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Abstract
Background: Clozapine associated severe cardiovascular complications were previously reported but are rare.
Methods: We report for the first time, to our knowledge, the case of an otherwise healthy 31-year-old male with resistant schizophrenia who underwent therapy
with clozapine and developed stress cardiomyopathy, during the second week of therapy, which was documented by echocardiographic, clinical, and laboratory
data. Three days post-cessation of clozapine and following cardio-selective beta-blocker administration, recovery of the cardiac function was evident.
Conclusion: We outline the application of a bundle of measures to facilitate earlier diagnosis of clozapine associated cardiac complications, prompt cessation of
treatment and reduction of troublesome heart failure therapies, leaving thus an option for a putative safe re-challenge, under strict clinical monitoring, in patients
with resistant schizophrenia.
Keywords: Clozapine• Resistant schizophrenia• Clozapine induced stress cardiomyopathy

Description
Schizophrenia integrating chronic or recurrent psychosis is affecting
approximately 1% of the adult population worldwide [1]. Clozapine is an
atypical antipsychotic medication with well-known effectiveness in the
management of resistant schizophrenia (RS), which is defined as nonresponsive schizophrenia to at least two trials of antipsychotic medications
of adequate dose and duration [2]. However, the administration of clozapine
was linked to the development of potentially fatal adverse effects [3].
Scarce data exist about the diagnostic and clinical features of clozapine
induced myocarditis and/or dilated cardiomyopathy in patients with RS
[4]. The incidence of myocarditis ranged from 0.5% to 8.5% in previous
studies [5]. Herein, we present the rare case of a young male patient with
clozapine associated stress cardiomyopathy, and outline pertinent clinical
and laboratory monitoring, which facilitated its prompt diagnosis and
management.
Patient A, a 31-year-old male, with known history of schizophrenia since
the age of 24, was diagnosed by his psychiatrist with RS. Thereafter, he was
referred to a private clinic for initiation of clozapine therapy. The patient
experienced auditory/visual hallucinations and persecutory delusions (i.e.,
reported seeing/hearing evil spirits and persecuted by demons), which were
distressing him; even though he was compliant with his home treatment
integrating risperidone and quetiapine. These medications were the most
effective maintenance regime for his mental illness. The patient did not suffer
from any other medical conditions, and reported only the occasional use
of cannabis to cope with his hallucinations. In the private clinic, treatment

with clozapine was initiated as per usual protocol, with dosing increasing
from 12.5 mg/day to a total dose of 200 mg/day by the end of the second
week of hospitalization [6]. The patient underwent treatment in a high
dependency unit (HDU), which facilitated the continuous monitoring of his
vital signs. This was deemed to be necessary due to the risk of potentially
life-threatening adverse effects linked to the initiation of clozapine therapy
[7]. On day-13 post-HDU admission, the patient developed low-grade
fever (38.3°C), and tachycardia but no other associated clinical signs and/
or symptoms. Laboratory results including a total blood count were within
normal limits; however, increased C-reactive protein [(CRP) 101.5 mg/liter,
normal: 0-7 mg/liter] levels were depicted. Creatine kinase was slightly
increased (592 units/liter, normal: 22 to 198 units/liter), D-dimer levels and
coagulation profile were normal; while troponin-I was slightly elevated (2.6
ng/ml, normal: <0.04 ng/ml). Electrocardiogram depicted sinus tachycardia
(127 beats/min) and non-specific ST-segment and T-wave abnormalities
in the precordial leads. Transthoracic two-dimensional echocardiography
(TTE) revealed left ventricular (LV) basal akinesia and apical sparing
with an “ace of spades” configuration (Figure 1). LV ejection fraction was
approximately 35% and cardiac output was decreased (3l/min). No other
echocardiographic abnormalities were evident. The slightly increased
troponin-I levels and the typical echocardiographic findings were suggestive
of reverse takotsubo cardiomyopathy (RTCC) [8-10]. Following cardiology
consultation as well as discussion with the patient and his family, clozapine
was promptly discontinued. Other pathologies such as aortic dissection,
pulmonary embolism, myocarditis, dilated cardiomyopathy, and coronary
artery disease were considered, but these diagnoses seemed less likely due
to the typical echocardiographic features of RTCC and the clinical picture of
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the patient. Beta-blocker therapy with intravenous esmolol (0.02 mg/kg /min)
was initiated and titrated to a heart-rate ≤ 95 beats/min (to protect the heart
from catecholamine storm and counteracting tachycardia) for three days.
Two days post-cessation of clozapine administration, the patient improved
considerably, and on the third day a follow-up TTE depicted normalization
of the LV function (Figure 1). The patient was discharged on risperidone
treatment as a re-challenge with clozapine was not deemed necessary by
his psychiatrist at the time. Follow-up cardiac magnetic resonance imaging
after three months was normal.

Figure 1. Τwo-dimensional echocardiography (parasternal long-axis views)
illustrating left ventricular basal wall akinesia and apical sparing with a typical
reverse takotsubo cardiomyopathy “ace of spades” configuration (left panel); and
recovery of the segmental left ventricular wall motion abnormalities three days post
cessation of clozapine therapy (right panel).

A recent systematic literature review, which included twenty eight
studies of 258.961 patients with RS receiving clozapine, showed that the
event rate of myocarditis was 0.007 (95% confidence interval [CI]=[0.003,
0.016]), and case fatality rate was 0.127 (95% CI=[0.034, 0.377]); while
the cardiomyopathy event rate was 0.006 (95% CI=[0.002, 0.023]),
and case fatality rate was 0.078 (95% CI=[0.018, 0.285]) (6). However,
few of the included studies provided specific criteria for the diagnosis of
myocarditis and/or cardiomyopathy. To our knowledge, this is the first case
of RTCC related to the administration of clozapine in a patient with RS.
Stress cardiomyopathy can present as severe LV dysfunction following
emotional stress (primary) or critical illness (secondary). RTCC is usually
transient but can present as severe cardiogenic shock, and may thus affect
survival [8-10]. Beta-blockers can be used in the management of stress
cardiomyopathy complicated by LV outflow tract obstruction [11]. Their
use in stress cardiomyopathy without intraventricular pressure gradient is
controversial [12]. Our patient had no LV outflow tract obstruction; however,
successful management of stress cardiomyopathy by the administration
of the beta-1 cardio-selective blocker esmolol was previously reported
[13,14].. Esmolol is a short acting beta-blocker (half-life: 9 minutes) that
can be promptly discontinued if adverse effects such as impaired LV
contractility or hypotension occur. In our patient, the administration of
the cardio-selective beta-blocker for three days effectively controlled the
heart rate and facilitated LV recovery. Notably, the German-Italian Stress
Cardiomyopathy (GEIST) registry suggested a score to stratify the inhospital complication risk of stress cardiomyopathy [15]. Male sex, history
of neurologic disorder, right ventricular involvement, and decreased
LV ejection fraction (GEIST score) were all independent predictors of
stress cardiomyopathy related complications. Our patient’s GEIST score
corresponded to a medium risk for complications. The development of his
clozapine associated stress cardiomyopathy was also characterized by lowgrade fever, sinus tachycardia, and increased levels of troponin-I and C-RP
[6,7]. The vast majority of previous studies did not report the incidence of
clozapine associated stress cardiomyopathy and focused mainly on cases
of myocarditis without providing any histopathologic or other documentation
nevertheless [3-7]. Notwithstanding, autonomic dysfunction could be a key
underlying pathophysiology of clozapine associated cardiovascular sideeffects [16]. Sympathetic hyperactivity, decreased vagal activity, blockade
of cholinergic and adrenergic receptors, reduced heart rate variability and
catecholamine storm may occur with clozapine use. In that sense, the
prevalence of clozapine associated stress cardiomyopathy might have been
underestimated by previous reports.
The efficacy of clozapine administration in RS is well established;
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however, careful monitoring should be applied upon the initiation of such
therapy preferably in a HDU. Clinical awareness and use of autonomic tests,
informative laboratory parameters such as cardiac enzymes and C-RP, as
well as the pivotal application of TTE could enhance the prompt diagnosis
of serious cardiovascular adverse effects, and the early cessation of the
medication. Notably, the latter could even allow a putative re-challenge with
a slower up-titration clozapine regime that may improve success rates [17].
As there is often no reliable alternative therapy for RS, re-challenge with
clozapine should not be easily overlooked. Future prospective studies could
focus on exploring the actual prevalence of clozapine associated stress
cardiomyopathy, which may be a potentially reversible cardiac pathology,
offering thus a new insight in the cardiac adverse effects’ spectrum of
this medication. Clinicians should consider the integration of a bundle of
appropriate measures to facilitate earlier diagnosis of clozapine associated
cardiac complications, prompt cessation of treatment and reduction of
troublesome heart failure therapies, leaving thus an option for a putative
safe re-challenge, under strict clinical monitoring, in patients with resistant
schizophrenia.
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