
Abstract. Background: Clozapine is a second-generation
antipsychotic drug used in treatment-resistant
schizophrenia. Fever induced by clozapine is a rather
frequent side-effect which usually occurs in the first 4
weeks of treatment. Despite its effectiveness, there are
potentially life-threatening adverse effects, such as
cardiotoxicity. Case Report: We present the case of a 31-
year-old caucasian male with refractory schizophrenia who
developed benign fever, increase of C-reactive protein and
high troponin levels, without presenting any other signs to
myocarditis, on the 13th day under clozapine treatment,
which declined progressively upon discontinuation of the
drug. Discussion: This case hints at the presence of initially
subclinical cardiotoxicity as an underlying factor in
patients developing fever. Conclusion: Taking advantage of
more sensitive methods for measuring troponin, clinicians
would be promptly aware of this possible side-effect. This
would allow for significant reduction of the risk of cardiac
dysfunction, further attained by carefully monitoring the
patient.

Clozapine is a second-generation antipsychotic drug used in
treatment-resistant schizophrenia (1, 2). Despite its
effectiveness, this drug is not without adverse effects, high-
grade fever and cardiotoxicity being among them, through its
immunomodulatory effects (3). Clozapine-induced fever has
been reported by several studies and a number of plausible
explanations for the induction of fever exist including the
implication of the immune-modulating effect by increasing
soluble tumor necrosis factor (TNF) receptor p55, p75 and
soluble interleukin-2 (IL2) receptor (4, 5). IL6 has also been
suggested to induce fever by elevating the set point of body
core temperature via temperature-sensitive neurons in the
preoptic area of the hypothalamus (6), for example as a result
of pyrogenic cytokines (7). Likewise, drug-induced
cardiotoxicity has many underlying mechanisms, affecting the
heart directly and, in other cases, indirectly, including the
enhancement of immunological reactions, cell apoptosis,
formation of free radicals and alterations of hemodynamic
flow. Several preclinical and clinical reports have shown the
relation of a high incidence of clozapine-induced myocarditis
(3, 4, 8) with immunological-mediated mechanisms. 

Here we present the case of a 31-year-old Caucasian male
with refractory schizophrenia who developed benign fever,
increase of C-reactive protein (CRP) and high sensitivity (Hs)-
troponin levels, without presenting any other signs of
myocarditis, on the 13th day under clozapine treatment, all of
which declined progressively upon discontinuation of the drug.

Case Report

A 31-year-old Caucasian male with no significant past medical
history, besides heavy smoking and abusing marijuana, was
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diagnosed with schizophrenia with onset at the age of 22 years,
when he experienced auditory hallucinations and delusional
ideas of persecution and reference. Over the previous years, he
had presented chronic and resistant psychotic symptoms
despite treatment with several atypical antipsychotics at
therapeutic dosages for adequate durations. Due to the
recrudescence of psychotic symptoms, both positive and
negative (hallucinations and apathy), the patient was admitted
to hospital and clozapine medication was initiated. 

Clozapine (25 mg) was introduced at day 1 and titrated to
100 mg within a period of 10 days. The dosage was
increased gradually by adding 25 mg every 3 days. After
every dose step up, white blood cell count was performed.
On the 11th day of treatment with clozapine, a significant
elevation of leukocytes (13,660 cells/μl) and neutrophils
(10,170 cells/μl) was observed, indicating potential immune
stimulation. On the 13th day, the patient developed fever,
rigor and sweating; his maximum temperature was 39.6˚C,
and during the day he received three tablets of 500 mg
acetaminophen and was rehydrated with 1 l of normal saline.
Mental state examination showed no alterations. There was
no evidence of sensory-perceptual alterations or suicidal
ideation. Agitation was treated with 7.5 mg/day lorazepam
per os and treatment with clozapine was immediately
discontinued. At physical examination, slight tachycardia
(140 bpm) and blood pressure of 130/85 mmHg was found,
without any other pathological signs. 

In addition, a number of tests were performed.
Electrocardiogram revealed sinus tachycardia, normal
repolarization and a normal QT interval (QTc) of 340 ms,
without alterations of ST or T. Chest x-rays and urinalysis
yielded normal results and urine culture was negative.
Moreover, blood tests were also within the normal range,
except for the white blood count with leukocytosis 
(13,100 cells/μl) and parallel increase of neutrophils 
(11,160 cells/μl). At this time Hs-troponin was also normal,
11.7 pg/ml (grey zone 14-53 pg/ml, pathological >53 pg/ml). 

On the following day (day 14), the patient was feeling
better. He was afebrile and blood test revealed a decrease of
leucocytes to within the normal range. Surprisingly, we noted
an elevation of HS-troponin level to 28.7 pg/ml, raising
questions about potential cardiotoxicity. We also found
creatine kinase-MB level of 1.25 ng/ml (normal range 
<4.94 ng/ml), procalcitonin level of 0.27 ng/ml (<0.5 ng/ml
low possibility of septicemia) and CRP level of 88.60 mg/l
(normal range 0.00-6.00 mg/l). More blood tests were
performed on days 15 and 17, showing a gradual decrease of
the leucocyte level to within the normal range, and a
decrease of CRP to 76.5 mg/l and 28.4 mg/l, respectively.
The HS-troponin level was 20 pg/ml. 

At follow-up, on day 32, the patient was in a good
medical condition and his blood tests were within normal
range.

Discussion

Clozapine is an antipsychotic agent having immuno-
modulatory effects. Clozapine-induced-fever is a common
side-effect, with an incidence of 0.5% to 55% (9, 10) and
there seems to be a close correlation between fever and the
first step of clozapine medication. Recent reports suggest
that clozapine stimulates the production of pro-inflammatory
cytokines including TNFα, IL1 and IL6 (3, 4, 11). These
have also been implicated in causing myocardial depression
by direct actions on the myocytes (12). 

By considering the above features of our case, we came
to believe that there was an ongoing inflammatory process
under clozapine titration. We first had to exclude alternate
conditions that could explain some of the symptoms. The
absence of other typical infectious symptoms and the
temporality of leukocytosis, fever and the normalization of
troponin upon discontinuing clozapine administration led us
to suspect a clozapine-related reaction rather than an
infection. Likewise, the absence of cardinal features
associated with neuroleptic malignant syndrome (NMS),
such as muscle rigidity (typically ‘lead pipe’), tremor,
abnormal gait, dysphagia, incontinence change of level of
consciousness, and confusion, and no alterations of liver
enzymes and creatine phosphokinase within normal range
made this diagnosis less possible. Moreover, the
pathophysiological mechanism by which antipsychotics
cause NMS is the blockade of dopaminergic transmission
(D2 receptors) in the nigrostriatal system, but in our case
NMS is a relatively infrequent side-effect, as clozapine has
low affinity for D2 receptors (13). Furthermore, by using the
Naranjo causality scale, cardiotoxicity and fever qualified as
probable adverse drug reactions to clozapine (14). A discrete
elevation of cardiac enzyme (Hs-troponin) indicated the
presence of myocardial injury. Negative results from the
septic screen, coinciding with a troponin elevation, led us to
believe that it could most likely be an onset of myocarditis
and the only intervention needed was an immediate
withdrawal of clozapine.

A high incidence of fever induced by clozapine represents
a therapeutic challenge for clinical doctors, particularly
during the initial period of clozapine trial. A standard
evaluation including a complete physical examination,
complete blood count, assays for creatine kinase and
troponins, chest radiography, blood culture and urinalysis
should always be considered upon initiation and throughout
the treatment.

This case report toughens the need to keep in mind the
potential of life-threatening clozapine-induced conditions.
Our data are also consistent with previous studies showing
the development of fever on day 5 and 20 (median=day 11)
upon the initiation of clozapine treatment (9). A CRP
increase and a delayed Hs-troponin level elevation should
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raise suspicion of clozapine-related myocardial injury. This
finding was shown in a large study by Ronaldson et al.,
which also showed combining these two parameters
improves the sensitivity for detecting symptomatic
clozapine-induced cardiotoxicity (15).

This case hints at the presence of initially subclinical
cardiotoxicity as an underlying factor in patients
developing fever, a rather frequent side-effect, following
clozapine initiation. The increase of troponin observed one
day after the recession of fever, probably as a late reaction
of cardiotoxicity, is remarkable, so the fact that the patient
is afebrile should not reassure clinicians. Taking advantage
of more sensitive methods for measuring troponin,
clinicians would be promptly made aware of this possible
side-effect. This would allow a significant reduction of the
risk of cardiac dysfunction, further attained by carefully
monitoring the patients. More case-control studies are
needed in order to clarify the putative model arising from
our clinical observations; specifically, a larger sample of
patients who develop clozapine-induced fever versus
patients commencing clozapine without developing fever as
control.
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