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Abstract: Mepolizumab is an anti-interleukin-5 (IL-5) humanized monoclonal antibody that 

binds to free IL-5. It induces bone marrow eosinophil maturation arrest and decreases eosinophil 

progenitors and subsequent maturation in the blood and bronchial mucosa. Its use has been 

extensively studied in severe eosinophilic asthma at a dose of 100 mg subcutaneously (SC) every 

4 weeks and, more recently, in other hypereosinophilic syndromes. Eosinophilic granuloma-

tosis with polyangiitis (EGPA) is an eosinophilic vasculitis that may involve multiple organs. 

Characteristic clinical manifestations are asthma, sinusitis, transient pulmonary infiltrates and 

neuropathy. Among the numerous pathways involved in the pathogenesis of EGPA, the Th-2 

phenotype has a main role, as suggested by the prominence of the asthmatic component, in 

triggering the release of key cytokines for the activation, maturation and survival of eosinophils. 

In particular, IL-5 is highly increased in active EGPA and its inhibition can represent a potential 

therapeutic target. In this scenario, mepolizumab may play a therapeutic role. After some posi-

tive preliminary observations on the use of mepolizumab in small case series of EGPA patients 

with refractory or relapsing disease despite standard of care treatment, a randomized controlled 

trial was published in 2017. Mepolizumab at a dose of 300 mg administered by SC injection 

every 4 weeks proved effective in prolonging the period of remission of the disease, allowing 

for reduced steroid use. The positive results of this study, which met both of the primary end-

points, led to the approval in the USA of mepolizumab in adult patients with EGPA by the Food 

and Drug Administration in 2017. Therefore, mepolizumab can be officially considered as an 

add-on therapy with steroid-sparing effect in cases of relapsing or refractory EGPA. However, 

the most appropriate dose and duration of therapy still need to be determined. Future studies 

on larger multinational populations with prolonged follow-up are warranted.

Keywords: mepolizumab, eosinophilic granulomatosis with polyangiitis, Churg–Strauss 

syndrome

Introduction
Mepolizumab has recently been proposed as an anti-interleukin-5 (IL-5) agent for 

the treatment of severe eosinophilic asthma.1 However, its use has been explored in 

other diseases that share some pathogenic mechanisms with eosinophilic asthma, 

including eosinophilic granulomatosis with polyangiitis (EGPA), with interest-

ing results.2

The aim of this review is to evaluate the rationale and the current evidence on the 

use of mepolizumab in EGPA.
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A search of relevant medical literature in the English 

language was conducted in Medline/PubMed, EMBASE, 

Cochrane and ClinicalTrials.gov databases, including obser-

vational and interventional studies, up to June 2018. Keywords 

used to perform the research were MEPOLIZUMAB AND 

(EGPA OR Eosinophilic Granulomatosis with Polyangiitis 

OR Churg–Strauss OR vasculitis OR hypereosinophilic 

syndrome OR HES OR asthma) or PATHOGENESIS AND 

(EGPA OR Eosinophilic Granulomatosis with Polyangiitis 

OR Churg–Strauss). Studies targeting children, and editori-

als, narrative and conference abstracts, were excluded.

From Churg–Strauss syndrome to EGPA
EGPA was first described in 1951 by J. Churg and L. Strauss 

as a form of disseminated necrotizing vasculitis with 

extravascular granulomas that occurred exclusively among 

patients with asthma and tissue eosinophilia.3 Initially it 

was called “allergic angiitis with granulomatosis”, as the 

histology seen in the first patients showed a necrotizing 

vasculitis, eosinophilic infiltrates in tissues and granulomas. 

However, since it is rare to identify the three lesions in the 

same patient, the diagnosis of EGPA is based primarily on 

clinical parameters. In 1984, Lanham et al proposed three 

diagnostic criteria that allowed the diagnosis of EGPA from 

a clinical point of view.4 They proposed that patients with 

EGPA should be characterized by the presence of asthma, 

eosinophilia and vasculitic involvement of two or more 

organs. However, this clinical definition has been criticized 

over time for several reasons: first of all, asthma can follow 

and not precede the vasculitic phase; secondly, eosinophilia 

can sometimes fluctuate and disappear, both spontaneously 

and after corticosteroid treatment; and, finally, vasculitis 

may be difficult to confirm, despite some typical clinical 

manifestations, without a biopsy. Therefore, specific diag-

nostic criteria changed from the first observations to most 

recent consensus conferences (Table 1).4–6 Despite being the 

most commonly used, the criteria proposed by the American 

College of Rheumatology (ACR) in 1990 were developed 

not for diagnostic purposes but for classification, and should 

thus be used only in the presence of histologically proven 

vasculitis, otherwise they lose specificity and sensitivity.7 

Since the histological diagnosis of vasculitis is not possible 

in all patients, for example when the severity of the disease 

does not allow the execution of a biopsy, Watts et al proposed 

and validated an algorithm for the diagnosis and classification 

of anti-neutrophil cytoplasm antibody (ANCA)-associated 

vasculitis (Table 1).6

In their original description in 1951, Churg and Strauss 

reported 13 cases that had been labeled as polyarteritis nodosa.3 

The authors, using the histological criteria of necrotizing vas-

culitis, tissue infiltration from eosinophils and extravascular 

granulomas, reclassified these cases in the new clinical entity 

that we are considering.3 The first International Chapel Hill 

Consensus Conference (CHCC) on the nomenclature of sys-

temic vasculitis in 1994 defined EGPA as “a granulomatous 

type inflammation rich in eosinophils involving the respira-

tory tract, associated with necrotizing vasculitis affecting 

small and medium-sized vessels, asthma and eosinophilia”.8

The revised International CHCC in 2012 recommended 

replacing the eponymous “Churg–Strauss angiitis” with 

“eosinophilic granulomatosis with polyangiitis (EGPA)”, 

with the aim of focusing on the histopathology of the disease.9 

Table 1 Evolution of diagnostic criteria for EGPA

Churg and 
Strauss (1951)3 

Lanham et al 
(1984)4 

ACR (1990) ($4 of 
the following)5,a 

Watts et al (2007) proposed diagnostic algorithm6 

Asthma; 
eosinophilia; 
vasculitis; 
extravascular 
granulomas; 
fibrinoid necrosis

Asthma; eosinophilia 
.1,500 cells/mL; 
vasculitis with 
involvement 
of at least two 
extrapulmonary 
organs

Asthma; eosinophilia 
.10% of total white 
blood cell count; 
mononeuropathy 
or polyneuropathy; 
pathological alterations 
to paranasal sinuses; 
migrating or transient 
pulmonary infiltrates; 
biopsy containing a blood 
vessel with extravascular 
eosinophils

Signs and symptoms compatible with vasculitis (if histologically proven 
vasculitis) or characteristic of vasculitis (in absence of histologically 
proven vasculitis)
At least one of the following: histologically proven vasculitis (including 
necrotizing glomerulonephritis) and/or granulomas; positivity of p-ANCA 
or c-ANCA; specific investigations suggestive for vasculitis or granulomas; 
eosinophilia .1,500 cells/mL or .10%; absence of other diagnoses that 
may explain signs and symptoms, including infections, neoplasms, drug-
induced conditions, secondary vasculitis (eg, associated with systemic lupus 
erythematosus), Behçet’s disease, Takayasu’s arteritis, giant cell arteritis, 
Kawasaki disease, Henoch–Schönlein purpura, sarcoidosis, and diseases that 
mimic vasculitis (eg, atrial myxoma)
In patients who comply with the aforementioned criteria, the concomitant 
presence of ACR or Lanham criteria allows the diagnosis of EGPA

Note: aTo be used only in the presence of histologically proven vasculitis.
Abbreviations: ACR, American College of Rheumatology; c-ANCA, cytoplasmic anti-neutrophil cytoplasm antibody; EGPA, eosinophilic granulomatosis with polyangiitis; 
p-ANCA, perinuclear anti-neutrophil cytoplasm antibody.
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Despite proposing the same diagnostic criteria as the ACR 

in 1990,5 the 2012 CHCC reported for the first time the 

presence of ANCAs in EGPA, particularly in patients with 

glomerulonephritis.9

Our knowledge of EGPA has recently improved. ANCAs 

have been found in a significant proportion of EGPA patients 

(30%–40%),10,11 and EGPA has therefore been included in 

the spectrum of ANCA-associated vasculitis (AAV) together 

with granulomatosis with polyangiitis (GPA), formerly 

Wegener’s granulomatosis, and microscopic polyangiitis 

(MPA).8 In EGPA, ANCAs typically show a perinuclear fluo-

rescence labeling pattern (p-ANCA) at immunofluorescence, 

associated with elevated neutrophil myeloperoxidase (MPO) 

antibodies on enzyme-linked immunosorbent assay (ELISA) 

analysis. The clinical presentation of ANCA-positive patients 

differs significantly from that of ANCA-negative patients, 

since in the former, vasculitic symptoms, such as glomeru-

lonephritis, mononeuritis and alveolar hemorrhage, are more 

frequent, while in the latter, cardiomyopathy prevails.11–13 

This observation led to the hypothesis that EGPA could be 

divided into different clinical and pathophysiological sub-

types, which would also imply a different pharmacological 

management. However, this remains a hypothesis to be 

explored.14

EGPA is the least common among AAVs and may affect 

virtually any organ, but is often of a phasic nature. Classi-

cally, EGPA develops in three sequential phases: prodromal 

phase, eosinophilic phase and vasculitic phase.15 These 

phases often overlap and are rarely clearly distinguishable. 

Most patients report non-specific constitutional symptoms 

in the course of the disease. These include fever, fatigue, 

arthralgia and weight loss. Some patients also develop respi-

ratory and cardiovascular involvement, followed by periph-

eral neurological and cutaneous manifestations.8 EGPA is a 

disease that has a borderline classification among primary 

systemic vasculitis9 and hypereosinophilic disorders.4,16 

Within this dual categorization, EGPA is classified among the 

vasculitis of small vessels and hypereosinophilic syndromes 

(HES).4 Both inflammation of the vessels and eosinophilic 

proliferation are thought to contribute to organ damage, but 

clinical presentations are heterogeneous and the respective 

roles of vasculitis and hypereosinophilia in the disease course 

are not well understood. More commonly, the diagnosis of 

EGPA is based on the onset of vasculitic manifestations 

(such as the appearance of multiple mononeuritis, purpura 

and glomerulonephritis) and eosinophilia, in a patient who 

previously suffered from asthma. However, some patients 

can develop either asthma or eosinophilia at the same time as 

the vasculitis and sometimes even, albeit rarely, only in the 

weeks following its onset.17 More rarely (in less than 10% 

of cases), asthma may not be present.10,18

EGPA pathogenesis: what do we know?
The pathogenesis of EGPA is not completely clear. The dis-

ease is probably the result of complex interactions in which 

genetic and environmental factors lead to an inflammatory 

response whose main actors are eosinophils and T and B 

lymphocytes.14 Although most cases of EGPA are idiopathic, 

some possible triggers have been identified; in particular, 

some immunogenic factors may confer greater susceptibility 

to the development of the disease. The association between 

EGPA and major histocompatibility complex (human leu-

kocyte antigen [HLA]), particularly HLA-DRB1 04 and 07, 

and with HLA-DRB4, has been widely demonstrated.19–21 The 

HLA class II restriction repertoire suggests a strong activation 

by CD4+ T lymphocytes, probably triggered by allergens or 

antigens. This is not the only clue indicating that activation 

of T lymphocytes plays an important role in the pathogenesis 

of EGPA. They are present in most organic lesions and are 

the main component in some of them, such as in peripheral 

neuropathy. Furthermore, serum T-cell activation markers, 

such as IL-2r, are increased during the active phase of the 

disease.22 T-cell receptors show a limited repertoire sug-

gesting an oligoclonal expansion, which is in line with the 

hypothesis of an antigen-driven disease.23

Various environmental factors have been involved in 

the development of EGPA. These include infectious agents 

(eg, Actinomyces), drugs (eg, sulfonamides, macrolides, 

quinine and carbamazepine), vaccinations and, in one report, 

silicate exposure.24–30 However, different studies have already 

demonstrated the safety of vaccines during the course of 

systemic inflammatory diseases including EGPA.31 The 

onset of EGPA has also been associated with the use of anti-

asthmatic drugs, particularly leukotriene receptor inhibitors, 

including montelukast and zafirlukast, and, more recently, 

the use of omalizumab, an anti-IgE monoclonal antibody for 

the treatment of severe asthma.32–35 Nevertheless, it is now 

believed that these drugs do not cause EGPA but rather, since 

they allow a better control of asthma, permit a reduction or 

suspension of systemic steroids, which would lead to the 

unblinding of EGPA that was already present but maintained 

at a subclinical level.36

EGPA is a disease mediated mainly by the Th-2 response, 

as suggested by the prominence of the asthmatic and eosino-

philic components.37 This enhanced Th-2 response is also 

favored by high circulating levels of IL-25, which have 

been found to be related to EGPA activity phases.38 The 

pathophysiology of EGPA is summarized in Figure 1.
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The activated Th-2 phenotype triggers the release of 

key cytokines for the activation, maturation and survival of 

eosinophils, such as IL-4, IL-5 and IL-13.39,40 In particular, 

IL-5 is highly increased in active EGPA and its inhibition can 

represent a potential therapeutic target.41–43 High eosinophil 

levels are an integral part of the diagnosis of EGPA, and 

have a cytotoxic and pro-coagulant effect that may cause the 

development of cardiovascular and cerebrovascular complica-

tions in patients with any type of hypereosinophilic syndrome, 

including EGPA.14,44–47 Eosinophil products, including basic 

and cationic proteins and neurotoxins, are cytotoxic and can 

induce direct damage to the tissues.48 Furthermore, eosino-

phils, despite being considered effector cells, may also act 

as immunoregulatory cells.14 There is probably an additive 

cross-talk between T lymphocytes and eosinophils: high 

concentrations of IL-25, mainly produced by eosinophils 

and detected in serum from EGPA patients, induce T cells 

to produce cytokines that stimulate the Th-2 and eosinophilic 

response, resulting in a positive feedback mechanism.49

Together with IL-5 and IL-25, IL-10 is an important 

molecule for the activation of the Th-2 pathway: the presence 

of a single-nucleotide polymorphism (SNP) of the gene that 

codes for IL-10, in patients with EGPA who are ANCA 

negative, is associated with the IL10.2 haplotype of the IL-10 

promoter gene, a condition that leads to an increase in IL-10 

production.50 The increase in IL-10 leads to a greater Th-2 

response and an increase in IgG
4
 levels. In particular, the 

IgG
4
 antibody level can be measured in the serum of patients 

with active disease and correlates with both the number of 

affected organs and the phase of disease activity.51 Serum 

IgG
4
 levels and the IgG

4
/IgG ratio are increased in patients 

with active EGPA, compared to healthy individuals, people 

with GPA and asthmatic patients.

However, clinical manifestations of EGPA cannot 

be explained only through an increased Th-2 response.52 

Endothelial and epithelial cells can also amplify the immune 

response by producing chemokines, such as eotaxin-3 

(CCL-26) and chemokine-17 (CCL-17), which attract 

eosinophils and determine the chemotaxis to the sites of 

inflammation.14,41,48 Eotaxin-3 is elevated in serum samples 

from active EGPA patients and significantly correlates with 

eosinophil count, total IgE and acute-phase parameters.39,53

Figure 1 Pathophysiology of EGPA.
Abbreviations: ANCA, anti-neutrophil cytoplasm antibody; APC, antigen-presenting cell; CCL-17, chemokine 17; CCL-26, eotaxin-3; EGPA, eosinophilic granulomatosis 
with polyangiitis; IFN-γ, interferon-γ; ROS, reactive oxygen species; TCR, T-cell receptor.
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Furthermore, Th-1- and Th-17-type immune responses 

and the regulatory T cells (Tregs) also play a role in the 

pathogenesis of EGPA.38,54 Reduced levels of CD4+ Tregs, 

which have a protective role towards the development 

of autoimmune diseases, were observed in patients with 

EGPA,52,55,56 and the percentages of circulating Tregs were 

lower during the phases of disease activity compared to the 

phases of quiescence.14,54 T lymphocytes from patients with 

EGPA produce, after stimulation in vitro, a large amount of 

interferon-gamma (IFN-γ), which increases the Th-1-type 

immune response, suggesting a link between humoral and 

cell-mediated immunity and eosinophils.57

The interconnection between eosinophils and lympho-

cytes is well exemplified in granulomas, the most specific 

EGPA anatomopathological lesions, which consist of a 

nucleus of necrotic eosinophilic material surrounded by 

lymphocytes arranged to form a wall associated with multi-

nucleated giant epithelioid cells.3,8

Finally, ANCAs also have a role in the pathogenesis, as 

well as in the diagnosis, of EGPA. The endothelial damage 

induced by these autoantibodies, together with the infiltra-

tion of eosinophils, is one of the most important mechanisms 

underlying the histological damage typical of the disease. The 

pathogenic effects of anti-MPO ANCAs are primarily related 

to their ability to cause neutrophil activation, degranulation 

with release of cytoplasmic granules, containing reactive 

oxygen species, cytokines, chemokines and adhesion mol-

ecules, and subsequent vascular damage.58,59

Rationale for using mepolizumab in EGPA
Mepolizumab is an anti-IL-5 humanized monoclonal anti-

body that binds to free IL-5 with high specificity and affinity, 

thus preventing the association between IL-5 and IL-5 recep-

tors on the surface of eosinophils and basophils.1 It induces 

bone marrow eosinophil maturation arrest and decreases 

eosinophil progenitors and subsequent maturation in the 

blood and bronchial mucosa.

Mepolizumab has been extensively used in asthmatic 

patients. Since 2003, numerous trials have been published 

on the use of mepolizumab in different types of asthma, 

from mild-to-moderate to steroid-dependent and severe 

eosinophilic asthma. Although studies in non-severe 

asthmatics did not show an improvement in symptoms 

and pulmonary function tests (PFTs), only a reduction 

in plasma and airway eosinophils,60–62 trials on severe 

eosinophilic asthmatics showed a reduction in the number 

of exacerbations and an improvement in quality of life and 

PFTs, besides a glucocorticoid-sparing effect.63–68 Preferred 

doses of mepolizumab were 750 mg intravenously (IV) 

every 4 weeks or 100 mg subcutaneously (SC) every 4 

weeks. Subcutaneous preparation is currently the recom-

mended method of administration, based on studies that 

showed higher serum levels of immunoglobulins when 

administered SC compared with IV infusion.69 The safety 

profile of mepolizumab also seems good. Based on the 

aforementioned trials and on post-marketing surveillance, 

the risk of anaphylaxis was estimated to be below 1%, 

while the most commonly reported adverse events included 

headache (17%–20%), pharyngolaryngeal pain (14%–17%), 

nasal ulceration and somnolence.70 Injection-site reactions 

were more frequent in the SC (9%) than in the IV forms 

or placebo (3%).67

On the basis of the positive results reported on severe 

eosinophilic asthma, mepolizumab use has been extended to 

eosinophilic chronic obstructive pulmonary disease (COPD) 

and HES.71,72

In the first case, a pilot study on 18 COPD patients with 

sputum eosinophilia showed in the mepolizumab group 

a significant reduction of plasma and sputum eosinophils 

and a trend towards improvement in PFTs and quality of 

life questionnaires compared to placebo.71 However, there 

was no statistically significant difference in the number of 

exacerbations during the 6-month study period. In contrast, 

in the study by Pavord et al on 462 patients with COPD and 

eosinophilic phenotype, mepolizumab at a dose of 100 mg 

SC was associated with a lower annual rate of moderate or 

severe exacerbations than placebo.72

In the second case, preliminary studies with mepolizumab 

proved effective in reducing peripheral eosinophil counts in 

patients with different HESs, regardless of baseline IL-5.73–75 

HESs are mainly treated with long-term corticosteroids, and 

therefore the development of steroid-related side effects and 

refractoriness to usual medication may occur. To address 

these issues, mepolizumab has been considered as possible 

steroid-sparing agent or second line therapy. Rothenberg 

et al demonstrated that mepolizumab was well tolerated and 

significantly reduced steroid dosing, with maintenance of 

clinical stability in non-EGPA FIP1L1 PDGFRA2-negative 

HES.76 The long-term positive outcomes and safety of 

mepolizumab in HES have also been confirmed by more 

recent studies.77,78

The experience with the aforementioned hypere-

osinophilic diseases and the pathogenesis of EGPA, which 

involves eosinophils and their degranulation products, 

including IL-5, provide a rational approach to the use of 

mepolizumab in EGPA.
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Mepolizumab in EGPA: current available 
evidence
The first case of successful use of mepolizumab in EGPA 

was reported in 2010.79 A young woman affected by EGPA 

with a history of lung and cardiac involvement, who expe-

rienced disease relapse and adverse events despite treat-

ment with multiple drugs (systemic steroids, methotrexate, 

IFN-α, cyclophosphamide, IV immunoglobulin, azathioprine 

and etoposide), was treated with mepolizumab 750 mg IV 

monthly. After 1 month, she achieved complete control of 

asthma symptoms and normalization of eosinophilic count 

and, after 2  months, regression of lung opacities. EGPA 

activity, which relapsed after mepolizumab discontinuation, 

was controlled after reinitiation of monthly mepolizumab 

infusion and low-dose steroids.79

After this first successful report, other studies on mepoli-

zumab application in EGPA were conducted, as summarized 

in Table 2.43,80–82

In an open-label pilot study conducted on seven EGPA 

patients under chronic corticosteroid treatment, mepolizumab 

(four monthly doses of 750 mg IV) was well tolerated, did 

not show any severe adverse events and allowed significant 

steroid tapering in all patients.82 However, clinical markers of 

disease such as PFTs, fractional exhaled nitric oxide (FeNO) 

and the Birmingham Vasculitis Activity Score (BVAS) did 

not significantly change during treatment. After mepolizumab 

discontinuation, EGPA manifestations recurred.

Positive clinical results were found in another small 

uncontrolled study performed in refractory or relapsing 

EGPA despite treatment with immunosuppressants and 

glucocorticoids at a dose $12.5 mg per day.43 Mepolizumab 

(administered in nine monthly doses of 750 mg IV) led to 

disease remission in eight out of ten patients. In this study, 

remission was defined as a negative BVAS and the need for 

a maintenance steroid dose of #7.5 mg per day. As in the 

aforementioned study, after mepolizumab discontinuation 

and switching to methotrexate maintenance therapy, seven 

relapses occurred.43 These results led the authors to consider 

the use of mepolizumab not only during the induction of 

disease remission but also as prolonged maintenance therapy 

to avoid relapses.

After these preliminary promising results, a double-blind 

randomized controlled trial (RCT) was conducted in 2017 to 

evaluate the efficacy and safety of mepolizumab in refractory 

or relapsing EGPA.81 In this study, 136 patients were ran-

domly assigned to receive mepolizumab vs placebo, in addi-

tion to standard of care, over a period of 52 weeks and then 

followed up for 8 weeks. Differently from the previously cited 

studies, mepolizumab was administered SC every 4 weeks at T
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a dose of 300 mg (three times the approved dose for severe 

eosinophilic asthma). The decision to use this dose was 

based on prior trials on mepolizumab in severe eosinophilic 

asthma.66 Pavord et al tested different mepolizumab IV doses 

and observed that 250 mg had similar efficacy to 750 mg, but 

greater efficacy than 75 mg in reducing plasma eosinophils 

in severe asthmatic patients.66 Based on this observation 

and drug absolute bioavailability, Wechsler et al found that 

mepolizumab 300 mg SC was equivalent to 250 mg IV and 

thus chose this dose for their study on EGPA.81 Primary end-

points of this study were the accrued weeks of remission and 

the proportion of patients who had remission at both weeks 

36 and 48. Remission was defined as a BVAS of 0 and a daily 

dose of systemic steroid of #4 mg over the 52-week period. 

The trial met both of the primary efficacy endpoints: 28% 

of patients treated with mepolizumab achieved remission 

for an accrued time of at least 24 weeks, compared to 3% of 

those in the placebo group (P,0.001), and 32% of patients 

in the mepolizumab group had remission at both weeks 36 

and 48, compared to 3% in the placebo group (P,0.001). 

Almost half of the patients (47%) in the treatment group 

did not achieve remission, compared to 81% of those in the 

placebo group. This first RCT showed the effectiveness of 

mepolizumab in maintaining remission until the end of the 

study and in prolonging the time to first major relapse com-

pared to placebo, with a safety profile similar to that seen in 

other studies. The most frequent adverse events reported in 

the study by Wechsler et al were headache (32% in mepoli-

zumab vs 18% in the placebo group), arthralgia (22% vs 

18% in the mepolizumab and placebo groups, respectively), 

nasopharingitis and upper respiratory tract infections.81 

Therefore, mepolizumab can be considered as an add-on 

therapy with steroid-sparing effect in cases of relapsing or 

refractory EGPA. In the USA, these results paved the way in 

2017 to the Food and Drug Administration (FDA) approval 

of mepolizumab in adult patients affected by EGPA, at the 

dose of 300 mg administered by SC injection every 4 weeks. 

An observational prospective study has also been planned to 

collect real-life information about the safety and effective-

ness of long-term mepolizumab (ClinicalTrials.gov identifier: 

NCT03557060). Time to EGPA remission and recurrences 

will be evaluated over a 2-year period. Furthermore, a long-

term access program to open-label mepolizumab for patients 

who participated in the previous RCT and who required a 

dose of prednisone greater than 5 mg per day is ongoing 

(ClinicalTrials.gov identifier: NCT03298061).

The results presented by Wechsler et al81 give rise to a 

series of considerations. Differently from the two pilot studies 

previously cited,43,82 in which remission was achieved in the 

great majority of patients, almost half of the patients had a 

relapse during the study period, indicating that non-Th-2- 

and non-eosinophil-driven pathways are probably involved 

in the relapses of the disease. As explained in an earlier 

section (EGPA pathogenesis: what do we know?), EGPA is 

a complex disease and mepolizumab may have a role in only 

a limited number of pathogenic pathways. In this scenario, 

an attempt is being made to identify the disease phenotypes 

that are more likely to respond to mepolizumab. Wechsler 

et al tried to evaluate the role of mepolizumab in different 

subgroups of patients and found that its efficacy was greater 

in patients with an absolute eosinophil count greater than 

150 cells/mm3 at baseline, while patients with a lower value 

of eosinophils did not receive a significant benefit from 

treatment.81 This finding may also partly explain the higher 

remission rate in the pilot study by Moosig et al.43 Patients 

in the pilot study had a mean absolute eosinophil count of 

537 cells/mm3 compared with a mean absolute eosinophil 

count in the RCT of 170 cells/mm3. Wechsler et al also tried 

to divide the study population according to ANCA positivity; 

however, only a minority of patients (10%) were ANCA 

positive at baseline, which did not allow them to perform 

subanalysis on this variable. As underlined by Roufosse, 

the small sample size also precluded the analysis of mepoli-

zumab efficacy according to the different subtypes of EGPA 

disease (vasculitic phase characterized by ANCA positivity, 

alveolar hemorrhage and palpable purpura vs eosinophilic 

phase characterized by asthma, marked blood eosinophilia, 

pulmonary infiltrates and sinonasal abnormalities).85 Future 

studies aimed at finding biomarkers that allow identification 

of patients in whom mepolizumab can play a role as add-on 

therapy may lead to a more precise and personalized approach 

to the treatment of the disease.

Furthermore, even when considering disease remission, 

the definitions used were different among studies, with the 

study by Wechsler et al81 having a more restrictive definition 

and Moosig et al43 a more permissive one, which may have 

influenced the relapse rates.

After approval by the FDA of the 300 mg dose for 

EGPA, Thompson et al presented, in a conference abstract 

in 2018, the preliminary results of a study with lower dose 

mepolizumab (100 mg per day every 4 weeks, as approved 

for severe eosinophilic asthma) in a cohort of patients with 

chronic relapsing EGPA.86 Six patients in chronic steroid 

therapy with an average dose prednisolone of 9 mg per day 

were treated with mepolizumab administered in four SC 

injections of 100 mg (1 injection every month for 4 months). 
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All patients clinically improved after treatment, allowing 

weaning from steroid after 4–9 months. The most appropri-

ate dose and administration route of mepolizumab are still 

the subject of debate: both of the pilot studies previously 

cited used mepolizumab 750 mg monthly IV infusion,43,82 

compared with 300 mg monthly SC administration in the 

RCT.81 These different doses and routes of administration 

may also contribute to the different remission rates observed; 

however, more data on long-term efficacy and tolerability 

are needed.

Another crucial point is the need for immunosuppressive 

agents for EGPA control after the introduction of mepoli-

zumab. Currently, there are few indications in regard to the 

concomitant use of immunosuppressors with mepolizumab. 

The RCTs available on the use of mepolizumab and other 

monoclonal antibodies against IL-5, such as reslizumab 

and benralizumab, for the treatment of EGPA allow the 

continuation of immunosuppressors during the study (Clini-

calTrials.gov identifiers: NCT02947945; NCT03010436).81 

Among the most commonly used immunosuppressive 

drugs for EGPA, azathioprine, mycophenolate mofetil and 

cyclophosphamide must be acknowledged. Azathioprine is 

a purine anti-metabolite that acts on actively proliferating 

cells, particularly antigen-stimulated lymphocytes, causing 

proliferation block. Mycophenolate mofetil is a reversible 

inhibitor of inosine monophosphate dehydrogenase and acts 

on purine synthesis. Its main target is actively proliferating 

antigen-stimulated lymphocytes. Cyclophosphamide is a 

cytotoxic drug that causes DNA alkylation at guanine level, 

causing apoptosis of lymphocytes by breaking the DNA heli-

ces. Therefore, immunosuppressive agents and mepolizumab 

act on different targets and, considering the complexity of 

EGPA pathogenesis and the number of pathways involved, 

this seems to suggest a potential adjuvant role of the two 

therapies rather than a substitutive role of one or the other.

In consideration of the evidence available, the opinion of 

the authors of this review is to continue immunosuppressive 

therapy at the time of initiation of mepolizumab or other 

inhibitors of the immunologic axis of IL-5. During follow-up, 

the adjustment or reduction of both immunosuppressive 

and steroid therapy will be conducted according to clinical 

response to the new agent.

Given this current evidence, the potential place in therapy 

for mepolizumab in EGPA is as add-on treatment in cases 

of refractory or relapsing disease, despite optimization of 

first line treatment (steroids and/or immunosuppressors). Its 

role as a steroid-sparing agent has also been explored, with 

good preliminary results. However, the most effective and 

tolerated dose in EGPA still needs to be determined, and 

studies are ongoing.

Conclusion and future perspectives
Mepolizumab has been effectively used in patients with severe 

refractory eosinophilic asthma in recent years.83 Consider-

ing the similarities between EGPA and severe eosinophilic 

asthma pathogenesis, mepolizumab has been introduced as 

an add-on therapeutic agent in refractory or relapsing EGPA, 

with promising preliminary results. However, it is still not 

clear whether the efficacy of mepolizumab in the treatment 

of EGPA is due mainly to its ability to control asthma symp-

toms or whether it also plays a role in systemic vasculitis 

manifestations.84 As described in the “EGPA pathogenesis: 

what do we know?” section, tissue damage in EGPA is not 

completely due to eosinophilic inflammation, and the activity 

of mepolizumab on other factors is probably minimal.

Furthermore, the paucity of high-quality data and the lack 

of longitudinal information make our knowledge on the best 

dose to use and the duration of therapy uncertain. Future studies 

on larger multinational populations with prolonged follow-up 

are needed to shed light on these unanswered questions.
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