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Summary 

Eosinophilic granulomatosis with polyangiitis (EGPA, formerly Churg–Strauss syndrome) is 

the least frequent antineutrophil cytoplasm antibody (ANCA)-associated vasculitis (AAV). 

Major advances of our knowledge on its pathophysiology have revealed features of both AAV 

and eosinophilic disorders. The development of targeted biotherapies for both diseases opened 

new possibilities for EGPA management. In this review, we highlight the rationale underlying 

the routine treatment strategy, which relies mainly on corticosteroids, with 

immunosuppressant adjunction for severe disease. However, novel therapies are still needed 

for refractory/relapsing disease and to alleviate the corticosteroid-dependence of asthma and 

chronic rhinosinusitis. At present, the most promising biotherapies target either eosinophil 

biology, like mepolizumab, an anti-interleukin-5, or the B-cell compartment, with rituximab. 

Recent clinical data on new treatment options are discussed and therapeutic strategies are 

proposed.  
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1-Introduction 

According to the 2012-revised Chapel Hill classification, eosinophilic granulomatous 

polyangiitis (EGPA) is classified as a small-vessel necrotizing vasculitis belonging to the 

antineutrophil cytoplasm antibody (ANCA)-associated vasculitis (AAV) group, which also 

includes granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) [1]. 

However, EGPA is unique among AAVs because of its specific clinical, biological and 

histological features, i.e., high asthma prevalence, eosinophilia and eosinophil infiltrates in 

tissues. Moreover, ANCA are positive in only 30-40% of EGPA patients [2–4]. Its 

pathophysiology is considered by many authors to be an overlap between the immune 

mechanisms at work in AAVs and the pathological processes observed in eosinophilic 

syndromes [5]. EGPA is commonly divided into two phenotypes depending on ANCA status: 

anti-myeloperoxidase (MPO)-ANCA+ patients having a more vasculitis phenotype, with 

peripheral neuropathy, purpura, renal involvement and biopsy-proven vasculitis; and MPO-

ANCA– patients being at higher risk of cardiac involvement [2,6–8]. Although that distinction 

between phenotypes has not yet impacted the current treatment strategy, emerging targeted 

biotherapies being evaluated might lead to a phenotype-based approach and achieve 

personalized treatment regimens for EGPA patients [9]. 

The important role of eosinophils in EGPA and recent development of effective agents to treat 

other eosinophil-related diseases (e.g., asthma, hypereosinophilic syndrome) have created 

new therapeutic possibilities for EGPA. Until recently, standard EGPA care relied on 

systemic corticosteroids (CS), combined with immunosuppressants (ISs) for severe and/or 

refractory diseases. However, data from a recent clinical trial [10] on an eosinophil-targeting 

biotherapy (i.e. anti-interleukin-5; IL-5) are changing that paradigm, and it will possibly 

change further, once the results of ongoing trials, with other anti-IL-5 products and other 
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agents proven successful in AAVs (i.e. rituximab), become available.  

This review describes the agents currently being used to treat EGPA and the most promising 

ones that will soon become available, as well as treatment strategies.  

 

2-Available treatments 

2.1-Therapies for asthma and ENT manifestations 

Asthma and ear, nose & throat (ENT) manifestations are highly prevalent in EGPA, affecting 

> 90% and 48% of 383 patients, respectively, in the largest retrospective study [2]. Those 

symptoms are often recurrent/chronic and dramatically impact the quality of life of those 

affected [11]. Importantly, those manifestations can often be successfully alleviated with 

locally administered treatments and, hence, they should be used preferentially. Pertinently, 

local therapies have limited systemic adverse events (AEs) and can contribute to lowering 

systemic drug doses.  

 

2.1.1-Therapies for asthma 

Asthma symptoms of EGPA have no specificity other than usually being categorized as 

severe, defined as remaining uncontrolled despite maximal inhaled-CS therapy (ICS) 

associated with another inhaled agent and/or the need for systemic CS [12]. Different asthma 

phenotypes have been described, with that of EGPA being classified as non-allergic 

eosinophilic [13]. Currently, in the context of EGPA, asthma management should follow the 

general recommendations of the international Global Initiative for Asthma (GINA) [14]: 

treatment must be adjusted to disease severity, with a stepwise pharmacological approach 

combined with non-pharmacological treatments and therapeutic education. Briefly, first, 

medications (inhaler), usually a short-acting β2-agonist, should be used as-needed to relieve 

an exacerbation. Long-term treatment is often inevitable to control symptoms and prevent, or 
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at least increase intervals between, exacerbations. Patient education in the appropriate 

administration of inhaled therapies is essential. Daily ICS (e.g., beclomethasone, fluticasone, 

budesonide) remains the foundation of long-term treatment; when it fails, long-acting β2-

agonists (e.g. formoterol, salmeterol) can be added. Several fixed drug combinations with 

different doses are available. Should they still be insufficient at maximal dose: inhaled 

tiotropium, oral leukotriene-receptor antagonist and/or theophylline, can be included in the 

therapeutic regimen.  

Should those drugs still prove insufficient, the next step is the use of systemic agents: oral CS, 

and/or anti-IgE biotherapy (omalizumab) for elevated immunoglobulin E (IgE) or anti-IL-5 

(mepolizumab, reslizumab, benralizumab) for eosinophilia [12,14].  

 

2.1.2- Therapies for ENT manifestations 

EGPA can be responsible for numerous ENT symptoms: epistaxis, nasal obstruction, crusts, 

discharge, burning pain in the sinonasal region, headaches, sinus polyps, hearing loss and ear 

stuffiness [11,15]. They are usually consecutive to chronic rhinosinusitis and frequently 

concomitant with nasal polyposis [16]. Intranasal CS remain the main effective therapy for 

the ENT symptoms mediated by mucosa inflammation [17]. Many CS are available in 

different formulations—sprays, drops, inhalers: beclomethasone dipropionate, budesonide, 

flunisolide, fluticasone propionate, triamcinolone acetonide, mometasone furoate, 

betamethasone and dexamethasone. Their superiority to placebo in treating allergic rhinitis 

and polyposis was demonstrated in several randomized–controlled trials (RCTs) [18], and, in 

the absence of a specific study on vasculitis, their use in EGPA is extrapolated from those 

findings. Intranasal CS are administered as drops or sprays and patients need to be taught how 

to use them correctly. Topical CS drops are more effective against nasal polyposis [19]. The 

main AEs are local irritation and the risk of systemic passage for the drugs with high 
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bioavailability (betamethasone and dexamethasone). The addition of daily nasal saline 

irrigation can be beneficial, safe and inexpensive. Intranasal decongestants (ephedrine, 

xylometazoline) relieve nasal obstruction but should not be used beyond a few days because 

of the risk of tachyphylaxis leading to increased chronic nasal obstruction.  

Oral drugs can be tried for CS inefficacy: antihistamines for proven allergy and/or long-term 

administration of antibiotics (macrolides). Nasal surgery might also be considered, although 

polyp recurrence is frequent [19]. 

 

2.2- Systemic therapies 

2.2.1- Corticosteroids 

CS are the mainstay of EGPA treatment. Their use to treat vasculitides since the 1950s has 

been associated with notably improved remission rates and sharply reduced disease-related 

mortality, with 5-year survival rising from 13% for untreated patients to 48% for patients 

receiving CS, according to a large, historical, retrospective study on 130 polyarteritis nodosa 

(PAN) patients in the 1960s [20]. Since then, CS use has been extended to many vasculitides, 

becoming the reference therapy. In the 1970s, a case-series of 30 EGPA (Churg–Strauss 

syndrome at the time) patients from the Mayo Clinic supported CS efficacy specifically in this 

indication with 62% 5-year survival [21]. Although no controlled trial has ever been 

conducted, it is certain that CS transformed EGPA prognosis, compared to its ‘dreadful’ 

outcome in the pre-CS era, when it was fatal for almost all patients.  

CS have multiple targets in the immune and hematopoietic systems, notably eosinophils. It is 

well-known that these drugs can normalize the eosinophilia of eosinophilic disorders, 

including EGPA, within a few days. The mechanisms underlying CS efficacy comprise 

pleiotropic effects at genomic (gene expression suppression/activation) and non-genomic 

levels [22]. Just to cite a few, CS can induce T-cell suppression, with subsequently fewer 
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inflammatory vasculitis/granulomatous processes, and ‘shutdown’ the Th2-cytokines (IL-4, 

IL-13, IL-5) implicated in eosinophil migration and tissue recruitment. CS also target 

eosinophils directly, through an apoptotic process resulting in eosinopenia. In addition, CS 

can control histamine release by basophils and mast cells implicated in asthmatic and allergic 

ENT manifestations [23]. Overall, these properties explain the rapid and remarkable CS 

efficacy against EGPA asthma and systemic manifestations.  

CS are usually prescribed at an initial dose of 1 mg/kg/day prednisone-equivalent to obtain 

remission of organ/life-threatening disease, as recommended [24,25]. During severe EGPA 

flares, pulse methylprednisolone (7.5–15 mg/kg/day) can be infused over 60 min and repeated 

at 24-h intervals for 1–3 days. Frequent CS AEs include hypokalemia, high blood pressure 

and insomnia; however, severe AEs, albeit rare, are sudden death, cardiac arrhythmia, 

myocardial infarction, gastrointestinal bleeding, seizures and manic episode. Although 

consensus had been reached regarding this initial CS dose, treatment duration or tapering 

schedules lacks consensus.  

The frequent flares of asthma and ENT manifestations during oral CS tapering are major 

difficulties in managing EGPA. Although usually not life-threatening, those recurrent 

manifestations dramatically impact the patient’s quality of life and CS remain the most 

effective drugs to counter them. Therefore, most EGPA patients take CS for prolonged 

periods, if not indefinitely, for ‘CS-dependent’ disease. Those patients risk developing CS-

associated long-term AEs and clinicians must strive to prevent avoidable ones, like infections, 

osteoporosis, myopathy and metabolic disorders: weight gain, diabetes, dyslipidemia [26]. 

 

2.2.2 -Immunosuppressants (ISs) 

ISs are commonly prescribed in combination with CS to treat severe EGPA. The drugs and/or 

doses differ depending on the treatment phase, i.e., induction or maintenance regimen. 
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2.2.2.1 Cyclophosphamide (CYC) 

CYC, the most frequently prescribed IS to control severe vasculitis, is an alkylating agent 

whose metabolites disrupt DNA function, causing cell death. In inflammatory conditions, like 

active autoimmune disease, it mainly blocks B- and T-cell replications and probably that of 

eosinophils through indirect effects on bone-marrow precursors. It is thus a non-specific IS, 

with several AEs. Major AEs include hemorrhagic cystitis, bone-marrow suppression, ovarian 

failure and increased risk of cancer [27]. 

From a historical perspective, CYC use to treat systemic vasculitides was first reported in the 

1970s [28,29]. Combined with CS, it significantly increased complete remission rates and 

global survival of GPA patients. It can be taken orally on a daily basis or sequentially infused. 

Although IV CYC was found non-inferior to oral CYC in earlier RCTs in terms of efficacy in 

GPA patients, with fewer safety concerns for IV administration [30–32], more recent results 

suggested that pulses were associated with a higher relapse risk, without any mortality or 

long-term morbidity differences [33]. However, CYC efficacy against EGPA is less well-

established, and mostly inferred from study results combining EGPA and PAN patients [34]. 

The equivalence of oral and IV strategies was suggested by the findings of a study on 25 

patients [35]. The results of an RCT that enrolled 48 EGPA patients showed that 12 months of 

pulse CYC achieved a higher remission rate than a 6-month regimen, with no subsequent 

maintenance IS [36]. 

The usual pulse protocol is 0.5–0.7 g/m2 every 2 weeks for 3 infusions, followed by 

reinfusions every 3 weeks for a total of 6 doses. Oral CYC is prescribed at 2–3 mg/kg/day for 

3–6 months. For fragile subjects, like those aged 65 or older, lower doses have been shown to 

be as effective against different systemic necrotizing vasculitides [37]. IV CYC infusion must 

be combined with antiemetic therapy and good hydration, with MESNA (2-
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mercaptoethanesulfonate sodium) prophylaxis encouraged to limit bladder toxicity. 

Contraception is mandatory for men and women receiving CYC. For childbearing-aged 

women, the main fertility-preservation methods are gonadotrophin-releasing hormone 

(GnRH)-agonist injections. Sperm banking, oocyte or egg cryopreservation can also be 

considered, when there is no urgency to initiate CYC therapy. 

To date, the superiority of CYC to treat EGPA has not been matched by any other drug. 

Therefore, CYC should remain the first choice for the most severe EGPA forms. 

 

2.2.2.2-Other immunosuppressants 

The main other IS treatments evaluated for AAVs are azathioprine and methotrexate. 

Currently, these ISs and other cytotoxic agents are given, after CYC induction, as 

maintenance therapy for at least 18–24 months, or for patients with contraindications to CYC 

use. Initially, azathioprine equivalence to CYC to limit relapses of GPA or MPA during the 

maintenance phase was demonstrated, with a better safety profile [38], justifying CYC 

replacement by other ISs once remission had been obtained.  

No prospective trial specifically addressed the usefulness of these drugs as remission-

maintenance therapy for EGPA specifically. Consensus is based on the apparent azathioprine 

and methotrexate equivalence for maintenance in RCTs on other AAVs [39], and superiority 

to mycophenolate mofetil [40]. For EGPA remission-maintenance, azathioprine (2–3 

mg/kg/day) or methotrexate (0.3 mg/m2 or 10–25 mg weekly) is usually prescribed. More 

recently, rituximab was shown to be superior to those ISs, to maintain remissions of non-

EGPA AAVs, with similar safety profiles[41]. Ongoing studies on rituximab for EGPA will 

determine whether rituximab can also be a good maintenance agent for EGPA or not.  

The mentioned studies evaluated those ISs as maintenance therapy for severe AAVs, not for 

remission-induction. The results of an RCT that included non-severe EGPA patients 



 10 

demonstrated that azathioprine adjunction to CS for remission induction had no significant 

impact on remission or relapse rates [42], and no beneficial effect on asthma/rhinosinusitis 

exacerbation rates was found. The place of ISs according to disease severity during EGPA 

management is addressed below. 

 

2.2.3 - Intravenous immunoglobulins (IVIg) and plasma exchanges 

2.2.3.1 - IVIg  

IVIg have well-known immunomodulatory properties, explaining their use to treat many 

autoimmune diseases [43]. However, information on vasculitides is limited. An RCT, 

published in the early 2000s, compared a single IVIg dose (total dose: 2 g/kg over 2 days) to 

placebo for AAV patients (GPA and MPA) with persistent disease activity [44]. That single 

administration had positive but only transient (< 3 months) impact on disease remission. 

Based on two uncontrolled, open-label studies, IVIg as add-on therapy was effective when 

used monthly for 6 months [45] or monthly for 6 months and then every 2 months [46]. Based 

on our experience, IVIg have a niche indication in AAVs, requiring case-by-case evaluation. 

Given the absence of EGPA patients in the above-mentioned studies, we cannot conclude to a 

potential IVIg benefit against EGPA.  

 

2.2.3.2- Plasma exchanges 

Plasma exchanges are usually considered for acute kidney failure and/or intraalveolar 

hemorrhage. Akin to IVIg, the place of plasma exchanges in the EGPA armamentarium relies 

on results from studies conducted on other AAVs, namely GPA and MPA. An early RCT 

demonstrated that plasma exchanges had temporary efficacy against extracapillary 

glomerulonephritis causing severe renal insufficiency (creatininemia ≥ 500 µmol/L) [47]. 

Recently published results from the large PEXIVAS RCT evaluating plasma exchanges for 
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AAV patients with at least moderate renal insufficiency (estimated glomerular filtration rate < 

50 mL/min) confirmed that they had no effect on mortality or the development of end stage 

renal disease [48]. No EGPA patients were enrolled in that trial. However, a small RCT 

performed in the 90’s including 48 PAN patients and 14 EGPA patients did not show benefice 

of PLEX as an add-on therapy to CYC plus CS [49]. 

Plasma exchanges are also prescribed for severe alveolar hemorrhage, although their efficacy 

was not proven in a prospective study on this indication in AAV but based on usual 

management of anti-glomerular basement membrane vasculitis. 

 

2.4 Targeted biotherapies 

2.4.1 Anti-IL-5: mepolizumab  

IL-5 is the major cytokine responsible for eosinophil activation, chemoattraction and survival. 

The findings of several reports indicated elevated IL-5 levels in EGPA patients, positioning 

this cytokine as a potential treatment [50,51]. Mepolizumab is the first anti-IL-5 developed 

and approved to treat severe eosinophilic asthma [52]. It has also been investigated in several 

eosinophil-related disorders, e.g., hypereosinophilic syndrome, chronic rhinosinusitis, atopic 

dermatitis. Mepolizumab, a humanized monoclonal IgG1 antibody, binds free IL-5 and 

thereby prevents its binding to the α-subunit of the IL-5 receptor that is predominantly 

expressed on human eosinophils [52]. It thereby inhibits IL-5 signaling in eosinophils, and 

blocks their activation and tissue accumulation.  

A potential mepolizumab benefit in EGPA patients was observed in small open-label pilot 

studies [53–56], followed by the first large scale RCT specifically on 136 EGPA patients with 

uncontrolled disease, i.e., asthma and/or ENT manifestations or mostly non-severe systemic 

vasculitis [10]. At study onset, all patients received CS and half of them were also taking an 

IS. Once a month, 300 mg of mepolizumab were injected subcutaneously, a dose three times 
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that approved for asthma by FDA and EMA. The Birmingham Vasculitis Activity Score 

(BVAS) was applied to evaluate efficacy, with the primary endpoint being the accrued time in 

remission during the first year of follow-up. The mepolizumab-arm’s remission rate was 28% 

of patients with >24 weeks of accrued remission, as opposed to 3% of placebo-arm subjects. 

In addition, after 12 months of treatment, the relapse rate was halved for those given 

mepolizumab, and their ENT and asthma symptoms had regressed but lung-function–test 

results were not better. Those global improvements were associated with CS tapering: 44% of 

the mepolizumab-treated patients were taking < 5 mg/day of prednisone or its equivalent vs 

7% of those in the placebo arm. Overall, mepolizumab was superior to placebo but had a 

limited efficacy for non-life-threatening EGPA. 

The most common AEs were transient, not severe and reported at comparable frequencies in 

the placebo group: headaches, nasopharyngitis, arthralgias, sinusitis, upper respiratory tract 

infection and local injection-site reactions. Systemic reactions in both groups were infrequent 

but more frequent in the mepolizumab group. Thus, mepolizumab’s safety profile was 

satisfactory and similar to that observed previously [52]. 

The results of that RCT make mepolizumab a potential treatment for difficult-to-treat 

refractory/relapsing EGPA, as ∼30% of the patients reached the two primary endpoints for 

efficacy regarding remission rates [10]. Moreover, they led to the 2017 US Food and Drug 

Administration authorization of mepolizumab as the first drug specifically approved for 

EGPA [57]. However, the trial had several limitations and further studies are needed to 

determine more precisely when mepolizumab should be used. One of its most important 

limitations was the exclusion of patients with life-threatening manifestations, meaning that 

their risk/benefit ratio remains unknown. Also, mepolizumab efficacy against specific EGPA-

vasculitis symptoms was unclear because the read-out combined them with asthma and/or 

ENT manifestations. 
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Mepolizumab is now being evaluated in an extension phase of the first trial to better assess 

long-term efficacy [58]. In addition to mepolizumab, other anti-IL-5 biotherapies (reslizumab 

[59] and benralizumab [60]) are being tested (phase-II trials) as EGPA-remission–induction 

options. 

 

2.4.2-Rituximab 

This biotherapy has become one of the first-line treatment options for AAV-remission–

induction and –maintenance regimens. Rituximab is an anti-CD20 chimeric mouse-human 

monoclonal IgG antibody. It induces B-cell depletion for a mean of 6–9 months with a high 

variability for normal B-cell count recovery, usually between 12 and 24 months [61,62]. It 

was initially developed to treat B-cell lymphomas but also proved useful against several 

autoimmune diseases, even though the exact mechanism(s) underlying its efficacy remain 

unclear. Currently it is licensed in Europe for two autoimmune diseases: rheumatoid arthritis, 

and severe AAVs in adults (e.g. GPA and MPA). The recommended dose to induce AAV 

remission is 375 mg/m2 infused once-a-week for 4 weeks. To treat rheumatoid arthritis, 1000 

mg are infused twice at a 15-day interval (total 2 g). That regimen appeared equally effective 

and safe in a retrospective study on 16 AAV patients [63] and is also commonly used now in 

practice. To maintain remission, renewed 500-mg infusions are given at 6-month intervals for 

at least 18 months [41]. A more recent formulation is being injected subcutaneously to treat 

hematological malignancies but no information is available for AAVs regarding this route. 

The main rituximab-associated AEs are allergic reaction to the infusion, increased risk of 

community-acquired infections and, rarely, specific opportunistic infections, e.g., 

Pneumocystis jirovecii, varicella-zoster virus, progressive multifocal leukoencephalopathy 

secondary to JC polyomavirus and latent hepatitis B virus reactivation [64]. Repeated 

infusions were associated with hypogammaglobulinemia [64]. 
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EGPA patients were not included in the studies demonstrating that rituximab challenges of 

the supremacy of CYC and azathioprine, for AAV (GPA and MPA) induction and 

maintenance regimens, respectively [41,65,66]. While ongoing RCTs are evaluating 

rituximab for EGPA patients [67,68], the information now available relies on case reports and 

open-label studies [69–77]. Despite their low level of evidence in this setting, rituximab 

globally provided potential benefit against asthma and/or ENT symptoms and EGPA-

vasculitis–induced organ impairment. Notably, in the largest retrospective series, 36/41 (88%) 

patients had improved clinically at 12 months: 49% in remission and 39% with partial 

responses [76]. Those outcomes were associated with mean daily CS doses declining from 15 

mg at baseline to 8 mg at 6 and 12 months. In another retrospective study that enrolled two 

groups of 14 age- and sex-matched patients followed for 3 years, rituximab efficacy was 

apparently as good as CYC’s [77]. One third of patients experienced a complete remission 

and the other a partial response in both groups. Rituximab use was also associated with CS 

tapering from 22.5 mg to 5 mg after 12 months. In two previous studies, rituximab’s safety 

profile was similar to those obtained in RCTs on AAVs [41,65,66], except for more allergic 

reactions to infusions reported in one study [76].  

In 2018, RCTs are examining rituximab efficacy as a remission-induction [67] and  

-maintenance therapy [68]. Many other B-cell–targeting (other anti-CD20, anti-CD19) 

biotherapies are now available to treat hematological malignancies but, to the best of our 

knowledge, no reports of their use to treat AAVs have been published. 

 

2.4.3-Anti-IgE (omalizumab)  

Omalizumab, a monoclonal IgG antibody that recognizes free circulating IgE, prevents its 

binding to its specific high-affinity receptor FcεRI that is constitutively expressed on 

basophils and mastocytes, which ultimately blocks the allergic cascade, notably cell 
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degranulation (histamine); it too causes transient lowering of eosinophilia. This biotherapy 

was first approved to treat severe asthma with elevated plasma IgE levels [78], and then for 

chronic spontaneous urticaria [79]. Its potential against chronic rhinosinusitis with nasal 

polyposis is also being examined [80]. Omalizumab is injected subcutaneously, once or twice 

a month, at a dose dependent on the patient’s circulating IgE levels and weight. It is usually 

well-tolerated, with minor AEs like local reaction at the injection site. 

So far, omalizumab use has been reported almost exclusively as an add-on therapy for severe 

CS-resistant EGPA-associated asthma, in several case reports [81–88]. Its efficacy in that 

context was apparently satisfactory but two patients suffered severe asthma exacerbations 

[81]. Notably, information on its potential efficacy against EGPA systemic complications is 

lacking because few treated patients corresponded to this scenario. Indeed, we cannot expect 

omalizumab to have a major contribution to countering EGPA based on what is known now 

about its pathophysiology where IgE is involved in EGPA’s ‘allergic’ manifestations, mainly 

asthma and/or ENT symptoms, but uncertainty surrounds IgE impact on eosinophil 

infiltration, granuloma formation and vasculitis. In addition, EGPA was reportedly revealed in 

asthma patients taking omalizumab [89–92]. It was hypothesized that this unmasking resulted 

from the CS-sparing effect of anti-IgE therapy, rather than direct triggering of vasculitis 

onset. 

Overall, these observations support a potential omalizumab benefit for EGPA patients with 

severe asthma and/or allergic ENT manifestations. 

 

2.4.4- Interferon-α (IFN-α) 

IFN-α, a known immunomodulator, also has cytoreductive properties during 

myeloproliferative neoplasms. Both of those mechanisms could explain the observed 

reduction of eosinophil numbers in patients with eosinophilic disorders [93] or EGPA. IFN-α 
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treatment of EGPA was reported in several case reports and case-series [94–98] but its 

efficacy remains difficult to assess without a control group for comparison. The dose used in 

this indication was usually 3 million units ×3/week with the conventional formulation or 135 

µg/week of pegylated IFN-α. The main AEs were dose-dependent and corresponded to 

fatigue and flu-like symptoms, cytopenias, hepatic toxicity, hypothyroidism, peripheral 

neuropathy and depression. 

 

2.4.5- Tumor necrosis factor α blockers  

The only available information is derived from five case reports with conflicting findings that 

do not support their use to treat EGPA [99–101]. Further pharmacological development in this 

indication seems unlikely. 

 

2.5-Anti-leukotriene therapy 

Leukotriene-receptor agonists (LTRAs), such as montelukast or zafirlukast, are systemic 

drugs used to treat severe asthma [14]. Some observations raised concerns about their possible 

triggering of EGPA onset [102,103]. However, it was advanced that EGPA appearance during 

LTRA therapy could reflect their efficacy as a CS-sparing agent, unmasking the autoimmune 

disorder [104]. Therefore, LTRAs can be prescribed for EGPA patients’ asthma 

manifestations but requires close monitoring of systemic vasculitis manifestations [24]. 

 

3- Potential future therapies 

Several other agents are under consideration for EGPA treatment. The potential promising 

biological therapies are mainly those tested for asthma and/or eosinophil-mediated conditions 

[105].  

Other anti-IL-5 agents are investigated in RCTs: reslizumab and the IL-5Rα- antagonist 
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benralizumab are both evaluated in phase II trials in EGPA after successful completion of 

phase III RCTs in asthma.  

IL-4 and IL-13 are major cytokines for Th2 profile and eosinophil activation. Agents such 

as dupilumab, pitakinra, lebrikizumab block IL-4 receptor or the circulating IL-13. Ongoing 

trials in asthma may open new opportunities for EGPA. 

 

 

4- Management of the disease 

Before the CS era, nearly 90% of PAN patients died of their disease within 5 years [20]. Use 

of CS in combination with IS, or not, was associated with stupendously prolonged survival, as 

corroborated > 90% 7-year survival rate in 2013 [106]. However, this major improvement is 

accompanied by a high risk of relapse, 30–40% within 5 years when considering the vasculitis 

process (and not the ENT/asthma manifestations) [2,106], justifying maintenance therapy 

once remission is obtained. Unfortunately, ISs carry a heavy morbidity–mortality burden. 

Thus, EGPA must be considered a chronic disease that requires finding the delicate 

equilibrium between IS intensity/duration and the relapse-associated risk of mortality and 

sequelae. Hence, managing EGPA takes on a severity-based approach (figure 1).  

 

4.1-Assessing EGPA severity 

Severity is usually defined as life-threatening manifestations and/or organ impairment 

associated with long-term poor prognosis. AAV severity is assessed with two main tools: 

BVAS and the Five-Factor Score (FFS) [107,108], whose results are often comparable, 

without evidence supporting the superiority of one over the other. However, the FFS is very 

simple to use and easily implemented in routine clinical practice. Moreover, most of the 

studies on EGPA used the FFS. The management strategies described below are based on the 
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FFS. 

As its name indicated, the FFS comprises five items, each scored 1 point when present: age 

> 65 years, cardiac involvement, gastrointestinal involvement, stabilized creatininemia ≥ 150 

μmol/L, and/or absence of ENT manifestations [107], with a score ≥ 1 defining severe disease. 

For example a patient above 65 years or with any of the above mentioned organ involvement 

should be considered as having a severe disease and treated accordingly. The therapeutic 

regimen for severe and non-severe EGPA comprises a remission-induction phase followed by 

remission-maintenance therapy. These strategies differ according to disease severity as 

detailed below. 

 

4.2-Mild EGPA management 

For mild EGPA flares (FFS = 0), treatment may rely on CS alone. Indeed, CS monotherapy 

can induce sustained remission in > 90% of these non-severe episodes [109]. Evidence 

supporting or consensus regarding an optimal dose does not yet exist. Most clinicians 

prescribe CS at 0.7–1 mg/kg/day until remission is obtained, usually in 2–3 weeks, after 

which they are gradually tapered until weaning, if possible, or otherwise until the minimal 

effective dose is reached. The optimal duration of maintenance therapy is unknown. In a 

placebo-controlled trial on 51 EGPA patients, the immediate adjunction of azathioprine 

during the remission-induction phase did not improve disease-remission rates, attenuate 

relapse risk, increase CS-sparing or lower the asthma/rhinosinusitis-exacerbation rate [42]. 

However, IS adjunction proved beneficial to induce remission for patients with mild flares 

resistant to the ongoing CS dose [109]. Therefore, IS for non-severe flares should be reserved 

for CS failure. That notion agrees with the EGPA Consensus Task Force recommendations 

[24], whereas the 2016 EULAR guidelines for AAVs advised combining CS + methotrexate 

or mycophenolate for all patients [25]. Based on recently published RCT results [10], anti-IL-
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5 (mepolizumab) could be a valid alternative. In that trial, some patients’ mild flares were 

treated with mepolizumab + CS without IS. Additional studies are warranted to elucidate this 

biotherapy’s place in managing EGPA-vasculitis relapses. IFN-α remains a second- or third-

line therapeutic alternative. 

If the difficult-to-treat symptoms are asthma or ENT manifestations of EGPA, then local 

treatments and associated measures, as detailed above, must be escalated. For the most severe 

asthma, LTRAs, anti-IgE (omalizumab) or anti-IL-5 (mepolizumab) are options. Omalizumab 

is indicated for severe asthma with elevated serum IgE levels and mepolizumab is authorized 

for severe eosinophilic asthma. Those agents are currently being evaluated for chronic 

rhinosinusitis and nasal polyposis (EGPA) complications [17]. Nasal surgery is another 

possible therapeutic choice [17,19]. 

 

4.3-Severe EGPA management 

CS and an IS should be included in the induction regimen for patients relapsing with FFS ≥ 1. 

As detailed above, CYC remains the first IS-of-choice for EGPA-remission induction. Once 

remission has been obtained, it is consensually agreed that CS should be tapered progressively 

to reach ~0.3 mg/kg/day at 3 months and 0.15 mg/kg/day at 6 months [24]. CYC should be 

pursued for 6 IV infusions or for 3–6 months of oral intake.  

When CYC is contraindicated or fails, mepolizumab, rituximab or IVIg may be beneficial. 

The mepolizumab RCT obtained the best evidence-based proof of its efficacy [10]. The 

results of ongoing RCTs with rituximab may soon challenge the current strategies [67,68]. 

When patients develop acute kidney failure and/or intraalveolar hemorrhage, also known as 

pulmonary–renal syndrome, adjunction of plasma exchanges can be considered [24,25] 

although efficacy is uncertain.  

At the end of the remission-induction phase, CYC should be replaced by another IS, either 
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azathioprine or methotrexate. This maintenance regimen should be continued for a total of 

18–24 months after sustained remission has been obtained. Mepolizumab may be an 

alternative to the mentioned ISs.  

 

4.4-Relapse management 

Relapses are common in AAVs, occurring in up to 40% of the patients within 5 years of 

remission [2,106]. Importantly, the EGPA Task Force plead for a definition of relapse that 

considered the systemic vasculitis manifestations, but not the asthma/rhinosinusitis symptoms 

[24]. The latter fall under specific strategies addressed above.  

The relapse-treatment strategy for systemic EGPA-vasculitis manifestations depends mainly 

on disease severity and the remission-to-relapse interval, but no clear consensus has been 

reached concerning the duration of such treatment. For patients whose flare is organ-

threatening (FFS ≥ 1), rapid reinitiation of an induction regimen is essential, as described 

above for severe disease management. When the relapse is mild (FFS = 0) and becomes 

evident when the patient is off treatment, CS should be reintroduced, as detailed above under 

mild disease management. On the other hand, when the relapse occurs despite ongoing 

treatment, therapeutic strategies include CS-dose intensification, without or with IS 

adjunction or switch. For example, for relapses occurring during remission-maintenance with 

azathioprine, switching to methotrexate as the new maintenance drug should be considered 

once remission is consolidated.  

 

5-Associated measures 

As detailed previously, long-term AAV management is associated with an increased risk of 

infection, which can be attenuated in different ways. Vaccinations with inactivated vaccines 

must be encouraged, especially against seasonal flu and pneumococcal infections. Co–
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trimoxazole prophylaxis against Pneumocystis jirovecii pneumonia is recommended for 

severely immunosuppressed patients, e.g. those who received CYC, rituximab or high-dose 

CS [110]. Indeed, co–trimoxazole efficacy was proven in primary systemic vasculitis [111]. 

For asthma, in addition to the detailed locally administered pharmacological therapies, 

patients should be encouraged to stop smoking [12,24]. 

 

6-Conclusion 

In this review, we emphasized the agents currently available to treat EGPA and their 

therapeutic strategies. Beyond the ‘old drugs’, i.e. CS and ISs, several targeted biotherapies 

provide new options. The recently completed mepolizumab trial, the first RCT of a biotherapy 

for EGPA patients, probably constitutes a major advance in the management of this vasculitis. 

The ongoing trials dedicated to EGPA will hopefully add new information on the place of 

these promising agents. Furthermore, several other biotherapies (e.g. anti-IL-4, anti-IL-13, 

anti-CCR3 chemokine receptor) being tested for efficacy against eosinophil-related conditions 

may constitute potential candidates for EGPA treatment. 
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Glossary  

AAV ANCA-associated vasculitis 

AE  adverse event 

ANCA  antineutrophil cytoplasm antibody 

BVAS  Birmingham Vasculitis Activity Score 

CD  cluster of differentiation 

CS  corticosteroids 

CYC cyclophosphamide 

EGPA  eosinophilic granulomatous polyangiitis 

EMA  European medical agency 

ENT  ear, nose & throat 

FDA  Food and drug agency 

FFS  Five-Factor Score 

GPA  granulomatosis with polyangiitis 

ICS  inhaled corticosteroids 

IFN-α interferon-α  

IgE  immunoglobulin E 

IgG immunoglobulin G 

IL  interleukin 

IL-5Rα interleukin-5 receptor alpha subunit 

IS  immunosuppressant 

IV intravenous 

IVIg  intravenous immunoglobulin 

LTRA  leukotriene-receptor agonist 

MPA  microscopic polyangiitis 



 23 

PAN polyarteritis nodosa 

RCT  randomized–controlled trial 
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