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early complications of systemic vasculitis. In EGPA, it is 
necessary to pay careful attention to rapid changes of disease 
activity, even when the FFS indicates a good prognosis.
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granulomatosis with polyangiitis · Five-Factor Score · 
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Introduction

Eosinophilic granulomatosis with polyangiitis (EGPA) was 
defined by the Chapel Hill Consensus Conference as an 
eosinophil-rich and necrotizing granulomatous inflamma-
tion often involving the respiratory tract and necrotizing vas-
culitis affecting small- to medium-sized vessels [1]. EGPA 
is characterized clinically by the appearance of bronchial 
asthma and eosinophilia [1]. EGPA is known to target small-
sized vessels more frequently than medium-sized vessels 
[2]. EGPA typically presents with bronchial asthma, aller-
gic rhinitis, nasal and sinus polyposis, and mononeuropathy 
multiplex. The clinical course of EGPA is classified into 
three sequential phases. The first is the prodromal phase, 
presenting with asthma, rhinosinusitis, and nasal polypo-
sis. The second is the eosinophilic phase, characterized by 
peripheral blood and tissue eosinophilia. The third is the 
vasculitic phase, with purpura, peripheral neuropathy, and 
constitutional symptoms. The prodromal phase often persists 
for many years, and the period between the prodromal phase 
and the vasculitic phase is known to be an average of 3 years 
[3]. The present report describes an EGPA patient who con-
currently had SAH and coronary vasculitis early during 
steroid-based remission-induction therapy. The vasculitic 
involvements in the central nervous system and coronary 

Abstract Eosinophilic granulomatosis with polyangiitis 
(EGPA) is characterized by necrotizing vasculitis of small-
sized vessels with extravascular granulomas and eosino-
philic infiltration. The case of a 48-year-old Japanese woman 
with EGPA, who presented concurrently with subarachnoid 
hemorrhage (SAH) and coronary vasculitis, is reported. She 
initially presented with bronchial asthma, and then 8 months 
later she developed various symptoms caused by systemic 
eosinophilic vasculitis and was admitted to our hospital. 
Three days after admission, she started oral corticosteroid 
therapy, and her 2009 Five-Factor Score (FFS) was 0. How-
ever, she developed an SAH, followed by coronary vasculitis 
1 day later. With extensive treatment with a combination of 
betamethasone, cyclophosphamide, intravenous immuno-
globulin, and rituximab, her systemic vasculitis improved 
dramatically. This seems to be the first case of EGPA with 
SAH and coronary vasculitis. In previous reports of EGPA 
with SAH, 4 of 11 cases developed SAH as an exacerbation 
of systemic vasculitis during remission induction therapy. 
The present patient also had SAH during remission induc-
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arteries are discussed along with a review of previous case 
reports.

Methods

The review was based on a literature search for articles 
concerning SAH in EGPA published from 1951 through 
May 2015. Using the Medline database (PubMed, National 
Library of Medicine, Bethesda, MD; keywords: Churg-
Strauss syndrome, eosinophilic granulomatosis with poly-
angiitis, and subarachnoid hemorrhage), 11 cases of EGPA 
with SAH were identified. In this report, a total of 12 cases, 
including previous cases and the present one, were reviewed.

Case report

A 48-year-old Japanese woman with cough and paroxysmal 
dyspnea was clinically diagnosed with bronchial asthma. She 
had no history of hypertension, heart disease, diabetes, dys-
lipidemia, or smoking before the onset of bronchial asthma. 
Two months later, she also developed paranasal sinusitis. 
Although she was treated with inhaled and nasal corticoster-
oids, her symptoms failed to improve. Five months later, she 
complained of arthralgias in her hands, followed by fever, 
fatigue, and paralysis of both feet. Seven months later, she 
had purpura with a bullous eruption on the right foot. She 
was admitted to our hospital with persistent fever, arthral-
gias, and purpura on both legs 8 months after the diagnosis 
of bronchial asthma.

Peripheral blood tests showed a remarkable increase in 
the eosinophil count to 11,960/µL. Antinuclear antibody was 
negative, and myeloperoxidase anti-neutrophil cytoplasmic 
antibody (MPO-ANCA) was slightly increased to 4.1 U/mL 
(< 3.5 U/mL). Urinalysis showed no microscopic hematuria. 

Nerve conduction studies showed a decrease in the ampli-
tude of the sensory nerve action potentials in bilateral sural 
nerves. Computed tomography (CT) of the paranasal sinuses 
showed that the left maxillary sinus was filled with fluid. 
Chest CT showed ground-glass opacity in the left upper 
lobe. A skin biopsy of the purpuric lesion of the lower limb 
was performed, and the pathological examination showed 
necrotizing small-vessel vasculitis with perivascular eosin-
ophilic infiltration without granulomas in the dermis and 
subcutaneous fat tissue (Fig. 1).

Given the asthmatic symptoms, peripheral eosinophilia, 
mononeuropathy multiplex, pulmonary infiltration, para-
nasal sinus abnormality, and extravascular eosinophils, the 
diagnosis of EGPA was made according to the American 
College of Rheumatology criteria [4]. On admission, the 
electrocardiogram was normal, and the echocardiogram 
showed no abnormality in wall motion. Brain MRI and 
MRA showed no aneurysms and no stenoses of the main 
intracranial arteries. Her 2009 Five-Factor Score (FFS) was 
0 [5]. Three days after admission, treatment with oral pred-
nisolone was started with 55 mg daily. The fever, arthralgias, 
and paresthesiae improved, and the percentage of eosino-
phils in white blood cell decreased from 76% (11,960/µL) 
to 5% (345/µL) 6 days after admission.

Nine days after admission, she suddenly complained 
of a strong headache with nausea and vomiting. Brain 
CT showed widespread high density in the subarachnoid 
space, indicating SAH (Fig. 2). Neurosurgeons immedi-
ately performed intracranial angiography, but no aneu-
rysms were found. The MPO-ANCA titer was increased 
from 4.1 U/mL to 6.6 U/mL. These findings suggested that 
the SAH was caused by central nervous system vasculitis. 
The patient was given intravenous (IV) cyclophospha-
mide 750 mg/day (500 mg/m2). Treatment was changed 
from prednisolone to betamethasone because of the brain 
edema. Her diastolic blood pressure was controlled at 

Fig. 1  Biopsy of purpura on the lower limb. Fibrinoid necrosis of the vessel wall with eosinophilic infiltrates in the dermis and subcutaneous fat 
tissue. Hematoxylin and eosin stain, under 40× (left) and 200× (right) magnification
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around 80 mmHg with intravenous antihypertensive treat-
ment. The next day, she showed sinus bradycardia, and her 
electrocardiogram showed negative T waves in leads I, 

aVL, and V5-6 (Fig. 3). She had no pain or clinical mani-
festation of heart failure. However, creatinine phosphoki-
nase and brain natriuretic peptide (BNP) were increased 
to 328 U/L (< 200 U/L) and 1141 pg/mL, respectively. 
An echocardiogram showed that the inferoposterior wall 
of the right coronary artery area was hypokinetic, and her 
left ventricular ejection fraction (LVEF) was decreased to 
40% (Fig. 4a), unlike Takotsubo cardiomyopathy which 
shows ballooning of the left ventricular apex [6]. However, 
the severity of her illness precluded coronary angiography. 
Although the possibility that these cardiac symptoms were 
caused by myocardial infarction based on atherosclerosis 
could not be excluded, the increase in the MPO-ANCA 
titer suggested that they were caused by coronary vascu-
litis [7]. In addition to IV cyclophosphamide, intravenous 
immunoglobulin (IVIG, 0.4 g/kg/day for 5 days) was given 
[8]. Also, we used vasodilatory drug, nicorandil, for the 
treatment of cardiac ischemia.

The patient recovered with no neurological symptoms. 
Fifteen days after admission, the hypokinesia in the infer-
oposterior wall disappeared. Her LVEF was improved to 
about 60% at 20 days after admission (Fig. 4b). BNP val-
ues were decreased to 69 pg/mL. Then, IV infusions of 
750 mg cyclophosphamide were performed three times 
every 2 weeks. The dose of betamethasone was gradually 
decreased, while azathioprine was added at 27 days after 
admission.

Fig. 2  Brain studies on day 9. Subarachnoid hemorrhage appears as 
dense material in the basal cisterns and fissures on computed tomog-
raphy (CT)

Fig. 3  Electrocardiogram. On admission, sinus rhythm is seen. On day 10, sinus bradycardia and T-wave inversion in the lateral leads (I, aVL, 
and V5-6) have appeared (arrows)
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At 44 days after admission, her eosinophilic cell counts 
had increased, although she took betamethasone 4 mg 
daily and azathioprine 50 mg daily. Rituximab 375 mg/m2 
was given weekly for 4 weeks. After treatment, the MPO-
ANCA titer decreased to 1.5 U/mL, and there were no 
symptoms due to vasculitis. A follow-up CT scan showed 
disappearance of the sinusitis, ground-glass opacity, and 
SAH (Fig. 5). She was discharged from the hospital. After 
discharge from the hospital, negative T waves disappeared 
and her electrocardiogram became normal.

Discussion

The case of an EGPA patient with SAH and coronary 
vasculitis early during steroid-based remission induction 
therapy was presented. This seems to be the first reported 
case of EGPA with SAH and coronary vasculitis concur-
rently. In addition, the period between the appearance of 
bronchial asthma and SAH was only 8 months. This is 
the shortest among the case reports of EGPA with SAH.

As shown in the Table 1, radiographic abnormalities of 
the lung were present in 5 of 12 patients with EGPA and 
SAH [9–19]. These patients showed various abnormali-
ties, such as Loeffler’s pneumonia, ground glass opacity, 
migratory infiltrates, peripheral consolidation, and inter-
stitial pulmonary infiltrate [9, 10, 13, 17]. The occurrence 
of these pulmonary involvements is less frequent than 
that of bronchial asthma [20]. It seemed that there was 
no remarkable difference in radiographic abnormalities 
of the lung among EGPA cases with or without SAH [21].

Neurologic complications

Peripheral neuropathy is the most common manifestation 
of neurologic involvement in EGPA: 75% of patients with 
EGPA show peripheral neuropathy [22], while only 8% of 
patients show central nervous system (CNS) involvement 
[2]. Most cases of CNS involvement had cerebral infarc-
tion. On the other hand, only 12 cases of SAH have been 

Fig. 4  Transthoracic echocardiogram (apical two-chamber view). a On day 10, hypokinesia of the inferoposterior wall (arrowhead) is seen, and 
the left ventricular ejection fraction (EF) is 40%. b By day 20, heart function has recovered and the left ventricular ejection fraction (EF) is 60%

Fig. 5  Computed tomography (CT) on day 20. After treatment, the 
subarachnoid hemorrhage has disappeared on CT
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reported in the literature, including the present one [9–19]. 
The occurrence of SAH is rare. SAH in EGPA patients is 
thought to be caused by the rupture of multiple small aneu-
rysms, which are formed by vasculitis-mediated vulnerabil-
ity of vascular walls [17]. In Table 1, the clinical informa-
tion of all EGPA cases with SAH is summarized [9–19]. 
The proportion of males is 25% and the age range at SAH 
onset in these patients was from 23 to 64 years. When SAH 
occurred, 9 of 12 patients also had systemic vasculitis, such 
as cutaneous vasculitis and peripheral neuropathy.

The findings of cerebral angiography showed an aneu-
rysm, arterial dissection, or vascular irregularity in six 
patients. On the other hand, four patients showed no abnor-
malities. Two patients lacked angiography results. The pre-
sent patient was included among the cases without abnor-
malities. When the treatment for EGPA in these patients who 
had already been treated with remission induction therapy 
was compared, five patients had SAH during the initial 
remission induction therapy [13–16]. Three patients devel-
oped SAH at least 3 years after finishing the initial remission 
induction therapy [17–19]. The present patient corresponded 
to the former group. As mentioned above, the onset of SAH 
varies. The present patient showed rapid deterioration of 
disease activity soon after occurrence of systemic vascu-
litis. In addition, only the present patient showed coronary 
vasculitis with SAH. Five of 12 patients [9, 13, 14, 16, 17] 
died due to SAH; three of these patients [13, 14, 16] were 
resistant to combination therapy with glucocorticoids and 
cyclophosphamide. The occurrence of SAH is very rare, but 
it is necessary to keep it in mind as one of the fatal complica-
tions of EGPA.

Cardiac complications

Cardiac involvement in EGPA is the major cause of death, 
accounting for 48% of deaths [22]. EGPA involves various 
cardiac disorders, including cardiomyopathy, myocardial 
infarction, valvular heart disease, congestive heart failure, 
pericardial effusion, and acute or chronic constrictive peri-
carditis [23]. Pericardial effusion and cardiomyopathy are 
the most common cardiac complications of EGPA. Myocar-
dial damage is reported to be caused by the release of major 
basic protein from the activated eosinophils. Myocardial 
ischemia is also related to small-vessel distal coronary vas-
culitis [24]. On the other hand, medium-vessel coronary vas-
culitis is less frequent than small-vessel vasculitis [25]. Cot-
tin et al. reported that the frequency of myocardial infarction 
due to coronary vasculitis was 6% (3 in 48 cases) in ANCA-
positive EGPA patients [26]. Although the mechanism of 
vasculitic lesions in medium-vessel arteries is unclear, the 
coronary vasculitis causes acute coronary syndrome and can 
be fatal.

Postmortem examinations have shown that coronary 
vasculitis is seen in 6 of 10 patients with EGPA, though 
ante mortem diagnosis of cardiac vasculitis is rare [25]. In 
the present patient, coronary angiography could not be per-
formed because of the severity of her illness. However, the 
electrocardiogram and echocardiogram examinations were 
useful for the clinical diagnosis of coronary vasculitis. This 
implies the importance of early diagnosis to prevent fatal 
cardiac damage. Treatment with corticosteroids and cyclo-
phosphamide is reported to be effective in EGPA patients 
with cardiac involvement [27]. In addition to these treat-
ments, the present patient was treated with IVIG, and the 
systemic manifestations improved. If the manifestations 
of systemic vasculitis deteriorate rapidly and severely, it is 
necessary to treat with such aggressive immunosuppressant 
therapy.

Utility of FFS

The 2009 FFS is frequently used as a tool to assess the prog-
nosis of patients with EGPA [5]. The FFS score is evalu-
ated based on five points, factoring in age (≥ 65 years), renal 
insufficiency, gastrointestinal signs, cardiac insufficiency, 
and otolaryngeal manifestations. This score represents 
the severity of systemic small-vessel vasculitis. An FFS 
score > 2 indicates a poor prognosis. However, in all seven 
EGPA patients with SAH, the FFS score was 0 or 1 [11–16]. 
This shows that the FFS score does not predict the possibil-
ity of severe involvement by medium-vessel vasculitis in 
the central nervous system. However, whether the occur-
rence of medium-vessel vasculitis such as SAH and coronary 
vasculitis is related to the severity of systemic small-vessel 
vasculitis is unknown. This problem should be further inves-
tigated in more EGPA cases with SAH. Because SAH and 
coronary vasculitis are potentially fatal, it is necessary to 
pay careful attention to these complications in those with a 
low FFS score.

EGPA is included in ANCA-associated vasculitis, which 
predominantly affects small-sized vessels [1]. Vasculitis of 
medium-sized vessels, such as subarachnoid hemorrhage 
and epicardial coronary vasculitis, occurs less frequently 
than vasculitis of small-sized vessels in EGPA [9–19, 24]. 
However, these complications are exceptionally fatal, and it 
is important to perform proper treatment immediately. The 
FFS is often used to evaluate the severity of systemic small-
vessel vasculitis, and the occurrence of medium-vessel vas-
culitis cannot be evaluated by the FFS. Fatal medium-vessel 
vasculitis, such as SAH and coronary vasculitis, could occur 
even when the FFS score indicates a good prognosis. We 
should consider the possibility of medium-vessel vasculitis 
occurring during treatment and pay careful attention to rapid 
changes in disease activity.
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