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Eosinophilic granulomatosis with polyangiitis (EGPA) is characterized by
abnormal eosinophilia and extravascular eosinophilic granuloma formation.
Conventional treatments combining glucocorticoids and immunosuppressants
can alleviate the condition in most patients with EGPA. However, the efficacy of
blocking tumor necrosis factor (TNF)-α-mediated inflammatory reactions in
managing EGPA remains controversial. Here, we report a case of refractory
EGPA that did not respond to glucocorticoid pulse therapy and adequate
cyclophosphamide. The disease was ultimately controlled through the
coadministration of etanercept.
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1 Introduction

Eosinophilic granulomatous polyangiitis (EGPA) is a rare vasculitis distinguished
by peripheral blood eosinophilia and extravascular eosinophilic granuloma formation.
Corticosteroids serve as the foundational therapy for EGPA, swiftly diminishing
eosinophil levels in the blood and managing the manifestations of vasculitis.
However, managing steroid tapering can be challenging in cases of uncontrollable
asthma or extrapulmonary manifestations. Prolonged steroid use may lead to
significant side effects, necessitating the use of immunosuppressive agents in
combination during the induction and remission treatment of EGPA
(Emmi et al., 2023).

Peripheral neuropathy is common in most patients with EGPA and often results in
impaired limb function. Timely and effective treatment may mitigate this damage. The
role of tumor necrosis factor (TNF)-α in the pathogenesis of EGPA is debated. On one
hand, TNF-α can decrease IL-5 levels and eosinophilia, shifting inflammation from a
neutrophil to an eosinophil bias (Fei et al., 2011); however, TNF-α blockade has shown
no efficacy in treating anti-neutrophil cytoplasmic antibody (ANCA)-associated
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vasculitis (Group. WsGETWR, 2005). Conversely, TNF-α can
delay eosinophil apoptosis, and blocking TNF-α can reduce
eosinophil counts (Kankaanranta et al., 2014), potentially
making it a viable treatment option for EGPA.

2 Case presentation

A 40-year-old man presented with a history of chronic rhinitis
and nasal polyps diagnosed 10 years prior, and asthma diagnosed
2 years prior, for which he received medium-dose inhaled
corticosteroids. Five days before hospital admission, he
experienced a fever (up to 38.5°C), frequent cough with minimal
sputum production, exertional dyspnea, persistent nasal congestion,
paresthesia in all four limbs, and arthralgia in both wrists. Four days

before admission, he developed progressive pain in his left upper
and lower extremities, occurring in the afternoon or evening and
lasting approximately 2–3 h. The patient was admitted due to
dyspnea and severe pain. On the day of admission, auscultation
revealed wheezing in the bilateral lung fields, and neurological
examination showed no abnormalities. His vital signs included a
body temperature of 38.1°C, blood pressure of 125/95 mmHg, pulse
rate of 115 beats per minute, respiration rate of 20 breaths per
minute, and oxygen saturation of 95% on room air. Arterial blood
gas analysis on room air indicated a pH of 7.408, a partial pressure of
carbon dioxide of 41 mmHg, and a partial pressure of oxygen
of 74.1 mmHg.

Laboratory findings revealed a white blood cell count of 19,580/
μL with 27.1% eosinophils, hemoglobin level of 111 g/dL, C-reactive
protein level of 27.8 mg/dL, IgE level of 705 IU/mL, albumin

FIGURE 1
Computed tomography and histology on admission. Computed tomography revealed ground-glass opacities and consolidation in the bilateral lung
fields (A), along with paranasal sinusitis (B). Biopsies from lung with hematoxylin and eosin staining show eosinophilic infltration.
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concentration of 26.7 g/L, and rheumatoid factor of 24.8 IU/mL
(normal range: 0–14 IU/mL). Tests for myeloperoxidase-
antineutrophil cytoplasmic antibody (ANCA), proteinase-3-
ANCA, erythrocyte sedimentation rate, and antinuclear
antibodies were negative. Computed tomography revealed
ground-glass opacities and consolidation in the bilateral lung
fields, along with paranasal sinusitis (Figures 1A,B).
Electromyography indicated electrophysiological signs of sensory
andmotor nerve fiber injury in all four limbs. The electrocardiogram
suggested sinus tachycardia, rightward deviation of the cardiac axis,
and counterclockwise rotation of the cardiac potentials. Bone
marrow smear suggested active myeloproliferative activity and
eosinophilia. Cerebrospinal fluid examination showed no
abnormalities. Transbronchial lung biopsies revealed eosinophilic
infiltration (Figure 1C). The patient was diagnosed with eosinophilic
granulomatosis with polyangiitis (EGPA) based on the American
College of Rheumatology diagnostic criteria.

During hospitalization prior to treatment, the patient experienced
severe pain in his left upper and lower extremities for two to 3 h each
afternoon and evening. The numerical rating scale (NRS) was utilized to
measure pain intensity, with scores of 7, occasionally peaking at 8.
Initially, the patient was administered an intravenous dose of
methylprednisolone at 40 mg/day. After 3 days of treatment, there
was no improvement in either the pain or the eosinophilia.
Consequently, the methylprednisolone dosage was increased to
80 mg/day, and immunoglobulin at 20 g/day along with
cyclophosphamide at 0.6 g every 2 weeks were coadministered.
Despite these adjustments, the patient remained unresponsive to the
treatment. A regimen of 500 mg/day methylprednisolone pulse therapy
combined with 20 g/day immunoglobulin for 3 days resulted in a
reduction of eosinophils and slight improvement in peripheral
neuropathy, with the NRS score decreasing to 4. However, when
methylprednisolone was tapered to 80 mg/day (following 160 mg/
day for 3 days), eosinophil rose significantly, peripheral neuropathy

worsened, and the NRS score increased to 7. Consequently, etanercept
at 50 mg weekly was administered, leading to remarkable improvement
in neuropathy that same day, with the NRS score dropping to 1 and
paresthesia significantly alleviated. A blood test the following day
showed a dramatic decrease in eosinophils and discharge was
arranged. The patient was then prescribed a regimen of tapered
methylprednisolone, cyclophosphamide 0.6 g biweekly and
etanercept 50 mg weekly. Despite treatment, the patient was
discharged with impaired left hand function, characterized by
muscle atrophy, decreased muscle strength, and an inability to make
a tight fist. Three months later, etanercept was discontinued,
maintenance therapy with methylprednisolone 4 mg every other day
and methotrexate 10 mg weekly was initiated. After nearly 1 year of
rehabilitation training and acupuncture treatment, the function of the
left hand was almost restored. A two-year follow-up revealed no
recurrence of symptoms. The medication record and the clinical
course of the patient was shown in Figure 2.

3 Discussion

EGPA is a granulomatous vasculitis typically preceded by
asthma, eosinophilia. Peripheral neuropathy is common in most
patients, which is often characterized by multiple mononeuritis and
an asymmetric distribution. Although peripheral neuropathy does
not reduce life expectancy, it can result in limb insufficiency sequelae
that significantly diminish quality of life (Wolf et al., 2010).
Therefore, timely and effective management of peripheral
neuropathy is crucial to reducing the risk of such sequelae.

Clinicopathologic studies have demonstrated that two distinct
mechanisms contribute to the development of peripheral
neuropathy in EGPA (Nishi et al., 2020). In ANCA-positive
patients, peripheral neuropathy results from tissue ischemia and
injury caused by vasculitis. Conversely, in ANCA-negative patients,

FIGURE 2
Themedication record and the clinical course of the patient. The solid blue line represents changes in NRS scores, the red dotted line represents the
changes in eosinophil proportion. MP: methylprednisolone, CTX: cyclophosphamide, NRS: numeric rating scale, Eo: eosinophil.
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peripheral neuropathy arises from vascular occlusion due to
eosinophilia, which leads to neural tissue ischemia and injury.
Consequently, in ANCA-negative patients, the rapid elimination
of eosinophilia is crucial for the effective treatment of neuropathy. In
the case presented, the patient’s persistent peripheral neuropathy,
being ANCA-negative, was closely associated with ineffective
eosinophil control, and significant symptom relief was achieved
following the reduction of eosinophil levels.

Standard treatment for EGPA typically involves the use of
corticosteroids and immunosuppressants, which effectively
alleviate symptoms in the majority of patients. Corticosteroids
offer the significant advantage of rapidly mitigating vasculitis,
often within several days. However, prolonged corticosteroid use
is associated with considerable adverse events, particularly when
dose tapering is not feasible due to uncontrolled or persistent
extrapulmonary manifestations. Cyclophosphamide remains the
most commonly prescribed immunosuppressant for the
management of severe vasculitis as induction therapy. To date,
no other medication has demonstrated superior efficacy to
cyclophosphamide in this context (Stone et al., 2010; Wechsler
et al., 2017).

For patients with refractory neuralgia, rituximab and
mepolizumab have demonstrated some efficacy (Thiel et al.,
2017; Kai et al., 2022). Rituximab induces B-cell apoptosis,
thereby suppressing the production of autoreactive antibodies,
and has shown favorable outcomes across various autoimmune
disorders (Faurschou and Jayne, 2014). In ANCA-associated
vasculitis (AAV), rituximab has been established as non-inferior
to cyclophosphamide as an induction agent (Stone et al., 2010). It
has since become the standard of care for AAV and is now
recommended as a first-line therapy for the management of
severe granulomatous polyangiitis (GPA) and microscopic
polyangiitis (MPA) (Specks et al., 2013). However, rituximab
appears to be more effective in ANCA-positive patients, although
ANCA negativity does not preclude its potential benefits (Novikov
et al., 2016). Mepolizumab inhibits IL-5 signaling in eosinophils,
thereby preventing their activation, recruitment, and accumulation
in tissues (Leckie et al., 2000). It has been evaluated in various
eosinophilic disorders, including asthma, rhinosinusitis,
hypereosinophilic syndrome, and atopic dermatitis (Keating,
2015). Given the proposed central role of eosinophils and
elevated IL-5 levels in EGPA, mepolizumab emerges as a logical
therapeutic candidate. Evidence of its potential benefit in EGPA has
been derived from small open-label pilot studies and case reports.
However, prospective studies have not demonstrated its efficacy in
addressing severe vasculitis as an induction therapy (Wechsler
et al., 2017).

The role of TNF-αin EGPA remains a subject of debate. Blocking
TNF-αdemonstrated no effectiveness in the treatment of ANCA-
associated GPA (3). However, there is a notable absence of
prospective studies evaluating the efficacy of TNF-α blockade in
the treatment of ANCA-negative EGPA which is closely linked to
asthma, with the majority of EGPA patients having a history of this
condition. The asthma population is categorized into “Type-2-high”
and “Type-2-low” asthma. About 5%–10% of asthma patients,
primarily those with “Type-2-low” asthma, experience severe

disease that is refractory or poorly responsive to inhaled
corticosteroid therapy. “Type-2-low” asthma is characterized by
the absence of Th2 biomarkers and the presence of
Th1 biomarkers, such as TNF-α, a proinflammatory cytokine
involved in various aspects of airway pathology in asthma
(Brightling et al., 2008). Anti-TNF-α therapy has shown
improvement in severe refractory cases (Morjaria et al., 2008). In
this case, the patient was ANCA-negative, his normal IL-4 levels and
elevated IL-6 levels suggested classification into the “Type-2-low”
population, explaining their lack of response to inhaled
corticosteroids. The rapid and effective response to TNF-α
blockade therapy further supported the “Type-2-low”
classification, indicating that TNF-α inhibition could be a viable
therapeutic option for refractory EGPA in patients with a history of
“Type-2-low” asthma. Furthermore, several case reports have
highlighted the efficacy of coadministration of TNF-α blockers in
the treatment of refractory ANCA-negative EGPA patients (Arbach
et al., 2002; Tiliakos et al., 2004).

The limitation of this case is that the patient was not treated with
rituximab or mepolizumab. This was due to its relatively high cost
and unavailability at our hospital. Another limitation is that we did
not adjust the treatment regimen promptly, leading to suboptimal
residual limb mobility in the patient. This outcome might have been
prevented with more timely evaluations and the use of effective
therapeutic agents.

In conclusion, for patients with refractory EGPA with a history
of “Type-2-low” asthma, particularly those who are ANCA-negative,
TNF-α blockade can serve as an alternative treatment modality. Its
rapid onset of action permits a swift evaluation of therapeutic
efficacy, thereby minimizing the duration of uncontrolled disease
and reducing the risk of irreversible limb dysfunction.
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