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Fulminant eosinophilic myocarditis (EM) is a rare and often fatal condition that may present atypically and be complicated by ven-
tricular arrhythmias. Treatment involves high-dose corticosteroids to suppress eosinophilia, as well as increasing use of mepolizu-
mab, an anti-interleukin-5 antibody with evidence for long-term efficacy and safety.

A 38-year-old woman presented to the emergency department with neck pain and fatigue, and after extensive investigation was
diagnosed with EM secondary to idiopathic hypereosinophilic syndrome. The patient was treated with methylprednisolone for eo-
sinophil suppression and warfarin due to the presence of biventricular apical thrombi. Despite previously stable haemodynamics,
the patient had a cardiac arrest due to ventricular fibrillation on Day 11 of hospitalization, requiring 30 min of cardiopulmonary
resuscitation and commencement of veno-arterial extracorporeal membrane oxygenation support due to refractory ventricular
arrhythmias. The patient was urgently listed for heart transplant but a suitable match was not identified, and she was weaned to
pharmacologic support on Day 34. The patient survived with minimal sequelae and has returned to full-time work. She remains
on mepolizumab as a steroid-sparing agent, therapeutic anti-coagulation, and heart failure therapy.

This report describes an atypical presentation of fulminant EM requiring weeks of mechanical circulatory support due to refractory
arrhythmia rather than heart failure. The case also highlighted the benefits of non-invasive cardiac magnetic resonance imaging in
both diagnosis and prognostication of EM, as well as the need to maintain a high index of suspicion for this rare disease.
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e Eosinophilic myocarditis may present atypically, and there should be a high index of suspicion for cardiac involvement in the case of undif-
ferentiated eosinophilia.

e Eosinophilic myocarditis can cause rapid deterioration with arrhythmia, which may fail pharmacologic management and require mechanical
support.

e Cardiac magnetic resonance imaging may guide diagnosis and management strategy, for example in identifying extent of thrombus and scarring.
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Introduction

Fulminant eosinophilic myocarditis (EM) is a rare and often fatal con-
dition due to heart failure and arrhythmia, with cardiac arrest oc-
curring in up to 27% of histologically proven cases." Eosinophilic
myocarditis may present non-specifically with or without peripheral
eosinophilia, and a high index of suspicion for cardiac involvement

Summary figure

is required. We present a case of EM in a young woman complicated
by a cardiac arrest due to ventricular fibrillation (VF), for which the
most likely underlying cause was idiopathic hypereosinophilic syn-
drome (HES). Endomyocardial biopsy is required for formal diagno-
sis, but EM also has a characteristic appearance on cardiac magnetic
resonance (CMR) imaging and serial imaging was critical in guiding
management.

Timeline

Day 1 Emergency department presentation with neck pain. Noted to have peripheral
eosinophilia.

Day 3 Peak eosinophil count 11.47 x 10%/L. Elevated troponin and echocardiogram
demonstrating ventricular wall thickening.

Day 4 Endomyocardial biopsy confirmation of eosinophilic myocarditis.

Days 4-6 Methylprednisolone pulse followed by maintenance 60mg prednisolone daily.

Day 11 In-hospital VF arrest followed by angiogram. Recurrent cardiac arrest with 30
minutes CPR and commencement of VA-ECMO.

Days 11-13 Repeat methylprednisolone pulse.

Day 17 Urgently listed for heart transplant.

Day 31 Pericardial window for large pericardial effusion.

Day 32 Emergency evacuation of left tension haemothorax.

Day 34 One way VA-ECMO decannulation.

Day 53 Commencement of mepolizumab and prednisolone wean.

Day 54 Discharge to rehabilitation.

Day 91 Discharge home.

CMR imaging demonstrating biventricular apical thrombus (left panel) and transmural late gadolinium enhancement (right panel).
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Apical four-chamber TTE demonstrating biventricular wall thickening.

Parasternal short-axis TTE demonstrating biventricular wall thickening.

Endomyocardial biopsy. Left: focally necrotic myocardium (top left) with viable myocardial fibres (bottom). Right: heavy infiltrate of eosi-
nophils with associated necrosis. Haematoxylin and eosin staining.
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Figure 2 ECG demonstrating anterior ST elevation following cardiac arrest.
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Figure 3 ECG demonstrating ventricular arrhythmias during VA-ECMO period.

Case presentation

A 38-year-old woman presented with 3 days of severe right sided
neck pain, fatigue, and splinter haemorrhages across multiple fingernails.
She denied chest pain or dyspnoea. Blood tests demonstrated a periph-
eral eosinophilia of 9.7 x 10%/L, C-reactive protein 75 mg/L, troponin
3261 ng/L, and N-terminal pro-brain natriuretic peptide 9120 ng/L.
Electrocardiograms (ECGs) demonstrated sinus tachycardia without
evidence of ischaemia. The patient had no significant past medical his-
tory and was a non-smoker with no drug or alcohol use.

Initial transthoracic echocardiogram (TTE) demonstrated small bi-
ventricular cavities with thickened mid-apical segments (Videos 1 and 2).

Endomyocardial biopsy on Day 4 confirmed the diagnosis of EM with
extensive necrosis of the endomyocardium and eosinophilic infiltrate
(Figure 1).

Subsequent CMR confirmed biventricular thrombotic occlusion of
the apices, patchy subendocardial late gadolinium enhancement of
the apical segments and pericardium, and a reduced left ventricular
ejection fraction (LVEF) of 41%.

Significant negative tests included parasitic serology, other infectious
causes, autoimmune, and vasculitic serology. There were no features of
hypersensitivity reaction. Bone marrow biopsy demonstrated normal
karyotype without cytogenetic abnormalities, and fluorescent in situ
hybridization analysis was negative for FIP1L1-PDGFRA, PDGFRB,
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Figure 4 CMR. Comparison of initial four-chamber (top panels) and follow-up imaging on Day 47 (bottom panels) demonstrating interval improve-
ment in stroke volume (left panels) and apical thrombus, with transmural late gadolinium enhancement of both ventricles (right panels).

or FGFR1 rearrangements seen in myeloid/lymphoid neoplasms with
eosinophilia. A computed tomography scan did not demonstrate
underlying malignancy.

A 3-day course of intravenous methylprednisolone rapidly sup-
pressed the peripheral eosinophil count followed by maintenance
60 mg prednisolone daily. Warfarin was commenced given the
biventricular thrombus, and she tolerated low dose bisoprolol and
ramipril. Continuous cardiac monitoring demonstrated sinus rhythm
throughout.

On Day 11, the patient had a cardiac arrest due to VF requiring a
single defibrillator shock. Electrocardiograms post-arrest (Figure 2)
demonstrated ST-segment elevation anteriorly, and coronary angiog-
raphy was immediately performed. Although her coronary arteries
were normal, increasing non-sustained ventricular tachycardia intra-
procedurally culminated in a prolonged cardiac arrest with 13 defibril-
lations over 30 min. Multiple anti-arrhythmic agents were instigated,
including amiodarone, lidocaine, isoprenaline, and procainamide. She
was cannulated onto femoral veno-arterial extracorporeal membrane
oxygenation (VA-ECMO) during cardiopulmonary resuscitation
(CPR) and transferred to the intensive care unit with refractory ar-
rhythmia (Figure 3).

A second course of iv. methylprednisolone was administered to
suppress possible residual cardiac eosinophilia. Ongoing malignant ar-
rhythmia requiring defibrillation despite trials of lidocaine, mexiletine,
flecainide, and esmolol prompted urgent heart transplantation listing
on Day 17. Long-term support with a ventricular assist device was
not deemed an option due to extensive biventricular thrombus. No
appropriate donor heart was available during the first two weeks
of listing, and the likelihood of a match was low with 99% panel

reactive antibodies, likely due to blood transfusions and prior preg-
nancies. Given the presence of an improvement in ventricular per-
formance and the low likelihood of suitable organ match, it was
decided to wean the patient to pharmacologic support, acknowledg-
ing the risk of recurrent arrhythmia.

An enlarging pericardial effusion was recognized prior to decannula-
tion and surgical pericardial window performed on Day 31, complicated
by a tension haemothorax requiring emergency drainage. Despite this,
her cardiac function improved and she was successfully decannulated
on Day 34 with rhythm stabilization on oral amiodarone. A repeat
CMR on Day 47 demonstrated significant improvement in stroke vol-
ume and resolution of the biventricular apical thrombi (Figure 4).
Heparin was transitioned to warfarin, a secondary prevention implan-
table cardioverter defibrillator (ICD) inserted and bisoprolol and can-
desartan were continued. In consultation with colleagues from the
immunology department, prednisolone was tapered and mepolizumab
commenced as a steroid-sparing agent. The patient was discharged
home from rehabilitation on Day 91 without residual renal, liver, or
neurologic impairment and is now back working full-time.

Discussion

Fulminant EM (also known as acute necrotizing EM) is a rapidly progres-
sive form with haemodynamic compromise requiring inotropes and/or
mechanical circulatory support, and may be fatal despite early recogni-
tion: a recent registry identified a mortality rate of 37%." Eosinophil in-
filtration of cardiac tissue and degranulation of cytotoxic contents
causes inflammation, necrosis, intracardiac thrombus, and later fibrosis.
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The characteristic hypercoagulable state is secondary to increased cir-
culating thrombin and eosinophil release of tissue factor, the main ini-
tiator of blood coagulation.”

The underlying cause frequently remains unknown, although drug
hypersensitivity, infection, malignancy, immune-mediated disorders such
as eosinophilic granulomatosis with polyangiitis, and myeloproliferative
disorders need to be excluded. Hypereosinophilic syndrome, the most
likely diagnosis in this case, requires >1.5x 10%/L blood eosinophils in
the absence of an alternative cause with attributable organ dysfunction.”

A high index of suspicion is needed: EM often goes undiagnosed, in part
due to atypical presentations and the absence of peripheral eosinophilia in
up to 25%, with 20% of cases diagnosed at autopsy.” It is interesting in this
case that cardiac arrest occurred on Day 11 despite steroid treatment,
and it is possible that other patients with similar early symptoms may
not have presented to medical attention prior to sudden cardiac death.

Definitive diagnosis of EM currently relies upon biopsy evidence of
eosinophilic infiltrate.® Cardiac magnetic resonance is the gold standard
for non-invasive diagnosis of myocarditis, with the updated 2018 Lake
Louise Criteria demonstrating a sensitivity of 87.5% and specificity of
96.2% for diagnosis of acute myocarditis.” Although CMR cannot iden-
tify the inflammatory cell infiltrate and therefore histologic subtype of
myocarditis, specific imaging features of EM are highly characteristic
compared to other subtypes. This includes apical intra-cavity thrombus,
a relatively preserved LVEF and extensive myocardial hyperintensity on
T2 weighted imaging.® Diffuse subendocardial late gadolinium enhance-
ment not restricted to a vascular territory can be seen in all forms.”

There are no evidence-based criteria for classifying severity or treat-
ment strategy for EM. However, unlike other non-invasive imaging,
CMR accurately identifies extent of mural thrombus and the stage of
myocardial disease, from early oedema and inflammation to late fibrosis
and restriction. This is crucial for effective treatment, prognostication,
and evaluation of response. It also visualizes post-inflammatory scarring
that may predict risk of future arrhythmia and therefore assists risk
stratification for ICD implantation.’ In this case, follow-up CMR de-
monstrated complete radiographic resolution of thrombus and im-
provement in LVEF. It had been unknown whether suppression of
peripheral eosinophilia would correlate with cardiac involvement, and
so this confirmation of response to therapy was crucial in guiding on-
going immunosuppression and the nuanced discussion of appropriate
long-term anti-coagulation strategy in a young woman.

Eosinophil suppression in EM primarily involves early high-dose ster-
oids, though there is a growing evidence base for the use of mepolizumab,
an interleukin-5 antagonist, as a steroid-sparing agent: it has been demon-
strated to be highly effective in HES and eosinophilic granulomatosis with
polyangiitis, with case report data of its successful use in EM.'®"3

In this unique case, survival would not have been possible without a pro-
longed period of mechanical circulatory support, with malignant arrhyth-
mia lasting 21 days despite aggressive pharmacotherapy. Extracorporeal
membrane oxygenation allowed the necessary time for resolution of in-
flammation and resultant electrical instability, although it was uncertain
at the time whether it would be sustainable in the face of accumulating
complications such as infection and bleeding. More durable options such
as ventricular assist device as a bridge to transplant were contraindicated
in the setting of LV thrombus and small biventricular cavity sizes.

Conclusions

We describe a rare case of EM due to idiopathic HES where the patient
survived 30 min of CPR and 23 days of ECMO support. It highlights the
use of CMR as an important non-invasive diagnostic and prognostic
tool, and the utility of mechanical circulatory support in surviving refrac-
tory arrhythmias. The atypical presentation demonstrates the need to
maintain a high index of suspicion for this rare disease.
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