bisoprolol is well
tolerated during long-term administration (1
cardiac event = 1.7% during a 3-year follow-
up).

Positi
ve

Mode
rate
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