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CASE REPORTS

Recalcitrant steroid-resistant EGPA with multisystem
involvement
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ABSTRACT

Eosinophilic granulomatosis with polyangiitis (EGPA) is a multisystem disorder classically characterized by sequential histopatho-
logic and clinical disease phases. An eosinophilic tissue infiltration phase typically precedes the development of a systemic
small-vessel vasculitic phase. The contribution of these two pathogenic mechanisms to disease course and the boundaries between
them are often blurred. We report the case of a 49-year-old man with established p-ANCA positive EGPA presenting acutely with
central and peripheral nervous system dysfunction, diffuse alveolar hemorrhage, biopsy-proven myositis, and myocarditis resistant
to steroids. The patient’s clinical course was marked by unremitting abdominal pain associated with significant weight loss.
Although eosinophilic infiltrates were not observed on gastrointestinal mucosal biopsy, samples stained heavily for eosinophil
peroxidase, indicating prior degranulation of eosinophils. Complete remission of eosinophil-mediated tissue infiltration and
vasculitic phases was achieved only after the addition of intravenous cyclophosphamide to corticosteroid therapy. This case report
demonstrates both: a) the importance of recognizing eosinophilic degranulation in addition to intact eosinophils in tissue and b)
a unique presentation of a rare disease, underscoring the multifaceted and heterogeneous nature of EGPA and its overlapping
disease phases.
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1. INTRODUCTION

Eosinophilic granulomatosis with polyangiitis (EGPA) is a
rare systemic disease whose clinical manifestations arise
from two pathogenic processes: eosinophilic tissue infiltra-
tion and necrotizing vasculitis. Traditionally, the course of
EGPA has been described as evolving through prodromal,
eosinophil-mediated and vasculitic phases.[1, 2] Specifically,
organ damage secondary to eosinophil infiltration underlies
airway and lung parenchymal, cardiac and gut involvement,

while mononeuritis multiplex, glomerulonephritis and pur-
pura characterize the vasculitic phase.[3–5]

We report the clinical disease course of a gentleman with
steroid-resistant EGPA characterized by recalcitrant periph-
eral eosinophilia, central and peripheral nervous system in-
volvement, myocarditis, diffuse alveolar hemorrhage (DAH),
necrotizing myopathy, and extensive eosinophilic degranula-
tion in gastrointestinal tissues; the latter only apparent after
staining with targeted monoclonal antibodies to eosinophil
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peroxidase (EPX). This case highlights the synchronous pre-
sentation of multiple rare manifestations of EGPA, highlight-
ing the multisystem complexity and clinical heterogeneity of
this disease entity.

2. CASE PRESENTATION
A 49-year-old man was admitted to hospital for acute on-
set vertigo and progressive bilateral leg pain. The patient’s
medical history included EGPA manifested by asthma, re-
current sinusitis, transient pulmonary infiltrates, peripheral
eosinophilia, and positive p-ANCA serology. Prior to his
acute deterioration, his disease had been successfully man-

aged with azathioprine (150 mg daily), prednisone (5 mg
daily) and inhaled corticosteroids.

The patient’s vital signs on admission included a heart rate
of 80 beats per minute, blood pressure 145/87 mmHg, res-
piratory rate 18 breaths per minutes, oxygen saturation 97%
on room air, and temperature of 36.8◦C. Respiratory and
cardiovascular system examinations were normal. Abdomen
was soft and not distended and was not tender to light or
deep palpation. There was no palpable organomegaly. Both
upper and lower limb girdle muscle strengths were preserved.
Deep tendon reflexes were normal as were tests of cerebellar
function.

Figure 1. Graphical trend of peripheral eosinophilia throughout patient’s admission. Red symbols indicate escalation of
immunosuppression, initially in the form of increased prednisone dosage (20 mg to 60 mg once daily) on post-admission
day 11, then to IV methylprednisolone (40 mg daily) on post-admission day 17. Pulse methylprednisolone (1,000 mg) and
cyclophosphamide infusion were initiated on post-admission day 31.

Admission bloodwork revealed an elevated eosinophil count
of 2.1 × 109/L. (Figure 1 demonstrates a graphical trend
of the patient’s peripheral eosinophil count throughout his
admission.) The patient’s basic metabolic profile, serum
creatinine, and aminotransferases were within normal lim-
its. An asymptomatic elevation of high-sensitivity troponin
was observed (0.70 µg/L). Subsequent cardiac MRI noted
patchy delayed gadolinium enhancement, consistent with
myocarditis. MRI of his head to evaluate vertigo revealed
multiple acute right cerebellar infarcts. Biochemical evi-
dence of myositis was noted with elevated CK (630 U/L).
MRI of the pelvis showed myositis involving the gluteus
maximus muscles. Muscle biopsy demonstrated focal necro-

tizing myopathy with moderate microangiopathy, related to
vasculitis.

In response to his persistent vertigo, new myocarditis, my-
opathy, and prominent peripheral eosinophilia, prednisone
was increased to 60 mg daily. Despite this measure, the pa-
tient developed disabling mononeuritis multiplex involving
his left ulnar and median nerves, which was confirmed by
electromyography/nerve conduction study. Bone marrow
examination for clonal proliferation, molecular cytogenetics
and flow cytometric analysis for abnormal T-cell population
and PCR for T-cell receptor rearrangements excluded a ma-
lignant hematologic process or hypereosinophilic syndrome
as alternative explanations for the patient’s deteriorating clin-
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ical course and increasing peripheral eosinophilia. While
treated with high-dose corticosteroids the patient developed
severe, diffuse abdominal pain that was associated with a
50-lb. weight loss.

Esophagogastroduodenoscopy and flexible sigmoidoscopy
were normal and did not provide an explanation for the pa-
tient’s severe abdominal pain. There was no evidence of

eosinophil infiltration or features suggestive of vasculitis on
histologic evaluation. However, immunohistochemistry stain-
ing using a targeted monoclonal antibody against EPX,[6]

an eosinophil derived granule protein, revealed extensive
activity in samples from the esophagus, duodenum and stom-
ach indicating prior eosinophil infiltration, activation and
subsequent degranulation (see Figure 2).

Figure 2. Gastrointestinal biopsy specimens demonstrating eosinophil peroxidase immunoreactivity in the A) esophagus
(× 20), B) stomach (× 20) and C) duodenum (× 20), indicating degranulation of eosinophils in the tissues.

Prior to further escalation of immunosuppression, the pa-
tient underwent bronchoscopy as he had been treated for As-
pergillus fumigatus tracheobronchitis two months prior. CT
scan of the chest completed during his hospital course identi-
fied multiple ill-defined ground-glass nodules and airspace
densities (see Figure 3). Methicillin-sensitive Staphylococ-
cus aureus and Aspergillus ustus were isolated from the

bronchoalveolar lavage (BAL) fluid. The patient was treated
for two weeks with cefazolin and voriconazole. Given the
plan to escalate his immunosuppression, a repeat BAL was
performed to confirm microbial eradication. Although the
patient remained asymptomatic from a respiratory perspec-
tive, serial washings revealed diffuse alveolar hemorrhage,
while all cultures were negative.

Figure 3. Representative images of CT chest showing multiple ill-defined ground glass nodules with lower lobe
predominance and small areas of airspace disease. Fluid from bronchoalveolar lavage grew methicillin-sensitive
Staphylococcus aureus and Aspergillus ustus, for which the patient was treated. Repeat bronchoscopy post-antibiotics
demonstrated evidence of diffuse alveolar hemorrhage.

Based on deteriorating neuromuscular disease, DAH and
demonstration of an intense eosinophilic gastroenteritis, the
patient was treated with IV cyclophosphamide (15 mg/kg)
and IV methylprednisolone (1,000 mg daily for three days).

The patient’s previously intractable symptoms improved dra-
matically. The patient’s only residual symptom at the time
of discharge was persistent left-hand weakness, secondary to
mononeuritis, which improved with long-term physiotherapy.
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The patient was discharged home on oral prednisone (50
mg/day) and received a total of 10 doses of IV cyclophos-
phamide as an outpatient. Currently, he remains in remission
and is managed with oral methotrexate (20 mg weekly) and
prednisone (10 mg daily), along with high dose inhaled flu-
ticasone (1,000 µg twice daily) and inhaled salmeterol (50
µg twice daily). The patient’s most recent blood eosinophil
count was 0.5 × 109/L.

3. DISCUSSION
This case describes the synchronous presentation of multiple
rare (ischemic cerebellar infarcts, necrotizing myositis, DAH,
and GI eosinophilic infiltration) and common (myocarditis
and mononeuritis multiplex) manifestations of EGPA. In a
large systematic retrospective study, only 2.1% of patients
with EGPA developed ischemic stroke during the 5-year
follow-up period;[7] DAH was present in only 4.2% of pa-
tients. The concurrent presentation of these two symptoms
alone highlights the rarity of our patient’s initial presenta-
tion.[8, 9] The presence of disabling myalgia at the time of
hospitalization was also notable, as myalgia rarely represents
a main presenting feature of EGPA and is most commonly
seen during the prodromal phase of the illness.[4]

Gastrointestinal involvement in EGPA is thought to be
eosinophil-mediated,[10, 11] which was not readily apparent
on initial histopathologic evaluation of our patient’s intesti-
nal biopsy specimens. Staining with a monoclonal antibody
targeting EPX however revealed intense staining in biopsy
specimens taken from multiple sites in the gastrointestinal
tract, providing evidence of prior eosinophil degranulation
and pathophysiologic insight into our patient’s unremitting
abdominal pain. EPX is a secondary granule protein uniquely
secreted by eosinophils. EPX is easily detected and quanti-
fied using a novel monoclonal antibody and strongly corre-
lates with eosinophil-mediated inflammation in nasal, spu-
tum and BAL samples.[6, 12] This case demonstrates the
critical utility of this assay as a valuable complement to
conventional methods that identify intact eosinophils, in the
evaluation of suspected eosinophil-mediated tissue inflam-

mation.

Disease remission, with near-complete resolution of symp-
toms, was rapidly achieved following initiation of IV cy-
clophosphamide. As cyclophosphamide is traditionally uti-
lized to target vasculitis rather than eosinophil-mediated in-
flammation it was somewhat surprising to observe such a
rapid global therapeutic response. This highlights the lack
of clearly-defined pathophysiologic roles for eosinophils and
blood vessel inflammation in EGPA pathogenesis and disease
course.[13] Mepolizumab, a monoclonal antibody targeting
interleukin-5 (IL-5), was recently studied in an EGPA pop-
ulation with relapsing or refractory EGPA.[14] As IL-5 is a
key mediator of eosinophil production and activation, it is
postulated that anti-IL-5 therapy would target the eosinophil
component of EGPA. Although treatment with mepolizumab
resulted in significantly more weeks in remission and a re-
duction in glucocorticoid dose, only approximately 50% of
patients treated with active therapy had protocol defined re-
mission. Since the majority of patients who entered this
clinical trial did not have active vasculitis or a vasculitis-
related “flare” within a six-month period of participating
in the study, it is not clear if targeting the eosinophilic in-
flammation directly with an anti-eosinophil drug would be
effective to prevent a recurrence of vasculitis.

In summary, we report a rare concurrence of multisystem
involvement in EGPA, highlighting the utility of targeted
diagnostic testing in the setting of a complex clinical presen-
tation and that our understanding of the factors contributing
to the clinical expression and natural history of EGPA con-
tinue to be poorly understood.
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