
P
os

te
d

on
A

u
th

or
ea

14
S
ep

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

01
08

30
.0

84
44

97
2

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Avoidable lethal torsade de pointes during pacemaker generator

exchange caused by bepridil intoxication

Yoichi Ajiro1, Toshiharu Koike2, Takashi Saito3, Fumiaki Mori3, and Kazunori Iwade3

1Niijuku Co-op Clinic
2National Hospital Organisation Yokohama Medical Center
3National Hospital Organization Yokohama Medical Center

September 14, 2020

Abstract

A 92-year-old small-framed man developed torsade de pointes during pacemaker-generator exchange. His family physician

prescribed bepridil 200 mg/day. High bepridil concentration of 1409 ng/mL was revealed. Electrophysiologists at pacemaker

clinic should pay attention to arrhythmia management including bepridil concentration when the family physician prescribes

bepridil to a pacemaker patient.
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Key Clinical Message

Regular or timely measurement of plasma bepridil concentration is important. Thus, an electrophysiologist at
a pacemaker clinic should pay attention to arrhythmia management and pitfalls in hospital–clinic cooperation
especially when the family physician prescribes bepridil to a pacemaker patient.

Abstract

A 92-year-old small-framed man developed torsade de pointes during pacemaker-generator exchange. His
family physician prescribed bepridil 200 mg/day. High bepridil concentration of 1409 ng/mL was revealed.
Electrophysiologists at pacemaker clinic should pay attention to arrhythmia management including bepridil
concentration when the family physician prescribes bepridil to a pacemaker patient.
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Introduction

Bepridil is used as an anti-arrhythmic agent because of its potassium-channel-blocking property, even though
it was originally developed as an antianginal agent because of its calcium-channel-blocking property.1 Al-
though it has a potent inhibitory effect on atrial fibrillation, bepridil can cause lethal ventricular arrhythmias
such as torsade de pointes (TdP). Therefore, atrial fibrillation management should be conducted carefully and
adequately, measuring plasma bepridil concentration regularly or timely, when an atrial fibrillation patient is
treated using bepridil.2 However, because atrial fibrillation is a common disease, the family physician often
prescribes and manages arrhythmia. As regards pacemaker patients, because they visit the pacemaker clinic
regularly, the responsibility of arrhythmia management might be obscured between the family physician and
the electrophysiologist at the pacemaker clinic.

Herein, we report the case of a patient who had avoidable TdP during pacemaker generator exchange caused
by bepridil intoxication.

Patient Consent

Written informed consent for publication was obtained from the patient and his guardian (son).

Case History

A 92-year-old man was admitted to our hospital for pacemaker generator exchange. He was small, with
150 cm in height and 43 kg in weight. A dual-chamber pacemaker (Identity, St. Jude Medical Japan,
Tokyo, Japan) was implanted for sick sinus syndrome 12 years ago, and a daily dose of 200 mg bepridil was
started for associated paroxysmal atrial fibrillation by a general cardiologist in charge at that time. The
bepridil prescription had been continued by his family physician. He visited the pacemaker clinic once every
6 months regularly and had not experienced any pacemaker-related problems. After 12 years of pacemaker
usage, because the battery of the pacemaker had reached its elective replacement indicator, a scheduled
pacemaker generator exchange was planned. The electrocardiogram at the pacemaker clinic showed atrial
and ventricular pacing with corrected QT interval of 578 ms, JT interval of 428 ms, and QT dispersion of
109 ms (Fig. 1).

During the pacemaker generator exchange operation, QT prolongation occurred just after pacemaker repro-
graming to lower the heart rate setting (Fig. 2A). Subsequently, atrial fibrillation and TdP occurred (Fig.
2B). Fortunately, TdP was successfully terminated by 150 J defibrillation without any serious sequelae.
The pacemaker generator exchange was completed using temporary backup pacing, which was immediately
established after successful resuscitation. The serum potassium concentration was normal at 4.6 mEq/L.
Genetic screening showed no mutation in KCNQ1 , KCNH2 , SCN5A ,KCNE1 , or HCN4 and a missense
mutation in L897T,which was considered benign or likely benign. The plasma concentration of bepridil was
high at 1409 ng/mL. We concluded that TdP was caused by bepridil intoxication, and bepridil prescription
was stopped. After cessation of bepridil prescription, the patient had been free from TdP for 45 months. Al-
though the persistent atrial fibrillation became permanent atrial fibrillation, the patient had not experienced
other adverse events since then.

Discussion

The present case highlighted two important issues: (1) the re-recognition of the seriousness of bepridil
intoxication and importance of regular plasma bepridil concentration measurement; and (2) the importance
of careful arrhythmia management by the family physician and electrophysiologist at the pacemaker clinic
in pacemaker patients who are taking bepridil for atrial fibrillation.

Bepridil can cause lethal ventricular arrhythmias, such as TdP with an incidence rate of 0.4%–3.4%, be-
cause of its multi-potassium-channel/calcium-channel-blocking property.3-8 Measurement of plasma bepridil
concentration would be useful in preventing TdP as an adverse effect of bepridil use because a high plasma
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bepridil concentration of >800 ng/mL is considered a risk factor for TdP.2, 5 Plasma bepridil concentration
varies greatly among individuals, even at the same dosage, because of its complex pharmacokinetics.1, 2, 5 In
addition, the treatment of bepridil intoxication can be difficult once adverse effects have occurred because
bepridil has a very long elimination half-life of approximately 80 h after continued intake, which can be
more prolonged due to less clearance in patients with low body weight and advanced age, like the present
case.1, 5 In addition, cardiac pacing may mask electrocardiographic abnormalities especially by left bundle
branch block, similar to configuration due to ventricular pacing. In the case of QT prolongation, the pacing
may reduce QT prolongation itself and reduce the risk of TdP.9–15 Yasuda et al. reported that triggers for
TdP among patients taking bepridil were older age, bradycardia, excessive baseline QT prolongation, and
hypokalemia.3 In the present case, bradycardia by reprograming to lower the heart rate during pacemaker
generator exchange operation and subsequent presentation of excessive QT prolongation due to bepridil
intoxication would be direct triggers for TdP. Since bepridil has very long elimination half-life, the impor-
tance of regular plasma bepridil concentration measurement or timely measurement (for instance, prior to
pacemaker generator exchange operation) in pacemaker patients is emphasized.

The present case may also indicate an important pitfall in the cooperation between the pacemaker clinic and
family physician. Electrophysiologists at the pacemaker clinic may tend to neglect regular measurement of
plasma bepridil concentration especially when the family physician prescribes bepridil. For the family physi-
cian, arrhythmia management might be a non-expert practice, so they might neglect regular measurement
of plasma bepridil concentration, especially when the patient visits a cardiologist regularly like the present
case. Considering that it is unlikely for the family physician to think of the fact that 200 mg daily of bepridil
is generally a risky dosage for small older patients, the electrophysiologist at the pacemaker clinic should
pay attention to the arrhythmia management initiated by the family physician. The Swiss-cheese model,
which is proposed as an organization’s defense against accidents by stacking a series of barriers, is often
adopted when considering patient safety management. From this perspective, following aspects would help
evade this type of avoidable accident: (1) awareness of this type of pitfall; (2) awareness of the importance
of regular measurement of plasma bepridil concentration especially at the pacemaker clinic; (3) awareness
of the danger of bepridil intoxication and importance of regular measurement of plasma bepridil concentra-
tion by family physician, if possible, and (4) awareness of the importance of close cooperation between the
electrophysiologist at the pacemaker clinic and family physician in charge of the arrhythmia management of
the same patient. We hope that this case alerts both electrophysiologists at the pacemaker clinic and family
physicians to the avoidable occurrence of fatal arrhythmia to enhance patient safety.

Conclusion

Regular or timely measurement of plasma bepridil concentration and careful close cooperation by the elec-
trophysiologist and family physician in charge of arrhythmia management will contribute to patient safety
by avoiding TdP in pacemaker patients taking bepridil.
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Figure Legends

Figure 1. 12-lead electrocardiogram at pacemaker clinic

Figure 2. Electrocardiogram and arterial blood pressure monitoring at the electrophysiology laboratory. A.
QT prolongation just after pacemaker reprograming to lower heart rate setting. B. TdP occurrence and
termination by 150 J defibrillation (black arrow). ABP: arterial blood pressure; TdP: torsade de pointes.

4



P
os

te
d

on
A

u
th

or
ea

14
S
ep

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

01
08

30
.0

84
44

97
2

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

5


