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Probable idiopathic hypereosinophilic
syndrome: A case report of severe
multi-organ eosinophilic involvement in a
young male presenting with heart failure

Bryanna Sullivan'"’, Moreen Matti?'”), Gene Cho?®'”, Seoyoon Lee*

and Matthew Nobari’

Abstract

Hypereosinophilic syndrome (HES) is a disorder characterized by elevated levels of eosinophils, which may be associated
with multi-organ involvement depending on severity. The recent diagnostic criteria for idiopathic HES require an elevated
absolute eosinophil count (AEC) above 1500 cells/mcL with evidence of tissue damage. We present a case of a 37-year-
old male firefighter with a purported history of eosinophilic bronchitis who was referred to the hospital with syncopal
episodes and a persistent productive cough. The patient showed an AEC of 4500 cells/mcL on admission associated with
high inflammatory markers. Cardiac imaging demonstrated acute myocarditis with heart failure and a reduced ejection
fraction. Chest imaging was initially suggestive of community-acquired pneumonia. Workup was negative for a malignant
etiology; infectious causes similarly were excluded. After a multidisciplinary evaluation, a diagnosis of idiopathic HES was
made and steroids were instituted with rapid resolution of symptoms. Our case illustrates the importance of considering
hypereosinophilia as a precipitating factor for acute heart failure in an otherwise healthy adult. An expeditious diagnosis can

lead to early initiation of steroids to avoid progression toward multi-organ failure.

Keywords

Acute systolic heart failure, pericardial effusion, urgent treatment, reduce risk of death, idiopathic, hypereosinophilia,

myocarditis, idiopathic hypereosinophilic syndrome

Date received: 30 March 2024; accepted: |5 July 2024

Introduction

Hypereosinophilic syndrome (HES) is characterized by ele-
vated levels of eosinophils, which may result in end-organ
damage. The condition is rare with an incidence of 0.18-0.36
per 100,000.! According to the World Health Organization
(WHO), HES is typically categorized based on primary
(neoplastic) or secondary (reactive) causes. HES can be fur-
ther subdivided as either a lymphocytic or myeloprolifera-
tive variant. The myeloproliferative variant describes a
bone-marrow-derived eosinophilic myeloid malignancy,
while the lymphocytic variant is consistent with an abnormal
T-cell population. In the absence of these findings, HES is
defined as idiopathic.?

Clinical manifestations of HES are usually dermatologi-
cal, occurring in approximately 69% of patients; pulmonary
at approximately 44%; and cardiac presentations are rare
accounting for 20% of presentations.®> Specifically, heart

failure, arrhythmias, and intracardiac thromboses may be
potential cardiac findings of HES, and these typically por-
tend a poor prognosis. Cardiac pathology progresses in three
stages: acute necrosis, thrombosis, and fibrosis.* We present
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Figure |. Chest X-ray images: increased interstitial thickening and hazy ground glass changes were noted. No pleural effusion or

pneumothorax is present.

a case of a young man presenting with signs of acute heart
failure, later found to be associated with idiopathic HES.

Case report

A 37-year-old male firefighter with a history of prior tobacco
use, refractory chronic cough, and eosinophilic bronchitis
presents with worsening cough, non-massive hemoptysis,
constitutional symptoms of fever and night sweats, dyspnea,
and orthopnea. The patient also carried a diagnosis of chronic
sinusitis, for which an evaluation was performed prior to
admission with evident air—fluid levels and minor mucosal
thickening. Nasal polyps were not evident. He did not exhibit
gastrointestinal symptoms, nor did he endorse significant
joint pain. In addition, he presented with a very subtle, tran-
sient skin rash that resolved spontaneously while not receiv-
ing corticosteroids or other immunomodulatory therapies.
The patient was seen 2weeks prior at an outside facility for
syncopal episodes and was noted to have a small pericardial
effusion with hemodynamic compromise, suspected of hav-
ing myopericarditis, and thus started on non-steroidal anti-
inflammatory agents. The eosinophil count prior to antibiotic
administration was 1.96 X 10*/uL (see Table 2). His eosino-
philic bronchitis was diagnosed a year prior with an eosino-
phil count of 1.0 X 10*/uL. Pulmonary function testing was
done and ruled out obstructive lung disease with absent bron-
chodilator response. The patient was subsequently managed
with an inhaled corticosteroid-long-acting beta agonist com-
bination inhaler, montelukast, and an as-needed short-acting
bronchodilator. Notably, oral prednisone was taken periodi-
cally, which offered occasional respiratory relief. He was
briefly on ceftriaxone and doxycycline several weeks prior to

hospital presentation with no significant improvement of
symptoms. Other medications included fluticasone-salmet-
erol, albuterol as needed, amphetamine—dextroamphetamine,
budesonide, and cetirizine.

The chest X-ray demonstrated subtle ground glass find-
ings prompting a chest computerized tomography (CT) scan
with intravenous (IV) contrast that illustrated the presence of
ground glass opacities (GGO) with reactive mediastinal lym-
phadenopathy, suspected to be related to an infectious pro-
cess, recent vaccination, and/or secondary to volume overload
(Figures 1 and 2). No acute pulmonary emboli was noted.
Splenomegaly was not observed on CT and there was no lym-
phadenopathy in extrathoracic sites. Furthermore, atypical
lymphocytes were not present. The strongyloides test was
negative, and his liver function studies were normal. His
eosinophil count was 4500 cells/mcL of blood. His registry of
severe cutaneous adverse reactions (RegiSCAR) score was
calculated to be 1. This score was calculated based on the
RegiSCAR inclusion criteria: fever present (0points);
enlarged lymph nodes were not seen in greater than two sites
(Opoints); atypical lymphocytes were not observed (0 points);
eosinophilia was present (+2points); skin rash extent was
very scant (0 points); patient did not exhibit edema, infiltra-
tion, purpura, or scaling (—1 point); biopsy was not done for
Drug Reaction with Eosinophilia and Systemic Symptoms
(DRESS) (0 points); internal organ involved at that time was
cardiac (+1 point); the patient had a resolution in less than
15days (—1 point); and the alternative diagnosis was not
excluded (0points).>® Electrocardiogram (ECG) recorded
sinus tachycardia with first-degree atrioventricular (AV)
block. Blood tests revealed high B-type natriuretic peptide
(403 pg/mL) and high troponin levels (2.91ng/mL) with a
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Figure 2. Chest CT with IV contrast: axial scans shown with lung and soft tissue windows. Scans illustrate bilateral ground glass
opacities (shown with arrows) with mediastinal lymphadenopathy. No pulmonary embolism is noted.

CT: computerized tomography; IV: intravenous.

(2)

(b) (c)

Figure 3. Bronchoscopic images: (a) Mucosal edema and friability of right mainstem bronchus. (b) Image of distal bronchus intermedius.
(c) Inflamed distal left lower lobe segmental bronchi with evident secretions.

subsequent downward trend; elevated C-reactive protein
(66mg/dL) and elevated erythrocyte sedimentation rate
(118mm/h). The total lymphocyte count was
12,000 lymphocytes/uL of blood with 37.7% eosinophils
(4500/uL) (see Table 1 and Table 2). Based on these values,
his HES-suggesting laboratory index (HSLI) was calculated
to be greater than 4.25, which indicates a significantly high
risk of HES.” HSLI is calculated as follows: HSLI=2 X (WBC
count =9900.0/mm? (1=No or 2=Yes)) + 1.5 X (eosinophil
count =2400.0/mm? (1=No or 2=Yes)).” Urinalysis included
evidence of microscopic hematuria with a small amount of
protein (1+). In addition, serum tryptase and vitamin B12
levels were normal.

A bronchoscopy was subsequently performed and white
endobronchial plaques were visualized grossly, as well as
copious airway secretions with abnormal, friable mucosa
throughout the right and left bronchial trees (Figure 3a—c).

Furthermore, the endobronchial airways bilaterally were
edematous and erythematous. No endobronchial polyps or
lesions were visualized. Biopsy illustrated eosinophilic
infiltration.

Bronchoalveolar lavage (BAL) was collected from
the right middle lobe and sent for cytology, cell count,
and microbiological studies given prior positive
QuantiFERON-TB Gold test. All cultures returned negative.
There were eosinophils present in the BAL at 21%. Low pro-
calcitonin (0.02) and a negative pneumonia pathogen poly-
merase chain reaction (PCR BIO-Fire Film Array Pneumonia
Panel) were also noted, which supported the discontinuation
of antibiotics. The PCR panel included 18 different bacteria,
including atypical bacteria, as well as eight types of viruses.

Transthoracic echocardiogram (TTE) revealed a large
pericardial effusion in the setting of myocarditis, effusive
constrictive pericarditis, and left ventricular ejection fraction
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Figure 4. Cardiac MR images: thickening of myocardium observed on cardiac MRI. LV and RV are mildly dilated in size with severely
reduced systolic functions: LVEF measuring at 30.2% and RVEF measuring at 31.2%. LGE of the LV was observed with mid-wall delayed
enhancement in the basal inferoseptum, and subendocardial delayed enhancement in the mid-inferoseptum suggesting inflammation
and/or necrosis. Moderate pericardial effusion was present as well as elevated T1, T2, and ECV, which was consistent with acute
myocarditis. The mitral valve and tricuspid valve demonstrated regurgitation.

ECV: extracellular volume; LGE: late gadolinium enhancement; LV: left ventricle; LVEF: left ventricular ejection fraction; RV: right ventricle; RVEF: right

ventricular ejection fraction.

Table I. Cardiovascular and inflammatory biomarkers.

Laboratory data BNP (pg/mL)

Troponin (ng/mL)

CRP (mg/dL) Elevated ESR (mm/h)

Values 403 291
Normal values?* <100 0.00-0.03

66 118
0.00-0.30 <I5

BNP: B-type natriuretic peptide; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate.

of 40%. A consideration for right heart strain was discussed
given the right ventricle was mildly dilated, as well as the
observation of mild reflux of contrast into the intrahepatic
inferior vena cava and hepatic veins. Pericardiocentesis
yielded fluid that was later found to contain significant
eosinophils (2864 WBCs/uL with 65% eosinophils). Cardiac
magnetic resonance imaging (CMR) findings met the Lake-
Louise criteria for acute myocarditis with heart failure and a
confirmed reduced ejection fraction (Figure 4). According to
Friedrich et al.,® the requirements of the Lake-Louise criteria
are met when two of the three features are present on CMR:
(I) edema/T2 signal, (II) hyperemia with early gadolinium
enhancement, and (III) necrosis or fibrosis with late gado-
linium enhancement imaging. In our case, the presence of
elevated T2 signals and necrosis satisfy the requirement for
Lake-Louise criteria (Figure 4).

The patient underwent additional work subsequently
including a bone marrow biopsy (BMB). Overall, very mild
dysplastic changes were seen but did not meet WHO criteria
for the diagnosis of malignant myeloid neoplasm. In addition,
flow cytometry analysis of the bone marrow did not show
evidence of a significant increase in the blast population.

The constellation of these findings facilitated considering a
diagnosis of eosinophilic myopericarditis. The patient was
started on IV solumedrol for 3 days and then switched to oral

methylprednisolone twice a day (BID) with a tapering regi-
men for hospital discharge. Corticosteroids were administered
at this time, which may have had an impact on the patient’s
symptoms, but the initiation of steroids could not be delayed
due to the patient’s rapid disease progression and concern for
sudden death. The patient’s symptoms promptly improved
with steroids. Cardiology instructed him to start furosemide,
aldactone, metoprolol, lisinopril, colchicine, and ibuprofen for
the concern of pericarditis.

In view of other secondary processes being ruled out, a
diagnosis of idiopathic HES was made. During hospitaliza-
tion, the patient was examined by many medical teams
including cardiology, rheumatology, pulmonology, infec-
tious disease, and hematology/oncology. There was a broad
differential diagnosis that included eosinophilic granuloma-
tosis with polyangiitis (EGPA), allergic bronchopulmonary
aspergillosis (ABPA), HES, reactive eosinophilic process
secondary to infection, and hypereosinophilic asthma with
systemic manifestations. Workup for infectious etiologies
returned negative and the lack of vasculitis on endobron-
chial, transbronchial, and sinus tissue ruled out EGPA. In
addition, the BMB ruled out malignant myeloid neoplasms.
The patient was encouraged to follow up closely as an out-
patient. As an outpatient, after a multidisciplinary discus-
sion, the patient was started on mepolizumab for its
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Table 2. Laboratory data for hospital admissions.

Laboratory data Normal Admission at Approximate time of During Proximate time
values?* outside facility = admission at hospital hospitalization  of discharge

Creatinine (mg/dL) 0.7-1.3 1.14 1.21 1.06 1.05

BUN (mg/dL) 6-24 17 16 12 40

eGFR (mL/min/1.73 m?) 107 85 >60 8l 93

ALT (U/L) 7-56 I I5 25 252

AST (U/L) 8-33 16 35 33 33

Alk phos (U/L) 44-147 66 100 112 112

Troponin (ng/mL) 0.00-0.03 N/A 2.95-3.17 291 N/A

BNP (pg/mL) <100 N/A 481 403 420

ESR (mm/h) <I5 N/A 74 118 19

CRP (mg/dL) 0.00-0.30 N/A 4.52 66 N/A

Hemoglobin (g/dL) 14.0-17.5 16.6 134 1.3 10.6

Thrombocytes (k/pL) 140—400 421 430 460 482

Total leukocyte count (WBC) (k/uL)  4.5-11.0 84 12.8 12 77

Eosinophils (%) <4 22,6 15.3 375 0

2Laboratory value was not remeasured.

BNP: B-type natriuretic peptide; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; BUN: blood urea nitrogen; eGFR: estimated glomerular
filtration rate; AST: aspartate transaminase; ALT: alanine transaminase; N/A: laboratory values are unavailable.

steroid-sparing effect. He remained on the bronchodilators
and montelukast. Two months after his last TTE, a subse-
quent TTE (ejection fraction: 45%) and a stress echocardio-
gram were also within normal limits. In addition, the patient
has been able to return to work with no residual symptoms.
The patient is still being closely followed clinically; he
remains on mepolizumab.

Discussion

Eosinophil granulocytes are specialized effector cells that
are involved in the innate immune system® and play a defen-
sive role in response to a multitude of inflammatory dis-
eases.!” Eosinophils release a large variety of biologically
active compounds in their defense response, some of which
can damage host tissue.’

According to the 2011 Working Conference on Eosinophil
Disorders and Syndromes, the term eosinophilia is defined
by an absolute eosinophil count (AEC) greater than 500 cells/
mcL."" An AEC greater than 1500 cells/mcL is considered
hypereosinophilia (HE).!! HES is defined when the AEC for
HE is met for longer than 6 months in the context of end-
organ damage with the exclusion of other diseases or condi-
tions that may be major contributors to organ damage.'"!?

Due to the broad range of clinical manifestations, HES can
be difficult to diagnose. Symptoms range from nonspecific to
life-threatening depending on the organs involved. Early
symptoms of HES may include fatigue, weight loss, anorexia,
fever, rash, nonproductive cough with chest pain, night
sweats, dyspnea, abdominal pain, and heart failure.'? Standard
work-up for the diagnosis of HES includes complete blood
count, tryptase levels, serum vitamin B12, and routine chem-
istry tests, including liver and kidney function tests.!>!*

Cardiovascular manifestations of HES include heart fail-
ure, arrhythmias, myocardial ischemia, intracardiac thrombo-
sis, and rarely pericarditis.'>!® In a literature review of 26
patients with HES, the following symptoms were observed:
dyspnea (42%), chest pain (27%), cough (12%), palpitations
(8%), and embolic events (4%).'® Further complications that
some patients experienced were mitral regurgitation, conges-
tive heart failure, aortic regurgitation, and aortic stenosis.'> In
rare instances, myocardial infarction may occur as a conse-
quence of an embolic event resulting from endomyocardial
fibrosis and thrombus in the left ventricular outflow tract.!”

Risk factors for cardiac involvement in HES include but
are not limited to, male sex, splenomegaly, elevated serum
vitamin B12, and early abnormal myeloid precursors.'s
Classic diagnostic modalities include ECG, CMR imaging,
echocardiography, and endomyocardial biopsy.* Common
findings in the ECG include left ventricular hypertrophy, T
wave inversions, left atrial enlargement, left axis deviation,
and incomplete right bundle branch block.'¢

HES is classified into three categories based on its patho-
genesis: neoplastic, reactive, and idiopathic.!! The neoplastic
HES (also known as clonal or primary HES) variant is char-
acterized by the pathogenesis of eosinophilia with myeloid,
lymphoid, or stem cell neoplasm and rearrangement of the
gene PDGFRA, PDGFRB, FGFRI, or with translocation
resulting in the fusion gene PCM1-JAK2.% The reactive HES
(also known as secondary HES) variant encompasses a vari-
ety of conditions (e.g., parasitic infections, inflammatory
disorders, adverse or allergic drug reactions), and is charac-
terized by eosinophils that are considered to be “non-
clonal.”®!" Idiopathic HES is considered as the diagnosis
when a patient has met the criteria for HES yet the defini-
tions for reactive and neoplastic do not apply.'®
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An extensive list of conditions was considered before HES
was entertained as the diagnosis for our patient. There was a
broad differential diagnosis that included EGPA, ABPA,
HES, reactive eosinophilic process secondary to infection,
and hypereosinophilic asthma with systemic manifestations.
In regard to the patient’s history of eosinophilic bronchitis
and rapid improvement with steroids, his pericardial effusion,
myo/pericarditis, and GGO with reactive lymphadenopathy
were not entirely consistent with an eosinophilic bronchitis
exacerbation. This prompted the physician to pursue further
workup for infectious etiology which was negative.

From a pulmonary standpoint, given our patient’s signifi-
cantly elevated peripheral eosinophils, history of eosino-
philic bronchitis, pericardial fluid rich with eosinophils, and
prior sinus-related disease, HES versus EGPA was enter-
tained as the diagnosis. Rheumatology also noted that the
patient did not meet the diagnostic criteria for EGPA. The
American College of Rheumatology requires four of the six
criteria for the diagnosis of EGPA: (1) asthma, (2) peripheral
eosinophilia, (3) mono or polyneuropathy, (4) pulmonary
infiltrates, (5) paranasal sinusitis, and (6) eosinophilic vascu-
litis.?’ In our patient, only three of the six criteria were met
and therefore EGPA was ruled out. Furthermore, the findings
are consistent with idiopathic HES as the patient had no evi-
dence of vasculitis in the various tissue specimens available
(endobronchial/transbronchial biopsies and sinus tissue from
prior endoscopic evaluation). In addition, there was no evi-
dence of myeloid neoplasia in the BMB, and serum tryptase
and vitamin B12 levels were normal, ruling out neoplastic
HES. Reactive HES was ruled out as all infections and other
inflammatory conditions were excluded.

In regard to the treatment of HES, corticosteroids are the
current primary treatment of choice,?' especially in scenarios
of acute, life-threatening neoplastic HES.?> However, with
recent advancements in cosinophil-targeted therapies that
have shown significant efficacy and reduced toxicity, the treat-
ment paradigm has shifted.?? There are still questions remain-
ing on the most optimal therapy, the effect of combined
regimens, and the chronic effects of significantly reduced
eosinophil count.”? A recent phase 111, randomized, placebo-
controlled trial conducted by Roufosse et al. tested the safety
and efficacy of mepolizumab in HES patients, demonstrating
a 92% reduction of eosinophil blood count when utilizing
mepolizumab compared to placebo.”* Not only are these
observations significant as they present mepolizumab as a
potential therapeutic but also because the data from this study
suggest that mepolizumab can be used regardless of prior cor-
ticosteroid use.?* Accordingly, mepolizumab may be promis-
ing for patients since it could spare the effects of corticosteroids
and other immunosuppressive therapies.?

Conclusion

HES can be a precipitating factor for acute heart failure in an
otherwise healthy adult. It is imperative to consider this

diagnosis promptly as delays may lead to rapid decline. After
diagnosis, treatment with corticosteroids is indicated to sup-
press the immune inflammatory response, once infection has
been excluded. Due to potential multi-organ involvement,
HES is a complex disease process that requires multidiscipli-
nary involvement. Additional clinical trials are warranted to
facilitate the identification of other potential steroid-sparing
immunosuppressive regimens.
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