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【 CASE REPORT 】

Severe Asthma Where Eosinophilic Granulomatosis
with Polyangiitis Became Apparent after the

Discontinuation of Dupilumab
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Abstract:
The use of biologic agents has enabled control of severe asthma, but there is a risk that eosinophilic granu-

lomatosis with polyangiitis (EGPA) may be masked in some cases. We herein report a 71-year-old man who

was administered dupilumab for 2 years to stabilize his asthma symptoms. A few months after discontinu-

ation of dupilumab administration, an increase in the eosinophil count in peripheral blood, leg pain, and a

rash appeared. Based on pathology, he was diagnosed with EGPA. EGPA in this case was considered to have

become apparent due to the discontinuation of dupilumab administration.
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Introduction

Eosinophilic granulomatosis with polyangiitis (EGPA;

also known as Churg-Strauss syndrome) is an eosinophilic

necrotizing vasculitis that invades small-to-medium-sized

blood vessels. EGPA can affect the heart, lungs, kidneys,

nerves, and blood vessels (1-3).

The course of EGPA onset has been postulated to be di-

vided into three stages: (i) onset of asthma and eosinophilic

sinusitis; (ii) eosinophilia, eosinophilic pneumonia, and

asthma exacerbation; (iii) onset of vasculitis. However, the

diagnosis of EGPA is very challenging (1, 4, 5).

Rhinitis and eosinophilic sinusitis are often associated in

severe asthma (6, 7), which makes it quite complicated to

discern whether a case is one of “pure” asthma or preceding

disease of EGPA.

The monoclonal antibody dupilumab blocks interleukin

(IL)-4 and IL-13 receptors. Dupilumab has been reported to

be effective against severe asthma and eosinophilic sinusi-

tis (8). However, in an attempt to control the asthma symp-

toms by dupilumab, the symptoms of EGPA may also be

masked.

We herein report a patient whose asthma was controlled

by dupilumab but then developed EGPA five months after

the discontinuation of dupilumab treatment.

Case Report

A 71-year-old Japanese man with no history of smoking

developed bronchial asthma while living in the People’s Re-

public of China 13 years earlier. He was an engineer at a

manufacturer of electrical goods until retirement. His asthma

was treated with pranlukast hydrate (450 mg/day) and flu-

ticasone propionate/salmeterol xinafoate (250/50 μg, b.i.d.)

via a dry powder (Diskus™) inhaler, but the asthma symp-

toms persisted. The patient was administered dupilumab

(which was an investigational drug at the time) at 600 mg

initially, followed by 300 mg every 2 weeks for 94 weeks

starting in January 2015. The patient’s peripheral blood

eosinophil count before the administration of dupilumab was

280/μL, total Ig (immunoglobulin) E was 779 IU/mL, all

allergen-specific IgE was negative, and fractional exhaled ni-

tric oxide (FeNO) was 36 ppb.
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Figure　1.　Computed tomography of the sinuses. Mucosal thickening and fluid collection were ob-
served in the right maxillary and bilateral ethmoid sinuses, which were revealed to be signs of sinus-
itis. 

Figure　2.　Nasal polyp histology. The specimen showed mod-
erate eosinophil infiltration, which led to the diagnosis of eo-
sinophilic sinusitis. Hematoxylin and Eosin staining, ×20 mag-
nification. 

The eosinophil count in peripheral blood increased tran-

siently to 310/μL at 4 weeks after the start of dupilumab ad-

ministration but remained in the double-digit range thereaf-

ter, and no marked increase in the eosinophil count was ob-

served, with no asthmatic attacks occurring.

However, malaise developed in June 2017 (5 months after

completing dupilumab administration), and the eosinophil

count in peripheral blood increased to 567/μL. Fatigue was

exacerbated from mid-August 2017, and a low-grade fever

(37℃) appeared. Rash appeared in both lower limbs in late

August 2017. On September 20, 2017, a follow-up examina-

tion with his primary physician revealed that the eosinophil

count in the peripheral blood had increased to 21,567/μL,

but no radiological abnormalities were detected in the lungs.

The patient was referred to our hospital on September 27,

2017, where computed tomography of the sinuses revealed

sinusitis in the right maxillary sinus and bilateral ethmoid

sinuses (Fig. 1). Nasal polyps were identified and biopsied

to evaluate (by histology) the abundance of eosinophilic in-

filtrates. Based on those results, eosinophilic sinusitis was

diagnosed (Fig. 2). The patient had been pointed out to have

allergic rhinitis in the past but had never been diagnosed

with sinusitis previously. In December, bilateral lower-leg

pain and plantar hypoesthesia appeared. Mild peripheral

neuropathy was suspected because the amplitude in the right

sural nerve was 0.6 μV. The eosinophil count was 12,338/μL

at the end of December 2017, pain in both lower legs was

exacerbated, and masticatory pain developed. Therefore, the

patient was hospitalized in January 2018 for a medical ex-

amination and treatment. He had not taken new medicines/

supplements or changed his daily routine after dupilumab

administration.

Upon hospital admission, the eosinophil count in periph-

eral was 8,370/μL, and IgE was 541 IU/mL (Table). The

level of anti-neutrophil cytoplasm antibodies was normal.

Radiography (Fig. 3) and computed tomography of the

chest, and electrocardiography did not show abnormalities.

Respiratory function tests showed airway obstruction and

fractional exhaled nitric oxide of 29 ppb. We biopsied one

of the eruptions on the left thigh, which showed necrotizing

vasculitis and necrotizing granulomatosis in the deep dermis

extending to the subcutis with eosinophil infiltration

(Fig. 4). These pathologic findings were consistent with

EGPA according to current diagnostic guidelines (9).

The oral administration of prednisolone at 55 mg/day (1

mg/kg body weight/day) was started on January 12, 2018.

The eosinophil count at the time of prednisolone administra-

tion was 8,370/μL. By day 5 of prednisolone administration,

the eosinophil count had decreased markedly to 90/μL, and

pain in the lower legs had improved. Masticatory pain disap-

peared 1 week after starting oral administration of predniso-

lone, so the prednisolone dose was reduced to 50 mg/day.

Disturbances in the plantar nerve improved gradually after

two weeks of prednisolone administration. His symptoms

were stable, so the prednisolone dose was reduced by 5 mg

every week to 40 mg/day and then by 5 mg every 2 weeks

thereafter. The patient was discharged after the dose had

been tapered to 25 mg/day (i.e. day 48 of prednisolone ad-
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Figure　3.　Chest radiography. No obvious abnormality was 
present in the lung field, and no cardiomegaly or pleural effu-
sion was evident. 

Table.　Laboratory Data on the Admission.

Complete blood count CK 107 U/L

WBC 13,500 /μL BUN 15.1 mg/dL

Neutroophil 27 % Cre 0.7 mg/dL

Lymphocyte 8 % Na 140 mmol/L

Eosinophil 62 % K 4.3 mmol/L

Hb 10.8 g/dL IgG 1,562 mg/dL

Plt 29.0×104 /μL IgA 201 mg/dL

Laboratory data IgM 94 mg/dL

TP 6.3 g/dL IgE 541 mg/dL

ALB 3 g/dL RF 164 IU/mL

ALT 11 U/L MPO-ANCA <1.0 U/mL

AST 19 U/L PR3-ANCA <1.0 U/mL

CRP 1.56 mg/dL Aldolase 19.5 U/L

LDH 242 U/L

ANCA: antineutrophil cytoplasmic antibodies, MPO: myeloperoxidase, PR3: pro-

teinase 3

ministration). The eosinophil count was maintained at 60/μL

and was 0 on the day of hospital discharge. The plantar sen-

sory deficit improved but remained upon hospital discharge.

Discussion

The incidence of EGPA in Japan is 17.8 per 1 million

people, making it a rare disease (10). The response to corti-

costeroid treatment is good. With appropriate treatment, the

survival rate at year 5 is 88-97%, and that at year 10 is 78-

89%. (11). However, “fulminant types” of EGPA have been

reported to be accompanied by gastrointestinal disorders,

cardiac disorders, and cardiac arrest due to fatal ischemia

within one to three weeks after the onset of vasculi-

tis (12, 13), so it is important to make a diagnosis and per-

form intervention as soon as possible.

Persistent asthma is a precursor symptom in roughly 90%

of EGPA patients (14, 15). It is very difficult to tell if an

asthma symptom is a predecessor of EGPA or purely asthma

itself, and because EGPA patients often demonstrate severe

asthma, systemic corticosteroids and/or biological drugs are

sometimes used in addition to inhaled corticosteroids as a

treatment for severe asthma.

There have been reports of the relationship between

asthma treatments and EGPA diseases, such as leukotriene

antagonists (16) and anti-IgE antibody (17). It is presumed

that these agents do not cause EGPA directly but instead de-

lay or lead to a decrease in the total dose of systemic corti-

costeroids due to their anti-asthma effect, thereby making

EGPA apparent (2). In a recent report, EGPA was reported

to have developed after treatment with monoclonal antibody

against IL-5 receptor (benralizumab) (18). In this report, the

authors speculated that the improvement of asthma symp-

toms by benralizumab led to the reduction of systemic corti-

costeroids as an asthma-controlling agent and resulted in the

development of EGPA.

There are three possibilities as to why EGPA developed

in our patient. First, after the discontinuation of dupilumab

administration, the patient may have experienced the natural

course of the EGPA onset. The onset of bronchial asthma

started 13 years previously for our patient, and asthma was

complicated by eosinophilic sinusitis, which is in accordance

with the clinical process of EGPA. Second, dupilumab

might have suppressed the manifestations of EGPA, but

EGPA may have become apparent after dupilumab discon-

tinuation. Granulocyte macrophage-colony stimulating factor

(GM-CSF) is involved in eosinophil activation (19), and IL-

4 and IL-13 promote GM-CSF production from human

bronchial epithelial cells (20). Culturing eosinophils in the

presence of periostin or eotaxin has been reported to lead to

production of reactive oxygen species and degranulation of

eosinophil-derived neurotoxin from eosinophils (21, 22). IL-

4 and IL-13 regulate the expression of periostin and eo-

taxin (23, 24). Hence, IL-4 and IL-13 are involved in

eosinophil activation through GM-CSF, periostin, and eo-

taxin. Dupilmab blocks IL-4 and IL-13 receptors and sup-

presses eosinophil activation. We cannot exclude the hy-
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Figure　4.　Histology of skin eruptions. (a) Eosinophil-rich inflammation and necrotizing vasculitis. 
Hematoxylin and Eosin (H&E) staining, ×20 magnification. (b) Nearly the same area as shown in (a). 
Elastic fibers in the blood vessels have been disrupted, showing necrotizing vasculitis (arrows). Elas-
tin van Gieson, ×20 magnification. (c) Necrotizing granulomatosis with marked eosinophilia. H&E 
staining, ×20 magnification. 

pothesis that dupilumab administration may have masked the

potential for EGPA. Third, dupilumab may have caused

EGPA. Eosinophilia during treatment has been reported as

an adverse event of dupilumab, with a prevalence of 4.1-

14% (25, 26). Castro et al. observed that an increased

eosinophil count in blood was associated with symptoms in

four patients who received dupilumab, and two of these

events were reported as serious adverse events (worsening of

hypereosinophilia and chronic eosinophilic pneumonia) (26).

Menzella et al. also reported chronic eosinophilic pneumonia

following dupilumab treatment (27).

Bachert et al. reported the development of EGPA during

and after dupilumab administration (8), but the mechanism

has not been elucidated. In addition, a case wherein clinical

symptoms similar to EGPA developed after switching from

anti-IL-5 or anti-IL-5R antibodies to dupilumab was re-

ported recently (28).

In the present case, dupilumab administration may have

triggered the onset of EGPA. The number of biologic agents

used for asthma treatment is expected to increase. If there is

an increase in the eosinophil count while tapering systemic

corticosteroids as asthma-controlling agents as a result of the

administration of biologic agents or after administration of

biologic agents, then careful observation, while keeping in

mind the risk of EGPA, is important. We hope that this case

report will serve as a reference for many physicians in-

volved in the treatment of severe asthma.
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