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Reason for posting: Health profession-
als are being warned of potentially fa-
tal myocarditis, cardiomyopathy and
heart failure associated with the an-
tipsychotic drug clozapine.1 Cloza-
pine-associated myocarditis has been
previously estimated to occur at rates
ranging from 1 in 10 0002 to 1 in 5003

patients. The drug’s manufacturer has
reported 213 international cases of
myocarditis (including 50 deaths),
85% of which developed in the first 2
months of therapy.1 Most of the pa-
tients were prescribed the drug in rec-
ommended doses. Forty percent were
under 30 years of age (64% under 49).
In Canada 16 cases (including 3
deaths) of myocarditis, pericarditis or
pericardial effusion have been re-
ported, some occurring as early as 2
weeks after the start of treatment; pa-
tients were 19–37 years of age. Consis-
tent with previous studies3 many of the
international cases occurred in the
presence of cardiac and peripheral
blood eosinophilia, which indicates a
possible IgE-mediated hypersensitivity
reaction.1,3

There have been 178 international
reports (including 32 deaths) of cloza-
pine-associated cardiomyopathy; 7
cases occurred in Canada.1 Most (80%)
of the patients in the international cases
were under 50 years of age. Cardiomy-
opathy has occurred more often in
clozapine-treated patients than in simi-
lar patients in the general population
not taking clozapine for their illness.1,3

Dilated cardiomyopathy accounted for
two-thirds of the cases and over one-
third of deaths from cardiomyopathy.1

From a small number of cases in which
follow-up data were provided, there is
some evidence that withdrawal of the
drug may result in improvement of the
cardiomyopathy.1

Myocardial infarction has been re-
ported in Canada in 30 clozapine-
treated patients, 15 of whom died; how-
ever, no causal link to the drug has
been firmly established.1

The drug: Clozapine is a dibenzodi-
azepine antipsychotic with strong
affinity for D4-dopaminergic receptors
and potent serotonergic, noradrener-
gic,3 histamine4 and cholinergic M2 re-
ceptor5 blocking ability. It differs from
traditional antipsychotic drugs in that
it has relatively weak D2-receptor ac-
tivity and few extrapyramidal side ef-
fects, and it is effective in treating re-
sistant schizophrenia.2,4

A common and serious adverse ef-
fect requiring regular hematologic
monitoring is agranulocytosis, occur-
ring in about 1% of patients in the first
year of treatment.4,6 Other severe ad-
verse reactions include seizures,4 venous
thromboembolism,7 and severe hyper-
glycemia and diabetic ketoacidosis in
previously nonobese, nondiabetic pa-
tients.8,9 Physicians should be aware of
the challenge of distinguishing the signs
and symptoms of myocarditis from
more common, benign changes that
can accompany rapid changes in dose,

including tachycardia (occurring in
about 25% of patients), lethargy and
orthostatic hypotension.4

What to do: Patients should be warned
of these uncommon but potentially fa-
tal cardiovascular adverse effects associ-
ated with clozapine. Before treatment, a
cardiac evaluation should be considered
for patients with a personal or family
history of heart disease; clozapine is
contraindicated in patients with severe
cardiac disease. Although patients are at
greatest risk in the first month of ther-
apy, the risk may persist as long as they
are taking the drug. Clinicians caring
for schizophrenic patients who are tak-
ing clozapine should maintain a high
degree of suspicion if signs or symp-
toms consistent with cardiac toxicity
develop (see side box). The drug should
promptly and permanently be stopped
in patients with myocarditis; discontin-
uation of the drug should be considered
in patients with cardiomyopathy. Bay-
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Signs and symptoms that may indicate clozapine-related myocarditis
or cardiomyopathy1,11

• Flu-like symptoms: unexplained fever, fatigue, lethargy
• Chest discomfort (often vague, or angina pectoris), palpitations
• Respiratory symptoms: tachypnea, dyspnea, orthopnea, paroxysmal 

nocturnal dyspnea
• Abnormal vital signs: hypotension, narrowed pulse pressure, persistent 

resting tachycardia
• Cardiovascular signs: raised jugular venous pressure, presence of third or 

fourth heart sound, pericardial friction rub, muffled first heart sound, 
mitral or tricuspid regurgitation, peripheral edema

• Respiratory signs: crackles on auscultation
• Electrocardiographic changes: sinus tachycardia, atrial or ventricular 

arrhythmias, left-ventricular hypertrophy, diffuse nonspecific ST-segment and 
T-wave abnormalities, low-voltage and intraventricular conduction defects

• Chest radiograph changes: possible cardiac enlargement, pulmonary 
venous congestion, pulmonary edema

• Blood work changes: hypereosinophilia
Many of these signs and symptoms are nonspecific, but if any occur in a
clozapine-treated patient, especially if the onset is sudden or unexpected,
suspicions should be raised followed by prompt cardiologic assessment.
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esian analyses of data from several in-
ternational adverse reaction databases
suggest that other antipsychotic drugs
may also be associated with episodes of
myocarditis or cardiomyopathy, but not
to the same degree as clozapine.10

Eric Wooltorton
Editorial Fellow, CMAJ
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Send us your interesting clinical images!

Through scopes and scanners, on film and computer screens, with
ultrasonography and microscopy, clinicians capture stunning images of illness
and healing. CMAJ invites you to share your normally privy visual perspectives
on anatomy, pathology, diagnostic procedures and therapeutic techniques.  Let
colleagues outside your specialty take a close look at the characteristic signs of
rare conditions (Kayser-Fleischer rings in Wilson’s disease) or the interior
marvels of your clinical terrain (colonoscopic view of an adenomatous polyp).
We’re also interested in images that take a wider angle on the context of care (a
recently cord-clamped newborn on a cold steel scale).  If you have original,
unpublished images that are beautiful or informative, rare or classic, we’d like
to include them in CMAJ’s Clinical Vistas.

Send your images or queries to:
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1867 Alta Vista Drive • Ottawa ON  K1G 3Y6 Canada 
or email pubs@cma.ca


