E Letter to the Editor

Clozapine-Induced Myocarditis:
The Heartfelt Silent Assassin

To the Editor: In the United States, there are approximately
3.2 million people—1.2% of the population—with a diagnosis
of schizophrenia.! While this percentage only represents a small
fraction of the total population, it is estimated that one-third of
these individuals have treatment-resistant schizophrenia.? Although
clozapine is the only US Food and Drug Administration (FDA)-
approved antipsychotic for treatment-resistant schizophrenia,? its
use is limited by its unique and rather intimidating side effect profile,
including agranulocytosis (incidence of approximately 1%)* and
myocarditis (incidence of approximately 3%).> Clozapine labeling
provides rigorous hematology monitoring recommendations for
frequency and clinical decisions on the basis of absolute neutrophil
count but does not provide the same type of guidance for the early
detection of myocarditis.® While incidence of clozapine-induced
myocarditis has been estimated at 3%,> mortality rates have
been reported as high as 50% when undetected.>” Since 83% of
myocarditis cases develop within 2 to 3 weeks of clozapine initiation,’
the high mortality rates may reflect difficulty in differentiating
symptoms of clozapine dose titration from nonspecific symptoms
(tachycardia, fever, and fatigue) of myocarditis.® In the majority
of cases, clozapine-induced myocarditis occurs at standard dosing
ranges of 100-450 mg daily, which suggests a non-dose-dependent
effect.”

Many health care providers have the misconception that
eosinophilia can serve as the primary marker for the onset of
clozapine-induced myocarditis. In a case series by Ronaldson et al,’
66% of nonfatal cases did not develop eosinophilia until up to 7 days
after peak troponin I/T levels, indicating eosinophilia is not useful
in the early detection of myocarditis. Two other markers, C-reactive
protein (CRP) and troponin, are more consistent in providing earlier
detection of myocarditis.” CRP elevation occurs around the same
time as symptom onset and is followed by an elevation in troponin
that may not be detectable for 3 days or more.!’ In symptomatic
patients, studies have shown that a combination of troponin 2

titnés the upper liniit of nornal and CRP>T00"mg/L 15 diagnostic
of clozapine-induced myocarditis with 100% sensitivity.!! A
monitoring protocol described by Ronaldson et al'! recommends
immediate discontinuation of clozapine following these laboratory
findings. Determination to rechallenge should be made on a case-
by-case basis after stratifying the patient’s risks and benefits.

The Clozapine Review Committee (CRC) at our hospital
implemented a clozapine-induced myocarditis monitoring protocol
to improve patient safety, in part, because clozapine utilization more
than doubled in the previous couple of years. The CRC decided that
adding CRP and troponin T testing at baseline and weekly with
complete blood counts (CBCs) for the first month of clozapine
treatment placed little extra burden on patients and hospital staff.
The testing was also considered to be a very favorable venture from
an economic perspective, since the total cost of monitoring weekly
CRP and troponin T levels for 1 month was $164.24 per patient.
The hospital’s clozapine titration protocol was officially updated to
include a prepopulated laboratory order for baseline and weekly
CRP and troponin T levels for 1 month with weekly CBCs.

Case report. Mr A, a 30-year-old black male resident of a
long-term care facility, was started on clozapine for management
of treatment-refractory schizophrenia. Past medical history
included hypertension, type 2 diabetes mellitus, hyperlipidemia,
allergic rhinitis, nutcracker esophagus, and extrapyramidal side
effects. Per medical records, there was no history of cardiovascular
disease. At the time of clozapine initiation, Mr A’s medications
included amlodipine 5 mg/d, metformin 1,000 mg/d, pravastatin
20 mg/d, montelukast 10 mg/d, loratadine 20 mg/d, omeprazole
80 mg/d, benztropine 1 mg/d, haloperidol 40 mg/d, iloperidone
16 mg/d, and olanzapine 15 mg/d. Haloperidol and iloperidone
were discontinued by day 4 of clozapine treatment, and olanzapine
was discontinued by day 13. Two days prior to initiating clozapine,
baseline CRP, troponin T, and eosinophil were measured and
determined to be within normal limits (4.65 mg/L, <0.010 ng/mL,
and 0.12 cells/mm?, respectively). Per hospital protocol, clozapine
was initiated and slowly titrated over 17 days to 300 mg/d.

Figure 1. Elevated C-Reactive Protein (CRP) and Troponin T Levels With Clozapine
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Twelve days after clozapine initiation, the CRP level (28.4 mg/L)
was moderately elevated, while the troponin T level (<0.01 ng/
mL) and eosinophil count (0.10 x 10°/L) remained within normal
limits. During this time, Mr A complained of a headache, nausea,
and anorexia. He developed a fever of 101.3°F (38.5°C) on day 15,
which peaked 3 days later to 102°F (38.9°C) and was accompanied
by tachycardia (120 bpm). On day 18, the CRP (326.5 mg/L) and
troponin T (0.42 ng/mL) levels had risen substantially (Figure
1); however, his eosinophil count remained within normal limits
(0.10 x 10%/L). Because Mr A demonstrated signs and symptoms
consistent with myocarditis, immediate discontinuation of
clozapine treatment was warranted. Mr A became afebrile the day
after clozapine was discontinued on day 19, while his CRP level
was almost within normal limits by day 28. On day 20, a 12-lead
electrocardiogram revealed sinus tachycardia, nonspecific T
wave abnormalities, a normal QTc interval, and no ST-segment
abnormalities. On day 21, a transthoracic echocardiogram was
unremarkable, with left ventricular ejection fraction of 55%.

As the only FDA-approved antipsychotic for patients with
treatment-resistant schizophrenia, treatment with clozapine
cannot be ruled out due to fear of adverse effects. When monitored
appropriately, clozapine is a safe and very effective antipsychotic.
In a study by Tiihonen et al,'* clozapine was associated with
significantly lower mortality compared to other antipsychotics. As
clozapine remains underutilized in many patients with treatment-
resistant schizophrenia, practitioners should strive to find ways
to further improve patient safety by focusing on the reduction of
myocarditis incidence. On the basis of these data, a more stringent
monitoring protocol, including CRP and troponin I/T, should be
recommended during the first month of clozapine therapy.
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