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Case Report

Complete atrioventricular block associated with clozapine
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SUMMARY: Türe M, Bilici M, Akın A, Demir F, Balık H, Darakçı SM. Complete
atrioventricular block associated with clozapine intoxication: case report.
Turk J Pediatr 2019; 61: 618-621.
Clozapine is one of the atypical anti-psychotic drugs used in the treatment
of resistant schizophrenia. Although cardiac side-effects are rare, it has been
reported that there may be development of myocarditis, dilated cardiomyopathy,
postural orthostatic hypotension and prolonged QT duration. Complete
atrioventricular (AV) block is characterized by the inability to transmit all
of the atrial signal to the ventricles. Causes may be congenital, idiopathic
or acquired which are associated with surgery, infection, or muscle disease.
AV block is extremely serious and permanent pacemaker insertion is usually
necessary for all patients. Complete AV block may develop due to clozapine
intoxication through increase in vagal tonus, sinoatrial node (SN) and the
inhibition of atrioventricular node signalling. The case presented here is of a
15-year old female patient who developed AV total cardiac block associated
with the taking of clozapine in a suicide attempt.
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Clozapine
is
a
medication
in
the
dibenzodiazepine group which is used as an
anti-psychotic in the treatment of resistant
schizophrenia. As minor cardiovascular
side-effects, orthostatic hypotension, sinus
tachycardia may be commonly seen.1-2 Fatal
complications such as myocarditis and dilated
cardiomyopathy have been reported less
often. On electrocardiography (ECG), sinus
tachycardia, T-wave inversion, prolonged QT
duration, ST flattening and ST depression
may also be seen.3-6 Complete atrioventricular
block is characterized by the inability of atrial
signals to reach any of the ventricles, may be
seen congenitally or associated with acquired
causes such as cardiac surgery, infection,
muscle disease or medications.7 If complete AV
block is not diagnosed early, a broad clinical
table may be seen from reduced quality of life
to syncope and death. A proportion of these
patients may require a pacemaker at some
point in their lives. Therefore, early diagnosis
is of vital importance. This case report can be
considered to make an important contribution

to literature in respect of attention to be paid to
complete AV block associated with clozapine.
Case Report
A 15-year old girl was brought to the
Emergency Department (ED) one hour after
taking 10 pieces of clozapine 250 mg tablets
with the intention of committing suicide. The
patient’s general condition was good and vital
signs were stable so stomach irrigation was
applied and active carbon was given. As 2nd
and 3rd degree AV blocks were seen on the
ECG and heart rate was 60 bpm (Fig. 1), the
patient was admitted to the Intensive Care Unit
(ICU). While under observation in the ICU,
the patient was conscious. The blood pressure
values and system examination findings
were normal. Complete blood count, serum
electrolytes, liver and kidney function tests,
troponin, CK-MB, pro-BNP, PT, aPTT, INR and
blood gases were all evaluated as normal. On
the transthoracic echocardiography applied

Volume 61 • Number 4

Complete Atrioventricular (AV) Block Following Clozapine Intoxication

619

Fig. 1. Electrocardiography of the patient showing complete atrioventricular block.

at the bedside, left ventricle ejection fraction
(LVEF) was 65%, left ventricle diastole end
diameter (LVEDd) was 45 mm, and mild
mitral regurgitation was determined. On the
24-hour Holter ECG, intermittent complete
AV block, 2:1 AV block, occasional ventricular
extra-systole (VES) and mean heart beat rate
of 54 bpm were determined. As an ECG had
been taken of the patient 2 years previously
and the results were first degree AV block (Fig.
2), corrected QT (QTc): 400 ms, the complete
AV block was thought to be associated with
the clozapine intoxication. The patient had not
used clozapine before. With the data available,
the patient was accepted as asymptomatic
complete AV block. In the clinical followup, the patient was hemodynamically stable
and mean heart rate was 54 bpm so she was
discharged with follow-up appointments. The
troponin and Pro-BNP values and transthoracic
echocardiography findings examined on the
1st day and at the 1st week, 1st month and
3rd month were determined as normal for her
age. At the 1-week, 1-month, 3-month and

12-month follow-up examinations, there were
no symptoms, intermittent complete AV block
continued on the ECG and the mean heart rate
was determined as 55 bpm, 57 bpm and 55
bpm, respectively. It was decided to continue
the clinical follow-up of the patient.
The family of the patient gave permission for
the publication of this case.
Discussion
Clozapine is a second-generation, antipsychotic medication which is used in
resistant schizophrenia that is unresponsive to
frequently used antipsychotic medications and
other psychotic disorders.8 Cardiac side-effects
such as postural orthostatic hypotension,
myocarditis, dilated cardiomyopathy and
prolonged QT interval can be seen from
clozapine, which is an atypical neuroleptic
dibenzodiazepan.9
Although
dilated
cardiomyopathy and myocarditis are not
frequently seen, they can be fatal side-effects.5
In a previous study of patients who developed
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Fig. 2. Electrocardiography of the patient 2 years before, showing first degree atrioventricular block.

myocarditis associated with clozapine,
myocarditis developed in the first 3 weeks in
all the patients.3 In a study by Haas et al.10,
it was shown that myocarditis developed
in 0.7%-2% of patients taking a treatment
dose of clozapine. Another study in England
showed that cardiomyopathy developed in
0.2% of patients taking clozapine.11 In patients
who develop myocarditis and cardiomyopathy
associated with clozapine, firstly the clozapine
must be terminated and then supportive
treatment must be given.12 Patients who could
develop left ventricle dysfunction should be
followed up regularly both clinically and with
ECG. Krobert et al.13 identified that clozapine
inhibited depolarisation of the sinus node
in vitro and reduced adrenergic sensitivity.
Eosinophilic myocarditis is an uncommon
form of myocarditis characterized in most
cases by myocardial inflammation formed
from eosinophils. It has been reported that
it can develop at the rate of 0.2%-3% with
long-term clozapine use.14 Vaddadj et al.15
reported that as clozapine reduced the level
of selenium, which functions in the inhibition

of myocarditis, the repair mechanism for
damage to the AV communication system was
impaired and therefore clozapine inhibited AV
communication. As seen in the current case,
complete AV cardiac block can develop because
of the inhibition of AV communication.
Although rare, even though various cardiac
side-effects are seen at certain rates associated
with clozapine, only one publication was
found which reported the development of
AV complete cardiac block associated with
clozapine. Therefore, the current case can
be considered to contribute to the literature.
In patients presenting with clozapine
intoxication or who use clozapine, troponin
and pro-BNP levels must be examined and
echocardiography must be applied to discount
cardiomyopathy and heart failure. Routine
ECG must be taken and cardiac monitoring
must be applied in respect to AV complete
block. When necessary 24-hour Holter ECG
should be applied and patients must be closely
followed-up in respect to AV complete block,
which can be fatal.
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