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Conversion of atrial fibrillation to sinus rhythm during

landiolol infusion
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Abstract A 71-year-old woman with a history of persistent
atrial fibrillation underwent clipping of a ruptured cerebral
artery aneurysm. During the surgery her cardiac rhythm
was atrial fibrillation and the ventricular rate increased to
130 beats'min'. Administration of landiolol was started with
1-min loading infusion at 0.125mg-kg~"-min~! and continuous
infusion at 0.04 mg-kg~!-min~!, which was effective in control-
ling the ventricular rate without causing hypotension. Ap-
proximately 120min after the landiolol infusion was started,
the atrial fibrillation was converted to sinus rhythm. Her sinus
rhythm was maintained until she left the operating room, even
after discontinuation of landiolol.
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Introduction

Landiolol, a novel ultra-short-acting beta-blocker, is
administered intravenously by continuous infusion, and
is easy to titrate; thus, it is useful in the perioperative
setting. There are now increasing numbers of case re-
ports describing the successful management of intra-
operative tachyarrhythmias, including atrial fibrillation,
with landiolol [1-3]. We report herein a patient with
persistent atrial fibrillation treated with landiolol, which
not only controlled the ventricular rate effectively but
restored sinus rhythm. To our knowledge, this is the first
case report describing the conversion of atrial fibrilla-
tion during landiolol infusion.
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Case report

A 71-year-old woman with a history of previous myo-
cardial infarction and persistent atrial fibrillation was
admitted because of a subarachnoid hemorrhage. Elec-
trocardiogram, done on admission, showed atrial fibril-
lation with paroxysmal ventricular contractions. She
had been medicated with aspirin, digoxin, diltiazem,
and pilsicainide, but had stopped taking them after ad-
mission. On echocardiography, her left ventricular func-
tion was found to be normal. Clipping of the ruptured
cerebral artery aneurysm was scheduled for the next
day.

On arriving at the operating room, her cardiac
rhythm was atrial fibrillation, with a ventricular rate of
90 beats'min! and blood pressure of 110/65mmHg.
General anesthesia was induced with 5mg midazolam,
0.1 mg fentanyl, and 5mg vecuronium, and maintained
with isoflurane 1%, nitrous oxide 41-min~', and oxygen
21'min~'. After the surgical procedure was begun, her
ventricular rate gradually increased to 130 beats'min',
while blood pressure decreased slightly. Fluid loading
with 500ml of acetated Ringer solution and 500ml of
hydroxyethylated starch failed to control the tachycar-
dia. Consequently, administration of landiolol was star-
ted, with 1-min loading infusion at 0.125mg-kg!-min~!
and continuous infusion at 0.04mg-kg~!-min~!. In a few
minutes the ventricular rate was decreased to 80 beats-
min~!, and it stabilized at 70 to 80 beats-min~! thereaf-
ter. There was no significant change in blood pressure.
Approximately 120 min after the landiolol infusion was
started, conversion to sinus rhythm occurred. Landiolol
infusion was stopped at the end of the surgery. Sinus
rhythm was sustained until she left the operating room.

When she was visited in the ward the next day, her
cardiac rhythm was atrial fibrillation again, and she had
no clinical symptoms suggesting thromboembolism.
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Discussion

Atrial fibrillation with rapid ventricular response
requires prompt treatment, because it can cause rate-
related hemodynamic compromise, manifested periop-
eratively as hypotension and decreased cardiac output.
There are two approaches to the treatment of this con-
dition: one is electrical cardioversion or treatment with
antiarrhythmic drugs to restore sinus rhythm, and the
other is the use of rate-controlling drugs, allowing the
atrial fibrillation to persist [4,5]. In hemodynamically
unstable patients, electrical cardioversion should be
used. In hemodynamically stable patients, pharmaco-
logic cardioversion can be achieved with antiarrhythmic
drugs such as procainamide and cibenzoline. The major
drawback of cardioversion is an increased risk of stroke.
Patients with atrial fibrillation lasting for 2 days or more
have a 5% to 7% risk of clinical thromboembolism if
cardioversion is not preceded by several weeks of war-
farin therapy [4-6]. For this patient population, control
of the ventricular rate should be achieved with digoxin;
calcium-channel blockers, such as verapamil and dilt-
iazem; and beta-blockers. Recent clinical trial results
have shown that most patients with atrial fibrillation
have similar outcomes with strategies for controlling
ventricular rate compared with strategies for restoring
sinus rhythm [7,8].

Electrical or pharmacologic cardioversion was not
indicated in our patient, because she was hemodynami-
cally stable, had persistent atrial fibrillation, and was not
anticoagulated. To control the ventricular rate of the
patient, beta-blockers were considered appropriate, be-
cause she had a history of previous myocardial infarc-
tion. Several studies have demonstrated the clinical
efficacy of perioperative beta-blocker use to decrease
cardiac complications in patients with risk factors or
those with known coronary artery disease who are un-
dergoing noncardiac surgery [9,10]. In the perioperative
period, short-acting beta-blockers, such as esmolol and
landiolol, are useful because their effects appear and
diminish rapidly. Esmolol, which has been used in
Europe and the United States for years, often causes
hypotension. Landiolol was developed by altering the
chemical structure of esmolol, and has less effect on
blood pressure [11], and may be preferred to esmolol
when the patient is not hypertensive. In our patient,
landiolol was effective in controlling the ventricular rate
of atrial fibrillation without causing hypotension. In
addition, during landiolol infusion, conversion to sinus
rhythm occurred, which we had not intended.

Although the patient had been medicated with dig-
oxin, diltiazem, and pilsicainide, she was not taking
these agents after admission. Therefore, it is unlikely
that these drugs converted the atrial fibrillation. There
is a possibility that the conversion happened spontane-
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ously, but its timing strongly indicates the contribution
of landiolol. In fact, most beta-blockers, including
landiolol, have antiarrhythmic properties. Landiolol
decreased the dysrhythmogenic dose of epinephrine in
dogs [12], and restored sinus rhythm in patients with
supraventricular or ventricular tachycardia [2]. Al-
though there is no case report describing the conversion
of atrial fibrillation due to landiolol, esmolol was re-
ported to accelerate the conversion of recent-onset
atrial fibrillation compared with diltiazem and vera-
pamil [13,14]. Given the structural similarity to esmolol,
landiolol may also facilitate the conversion of atrial
fibrillation. Conversion to sinus rhythm can reduce the
risk of thromboembolic complications and the need for
anticoagulant therapy. However, when treating persis-
tent atrial fibrillation, we should be aware of the risk
that unintentional conversion may trigger thromboem-
bolic complications.

References

1. Konishi R, Maeda R, Endo I, Inoue N, Seo N (2003) Successful
control of rapid heart rate in a patient with atrial fibrillation by
continuous intravenous administration of landiolol hydrochloride
(in Japanese with English abstract). Masui (Jpn J Anesthesiol)
52:515-518

2. Atarashi H, Kuruma A, Yashima M, Saitoh H, Ino T, Endoh Y,
Hayakawa H (2000) Pharmacokinetics of landiolol hydrochloride,
a new ultra-short-acting beta-blocker, in patients with cardiac
arrhythmias. Clin Pharmacol Ther 68:143-150

3. Ogata J, Okamoto T, Minami K (2003) Landiolol for the treat-
ment of tachyarrhythmia associated with atrial fibrillation. Can J
Anaesth 50:753

4. Levy S (2001) Pharmacologic management of atrial fibrillation:
current therapeutic strategies. Am Heart J 141:S15-21

5. McNamara RL, Tamariz LJ, Segal JB, Bass EB (2003) Manage-
ment of atrial fibrillation: review of the evidence for the role of
pharmacologic therapy, electrical cardioversion, and echo-
cardiography. Ann Intern Med 139:1018-1033

6. McNamara RL, Tamariz LJ, Segal JB, Bass EB (1997) Risk for
clinical thromboembolism associated with conversion to sinus
rhythm in patients with atrial fibrillation lasting less than 48 hours.
Ann Intern Med 126:615-620

7. The Atrial Fibrillation Follow-up Investigation of Rhythm
Management (AFFIRM) Investigators (2002) A comparison of
rate control and rhythm control in patients with atrial fibrillation.
N Engl J Med 347:1825-1833

8. Van Gelder IC, Hagens VE, Bosker HA, Kingma JH, Kamp O,
Kingma T, Said SA, Darmanata JI, Timmermans AJ, Tijssen JG,
Crijns HJ, the Rate Control versus Electrical Cardioversion for
Persistent Atrial Fibrillation Study Group (2002) A comparison
of rate control and rhythm control in patients with recurrent
persistent atrial fibrillation. N Engl J Med 347:1834-1840

9. Mangano DT, Layug EL, Wallace A, Tateo I, The Multicenter
Study of Perioperative Ischemia Research Group (1996) Effect of
atenolol on mortality and cardiovascular morbidity after noncar-
diac surgery. N Engl J Med 335:1713-1721

10. Poldermans D, Boersma E, Bax JJ, Thomson IR, van de Ven LL,
Blankensteijn JD, Baars HF, Yo TI, Trocino G, Vigna C,
Roelandt JR, van Urk H, The Dutch Echocardiographic Cardiac
Risk Evaluation Applying Stress Echocardiography Study Group
(1999) The effect of bisoprolol on perioperative mortality and



306

11.

12.

myocardial infarction in high-risk patients undergoing vascular
surgery. N Engl J Med 341:1789-1794

Sasao J, Tarver SD, Kindscher JD, Taneyama C, Benson KT,
Goto H (2001) In rabbits, landiolol, a new ultra-short-acting beta-
blocker, exerts a more potent negative chronotropic effect and
less effect on blood pressure than esmolol. Can J Anaesth 48:985-
989

Takahashi S, Fujii Y, Inomata S, Miyabe M, Toyooka H (1999)
Landiolol decreases a dysrhythmogenic dose of epinephrine
in dogs during halothane anesthesia. Can J Anaesth 46:599-604

T. Mayahara et al.: Conversion of atrial fibrillation by landiolol

13.

14.

Balser JR, Martinez EA, Winters BD, Perdue PW, Clarke AW,
Huang W, Tomaselli GF, Dorman T, Campbell K, Lipsett P,
Breslow MJ, Rosenfeld BA (1998) Beta-adrenergic blockade
accelerates conversion of postoperative supraventricular tach-
yarrhythmias. Anesthesiology 89:1052-1059

Platia EV, Michelson EL, Porterfield JK, Das G (1989) Esmolol
versus verapamil in the acute treatment of atrial fibrillation or
atrial flutter. Am J Cardiol 63:925-929



