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Background Acute ST elevation myocardial infarction (STEMI) is a medical emergency and is most commonly due to athero-
sclerotic plaque rupture and occlusion of coronary vessels. This case demonstrates that eosinophilic granulomatosis
with polyangiitis (EGPA) myocarditis can mimic acute STEMI.

...................................................................................................................................................................................................
Case summary A 44-year-old woman presented with acute chest pain, shortness of breath, and collapse with ST elevation on elec-

trocardiography. Coronary angiogram showed unobstructed coronaries and chest film revealed left-sided consoli-
dation. Together with a thorough history, serum eosinophilia, cardiac magnetic resonance (CMR), and computated
tomography imaging, the patient was diagnosed with acute EGPA myocarditis. She responded tremendously to
steroid and cyclophosphamide immunosuppression and subsequent CMR imaging demonstrated complete reso-
lution of myocarditis.

...................................................................................................................................................................................................
Discussion CMR played a crucial role in the diagnosis and follow-up of this rare presentation. In patients who present as a

STEMI but show unobstructed coronary vessels, EGPA may be a possible diagnosis.
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Learning points

• This case represents a rare mimic of an acute ST elevation myocardial infarction that cardiologists should be aware of.
• Cardiac magnetic resonance is an invaluable tool in assessment of patients with eosinophilic granulomatosis with polyangiitis myocarditis

and response to cyclophosphamide and steroids can be dramatic.
• Expedited cyclophosphamide and steroid administration may help to minimize subsequent myocardial fibrosis and thereby optimize

prognosis.
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Introduction

Primary percutaneous intervention is the preferred revascularization
strategy for ST-segment elevation myocardial infarction (STEMI).1

However, a diagnostic conundrum is faced when a culprit lesion is
not identified on angiography. In these ‘false activation’ patients, alter-
native diagnoses need to be sought. We present a case of eosinophil-
ic granulomatosis with polyangiitis (EGPA) myocarditis, mimicking
the clinical features of an acute STEMI. The patient had a dramatic re-
sponse to immunosuppressive therapy, with complete resolution of
the myocarditis. Cardiac magnetic resonance imaging (CMR) has
enhanced the diagnosis and assessment of myocarditis, and played a
crucial non-invasive role in this case.

Timeline

Case presentation

A 44-year-old Caucasian woman presented with sudden onset cen-
tral crushing chest pain, shortness of breath, and collapse. An ECG
showed anterior ST elevation across leads V2–V5 (Figure 1A)
prompting management via the primary percutaneous angioplasty
pathway. Past medical history was unremarkable except for recently
diagnosed asthma, treated with inhaled corticosteroid and b-agonist.

The patient did not have any risk factors for ischaemic heart disease.
Cardiovascular examination was unremarkable and respiratory
examination revealed bi-basal crepitations, more prominent on the
left. Urgent coronary angiography showed unobstructed coronary
arteries, with initial coronary artery spasm that resolved with intra-
coronary nitrate (Figure 1B). Troponin-T was 772 ng/L (normal range
<14 ng/L) and a chest radiograph showed extensive left-sided con-
solidation (Figure 2A). A working diagnosis of myopericarditis second-
ary to pneumonia was made and the patient received intravenous co-
amoxiclav with supportive treatment and monitoring.

Viral swabs and urinary antigens for atypical pneumonia were
negative. Serological viral and autoimmune screens for myocarditis
were negative and the patient did not improve despite antibiotic
treatment. Peripheral blood counts revealed a white cell count of
17.34� 109/L (normal range 3–10.5� 109/L) consisting of an eosino-
philia of 7.23� 109 (normal range <0.5� 109/L). The patient denied
any recent travel history, had a stable weight and no bowel symp-
toms. A computed tomography (CT) pulmonary angiogram was
undertaken which confirmed the consolidation seen on the chest x-
ray, and showed multiple small filling defects suggestive of pulmonary
emboli. A bronchoalveolar lavage showed abundant polymorpho-
nuclear leucocytes, lymphocytes, macrophages, and bronchial epithe-
lial and squamous cells, in keeping with acute inflammation, though
no evidence of organisms or eosinophilic damage. Serum troponin-T
remained elevated at 1131 ng/L.

A CMR was undertaken showing extensive myocardial oedema on
multi-parametric native myocardial mapping, patchy subendocardial
late gadolinium enhancement (LGE) particularly in the apical seg-
ments and right ventricle, and a circumferential pericardial effusion
(Figure 3). These features were in keeping with a myopericarditis, but
not indicating a specific underlying aetiology.

Taken together with the eosinophilia and late onset asthma,
which was poorly responsive to standard inhaled treatment, but
responsive to oral steroids, and CT sinus imaging revealing sinusitis
and polyposis, the patient met the American College of
Rheumatology diagnostic criteria for EGPA [asthma, eosinophilia
(>10% of peripheral white cell count), pulmonary infiltrates, and
paranasal sinus abnormalities].2

The patient was treated with pulsed intravenous methylpredni-
solone (500 mg) once daily for 5 days and cyclophosphamide
(15 mg/kg) and rapidly showed improvement clinically. She
received a further five cycles of cyclophosphamide with tapering
oral prednisolone and was initiated on azathioprine as a mainten-
ance agent. The patient had a good response symptomatically, bio-
chemically (normalized troponin-T), electrocardiographically, and
radiologically.

Interval CMR imaging showed complete resolution of myocardial
oedema (Figure 4) indicating a dramatic response to therapy. Some
LGE remained in the apical segments which is likely representative of
focal areas of fibrosis, but may also represent a limited area of infarct
due to initial coronary vasospasm. Coronary vasculitis also remains a
differential, but the response to intracoronary nitrate on angiogram
would not be expected with vasculitis (Figure 1B). These findings
suggest that fast administration of cyclophosphamide with high-dose
steroids may reduce the burden of post-myocarditis fibrosis in

3 years prior New asthma diagnosis (age 41)

6 months prior Patient experiences nasal congestion and

discharge

Day of

presentation

Acute chest pain with anterior ST elevation on

ECG, coronary angiogram showed no culprit

lesion, chest x-ray showed extensive left-sided

lung consolidation

1 day post Persistent chest pain, computed tomography pul-

monary angiogram showed consolidation in left

upper and middle zones and small pulmonary

emboli

2 days post Bronchoalveolar lavage was negative. Cardiac

magnetic resonance imaging (CMR) showed

panmyocarditis

3 days post High-dose intravenous steroids and cyclophos-

phamide are initiated, and patient has a rapid

improvement in symptoms. A further five

cycles of cyclophosphamide with oral steroids

are administered over the next 14 weeks

4 months post Interval CMR imaging shows complete resolution

of the myocarditis

12 months post Patient is in remission on oral azathioprine, has

been weaned off steroids, and shows no signs

of ongoing myocarditis
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..EGPA. The patient was maintained on oral azathioprine and oral ste-
roids were weaned off. She remains in clinical and radiological
remission.

Discussion

The underlying cause for EGPA is unclear; it appears to involve both
environmental factors and genetic pre-determinants. HLA-DRB1 and
HLA-DRB4 are associated with EGPA substantiating some genetic
component to the disease. Furthermore, mutations in genes encod-
ing interleukin-10 may play a role in EGPA pathogenesis.3 It is unclear
whether drugs, infections, or allergens represent the environmental
trigger for EGPA.

Histologically, EGPA is characterized by ‘Eosinophil-rich and
necrotizing granulomatous inflammation often involving the re-
spiratory tract, and necrotising vasculitis predominantly affecting
small to medium vessels, and associated with asthma and eosino-
philia’.4 Disease progression is divided into an allergic phase, eo-
sinophilic stage, and a vasculitic stage. Cardiac manifestations
typically occur in the eosinophilic stage of the disease and are asso-
ciated with a poor prognosis. There are numerous cardiac mani-
festations; myopericarditis, pericardial effusions, coronary artery
vasculitis, arrhythmia (most commonly heart block), and intra-
mural thrombus formation. Myocardial injury in EGPA is a direct
effect of eosinophil-mediated necrosis and induction of apoptosis

rather than myocardial vasculitis. Cardiac involvement is more
clinically overt in ANCA-negative EGPA, as was the case with our
patient. It is also associated with high peripheral eosinophil counts
(>8.1� 109/L or >20% of total white cell count, normal range
<0.5� 109/L).5–7

Thrombus formation may due to the disease predisposition to af-
fect localized ventricular segments or due to independent procoagu-
lant effect of the hypereosinophilic state. Usually this displays as a
propensity for venous thrombosis,8 and as we saw in this case, the pa-
tient had evidence of multiple small pulmonary emboli.

EGPA is a disease with variable clinical course, and cardiac involve-
ment is a prognostic factor as arrhythmia secondary to fibrosis is
main cause of mortality in these patients.9 STEMI presentation in
EGPA may also be due to coronary vasculitis or severe sustained cor-
onary vasospasm.10

Consensus for the management of EGPA myocarditis is poor
owing to the lack of randomized controlled trials in this patient
group. Therapies typically include high-dose steroids and IV cyclo-
phsophamide11 as induction agents and azathioprine or methotrex-
ate as maintenance agents.

CMR is the clinical standard of practice for the evaluation of all
forms of myocarditis and heart muscle disease, with contemporary
multi-parametric techniques providing excellent diagnostic accuracy
for the diagnosis of acute myocarditis when compared against

Figure 1 (A) ECG showing anterior ST elevation. (B) Angiogram of the left anterior descending artery showing diffuse coronoary vasospasm be-
fore (left image) and after (right image) intracoronary nitrate administration.
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endomyocardial biopsy (EMB).12 EGPA has numerous manifestations

that can be found on CMR, including myocardial oedema and LGE.

The most common distribution of LGE is subendocardial, but non-
ischaemic myocarditic patterns are also seen.7,13 Furthermore, CMR

is more sensitive at detecting mural thrombi that may otherwise be

missed by transthoracic echocardiogram.
In this case, prompt diagnosis with the aid of CMR facilitated treat-

ment with cyclophosphamide and remission of myocarditis. Patients

with established EGPA but without cardiac symptomatology also

benefit from the use of CMR to detect clinically silent myocardial in-

volvement.13 Treatment is aimed at suppressing the systemic inflam-

matory process, the cardiac response to which can be monitored by

interval follow-up CMR study.7

Whilst EMB remains the reference standard for diagnosing EGPA

myocarditis, CMR has several advantages aside from the avoidance of

the potential risks inherent with cardiac biopsy. Myocardial biopsy

can potentially sample tissue not involved with the acute disease pro-

cess, whereas CMR allows evaluation of the whole myocardium.

A non-invasive approach is also more desirable for the follow-up as-

sessment of response to treatment. Finally, internationally guidelines

restrict the role of EMB in myocarditis to those patients who already

have demonstrable left ventricular dysfunction.14 As such, CMR is a

safe non-invasive assessment that can be applied across the spectrum
of myocarditis irrespective of aetiology. When the CMR data are

considered alongside the clinical findings both on the index study and

following treatment, EGPA can reliably be diagnosed as a unifying

diagnosis without EMB.

Figure 3 Panel showing cardiac magnetic resonance long axis cine images, native myocardial T1 and T2 maps, and late gadolinium enhancement
images prior to treatment. There is a circumferential pericardial effusion. The native myocardial T1 and T2 maps show high values, signified by regions
of orange colour, in the apical and anteroseptal segments (compared with normal myocardium that is coloured purple). There is patchy subendocar-
dial late gadolinium enhancement seen in the apex and in the right ventricle.

Figure 2 (A) Chest x-ray showing extensive left upper and middle
zone sided consolidation. (B) Computed tomography pulmonary
angiogram showing left-sided consolidation and small right-sided fill-
ing defect (arrow).

4 J.S. Gill et al.
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Reports online.
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local presentation is available online as Supplementary data.
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