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Abstract

Eosinophilic disorders include a spectrum of conditions character-
ized by elevated eosinophil levels in peripheral blood and/or tissues,
presenting with diverse systemic manifestations. Hyper-eosinophilic
syndrome (HES) and eosinophilic granulomatosis with polyangiitis
(EGPA) represent two distinct entities within this spectrum, each
with unique clinical features and therapeutic approaches. We report
the case of a 42-year-old Afghan male with a history of smoking,
who presented with progressive weakness and paresthesia in all four
limbs, along with constitutional symptoms including low-grade fever,
night sweats, unintentional weight loss and asthma. Initial laboratory
investigations revealed persistent eosinophilia, leading to a presump-
tive diagnosis of idiopathic HES. Despite treatment with imatinib,
his symptoms worsened. Neurological examination showed bilateral
foot drop, generalized muscle wasting, and sensory deficits, consist-
ent with peripheral neuropathy. A maculopapular rash and late-onset
sinusitis further complicated the clinical picture. Bone marrow biopsy
revealed eosinophilic hyperplasia without atypical cells, and fluo-
rescence in situ hybridization (FISH) testing for the Fipl-like 1 and
platelet-derived growth factor receptor alpha (FIP1L1::PDGFRA) re-
arrangement was negative, excluding a detectable FIP1L1::PDGFRA-
associated clonal eosinophilic disorder. A comprehensive evaluation
for secondary causes of eosinophilia, including parasitic infections,
was negative, and cardiac assessment showed no evidence of car-
diac involvement. A positive antineutrophil cytoplasmic antibody
(ANCA) test and nerve conduction studies (NCS) ultimately led to a
revised diagnosis of EGPA. The patient was treated with intravenous
methylprednisolone followed by cyclophosphamide, in accordance
with the 2021 American College of Rheumatology and European Al-
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liance of Associations for Rheumatology (ACR/EULAR) vasculitis
guidelines. This regimen resulted in marked clinical improvement
within 1 month, with progressive recovery of muscle strength and
improvement in the rash and neuropathic symptoms. Over 6 months
of follow-up, the patient demonstrated sustained improvement, with
normalization of eosinophil counts and other laboratory parameters.
This case highlights the diagnostic challenge of differentiating EGPA
from HES in patients with persistent eosinophilia and systemic symp-
toms. Poor response to targeted therapy should prompt re-evaluation
for vasculitis. Early recognition and timely immunosuppressive treat-
ment are essential to prevent irreversible organ damage and improve
outcomes.
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Introduction

Eosinophilic disorders consist of a spectrum of heterogeneous
conditions characterized by elevated levels of eosinophils in
peripheral blood and/or tissue, often presenting with a variety
of systemic manifestations [1]. Among these disorders, hyper-
eosinophilic syndrome (HES) and eosinophilic granulomatosis
with polyangiitis (EGPA), formerly known as Churg—Strauss
syndrome, represent two entities with distinct clinical features,
diagnostic criteria, and treatment strategies [2, 3].

HES refers to a spectrum of rare disorders marked by
sustained hyper-eosinophilia, typically an absolute eosinophil
count (AEC) > 1.5 x 10%L, associated with tissue or organ
damage caused by eosinophilic infiltration. The diagnosis re-
quires exclusion of reactive or secondary causes, including in-
fections, allergic diseases, and neoplastic conditions. Modern
criteria emphasize that the historical 6-month duration require-
ment is no longer mandatory when organ dysfunction is pre-
sent, allowing for earlier intervention. HES is further classi-
fied into primary (clonal), secondary (reactive), and idiopathic
forms, with molecular testing (e.g., Fipl-like 1 and platelet-
derived growth factor receptor alpha (FIP1L1::PDGFRA)
mutation playing a key role in identifying underlying patho-
genic mechanisms [3]. Conversely, according to the Chapel
Hill Consensus Conference (CHCC), EGPA formerly known
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as Churg—Strauss syndrome, is an antineutrophil cytoplasmic
antibody (ANCA)-associated vasculitis that primarily tar-
gets small and medium-sized blood vessels. It is defined by
a triad of asthma, marked eosinophilia (often exceeding 1 x
10%/L), and necrotizing granulomatous inflammation involv-
ing the respiratory tract. EGPA frequently manifests with si-
nus disease, nasal polyps, pulmonary infiltrates, and systemic
features such as neuropathy, skin lesions, and, less commonly,
renal involvement. Although myeloperoxidase (MPO)-ANCA
positivity occurs in a subset of patients (35—40%), the presence
or absence of ANCA influences clinical phenotype rather than
diagnosis and is diagnosed by the American College of Rheu-
matology and European Alliance of Associations for Rheuma-
tology (ACR/EULAR) criteria [4-6].

Neurologically, the peripheral nervous system is more
commonly involved as compared to the central nervous sys-
tem. This may be in the form of mono-neuritis, polyneuropa-
thy and mono-neuritis multiplex [7].

Despite their distinctive clinical presentations, the overlap
in symptoms and laboratory findings between HES and EGPA
can pose diagnostic challenges, leading to potential misdiag-
nosis and delayed initiation of appropriate treatment [2, 3].
Herein, we present a case of a patient initially diagnosed as
idiopathic HES, whose clinical course was marked by treat-
ment resistance and diagnostic uncertainty until the eventual
identification of EGPA.

Case Report

A 42-year-old gentleman from Afghanistan, with an 8-year
history of smoking, presented to the neurology outpatient clin-
ic with weakness and tingling sensations in both upper and
lower limbs. His symptoms were gradual in onset and progres-
sive over one and a half months. Over the preceding year, he
had experienced persistent low-grade fever, night sweats, un-
intentional weight loss of 8 kg, late-onset sinusitis, and mild
asthma. Due to these complaints and persistent eosinophilia on
full blood count analysis, he was referred by a general prac-
titioner to an oncologist for further evaluation. At an outside
clinical oncology practice, an empiric trial of imatinib (400
mg daily) was initiated for suspected clonal hyper-eosinophilia
pending molecular studies. However, the patient demonstrated
no hematologic or clinical improvement. There was no history
of diabetes mellitus, human immunodeficiency virus (HIV),
leprosy, paraproteinemia, or sarcoidosis. Family and drug his-
tories were also unremarkable.

On examination, the patient was oriented to time, place,
and person. Vital signs revealed a pulse of 80 beats/min (regu-
lar), blood pressure of 130/90 mm Hg, respiratory rate of 23
breaths/min, and a body temperature of 101 °F. A maculopapu-
lar rash was observed on the trunk and all four limbs. Neu-
rological examination revealed generalized muscle wasting,
hypotonia, and bilateral foot drop. Muscle power was graded
0/5 in all distal muscles of the limbs and 2/5 in all proximal
muscles. Deep tendon reflexes were diminished, and senso-
ry examination showed decreased distal sensation in all four
limbs. Cardiovascular examination was unremarkable, with no

Table 1. Hematological Biochemical Profile of Patient

Investigation Patient result Normal range
Hemoglobin 13 g/dL 13-17 g/dL
Platelets 650,000/mm?®  150,000-450,000/mm3
Total leucocytes 27,310/mm?  4,000-10,000/mm?
Neutrophils 19.9% 40-80%
Lymphocytes 10.9% 20-40%
Eosinophils 65.1% 1-6%

Absolute eosinophil count 17.8 x 10%L < 0.5 x 10%/L
Monocytes 3.5% 2-10%
Basophils 0.6% <1%
Reticulocyte count 1% 0.5-2%

ESR 60 mm/Isth  0-15 mm/lIsth
Serum creatinine 0.7 mg/dL 0.6-1.2 mg/dL
Sodium 140 mmol/L  135-150 mmol/L
Potassium 3.77 mmol/L  3.5-5.1 mmol/L
Chloride 106 mmol/L  96-112 mmol/L
Serum bilirubin 0.3 mg/dL 0.1-1.0 mg/dL
SGPT 11 U/L 10-50 U/L
Alkaline phosphatase 102 U/L 40-129 U/L
RBS 82 mg/dL 70-140 mg/dL
CRP <04 mg/dL <1.0 mg/dL

ESR: erythrocyte sedimentation rate; SGPT: serum glutamic pyruvic
transaminase; RBS: random blood glucose; CRP: C-reactive protein.

clinical evidence of cardiac involvement.

Laboratory investigations revealed a total leukocyte count
of 27,310/mm?3, with 65.1% eosinophils, corresponding to an
AEC of approximately 17.8 x 10%/L (N < 0.5 x 10%/L). Periph-
eral blood smear demonstrated marked mature eosinophilia
without significant eosinophilic dysplasia, circulating blasts,
or atypical lymphoid cells. The remaining leukocyte lineages
were morphologically unremarkable, while thrombocytosis
was noted with morphologically normal platelets. Bone mar-
row and trephine biopsy showed eosinophilia with no atypical
cells and normal erythropoiesis and lymphopoiesis. To assess
for a primary clonal disorder, fluorescence in situ hybridiza-
tion (FISH) analysis for the 4ql12/FIP1L1::PDGFRA rear-
rangement at the CHIC2 locus was performed, demonstrating
a normal signal pattern and excluding PDGFRA-rearranged
clonal disease. Given the marked hyper-eosinophilia and the
patient’s geographic background, further evaluation for sec-
ondary causes, particularly parasitic infections, was performed
and was negative, as shown in Tables 1 and 2.

Nerve conduction studies (NCS) and electromyography
(EMG) demonstrated generalized sensory and motor axonal-
type polyneuropathy, more pronounced in the lower limbs than
the upper limbs. Imaging studies, including chest X-ray and
magnetic resonance imaging (MRI) of the thoracic and lum-
bar spine, were unremarkable. Based on the above history and
clinical findings, a rheumatology consultation was sought for
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Table 2. Investigations for Secondary Causes of Eosinophilia and Organ Involvement

Investigation category Investigation

Patient finding

Infectious and parasitic evaluation Stool routine examination

Normal

Stool ova and parasites examination Negative for helminthic ova, protozoal

(three serial samples)
Thick and thin blood film
Blood culture

Urine culture

COVID-19 antigen
HBsAg

Anti-HCV

HIV

Antinuclear antibody
p-ANCA/MPO-ANCA

Urinalysis

Autoimmune and systemic evaluation

Ultrasound abdomen and pelvis

Cardiac evaluation 12-lead ECG

Transthoracic echocardiography

High-sensitivity troponin I
NT-proBNP

cysts, and rhabditiform larvae

Negative for Plasmodium species and microfilariae
No growth

No growth

Negative

Non-reactive

Non-reactive

Negative

Negative

Positive (100 AU)

Normal; no proteinuria, pus cells, or casts
Normal

Normal sinus rhythm; no significant ST-T
or conduction abnormalities

LVEF 62%; no regional wall-motion abnormality, intracardiac
thrombus, apical obliteration, or pericardial effusion

4.8 ng/L (normal < 14 ng/L)
68 pg/mL (normal < 125 pg/mL)

COVID-19: coronavirus disease 2019; HBsAg: hepatitis B virus antigen; HCV: hepatitis C virus; HIV: human immunodeficiency virus; p-ANCA/MPO-
ANCA: perinuclear-staining antineutrophil cytoplasmic antibody/myeloperoxidase-antineutrophil cytoplasmic antibody; ECG: electrocardiogram; NT-
proBNP: N-terminal pro-brain natriuretic peptide; LVEF: left ventricular ejection fraction.

the possibility of EGPA, and ANCA testing was performed,
which returned positive for MPO-ANCA as 100 AU (positive
>10 AU).

Following the diagnosis of ANCA-associated vasculitis,
the patient was initiated on intravenous methylprednisolone
(1 g daily for 5 days), followed by pulsed intravenous cyclo-
phosphamide at 15 mg/kg per dose with sodium 2-mcrcaptoe-
thane sulfonate (MESNA) uroprotection, administered every 2
weeks for the first three doses and every 3 weeks for the sub-
sequent three doses, for a total of six doses, in accordance with
the 2021 ACR/Vasculitis Foundation guideline. Following in-
travenous methylprednisolone, oral prednisolone was initiated
and subsequently tapered according to clinical response.

One month later, significant clinical improvement was
noted. The rash, muscle weakness, reflexes, and foot drop
had improved, with muscle power reaching 3/5 in the lower
limbs and 4/5 in the upper limbs. Subsequent follow-up visits
showed continued improvement, with the patient receiving
six doses of cyclophosphamide. At the last follow-up, weak-
ness had markedly improved, with muscle power reaching
4/5 in the lower limbs and 5/5 in the upper limbs. Baseline
investigations at this visit were within normal limits, includ-
ing complete blood count (total leukocytes = 6,600/mm?, he-
moglobin = 12.7 g/dL, platelets = 332,000/mm?, eosinophils
= 1%), renal and liver function tests, urinalysis, and random
blood glucose.

Discussion

This particular case exemplifies the diagnostic and therapeutic
challenges in distinguishing between HES and EGPA, previ-
ously known as Churg—Strauss syndrome. Regardless of their
pronounced features, the overlap in symptoms and laboratory
findings has a higher prevalence for misdiagnosis and delayed
commencement of proper treatment [2].

HES is a heterogeneous group of disorders characterized
by persistent eosinophilia, defined as an AEC exceeding 1,500
cells/uL, accompanied by evidence of organ involvement or
dysfunction directly attributable to eosinophilic infiltration,
after exclusion of secondary causes such as parasitic infec-
tions, allergic conditions, and hematologic malignancies. On
the contrary, EGPA is a systemic necrotizing vasculitis affect-
ing small-to-medium-sized vessels, characterized by asthma,
peripheral blood eosinophilia, and granulomatous inflamma-
tion. It commonly involves the respiratory tract and may affect
multiple organs, including nerves, skin, and kidneys [3, 4].

Neurological manifestations as seen in this case, typically
manifest as peripheral neuropathy, including mono-neuritis,
polyneuropathy, and mono-neuritis multiplex [8]. Neurologi-
cal presentation is a late manifestation compared to other clas-
sic symptoms as demonstrated in a study by Wolf et al [9], in
which a total of 14 patients of Churg—Strauss syndrome were
followed for a median duration of 31 months, 12 out of 14
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Table 3. The 2022 ACR/EULAR Classification Criteria for Eosinophilic Granulomatosis With Polyangiitis

Criterion category Criterion item

Weight (points) Patient presentation

Points assigned

Clinical criteria Obstructive airway disease (e.g., asthma) +3

Nasal polyps +3

Mono-neuritis multiplex or motor +1

neuropathy (not due to radiculopathy)
Laboratory and Blood eosinophil count > 1 x 10°/L +5
biopsy criteria

Extravascular eosinophilic- +2

predominant inflammation on biopsy

Cytoplasmic ANCA or anti-proteinase -3

3 (PR3)-ANCA positivity

Hematuria -1

Total score

Documented adult-onset asthma +3

Not documented 0

Severe motor-predominant axonal +1

polyneuropathy; bilateral foot drop

Peak eosinophils: 17.8 x 10%/L +5

(65.1% of 27,310/uL)

Not performed (skin/nerve 0

biopsy not performed)

PR3-ANCA negative 0

Absent; urinalysis normal 0
+9

Classification rule: After exclusion of mimics of vasculitis and in a patient with an established diagnosis of small- or medium-vessel vasculitis, a cumu-
lative score = 6 supports classification as EGPA. Sensitivity: 85%, specificity: 99%. ACR/EULAR: American College of Rheumatology and European
Alliance of Associations for Rheumatology; ANCA: antineutrophil cytoplasmic antibody; EGPA: eosinophilic granulomatosis with polyangiitis.

eventually developed neurological complications. Out of these
12, eight patients had mono-neuropathy multiplex and three
had axonal polyneuropathy. Three patients in this study had
cranial nerve involvement while two also had cerebral infarct.

Diagnostic dilemma arises most of the time due to mixed
clinical features of eosinophilia and systemic manifestations
in both disease entities [2, 3]. In our case, the patient’s initial
presentation with weakness and tingling sensation in both up-
per and lower limbs along with other constitutional symptoms
like low-grade fever, night sweats, unintentional weight loss
totaling 8 kg, long history of asthma, and late onset sinusi-
tis tilted our suspicion towards a systemic disease. The pres-
ence of persistent eosinophilia and the absence of other causes
prompted consideration of HES as first diagnosis. However,
the patient’s poor response to imatinib therapy and progressive
neurological symptoms, encompassing muscle weakness, foot
drop, and tingling sensation in upper and lower limbs led to re-
evaluation and further investigation. The subsequent detection
of MPO-ANCA positivity further supported the consideration
of an ANCA-associated vasculitis process.

The clinical diagnosis of EGPA was based on the overall
clinical presentation, including adult-onset asthma, marked hy-
per-eosinophilia, progressive motor-predominant axonal neu-
ropathy, cutaneous manifestations, and MPO-ANCA positivity,
consistent with the disease definition of EGPA in the revised
international CHCC nomenclature, together with evaluation for
alternative causes of hyper-eosinophilia and neuropathy. The
2022 ACR/EULAR classification criteria were subsequently
applied as a standardized classification framework [4, 5].

When the 2022 ACR/EULAR classification criteria were
applied, our patient had a cumulative score of 9, based on ob-
structive airway disease/asthma (+3), eosinophil count > 1 x
10%/L (+5), and motor neuropathy not attributable to radicu-
lopathy (+1), as shown in Table 3.

Two distinct mechanisms have been proposed by Nishi et
al for tissue damage and peripheral neuropathy in EGPA, in-
volving the small vessels supplying the nerves, known as the

vasa nervorum, which can lead to ischemia of the underlying
nerves. In MPO-ANCA-positive patients, ANCA-associated
vasculitis predominates, resulting in vascular inflammation
and ischemia, whereas in MPO-ANCA-negative patients,
eosinophil-associated vascular occlusion may cause ischemia,
while the release of toxic eosinophil proteins contributes to tis-
sue damage [7].

The management of EGPA involves various treatment
modalities. Most cases respond to corticosteroids; however,
approximately 20% of patients require additional immuno-
suppressive therapy. For active severe EGPA, cyclophospha-
mide (an alkylating cytotoxic immunosuppressive agent) or
rituximab (a B-cell-depleting anti-CD20 monoclonal anti-
body) may be used in combination with glucocorticoids for
remission induction [10, 11]. In patients with severe disease
or multi-organ involvement, cyclophosphamide administration
following glucocorticoids has also been used for remission
induction [10, 12]. The role of the anti-IgE antibody omali-
zumab has also been demonstrated as a steroid-sparing treat-
ment or in refractory cases. Plasma exchange therapy may be
considered in selected patients with rapidly progressive glo-
merulonephritis [12, 13]. In our patient, the presence of se-
vere organ-threatening neurological involvement, manifested
by profound motor weakness, bilateral foot drop, and severe
motor-predominant axonal polyneuropathy, supported the use
of cyclophosphamide as remission-induction therapy in addi-
tion to glucocorticoids [10]. Our patient was initially treated
with intravenous methylprednisolone, to which he showed
mild response, and was subsequently started on intravenous
cyclophosphamide because he could not afford rituximab. The
significant improvement following treatment with glucocor-
ticoids and cyclophosphamide underscores the importance of
early recognition and appropriate immunosuppressive therapy
in EGPA-associated neuropathy. Although neurological recov-
ery was documented clinically through serial muscle-strength
examinations and functional improvement, repeat NCS or
EMG were not performed during follow-up; therefore, elec-
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trophysiological evidence of nerve recovery was not available,
representing a limitation of this case.

Conclusions

This case underscores the diagnostic complexity of differenti-
ating EGPA from HES, particularly in patients presenting with
persistent eosinophilia and systemic manifestations. The over-
lapping clinical and laboratory features often lead to initial
misdiagnosis, as seen in our patient who was treated for HES
without improvement. The development of progressive neurop-
athy and constitutional symptoms, coupled with positive MPO-
ANCA serology, ultimately supported the clinical diagnosis of
EGPA, with the patient meeting the 2022 ACR/EULAR classifi-
cation criteria. This highlights the critical role of comprehensive
evaluation, including detailed clinical assessment, immunologi-
cal testing, and consideration of vasculitis features, in patients
with unexplained eosinophilia. Early recognition and timely
initiation of aggressive immunosuppressive therapy, such as
corticosteroids combined with cyclophosphamide, are essential
to prevent irreversible organ damage and improve neurological
outcomes. Clinicians should maintain a high index of suspicion
for EGPA in cases of treatment-resistant eosinophilic disorders,
as prompt diagnosis and appropriate management significantly
influence prognosis and quality of life.
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