
Abstract. – OBJECTIVE: Clozapine is an
atypical antpsychotic medication with estab-
lished efficacy in patients diagnosed of resistant
schizophrenia. However, clozapine has multiple
side effects. Cardiac complications such as my-
ocarditis and cardiomyopathy have always been
related with treatment with clozapine.

METHODS: A 42 year old Caucasian male,
with history of schizophrenia developed a acute
myocarditis after commencement of clozapine.

RESULTS:: The patient recovered with intensive
medical support. The symptoms occurred ap-
proximately 20 days after starting clozapine.

CONCLUSIONS: Myocarditis is an ingreasing-
ly recognized complication associated with
clozapine. Use of clozapine must be based on a
balance of its risks and benefits on an individual
basis which for the most part defines its use in
treatment refractory schizophrenia. Appropriate
monitoring of adverse events is an essential part
of the clinical usage of clozapine and should be
charted for at least two years.
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Introduction

Clozapine has multiple side effects and among
others myocarditis and cardiomyopathy have
been closely related with this treatment1. This as-
sociation was confirmed in 1999 by Killian et al2

in 15 cases of myocarditis and 8 of cardiomyopa-
thy among 8000 patients treated with clozapine.
The majority of suspected myocarditis reports re-
ported between 2000 and 2003 propably be in-
creased awareness of the problem following the
publication of the paper by Killian et al in 1999.
The median age of patients with suspected my-
ocarditis was 30 years amongst 110 cases in
which age was a known characteristic. Myocardi-
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tis dents to appear at any time during treatment
with clozapine but a particular “dangerous peri-
od” appears to exist during the first 4 weeks fol-
lowing initiation of clozapine therapy3. We pre-
sent a case of patient who developed acute my-
ocarditis related with clozapine treatment.

Case Report 
The patient is 42 year old Caucasian male, of

BMI 24.9 kg/m2, with history of schizophrenia
diagnosed 20 years ago and treatment-resistant
schizophenia. In the past, patient had been treat-
ed initially with risperidone and haloperidol.
However, two years ago, after presenting audito-
ry and visual hallucinations and being hospital-
ized, he was started on olanzapine and haloperi-
dol, and later on risperidone without efficient
management of the disease, hence clozapine
treatment was considered. Patient was started on
clozapine 12.5 mg o.d., tritated gradually to 50
mg t.i.d. on the fifteenth day of treatment, with-
out presenting any adverse effects.
On day 18 of treatment with clozapine, the pa-

tient being treated on 150 mg clozapine daily at
that time, he complained of palpitation, tachycar-
dia, dyspnoea and fatigue and he was transferred
to A&E(accident and emergency). The clinical
examination revealed unusually low for the par-
ticular patient blood pressure (95/60 mm Hg),
tachycardia (110 beats/min) and the ECG (Figure
1) revealed ST-elevation on precordial leads V1-
V3, ST-depression on inferior and lateral leads,
suggesting myocardial ischemia, despite the fact
that patient did not complain of chest pain. Addi-
tionally, mild troponin-T elevation was found
(0.24 mcg/L, normal < 0.1 mcg/L) and patient
was admitted in the CCU (coronary care unit).
Emergency echocardiography indicated mild left
ventricle systolic dysfunction (EF 40-45%) (ejec-
tion fraction), with anterior and lateral wall hy-
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Figure 1. Patient ECG at admission.

Figure 2.Angiogram of left (left image) and right (right image) coronary arteries.
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of thrombus in the coronary arteries, Prinzmet-
al’s angina or acute myocarditis was considered.
Despite the difficulty in retrieving information
from the patient due to his mental condition, pa-
tient did not seem to have experienced flu-like
symptoms lately, fever or chest pain of any kind.
On the other hand, the onset of symptoms on
day 18 of clozapine treatment raised the suspi-
cion for clozapine-induced myocarditis and the
drug was discontinued immediately. After con-
sulting the Department of Psychiatry at Egini-
tion Hospital, only diazepam and haloperidol
was continued from his psychiatric treatment.
Three hours post the coronary angiography, pa-
tient presented symptoms of cardiogenic shock,
with sweating, peripheral vasoconstriction, se-
vere hypotension and worsening of renal func-
tion. Emergency echocardiogram indicated se-
vere left ventricular systolic dysfunction, with
estimated EF 20-25% and global support and
hypokinesia. Dobutamine and noradrenaline
were administrated for hemodynamic emergency
right heart catheterization confirmed severe car-
diac systolic impairment (cardiac index 1.7
L/min, cardiac output 3.6 L/min) with increased
systolic and pulmonary resistance (1743
dyn·s/cm5 and 4.1 Woods respectively). Due to
hemodynamic deterioration despite inotrope ad-
ministration, intra-aortic balloon pump (IABP)
was inserted, followed by gradual patient stabi-
lization and patient maintained a mean pressure

pokinesia, grade 1 diastolic dysfunction, moder-
ate mitral regurgitation, enlarged left atrium and
global left ventricular wall hypertrophy. Further
laboratory tests revealed renal dysfunction
[Serum creatinine 2.36 mg/dL, (Blood urea nitro-
gen) BUN 51 mg/dL, Creatinine clearance 49
ml/min] and elevated WBC (White blood cell)
count (15,200 cells/mcL).
Under the suspicion of ST-elevation myocar-

dial infarction, an emergency left catheterization
was performed, which indicated coronary arter-
ies without lesions and normal (TIMI 3) flow
(Figure 2). Patient returned in the CCU hemody-
namically stable condition and the sheath was
removed without complications. The possibility
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80-90 mmHg. Norepinephrine administration
was stopped 12 hours later, however dobutamine
administration was continued. New laboratory
tests revealed increase of troponin-T and CPK
(creatine phosphokinase) levels (5.2 mcg/L and
208 mcg/L respectively), further increase of
WBC count (16,700 cells/mcL) and very high
CRP(C-reactive protein) levels (190 mg/L, nor-
mal < 10 mg/L). New right heart catheterization,
with continuous inotrope administration and pa-
tient in intra-aortic balloon pump (IABP), indi-
cated improvement  of cardiac systolic function
(cardiac index 2 L/min, cardiac output 4.4
L/min) and increased pressures in right ventricle
and pulmonary artery (63 mm Hg). A thorough
virus investigation was performed to exclude
other cause of myocarditis, which indeed was
negative. Blood cultures and immunology tests
were also negative. Renal function deteriorated
(creatinine clearance 37 mL/min), Troponin-T
levels increased to 29 mcg/L and BNP(B-type
natriuretic peptide) was 2213 pg/mL and patient
was started on furosemide. On day 3 the admin-
istration of inotropes was discontinued and pa-
tient maintained a mean pressure 80 mm Hg, as-
sisted by the IABP. Renal function gradually im-
proved (Creatinine clearance 50 mL/min) and
WBC count returned within normal limits (9100
cells/mcL). An echocardiography study indicat-
ed improvement of left ventricular systolic func-
tion (EF 40%) with global hypokinesia and good
right ventricular systolic function. Patient ecg
did not markedly changed compared with the ad-
mission ecg, ruling out the hypothesis of an
acute coronary syndrome (Figure 3). However,
on day 4 patient presented atrial fibrillation
which resulted in mild hemodynamic destabi-
lization (mean preassure 70 mm Hg). Numerous
attempts for drug (amiodarone) and electric car-
dioversion were unsuccessful. Patient was start-

ed on digoxin for rate control, maintaining a ba-
sic rhythm of atrial fibrillation with mean HR
110 beats/min.
On day 5, laboratory tests indicated further in-

crease of CRP level (231 mg/L) and increase of
eosinophil count (1,600 cells/mcL, 10%), which
reached 2,700 cells/mcL (14%) on day 8, but pa-
tient remained feverless and hemodynamic stable
and new viral investigation and blood cultures
were again negative. New echocardiography
study indicated further improvement of left ven-
tricular contractility (EF 50%), patient was start-
ed on low doses of beta blockers on day 8 and
IABP was removed on day 9. On day 11, patient
was discharged from the CCU maintain BP
110/70 mm Hg, and mean HR 90 beats/min in
atrial fibrillation and on day 14 was discharged
from the hospital on warfarin, metoprolol, amio-
darone, digoxin, nifedipine, furosemide, di-
azepam and haloperidol.

Discussion

Most cases of myocarditis occurred within the
first three weeks of therapy. Patients taking
clozapine may present with like flu-like symp-
toms, fever, myalgia, dizziness or faintness, chest
pain, dyspnoea, tachycardia or palpitations and
other signs or symptoms of heart failure, consid-
eration should always be given to a diagnosis of
myocarditis4. The nature of clozapine induced
myocarditis is related with the presence of
eosinophilic and eosinophilia infiltrates in pe-
ripheral blood, and an acute IgE mediated (aller-
gic type I reaction) hypersensitivity reaction to
the drug has been proposed5. Cardiovascular ad-
verse effects such as postural hypotension and
tachycardia due to anti-cholinergic or alpha 1-
adreneceptor blockade from clozapine are ex-
tremely common6. Clozapine also leads to other
pharmacological effects such as blockade of
calmodulin, sodium and calcium channels and al-
pha 2-adrenoceptors in the central nervous sys-
tem or cardiac potassium channels such as hu-
man ether-Q-go-go related gene K+ channel
(HERG) and therefore has been shown to poten-
tially induce arrhythmias and sudden cardiac
death7. Decreased selenium concentrations in
plasma and red cells were found to be signifi-
cantly lower in patients with schizophrenia who
were treated with clozapine as compared with all
other neuroleptic groups which has been impli-
cated in myocarditis and cardiomyopathy8. 
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Figure 3. Patient ECG on day 4.
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Conclusions

Considering that clozapine remains the gold
standard in treatment of resistant psychosis there
is an urgent need to raise awareness among med-
ical and paramedical staff involved in the care of
these patients.
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