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HEART FAILURE

CASE REPORT: CLINICAL CASE SERIES

Interleukin-5 Antagonist Monoclonal
Antibody Therapy Improves Symptoms
and Reduces Steroid Dependence in
Eosinophilic Myocarditis Patients
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ABSTRACT

Eosinophilic myocarditis (EM) is a rare disease associated with significant morbidity and mortality. This case series follows
the clinical courses of 3 patients with EM. The use of mepolizumab, an anti-interleukin-5 monoclonal antibody, as an
adjunctive treatment was associated with stabilization of cardiac function and improved long-term outcomes. (J Am Coll
Cardiol Case Rep 2024;29:102267) © 2024 The Authors. Published by Elsevier on behalf of the American College of
Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

osinophilic myocarditis (EM) is a rare form of
myocardial inflammation characterized by
eosinophilic infiltration. Two-thirds of EM
cases have underlying causes such as hypereosino-
philic syndrome (HES), eosinophilic granulomatosis
with polyangiitis (EPGA), and hypersensitivity reac-
tions." Eosinophils mediate cellular damage in a
distinctive pattern causing myocardial dysfunction
with a variety of clinical manifestations.” Early

LEARNING OBJECTIVES

e To recognize the challenges of treating
recurrent EM.

e To understand evidence supporting the use
of mepolizumab in EM treatment.

e To identify a role for mepolizumab as
maintenance therapy for EM.

diagnosis and treatment are critical because EM is
associated with significant morbidity and mortality."

Currently, no evidence-based guidelines for
management of EM exist. The criterion standard
treatment is an extended course of high-dose corti-
costeroids, which are associated with numerous
Mepolizumab,
interleukin (IL)-5 monoclonal antibody, has proven
to be effective in lowering eosinophil counts and
reducing steroid dependence and is FDA approved for
the treatment of HES and EGPA.*° In this case series,
we describe 3 patients with EM who were treated with
mepolizumab.

adverse health effects.? an anti-

CASES

PATIENT 1. A 34-year-old woman with a history of
eczema and asthma presented to the emergency
department with transient amnesia and was
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ABBREVIATIONS
AND ACRONYMS

AEC = absolute eosinophil
count

CAD = coronary artery disease

CMR = cardiac magnetic
resonance imaging

EGPA = eosinophilic
granulomatosis with
polyangiitis

EM = eosinophilic myocarditis

GDMT = guideline-directed
medical therapy

HES = hypereosinophilic
syndrome

IL = interleukin

LVEF = left ventricular ejection
fraction

diagnosed with acute stroke with the use of
brain imaging. She was also found to have a
globally hypokinetic left ventricle with ejec-
tion fraction (LVEF) of 40% and a moderate-
size pericardial effusion with signs of early
tamponade on echocardiography. Urgent
pericardiocentesis with pericardial fluid
analysis demonstrated a predominance of
eosinophils. Laboratory studies revealed se-
vere peripheral eosinophilia with an absolute
eosinophil count (AEC) of 5.26 x 103/uL.
Troponin I and B-type natriuretic peptide
levels were elevated. Cardiac magnetic reso-
nance imaging (CMR) showed LVEF of 31% as
well as evidence of myopericarditis, endo-
myocardial fibrosis, and left ventricular
mural thrombus. The patient was treated

with high-dose glucocorticoids for suspected
myocarditis. Endomyocardial biopsy confirmed EM
(Figure 1), which was attributed to HES as hematologic
and rheumatologic evaluations were unrevealing.
The patient improved clinically with complete reso-
lution of peripheral eosinophilia. She was discharged
with a high-dose prednisone taper, metoprolol suc-
cinate, lisinopril, and warfarin.

Repeated CMR 8 months later revealed improved
LVEF of 46% and resolving myocardial inflammation
according to T2-weighted imaging. Given clinical
improvement, prednisone was stopped. Within
2 months, however, she developed relapsing symp-
toms and rising eosinophils again, requiring treat-
ment with a prolonged prednisone taper. To target
eosinophil activity, she was started on 300 mg
mepolizumab subcutaneously every 28 days, which
she tolerated well. Prednisone was tapered off within
1 month. At 16 months after mepolizumab initiation,
she had no symptom recurrence and had not required
rehospitalization. Notably, repeated CMR showed
complete resolution of inflammation and stable LVEF
(Figure 2).

A 65-year-old man with a history of
asthma was diagnosed with myocarditis with the use
of CMR after several hospitalizations for chest pain.
Laboratory studies demonstrated an AEC of 0.5 K/uL
at initial hospitalization. He was treated with colchi-
cine and his symptoms improved. Eight years after
the initial diagnosis of myocarditis, he was hospital-
ized again for recurrent, severe chest pain and
(AEC 0.99 x 10%/puL).
Repeated left heart catheterization redemonstrated
nonobstructive coronary artery disease (CAD), and
CMR showed acute on chronic myocarditis with LVEF

significant eosinophilia
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of 50%. Colchicine once more
symptoms.

This patient’s history of asthma, significant pe-

improved his

ripheral eosinophilia, and recurrent myocarditis
confirmed with the use of CMR are consistent with
EGPA-related EM. Given its efficacy treating EGPA,
300 mg mepolizumab subcutaneously every 28 days
was initiated with significant relief from chest pain
and asthma symptoms. One year later, he had pre-
sented to the emergency department once for chest
pain. At the time, his cardiac and hematologic tests
were unremarkable and he was discharged. Repeated
CMR demonstrated no significant changes and stable
LVEF. At follow-up, the patient endorsed greatly
improved functional status without any cardiac
symptoms.

A 61-year-old woman with history of
CAD, recent left-side ischemic stroke, hyperlipid-
emia, hypertension, asthma, and allergic rhinitis was
hospitalized for acute right-side ischemic stroke.
Days before, she was admitted for treatment of
antigen-positive Legionella pneumonia and had res-
olution of her bilateral infiltrates according to chest
x-ray by the time of discharge. Work-up for recurrent
stroke revealed a newly reduced LVEF of 40%-45%
with inferior and inferolateral wall hypokinesis on
echocardiography. Myocardial perfusion imaging was
not suggestive of ischemia. She was hospitalized
again 2 months later for acute sensorimotor deficits
and dyspnea and was found to have left basal ganglia
intraparenchymal hemorrhage. Computed tomogra-
phy of the chest demonstrated diffuse infiltrates.
Diagnostic work-up demonstrated a white blood cell
count of 21.38 x 103/uL with an AEC of 11.3 x 103/uL
and elevated troponin. Bronchoalveolar lavage was
hypocellular with no eosinophils present and unre-
vealing regarding infectious etiology. Echocardiogra-
phy redemonstrated a mildly reduced LVEF with
regional wall motion abnormalities. She was dis-
charged on an empiric prednisone taper for her pul-
monary symptoms.

On follow-up, her presentation of marked periph-
eral eosinophilia, recurrent strokes, pulmonary in-
filtrates, and myocarditis was deemed to be most
likely secondary to HES. CMR showed a worsened
LVEF of 35%, as well as active myocardial inflamma-
tion and prominent subendocardial fibrosis consis-
tent with EM. Given persistent dyspnea, poor
functional status, and myocardial inflammation, her
prednisone dose was increased, and guideline-
directed medical therapy (GDMT) was optimized.
Three months after initiation of 300 mg subcutaneous
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mepolizumab every 28 days for treatment of HES, she
experienced improvement in symptoms, functional
capacity, and eosinophil count. Maintenance predni-
sone was successfully tapered without worsening of
symptoms. Repeated CMR showed stable LVEF and
myocardial inflammation (Figure 3), so reduced-dose
prednisone was continued. On a regimen of GDMT,
low-dose prednisone, and mepolizumab, she
continued to report stable functional capacity and
symptoms. Her eosinophil counts remained unde-
tectable. Furthermore, LVEF improved to 40%-45%
on echocardiography, and she has not required hos-
pitalization for any cardiac indication.

EM is a rare cause of myocardial inflammation, with
high rates of morbidity and mortality. Although a
small percentage of EM cases have disease-specific
treatments, most require treatment with long-term
corticosteroids to prevent relapsing symptoms.'>
Mepolizumab, an anti-IL-5 monoclonal antibody,
is a promising steroid-sparing adjunctive treatment
for EM.

The present case series describes the clinical
courses of 3 patients with recurrent HES or EPGA-
related EM. Mepolizumab was selected for treat-
ment, instead of other immunosuppressives,
because it directly targets eosinophils with fewer
adverse effects and has proven efficacy treating HES
and EGPA.*° All patients demonstrated stabilization
or improvement in myocardial inflammation and
LVEF on serial cardiac imaging, and no patients
required rehospitalization for cardiac symptoms.
Patients 1 and 3 had long-term corticosteroid
dependence, yet both significantly reduced or dis-
continued steroid use after starting mepolizumab.
In addition, all patients endorsed significant
improvement in functional status and symptoms
once mepolizumab was initiated. Because no long-
term studies exist, mepolizumab will be continued
indefinitely and reevaluated based on individual-
ized risk-benefit discussions. Clinical courses are
summarized in Table 1.

Although there are no studies evaluating the ef-
ficacy of mepolizumab in EM, previous case reports
demonstrate similar improvement in cardiac symp-
toms and testing with mepolizumab.”® In compari-
son, the present publication establishes the
sustained benefit of mepolizumab over a longer
surveillance period and suggests a potential role for
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FIGURE 1 Patient 1 Endomyocardial Biopsy
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Endomyocardial biopsy demonstrating eosinophil infiltration of the myocardium (red
arrows indicate eosinophils).

mepolizumab as an adjunctive maintenance therapy
for EM.

Our findings are intriguing, but interpretation is
complicated by variability in treatment regimens,
lack of standardization for LVEF evaluation, and
subjectivity of symptom assessment. Nonetheless,
this series adds to the growing body of evidence
supporting the use of mepolizumab in EM. Future
prospective randomized studies would be useful in
quantifying the relationship between mepolizumab
and cardiac outcomes.
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FIGURE 2 Patient 1 Serial T-2 Weighted CMR Imaging
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Comparison of serial T2-weighted cardiac magnetic resonance (CMR) images for patient 1. At time of diagnosis (month 0), CMR imaging
demonstrated diffusely elevated T2 signal throughout the myocardium. After corticosteroid initiation, CMR imaging (months 4 and 8) showed
resolution of elevated T2 signal. Sixteen months after initiation of mepolizumab and cessation of maintenance corticosteroids, T2-weighted
CMR imaging (month 29) showed no evidence of myocardial inflammation or edema.
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Month 0

Month 3

FIGURE 3 Patient 3 Serial T-2 Weighted CMR Imaging

clinical symptom improvement.

Comparison of serial T2-weighted cardiac magnetic resonance (CMR) images for patient 3. Before initiation of mepolizumab and after initial
steroid taper (month 0), CMR imaging demonstrated diffusely elevated T2 signal throughout the myocardium. After the initiation of
mepolizumab in combination with a reduced prednisone dose, CMR imaging (month 3) showed stability of elevated T2 signal in the setting of

CONCLUSIONS

Patients with EM who were treated with mepolizu-
mab had stabilization of LVEF, decreased steroid

dependence, and improved cardiac symptoms. This
case series adds to the growing body of evidence

supporting the use of mepolizumab in treatment of
EM. These findings encourage further studies in

TABLE 1 Summary of Clinical Courses

Presentation Follow-Up
Cardiac-
E hilia ymp / Active Steroid Other Steroid Related
Patient # Diag g Inflammation Histology Treatment Therapies Dependence issi
1 HES Transient amnesia, TTE LVEF Yes Eosinophils on 60 mg 300 mg TTE LVEF At rest No 0
CVA, moderate  35%-40%; myocardial, prednisone mepolizumab  45%-50%,
pericardial CMR LVEF 31% bone followed by monthly stress
effusion with marrow, and taper 60%-65%
early pleural fluid
tamponade samples
2 EGPA Chest pain, CMR LVEF Yes None None Colchicine, TTE LVEF No 0]
myopericarditis 50% 300 mg 50%-55%
mepolizumab
monthly
3 HES Basal ganglia IPH TTE LVEF Unknown None 40 mg 300 mg TTE LVEF Yes, at 0
45%-50% prednisone mepolizumab 40%-45% reduced
daily for monthly dose

14 days then
every other
day

CMR = cardiac magnetic resonance imaging; CVA = cerebrovascular accident; EGPA = eosinophilic granulomatosis with polyangiitis; LVEF = left ventricular ejection fraction; HES = hypereosinophilic
syndrome; IPH = intraparenchymal hemorrhage; TTE = transthoracic echocardiography.
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investigating a role for mepolizumab in routine
management of EM.
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