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ABSTRACT

Eosinophilic myocarditis is a rare and frequently fatal disease that is often undiagnosed until autopsy. We report a case of

»

eosinophilic myocarditis with an unusual initial presentation of palpitations that subsequently evolved into ventricular
tachycardia storm and death within 4 days. (Level of Difficulty: Beginner.) (J Am Coll Cardiol Case Rep 2021;3:474-8)
© 2021 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open

HISTORY OF PRESENTATION

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

MEDICAL HISTORY

A 31-year-old physically active and otherwise healthy
woman presented with 2 days of palpitations to an
outpatient clinic, where an electrocardiogram
reportedly showed first-degree atrioventricular node
block and frequent polymorphic pre-mature ventric-
ular contractions (PVCs). Vital signs and physical ex-
aminations were unremarkable. Two days later, she
went to the University Medical Center in New Orleans
with worsening palpitations and fatigue. She was
afebrile with blood pressure of 112/75 mm Hg and
pulse of 113 beats/min on presentation.

LEARNING OBJECTIVES

e Frequent symptomatic polymorphic pre-
mature ventricular contractions should raise
consideration of myocarditis in an otherwise
healthy person.

e Eosinophilic myocarditis can present without
biomarker evidence of inflammation or other

laboratory abnormalities.

The patient had no past medical or surgical disease,
and family history was remarkable only for atrial
fibrillation in her mother. She was not taking any
medications or supplements and had no history of
substance abuse. She had no history of recent viral
prodrome, syncope, or travel.

DIFFERENTIAL DIAGNOSIS

Malignant PVCs in an otherwise healthy young pa-
tient can be seen in myocarditis, cardiac sarcoidosis,
arrhythmogenic right ventricular cardiomyopathy,
hypertrophic cardiomyopathy, inherited arrhythmic
conditions, and cardiac ischemia from spontaneous
coronary artery dissection. In this case, myocarditis
was highest on the differential.

INVESTIGATIONS

Electrocardiogram showed sinus tachycardia at a rate
of 113 beats/min with frequent polymorphic PVCs
(Figure 1). White blood cell count, eosinophil count,
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high-sensitivity C-reactive protein, and erythrocyte
sedimentation rate were normal. Additionally, the
complete metabolic profile, thyroid-stimulating hor-
mone levels, creatinine phosphokinase, and urine
drug screening results were normal. However, cardiac
troponin I was elevated at 0.69 ng/ml and measured
0.57 ng/ml 6 h later. B-type natriuretic peptide was
not measured.

Transthoracic echocardiography demonstrated
normal chamber sizes and wall thickness, normal left
and right ventricular systolic function with basal
anteroseptal hypokinesis, no pericardial effusion, and
abnormal left ventricular global longitudinal strain of
-11% with apical sparing pattern (Figures 2 and 3).
Serum protein electrophoresis with immunofixation
showed no monoclonal protein spike, and serum free
light-chain ratio was normal.

The patient was admitted to a telemetry bed and
started on oral metoprolol, and cardiac magnetic
resonance imaging was ordered. Approximately 15 h
after admission and before performance of the car-
diac magnetic resonance study, the patient went
into cardiac arrest. The initial rhythm was poly-
morphic ventricular tachycardia (VT) requiring
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electrical defibrillation before the return of
spontaneous circulation. Amiodarone and,
later, lidocaine were administered intrave-
nously for refractory VT; the patient was
intubated and sedated with fentanyl and
midazolam. She was started on methyl-
prednisolone empirically for myocarditis.
The patient continued to have episodes of

sustained VT, and she was taken to the cardiac
catheterization laboratory, where her coronary ar-
teries were found to be normal without evidence of
vasospasm. Right heart catheterization and endo-
myocardial biopsy were not obtained. Overdrive
transvenous pacing was initiated, followed by
therapeutic paralysis with cisatracurium. She
continued to have incessant polymorphic VT and
ventricular fibrillation (VF) requiring frequent elec-
trical defibrillation (Figure 4). Safe transfer to a
center with advanced mechanical circulatory sup-
port was not believed to be an option, and she
eventually died. Autopsy revealed diffuse intersti-
tial infiltrates with extensive involvement of eo-
sinophils and mast cells throughout the left and
right ventricular myocardium consistent with
eosinophilic myocarditis (Figure 5). There was no
evidence of infection, vasculitis, hypersensitivity, or
any other kind of malignancy.

FIGURE 1 Electrocardiogram at Presentation

Sinus tachycardia at a rate of 113 beats/min with frequent polymorphic PVCs. A sinus beat (gray arrow) and 2 different PVC morphologies
(black and white arrows), both likely originating from the posterobasal or posteromedial left ventricle, are highlighted (10).

ABBREVIATIONS
AND ACRONYMS
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EM = eosinophilic myocarditis

PVC = pre-mature ventricular
contractions

VF = ventricular fibrillation

VT = ventricular tachycardia
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FIGURE 2 Transthoracic Echocardiogram

(A) End-diastolic and (B) end-systolic frames of the parasternal long-axis view. Left and right ventricular function and wall thickness were
normal, with left ventricular basal anteroseptal hypokinesis.

Eosinophilic myocarditis (EM) is a rare inflammatory

disorder of the heart that is

characterized

FIGURE 3 Polar Plot of Peak Longitudinal Strain

Peak Systolic Strain

Speckle-tracking peak global longitudinal strain of the left ventricle is reduced at -11%
with an exaggerated apical sparing pattern. ANT = anterior; INF = inferior; LAT = lateral;

POST = posterior; SEPT = septal.

histologically by eosinophilic infiltration of the
myocardium. Although often idiopathic, as it appears
to have been in our case, EM has been associated with
drug hypersensitivity reactions, eosinophilic gran-
ulomatosis with polyangiitis, hypereosinophilic syn-
dromes, infections, and malignancies, none of which
were present in this patient on autopsy (1,2). The
diagnosis of EM can be challenging and is made
exclusively at the time of autopsy in 19% of reported
cases (3). Although biomarkers of inflammation can
help in the diagnosis, peripheral eosinophilia and C-
reactive protein elevation are each absent in more
than 20% of cases (4). Unfortunately, there are no
proven therapies for this condition (5).

EM often presents with dyspnea, chest pain, fever,
or nonspecific symptoms. Palpitations are a rare pre-
senting symptom, occurring in only 1% of published
reports (3). Our case is particularly instructive
because of the rapid deterioration to VT storm, which
has been reported only once previously (3) to our
knowledge.

Although PVCs are often thought to have a benign
prognosis, in a recent single-center prospective
study, 51% of patients with frequent symptomatic
PVCs and without ischemic heart disease met diag-
nostic criteria for myocarditis (6). More recently,
polymorphic PVCs have been shown to be character-
istic of acute rather than chronic myocarditis (7).
When assessing PVCs, it is important to note the
presence of higher-risk features, including frequent
or polymorphic PVCs, worsening ectopy with exer-
cise, wider QRS duration, a short coupling interval,
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FIGURE 4 Rhythm Strip

Rhythm strip before cardiac arrest with R-on-T phenomenon (black arrow) triggering ventricular tachycardia.

and a non-outflow tract origin (8). Our patient
exhibited several high-risk features, including
frequent and polymorphic PVCs from a non-outflow
tract location in the posterobasal or posteromedial
left ventricle. Given the lack of proven therapies for
eosinophilic myocarditis, electrical instability should
prompt consideration of early transfer to a center
with advanced mechanical circulatory support.

Additionally, as in the current case, myocardial
strain by speckle-tracking echocardiography may
show an apical sparing pattern. To our knowledge,
the only prior report that described an echocardiog-
raphy strain pattern for a patient with EM also re-
ported apical sparing (9).

FOLLOW-UP

There was no follow-up encounter with this patient
because she died during her initial hospitalization.

CONCLUSIONS

We present an unusual case of acute fulminant EM
presenting with palpitations and PVCs that rapidly
progressed to refractory VT storm and, eventually,
death. This clinical case illustrates the need to
recognize the high-risk features of PVCs and, when
appropriate, to raise clinical suspicion for
myocarditis.
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FIGURE 5 Autopsy Histopathology (Hematoxylin and Eosin)

Cardiac myocytes with interstitial inflammatory infiltrate composed of numerous eosin-
ophils (black arrow) and occasional mast cells throughout the left and right ventricular
myocardium, consistent with eosinophilic myocarditis with minimal necrosis.
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