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Abstract

A four-year-old female patient visited the pediatric hematologic clinic due to periodic
generalized edema and ecosinophilia. Laboratory assessment showed an eosinophil count of
40.02x10°/L (73.6% of white blood cells). A bone marrow aspirate smear film showed no signs
of malignant cells but had hypercellular marrow particles with eosinophilia (45% of all nucleated
cells) and 52% of eosinophils were immature. Other laboratory tests showed an increased IgM
level of 827 mg/dL, and lymphocyte phenotyping by flow cytometry revealed an aberrant
CD3~CD4* T-cell population of 27-53x10°/L (1.9-3.6% of lymphocytes). Polymerase chain
reaction analysis for the T-cell receptor gamma gene rearrangement showed a T-cell clonality
peak. At the age of 13, allogenecic stem cell transplantation was performed, but with primary
rejection. From the age of 17, she has continued receiving 3 mg/kg of reslizumab intravenously
every 4 weeks for 21 months. Since reslizumab treatment was initiated, her eosinophil count
remained consistently within the normal range. This is the first report describing the effective use
of reslizumab in a Korean adolescent patient for the management of lymphocytic-variant
hypereosinophilic syndrome (L-HES). Since the patient showed clinical manifestations of L.-HES
as well as episodic angioedema with eosinophilia (EAE), a continuous periodic examination is
required given the higher risk of developing lymphoma or leukemia.
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INTRODUCTION

Hypereosinophilic syndrome (HES) comprises
several rare heterogeneous disorders characterized by
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peripheral blood eosinophil levels of more than
1.5x10%L and associated end-organ manifestations.':
Corticosteroids are the first-line therapy for several
HES forms; however, treatment responses are variable
and long-term corticosteroid use can lead to several
complications.> Thus, alternative therapies for
corticosteroid-dependent or corticosteroid-refractory
HES, including hydroxyurea, interferon-a, imatinib,
stem cell transplantation, or anti-interleukin (IL)-5
monoclonal antibodies, have been proposed.t? IL-5 is
essential for the differentiation, activation, and survival
of  eosinophils.*  Thus, anti-IL-5 antibodies
(mepolizumab or reslizumab) have been used for the
treatment of various eosinophilic disorders,*® of which
reslizumab was also applied to treat several types of
HES.”®

Angioedema with eosinophilia (AE) is an allergic
disorder characterized by recurrent angioedema, weight
gain, and eosinophilia without organ damage,® which
can be classified as episodic (EAE; Gleich syndrome)
and non-episodic AE, with most cases in Koreans being
non-episodic.® EAE is a very rare and unique subset of
lymphocytic-variant HES (L-HES) in which patients
have episodic angioedema and urticaria every month
with elevated serum IgM and dramatic eosinophilia,
but without internal organ invasion, and all
manifestations can improve without treatment.®

Herein, we describe a female adolescent Korean
patient diagnosed with L-HES with typical phenotypes
of EAE who was treated with reslizumab. This study
was approved by the Institutional Review Board of the
Keimyung University Dongsan Hospital (approval No.
2018-02-006-001) and was conducted according to the
tenets of the Declaration of Helsinki.

Case Presentation

A four-year-old female patient was transferred to
the pediatric hematologic clinic because of periodic
generalized edema, weight gain, skin wheals, and
eosinophilia. The patient was treated with oral
corticosteroids for 4 months, prescribed at a local
clinic. Laboratory assessment showed a white blood
cell (WBC) count of 54.38x10°%L, eosinophil count of
40.02x10%/L (73.6% of WBC), a hemoglobin level of
104 g/L, and platelet count of 236x10%L. Analysis of
the peripheral blood smear film showed that the
number of leukocytes increased with neutrophilia and
demonstrated prominent eosinophilia. No evidence of
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secondary or reactive eosinophilia was observed. Bone
marrow aspirate smear film showed no signs of
malignant cells, but had hypercellular marrow particles,
with increased myeloid: erythroid ratio. The number of
myeloid series increased with eosinophilia (45% of all
nucleated cells), and 52% of eosinophils were
immature. Other laboratory tests showed IgG 1,778
mg/dL (reference range:800-1,700 mg/dL), IgA 274
mg/dL (68-378 mg/dL), IgM 827 mg/dL (60-263
mg/dL), IgE 192 mg/dL (<100 mg/dL), erythrocyte
sedimentation rate 42 mm/h (0-25 mm/h), vitamin B12
1,273 pg/mL (197-771 pg/mL), and tryptase 3.4 ng/L
(<11.0 pg/L). Lymphocyte phenotyping using flow
cytometry revealed an aberrant CD3 CD4* T-cell
population of 27-53x10%L (1.9-3.6% of lymphocytes).
Polymerase chain reaction analysis for the T-cell
receptor gamma gene rearrangement showed a T-cell
clonality peak of low intensity at 240 and 175 bp.
FIP1L1-PDGFRA fusion was not detected via
fluorescence in situ hybridization of a blood sample.
Computed tomography of the abdomen and pelvis
showed splenomegaly and multiple conglomerated
periportal and pelvic lymph nodes, as well as diffuse
wall thickening of the urinary bladder and diffuse soft
tissue swelling in the lower abdomen and pelvis, which
were suspected to be due to eosinophilic infiltration.
The patient had distinct features, such as periodic
eosinophilia with generalized edema every month and
increased IgM consistent with the diagnosis of EAE.
However, the observed clinical manifestations
including infiltrations of eosinophils to the major
organs were much more severe than those reported to
date for EAE and were more consistent with the typical
characteristics of L-HES. The patient's symptoms did
not improve spontaneously; therefore, prolonged
corticosteroid administration was required for several
years. At age 13, allogeneic stem cell transplantation
was performed, but it led to primary rejection.

In 2016, the targeted anti-IL-5 antibody
mepolizumab became available in Korea, which the
patient started to receive (100 mg of mepolizumab
subcutaneously every 4 weeks) at age 15. Thereafter, the
eosinophil count decreased below 100-200 cells/uL,
not requiring additional corticosteroid use; however, it
gradually increased again despite mepolizumab
injection, and the treatment was discontinued. At age
17, treatment with reslizumab, another anti-IL-5
monoclonal antibody, was initiated. To date, for 21
months, the patient has continued receiving 3 mg/kg of
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reslizumab intravenously every 4 weeks; resulting in patient's chronological age, along with height under the
eosinophil counts consistently maintained within the third percentile. Notably, after corticosteroid therapy
normal range, without report of eosinophilia (Figure was stopped and reslizumab treatment was initiated, the
1A). Before reslizumab treatment, the patient's bone patient’s short stature improved, with a height reaching
age was defined as being 3 years younger than the the normal range (25th percentile) (Figure 1B).
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Figure 1. Progress of eosinophil count (A) and percentile of height/weight in growth chart (B) during treatment with
reslizumab
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DISCUSSION

The efficacy of anti-IL-5 antibodies for HES was
demonstrated by several small-scale clinical trials,2%
Although monthly mepolizumab (100 mg) and
reslizumab (3 mg/kg) were approved by the U.S. Food
and Drug Administration for severe eosinophilic
asthma, these dosages are lower than those used in any
of the HES trials to date.*? Thus, we cannot conclude
that the mepolizumab treatment was unsuccessful for
our patient before attempting a high dose (750 mg).:?
Compared with mepolizumab, reslizumab is much
cheaper in Korea (mepolizumab 100 mg=2,007, 218
won vs. reslizumab 100 mg=580, 635 won). Therefore,
we decided to apply reslizumab, instead of high-dose
mepolizumab.

Herein, we described a very rare and unusual case
of a Korean patient who presented characteristics of
both typical EAE and L-HES. Notably, this is the first
report describing the effective use of reslizumab in a
Korean adolescent patient for the management of HES.
Moreover, this report provides valuable insights on the
progress of a pediatric patient with HES over more than
10 years. Since the patient showed clinical
manifestations of L-HES as well as EAE, a continuous
periodic examination is required given the higher risk
of developing lymphoma or leukemia.
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