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ABSTRACT

Clozapine is the only antipsychotic with proven efficacy in treatment-resistant schizophrenia, but some life-threatening side 
effects limit its use. Here we report a patient with clozapine-induced myocarditis and successful rechallenge. The patient still 
uses clozapine and has not developed myocarditis over 36 months of observation. It may be possible to use clozapine even 
after myocarditis and thus improve symptoms and functionality of schizophrenia patients.
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CASE REPORT

INTRODUCTION

Clozapine is an atypical antipsychotic with a tricyclic 
dibenzodiazepine structure. It has potent serotonin and 
noradrenaline antagonist properties as well as binding 
to D1 and D4 receptors with high affinity and to D2 
receptors with weak affinity. It is the only antipsychotic 
with proven efficacy in treatment-resistant 
schizophrenia. The low risk of extrapyramidal side 
effects is one of the most important advantages of 
clozapine, together with its reducing positive symptoms, 
negative symptoms, aggression, and the hostility risk. 
On the other hand, there are rare but potentially fatal 
side effects such as agranulocytosis, hepatitis, and 
myocarditis (1).

Myocarditis is an inflammation of heart muscles 
leading to the impairment of cardiac functions due to 
myocyte damage. Mostly, it is seen in viral infections 
and immunologic diseases, but drugs also play a role in 
its etiology (2).

The risk of developing myocarditis due to clozapine 
use has been reported at various rates in studies and 
case reports. The incidence varies between 0.015% and 
0.188% (3-5). Myocarditis is not dose-dependent and is 
often seen within the first 2 months of treatment, most 
often within the first 4 weeks (4). Sufficient knowledge 
about the mechanism is not yet available, but type 1 
hypersensitivity, direct toxic effect, and increased 
inflammatory cytokine release have been discussed in 
this area (6). Fever, tachycardia, chest pain, dyspnea, 
leukocytosis, non-specific electrocardiogram (ECG) 
changes, and elevated cardiac enzymes (troponin, 
CK-MB) can be seen, but none of them are 
pathognomonic (2).

The development of myocarditis due to the use of 
clozapine can be rapid and fatal. Therefore, it is very 
important to recognize relevant cases and stop using 
the medicine after diagnosis. There is no specific 
therapy for myocarditis; supportive and symptomatic 
treatment is recommended. 
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Information on the resumption of clozapine in 
cases with clozapine-induced myocarditis is very 
limited. There are no data on the risk of recurrence of 
the disease when clozapine is restarted. Although the 
use of clozapine is not usually recommended in these 
cases, there are case reports of successful treatment 
results.

CASE

A 30-year-old male patient had been followed for 10 
years with paranoid schizophrenia. The case, whose 
symptoms did not improve despite the use of drugs 
such as haloperidol, amisulpride, quetiapine, and 
olanzapine in appropriate doses and with adequate 
duration, was evaluated as treatment-resistant 
schizophrenia, and we decided to start clozapine. 
Before beginning the treatment, the patient’s 
hemogram (CBC), liver functions (LF), kidney 
functions (KF), and electrocardiogram (ECG) were 
examined. All laboratory results and the ECG were 
normal. Clozapine was started with 25 mg/day; on day 
16, with a clozapine dose of 350 mg/day, the patient 
complained of chest pain, palpitation, shaking, cold, 
and diarrhea. He had a fever of 38.2°C and tachypnea 
(respiratory rate: 20 min-1). He had no tachycardia 
and his blood pressure was normal (120/80 mmHg). 
There were no pathological findings in the physical 
examination. At first, CBC, LF, KF, cardiac enzymes, 
and ECG were normal. Troponin protein levels, 
erythrocyte sedimentation rate, and C-reactive protein 
levels were elevated to 0.7 ng/ml (reference range: 
0-0.5 ng/ml), 35 mm/h (reference range: 0-10 mm/h), 
and 259 mg/dl (reference range: 0-0.7 mg/dl), 
respectively. The patient was referred to cardiology for 
consultation. The echocardiogram (ECHO) showed 
decompensated heart failure with a decreased ejection 
fraction (EF) (35%; reference range: 50-70%). The 
consultant cardiologist diagnosed myocarditis 
secondary to clozapine as no other confounding 
comorbidity was identified. No concomitant drug use 
or viral infection was detected. The patient was 
admitted to the cardiac intensive care unit. Clozapine 
was ceased and rapid titration of quetiapine 600 mg/
day was started because the patient had paranoid 
delusions and was also agitated. He needed 
antipsychotic medication as well as some sedation. No 
specific treatment was required. Three days later, the 
cardiac damage profile returned to normal and the EF 
increased to 60%. The patient was discharged from the 
cardiology unit and 12 days later was readmitted to 

the psychiatry ward. During his stay in psychiatry, 
quetiapine was increased to 1200 mg, mainly because 
in treatment-resistant schizophrenia, high doses of 
antipsychotics are recommended. During follow-up, 
there was no improvement in his psychotic symptoms; 
thus amisulpride was added because of its high 
D2-receptor affinity and increased to 1200 mg. After 
almost two months, the patient was discharged from 
the hospital with partial remission. 

At the 7-month follow-up evaluation, the patient 
was hospitalized again due to acute psychotic 
exacerbation, as he had stopped taking his medication 
because of his paranoid delusions and auditory 
hallucinations. He believed that his family was trying 
to poison him. After admission to the psychiatry ward 
and in consultation with cardiology, the patient’s 
family, and the patient himself, it was decided to 
restart clozapine. ECHO, ECG, C-reactive protein 
levels, and cardiac damage profile were controlled 
before treatment. Clozapine was started with 12.5 mg/
day and increased by 12.5 mg every 2 days in the first 2 
weeks and then by 12.5 mg/day. CBC, cardiac 
enzymes, C-reactive protein levels, and ECG were 
controlled during the first 8 weeks. No cardiac 
complaints or side effects were observed during this 
time. The patient was discharged from hospital after 8 
weeks. His disorganized behavior, paranoid delusions, 
and hallucinations decreased and his functionality 
increased over time. Until now, he has used 400 mg/
day clozapine for 36 months and has been free of 
cardiac side effects.

DISCUSSION

Clozapine-induced myocarditis is a rare but fatal 
condition. None of the complaints seen in this case, 
such as fever, tachycardia, chest pain and shortness of 
breath, were found to be pathognomonic as all these 
symptoms can be seen in the absence of myocarditis. 
Cardiac markers such as CK-MB and troponin should 
be routinely measured in patients when considering 
myocarditis. Troponin was found to be highly sensitive 
(89%) and less specific (35%) in detecting myocarditis 
(3). Inflammatory manifestations including CRP, 
sedimentation rate, and leukocytosis are also used in 
diagnosis, but none of them is pathognomonic. 
Definitive diagnosis is made by biopsy. The mechanism 
by which clozapine causes cardiotoxicity is not exactly 
known. Peripheral eosinophilia and eosinophilic 
inclusions in the myocardial biopsy seen in the affected 
patients suggest an IgE-mediated hypersensitivity 
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response. However, the available study results are 
inconsistent. Compared to other antipsychotics, 
noradrenalin levels are higher in patients using 
clozapine. Elevated noradrenalin levels might cause 
cardiac dysfunction (4). It is known that clozapine is 
metabolized by microsomal enzymes in the liver. 
Cytochrome P450 1A2/1A3 enzyme deficiencies can 
lead to high plasma levels of clozapine and therefore 
may also be associated with myocarditis and sudden 
death (5,6).

Generally, it has been thought that the progression 
of myocarditis is independent from clozapine dosage. 
In a study with 105 patients, participants taking 500 mg 
or less clozapine in the first 9 days of treatment had a 
lower risk of myocarditis than patients taking 920 mg 
or more, suggesting a connection between rapid dose 
titration and myocarditis development (5). In the case 
presented, myocarditis developed in the 3rd week of 
treatment with a 25 mg/day titration, and a total dose of 
2,315 mg clozapine had been used.

One study found no significant difference in age, 
gender, smoking cessation, recent clozapine dosage, 
and additional drug use between survivors and fatalities 
of clozapine-induced myocarditis (7). In our case, no 
cardiac risk factor such as hypertension, family history 
of heart disease, or smoking was present. When 
clozapine was restarted, the patient was smoking half a 
pack of cigarettes per day.

The reintroduction of clozapine after the 
development of clozapine-induced myocarditis is 
controversial. Often, restarting clozapine is not 
recommended. However, there are also studies where 
clozapine was resumed successfully (8-11). Most 
publications supporting this rechallenge come from 
Australia. In a paper from 2011, Ronaldson et al. (12) 
advised to follow patients who restart clozapine for 
weekly cardiac enzyme tests and CRP for the first 4 
weeks and to stop the use of the drug in case of any 
findings such as troponin levels >2ULN, CRP >100, or 
cardiac dysfunction with physical complaints seen in 
echocardiography.

The decision for restarting clozapine should be 
discussed with the patient, his or her relatives, and a 
cardiologist. In our case, after carrying out the necessary 
interviews and receiving written consent, the patient 
was readmitted to hospital for close observation. 
Cardiac functions and routine tests were evaluated, and 
after finding normal results, treatment started with 12.5 
mg of clozapine, titrated slowly by 12.5 mg/2 days. Dose 
titration was planned at a rate of 12.5 mg/day for a 
longer period. The patient was observed closely for 

cardiac and other adverse effects during the first 8 
weeks; weekly cardiac enzyme levels, ECG, ECHO, and 
CBC were obtained. The patient’s monitoring protocol 
was regulated in line with suggestions found in the 
literature (12).

This case report is a successful example of the 
reintroduction of clozapine in a patient who had 
previously developed clozapine-induced myocarditis 
(8,9,13,14). In this case, slow titration was performed 
different from the first clozapine use, which may have 
prevented another onset of myocarditis. Relatively 
rapid titration may trigger myocarditis in susceptible 
individuals (5). Further studies are needed to determine 
the risk factors for this course.
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