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ABSTRACT 67 

Eosinophilic Granulomatosis with Polyangiitis (EGPA) is a rare anti-neutrophil cytoplasmic 68 

antibody (ANCA)-associated vasculitis (AAV), characterised by asthma, eosinophilia and 69 

granulomatous or vasculitic involvement of several organs. The diagnosis and management 70 

of EGPA are often challenging and require an integrated, multidisciplinary approach. Current 71 

practice relies on the 2015 recommendations developed by an EGPA task force and on the 72 

2016 EULAR/ERA-EDTA recommendations for AAV. In 2021, the ACR/Vasculitis Foundation 73 

guidelines for the management of AAV were developed. The 2016 and 2021 guidelines, 74 

however, focus on all AAV forms and are therefore not focussed on EGPA. In the past few 75 

years, new treatment options have become available for EGPA, and significant advances 76 

were made in understanding its pathogenesis, clinical subphenotypes and differential 77 

diagnosis. Herein, we developed evidence-based, cross-discipline guidelines for the 78 

diagnosis and management of EGPA. A panel of 30 European experts defined the items that 79 

drove literature search and voted the statements. Consensus was reached for 16 items and 80 

five overarching principles covering diagnosis and staging, treatment, outcome and follow-up 81 

of EGPA. The recommendations generated for each item were based on evidence from 82 

systematic literature reviews, as well as expert opinion, as appropriate. Level of evidence, 83 

grade of recommendation and level of agreement were assessed for each statement. These 84 

recommendations are primarily meant to be used by healthcare professionals, 85 

pharmaceutical industries and drug regulatory authorities, to guide clinical practice and 86 

decision-making in EGPA. These recommendations are not intended to limit access to 87 

medications by health care agencies, nor to impose a fixed order in medication use.  88 

89 
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Introduction 90 

Eosinophilic granulomatosis with polyangiitis (EGPA, formerly Churg-Strauss syndrome) is a 91 

rare small-vessel vasculitis that occurs in patients with asthma and eosinophilia, and is 92 

histologically characterised by tissue eosinophilia, necrotising vasculitis and eosinophil-rich 93 

granulomatous inflammation.(1, 2) The incidence of EGPA ranges between 0.5 and 4.2 94 

cases/million/year, and its prevalence between 10 and 14 cases/million inhabitants.(3-5) The 95 

frequency of the disease is comparable in males and females, and the mean age at 96 

diagnosis is around 50 years.(6) Paediatric cases are extremely rare.(7) 97 

EGPA usually evolves through three different phases, namely a prodromic (“allergic”) phase, 98 

which may last for several years and is hallmarked by asthma and chronic rhinosinusitis, a 99 

eosinophilic phase, during which eosinophilia and end-organ involvement appear, and a 100 

vasculitic phase, characterised by clinical manifestations due to small-vessel vasculitis (eg, 101 

mononeuritis multiplex, glomerulonephritis). However, these phases often overlap, do not 102 

necessarily develop in the aforementioned sequence, and some patients do not manifest 103 

vasculitic complications.(2, 8) The clinical phenotype of EGPA is quite heterogeneous and 104 

the diagnosis is not always straightforward. Anti-neutrophil cytoplasmic antibodies (ANCA), 105 

usually against myeloperoxidase (MPO-ANCA), are detectable in ∼40% of the cases and are 106 

associated with a different frequency of clinical manifestations: vasculitis features, 107 

particularly glomerulonephritis, peripheral neuropathy and purpura, occur more often in 108 

ANCA-positive patients, whereas the so-called eosinophilic features such as cardiac 109 

involvement and gastroenteritis are more frequent in ANCA-negative patients (Figure 1, 110 

Table 1).(6, 9-11) Asthma and ear-nose-throat (ENT) disease, which respectively occur in 111 

>90% and in 60-80% of the patients, are equally distributed in the two groups. From a 112 

histological standpoint, evidence of vasculitis on biopsy is more common in ANCA-positive 113 

patients, although EGPA lesions usually include eosinophilic infiltrates (with or without 114 

granulomas) along with necrotising vasculitis, and are therefore difficult to categorise as 115 

vasculitic or eosinophilic. (Figure 2)(12, 13)  116 

The pathogenesis of EGPA is driven by genetic and environmental factors.(14-18) Genetic 117 

studies have highlighted associations between HLA-DQ and MPO-ANCA-positive EGPA, 118 

whereas ANCA-negative EGPA is mainly associated with gene variants involved in mucosal 119 

responses and eosinophil biology such as GPA33 and IL5. Several other variants linked to 120 

asthma and eosinophil counts in the general population are associated with the whole EGPA 121 

spectrum.(14) Among environmental factors, exposure to silica, organic solvents and farming 122 

was associated with an increased risk of EGPA, while cigarette smoking with a lower 123 

risk.(17) How genetics and environment interact to shape the susceptibility to and the 124 

phenotype of EGPA is still unclear.  125 
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Several cell types participate in the immunopathogenesis of the disease. Eosinophils are 126 

clearly central and are likely to mediate tissue damage, a concept supported by the evidence 127 

that targeting IL-5 (eg, using mepolizumab), a survival factor for eosinophils, is an effective 128 

therapy for EGPA.(19, 20) CD4+ T-cells orchestrate the adaptive immune response and are 129 

polarised toward a Th2 phenotype, which enhances eosinophilic reactions; however, the Th1 130 

and Th17 arms might also play a role, especially in vasculitis and granuloma formation.(2, 8, 131 

21) In a mouse model of eosinophilic vasculitis, type 2 innate lymphoid cells were key in 132 

promoting vascular permeability and secretion of eotaxins,(22) which in turn induce tissue 133 

influx of eosinophils.(23) Humoral and B-cell responses are also dysregulated: in addition to 134 

the production of ANCA, enhanced production of IgG4 is a common feature of EGPA and 135 

probably results from Th2-skewed immunity.(24) The pathogenic relevance of B cells is also 136 

underlined by the good response to B-cell depleting agents (eg, rituximab) in a significant 137 

proportion of patients.(25, 26) 138 

Given the rarity of the disease, its heterogeneous clinical presentation and the clinical 139 

overlap with other vasculitic or eosinophilic disorders, the diagnosis of EGPA is often 140 

challenging. Multiple disciplines are involved in the care of patients, which dictates an 141 

integrated and collaborative approach. To date, no systematically developed, evidence-142 

based guidelines have been specifically dedicated to the diagnosis and management of 143 

EGPA, and current practice is mainly based on the 2015 recommendations for EGPA 144 

published by a consensus task force(12), and on the 2016 EULAR/ERA-EDTA 145 

recommendations for AAV.(27) More recently, the 2021 ACR/Vasculitis Foundation 146 

guidelines for the management of AAV were developed.(28) The 2016 and 2021 guidelines, 147 

however, focus on all AAV forms and are therefore not focussed on EGPA. In the last few 148 

years, significant advances have been made in EGPA research, particularly in the differential 149 

diagnosis, in understanding pathogenesis and clinical sub-phenotypes; additionally, new 150 

treatment options are available and long-term follow-up studies have allowed the definition of 151 

disease prognosis based on clinical presentation.(29) Herein, we developed comprehensive, 152 

evidence-based, cross-discipline recommendations for the diagnosis and management of 153 

EGPA, in order to contribute to the harmonisation of patient care, improve quality of care, 154 

and provide reliable instruments for patient education.  155 

 156 

 157 

Methods 158 

Overview of the guideline project 159 

This guideline follows the RIGHT (Reporting Items for Practice Guidelines in Healthcare) 160 

Statement for Practice Guidelines.(30) To generate this evidence-based guideline, a core 161 

committee and a voting panel were assembled. The core committee included specialists in 162 
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immunology (G.E.), nephrology (A.V. and D.J.) and internal medicine (L.G.), and a 163 

methodologist (G.B.).  164 

The voting committee included the core committee members and an additional 25 members 165 

with expertise in rheumatology, immunology, nephrology, internal medicine, pulmonology, 166 

cardiology, ENT surgery, and pathology, as well as two project fellows, healthcare 167 

professionals and representatives of EGPA and vasculitis patient advocacy organisations.  168 

A Delphi approach was used to identify the questions driving the literature search and the 169 

guideline statements. Voting group members were asked, by means of an e-questionnaire, to 170 

provide a level of agreement on the importance of a set of 21 questions proposed by the core 171 

committee and discussed among all voting members (using a nine-point Likert scale, where 172 

1 to 3 indicate “low importance”, 4 to 6 “uncertain importance”, and 7 to 9 “high importance”). 173 

After a first Delphi round, all questions were re-voted on the same scale on a second Delphi 174 

round, where some details were added to better explain unclear items. Only questions 175 

achieving positive consensus (>75% of respondents providing a positive score, ie 7-9 points 176 

on the Likert scale) in the second round were selected to drive literature search 177 

(Supplementary Table 1). 178 

 179 

Developing the PICO questions 180 

The questions that achieved consensus were then converted into PICO (P – Population; I – 181 

Intervention; C – Comparator; O – Outcome) questions, to be addressed in the literature 182 

search. Each PICO question represented the basis for a recommendation. 183 

The population included patients with EGPA. With regards to interventions and comparators, 184 

evidence supporting the diagnostic (laboratory, imaging and procedures) and therapeutic 185 

interventions was retrieved on the basis of available literature studies. With regards to 186 

outcomes, not only disease-related but also treatment-related complications and 187 

comorbidities were considered. Where no specific study was available for EGPA, 188 

recommendations were based on evidence derived from other AAVs as well as on 189 

consensus reached among expert clinicians. 190 

 191 

Literature search 192 

A systematic literature search of the PubMed, Embase and Cochrane library databases was 193 

performed from 1980 until September 6th 2021. We considered all articles in English on 194 

humans, including prospective randomised controlled trials, uncontrolled or observational 195 

studies, registries, reviews (published after 2000) and case series. The search strategy used 196 

for the PubMed database was “(EGPA OR churg-strauss OR "Eosinophilic Granulomatosis 197 

with Polyangiitis" OR "Churg-Strauss Syndrome"[Mesh])”; this strategy was adapted for the 198 

Embase and Cochrane library databases.  199 
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Of the articles retrieved after the systematic literature review (SLR), we selected only those 200 

relevant to the diagnosis and management of EGPA (the selection was made by two 201 

independent investigators, A.B. and E.G., and discrepancies in their choices were resolved 202 

by consensus); pertinent articles, identified by manual search within the reference lists of the 203 

originally retrieved publications and by consultation with experts, were also included. Case 204 

reports or case series including five patients or less were excluded. Abstracts were 205 

considered for inclusion only if they provided novel data supporting the statements and were 206 

not yet published as full-length articles. 207 

 208 

Grading system 209 

We adopted the grading system from the Oxford Centre for Evidence-Based Medicine.(31) 210 

The level of evidence was graded based on the design and validity of the available studies, 211 

on a scale from 1a (systematic reviews of randomised controlled trials) to 5 (expert opinion); 212 

the grading of recommendations was judged based on a letter scale from A (highest, for 213 

consistent level 1 studies) to D (lowest, for level 5 evidence, or very inconsistent or 214 

inconclusive studies of any level), considering the total body of evidence. For each 215 

statement, members of the voting group were asked to rate the level of agreement on a 0–10 216 

rating scale (which 0 being no agreement and 10 being full agreement), based on both the 217 

available literature evidence and their own expertise. 218 

 219 

 220 

Results 221 

After duplicate removal, the SLR retrieved 9,085 unique records. Of these, a total of 198 222 

references were finally considered for the development of this guideline (Supplementary 223 

Table 2). Further details of the article selection flow are given in Supplementary Figure 1. 224 

We generated 16 recommendation statements, which are reported and discussed below, and 225 

five overarching principles (Box 1). 226 

 227 

 228 

Statement 1  229 

The diagnosis of EGPA should be considered in patients with asthma, chronic rhino-230 

sinusitis and eosinophilia who develop end-organ involvement, particularly peripheral 231 

neuropathy, lung infiltrates, cardiomyopathy or other complications (eg, skin, 232 

gastrointestinal or kidney involvement). (Level of evidence: 2b; Grade of 233 

recommendation: B) 234 

 235 
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The vast majority (>90%) of EGPA patients suffer from asthma, which usually arises in 236 

adulthood, rarely shows seasonal exacerbations and tends to worsen over time.(32) Asthma 237 

is often accompanied by ENT symptoms, which include chronic rhinosinusitis with nasal 238 

polyps (where polyps commonly recur after surgical excision) and other manifestations such 239 

as otitis media.(33, 34) Eosinophilia (>10% or >1500 cells/μL) is also observed in almost all 240 

EGPA patients, although the use of systemic glucocorticoids can mask it.(21) The clinical 241 

suspicion of EGPA should be raised when patients with the above manifestations develop 242 

other complications. Lung infiltrates are common (40-50%), they are often multiple and 243 

migratory and respond to systemic glucocorticoids. Peripheral neuropathy occurs in 50-70% 244 

of the patients (35, 36), has a mononeuritis multiplex pattern, is usually sensory but may also 245 

cause motor deficits, and has an axonal damage pattern on nerve conduction studies. Skin 246 

lesions are also frequent but quite heterogeneous, with palpable purpura being the most 247 

vasculitis-specific lesion.(21, 37) 248 

Other organ manifestations that contribute to shape the clinical phenotype of EGPA include 249 

myocarditis and pericarditis, gastroenteritis, renal disease (revealed by proteinuria, 250 

haematuria, and/or varying degrees of kidney failure) and systemic manifestations such as 251 

fatigue, weight loss, myalgia and arthralgia.(2) 252 

  253 

 254 

Statement 2  255 

There are no diagnostic criteria for EGPA. Classification criteria include the ACR 1990 256 

and the 2022 ACR/European Alliance of Associations for Rheumatology ones, that 257 

have established sensitivity and specificity, and others (eg, MIRRA trial) that are 258 

based on expert opinion and require validation. EGPA should be diagnosed based on 259 

highly suggestive clinical features, objective evidence of vasculitis (eg, biopsy), and 260 

ANCA. (Level of evidence: 2b; Grade of recommendation: B) 261 

 262 

Several sets of criteria have been generated for EGPA, but none of them has been validated 263 

for the diagnosis. In 1984, Lanham et al.(38) proposed that asthma, eosinophilia, and 264 

vasculitic involvement of two or more organs should be present to make a diagnosis of 265 

EGPA; these criteria are usually considered too stringent and were never validated. In 1990, 266 

the American College of Rheumatology (ACR) defined classification criteria to distinguish the 267 

different vasculitic syndromes and identified six criteria for EGPA, namely asthma, 268 

eosinophilia>10%, neuropathy, non-fixed lung infiltrates, paranasal sinus abnormalities and 269 

histological evidence of extravascular eosinophils. If four or more of these criteria are met, a 270 

patient with vasculitis can be classified as having EGPA with a sensitivity of 85% and a 271 

specificity of 99.7%.(39) In 1993, the Chapel Hill Consensus Conference (CHCC) provided 272 
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definitions for vasculitides, including EGPA, with a particular focus on histopathological 273 

aspects; in 2013, the revised CHCC nomenclature incorporated the concept that ANCA-274 

positivity is associated with renal involvement in EGPA.(1) The CHCC criteria, however, are 275 

descriptive statements based on expert opinion. In 2017, the MIRRA trial (20) committee 276 

established eligibility criteria that could be used to define EGPA, but they still require 277 

validation. These criteria included asthma, eosinophilia, and at least two of the following: 278 

tissue evidence of eosinophilic vasculitis, perivascular eosinophilic infiltration or eosinophil-279 

rich granulomatous inflammation; neuropathy; pulmonary infiltrates; sinonasal abnormality; 280 

cardiomyopathy; glomerulonephritis; alveolar hemorrhage; palpable purpura; ANCA 281 

positivity. The MIRRA criteria were therefore the first to include ANCA as a potentially 282 

diagnostic tool. 283 

Finally, the Diagnosis and Classification criteria in Vasculitis (DCVAS) study recently defined 284 

the 2022 ACR/European Alliance of Associations for Rheumatology weighted criteria for the 285 

classification of small and medium-sized vessel vasculitis, also including EGPA. These 286 

comprised positively scored parameters, namely a maximum eosinophil count ≥1 × 109/L (+5 287 

points), obstructive airway disease (+3), nasal polyps (+3), extravascular eosinophilic 288 

predominant inflammation (+2), mononeuritis multiplex/motor neuropathy not due to 289 

radiculopathy (+1), all of which make the diagnosis of EGPA more likely. Other parameters 290 

make the diagnosis of EGPA less likely and are therefore scored negatively; these include 291 

cytoplasmic-ANCA (C-ANCA) or anti-proteinase 3 (PR3)-ANCA positivity (-3), and hematuria 292 

(-1). If a cumulative score of six or more is reached, a patient with a diagnosis of small- and 293 

medium-sized vessel vasculitis can be classified as having EGPA with a sensitivity of 85% 294 

and a specificity of 99%.(40) 295 

Given the absence of diagnostic criteria, the diagnosis of EGPA– as for other small-vessel 296 

vasculitides- should be based on objective evidence of vasculitis. The objective evidence of 297 

vasculitis should rely on histopathological findings. However, as a diagnostic biopsy is often 298 

lacking in EGPA patients, highly suggestive clinical features should be considered for the 299 

diagnosis. Examples of highly suggestive clinical features are those included in the 300 

classification criteria (eg, asthma, chronic rhinosinusitis with polyps, eosinophilia, 301 

neuropathy, lung infiltrates, eosinophilic cardiomyopathy or gastroenteritis, 302 

glomerulonephritis). ANCA are also to be considered for the diagnosis of EGPA.(41)  303 

 304 

 305 

Statement 3  306 

The diagnostic evaluation of patients suspected as having EGPA should always be 307 

multidisciplinary; it should rule out other eosinophilic and vasculitic disorders and 308 

investigate the main disease complications, particularly heart, respiratory, skin, renal 309 



 10

and nervous system involvement, along with ANCA and eosinophilia. Biopsy is 310 

recommended when feasible but is not essential to make the diagnosis. (Level of 311 

evidence: 3b; Grade of recommendation: C) 312 

 313 

Patients suspected as having EGPA should undergo a multidisciplinary evaluation to confirm 314 

the diagnosis and investigate the involvement of the most common target organs. As shown 315 

in Figure 3, diagnostic tests can be grouped into “baseline investigations” and “investigations 316 

to be performed in selected cases”, which are clinically driven tests that can be ordered 317 

based on specific disease manifestations and/or the positivity of baseline screening tests. 318 

Biopsies from affected organs are encouraged because they can contribute to the diagnostic 319 

evaluation, exclude differential diagnoses and in certain instances, reflect the degree of 320 

activity/chronicity of the disease process.(42) Locations from which biopsies are taken 321 

include: kidney, skin, ENT-region, lung and gastrointestinal tract. Kidney biopsies typically 322 

show crescentic necrotising glomerulonephritis that may be accompanied by eosinophilic 323 

infiltrates, granulomatous changes and (eosinophil-rich) necrotising vasculitis of arterioles 324 

and arteries. Atypical renal presentations with other glomerulopathies such as membranous 325 

nephropathy, in particular in ANCA-negative patients, may also occur.(43) Skin biopsies in 326 

EGPA patients with palpable purpura invariably reveal necrotising vasculitis of small arteries 327 

that may be accompanied by extravascular granulomas. Tissue eosinophils may be 328 

distributed in a vascular, perivascular, or interstitial dermal pattern.(44) Biopsies of sino-nasal 329 

mucosa/polyps are often non-diagnostic,(33) in spite of attempts to use structured 330 

histopathological evaluation that have suggested certain lesions, ie neutrophil aggregates, to 331 

be more prevalent in EGPA than in chronic rhino-sinusitis.(45) Lung and gastrointestinal tract 332 

biopsies may reveal typical lesions(13) but are seldom performed in clinical practice.  333 

The differential diagnosis of EGPA mainly includes other small-vessel vasculitides and 334 

eosinophilic disorders. The differential diagnosis with other small-vessel vasculitides such as 335 

granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) is often 336 

straightforward due to different phenotypes and histology, although GPA can sometimes 337 

present with peripheral or tissue eosinophilia, while a small proportion of EGPA patients 338 

present instead with PR3-ANCA and an associated granulomatous and eosinophilic 339 

phenotype.(46) Other small-vessel vasculitides (eg, IgA vasculitis, cryoglobulinemia) typically 340 

show immune deposits, which are absent in EGPA as in the other AAVs. Eosinophilic 341 

disorders are numerous and have different aetiologies, and range from allergic forms to 342 

haematologic conditions (eg, lymphocytic and myeloproliferative hypereosinophilic 343 

syndromes, the latter hallmarked by FIP1L1 fusion genes), parasitic infections, and 344 

hypersensitivity disorders such as allergic broncho-pulmonary aspergillosis. Other conditions 345 
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that only occasionally present with eosinophilia but may have overlapping features with 346 

EGPA (eg, HIV infection, IgG4-related disease) should also be considered.(2) 347 

 348 

 349 

Statement 4  350 

ANCA should be tested in all patients suspected as having EGPA. They are detectable 351 

in 30-40% of patients with EGPA and most test positive for MPO. MPO-ANCA positive 352 

patients frequently show vasculitis features, ie glomerulonephritis, neuropathy and 353 

purpura, while ANCA-negative patients more frequently manifest cardiomyopathy and 354 

lung involvement. (Level of evidence: 2a; Grade of recommendation: B) 355 

 356 

ANCA can be detected by indirect immunofluorescence, which essentially shows cytoplasmic 357 

and perinuclear patterns (C- and P-ANCA), but ELISA for PR3- or MPO-ANCA is the 358 

reference test for AAVs. ANCA positivity is detectable in 30-40% of patients with EGPA and 359 

most of them test positive for P-ANCA and MPO-ANCA.(47). In patients with a compatible 360 

clinical phenotype (asthma, eosinophilia, rhinosinusitis, lung infiltrates), ANCA positivity 361 

supports the diagnosis of EGPA, with MPO-ANCA being considered more specific than P-362 

ANCA for the diagnosis of vasculitis. In fact, an isolated P-ANCA positivity (with negative 363 

MPO-ANCA) can be found in other inflammatory, non-vasculitic conditions (eg, inflammatory 364 

bowel disease). ANCA are usually negative in primary eosinophilic disorders.(29)  365 

MPO-ANCA positivity is associated with clinical manifestations such as peripheral 366 

neuropathy, renal involvement and purpura, while it confers a lower risk of having pulmonary 367 

infiltrates and cardiac manifestations.(14, 48) However, when considering the ANCA-positive 368 

and ANCA-negative phenotypes, the possibility of a significant overlap between the two 369 

should be taken in consideration and the clinical value of ANCA positivity should not be 370 

overestimated.(47) PR3 ANCA-positive EGPA patients are rare and differ from the MPO 371 

ANCA-positive or the ANCA-negative ones since they more frequently have lung nodules 372 

and skin manifestations, and less frequently active asthma, peripheral neuropathy, and 373 

hypereosinophilia.(46) Their phenotype seems therefore closer to that of GPA.  374 

The ANCA status may have prognostic implications: overall survival seems worse in ANCA-375 

negative patients,(6, 9) probably due to the higher frequency of cardiac involvement, 376 

whereas relapses tend to be more frequent in ANCA-positive patients, although some 377 

controversies still exist.(6, 49, 50) ANCA status itself is not useful in the choice of 378 

treatment.(51)  379 

 380 

 381 

Statement 5  382 
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EGPA remission is defined as the absence of clinical signs or symptoms attributable 383 

to active disease, including asthma and ENT manifestations. The daily dose of 384 

glucocorticoids should also be considered for the definition of remission, and a 385 

maximum daily dose of 7.5mg of prednisone can be chosen as cut-off. (Level of 386 

evidence: 5; Grade of recommendation: D) 387 

388 

According to the EULAR recommendations, EGPA remission is defined as the absence of 389 

clinical signs or symptoms attributable to active disease, with a Birmingham Vasculitis 390 

Activity Score (BVAS) of zero on a maximum daily prednisone (or equivalent) dose of 7.5 391 

mg.(52) This definition is currently used to assess efficacy outcomes in most observational 392 

studies and clinical trials on EGPA (20, 53-56) though more stringent definitions have also 393 

been adopted (ie, BVAS=0 on a maximum prednisone dose of 4mg/day).(20)  394 

Based on current evidence,(20, 28, 52) we also recommend to define remission as a 395 

BVAS=0, on or off concomitant glucocorticoid and/or immunosuppressive therapy. In case of 396 

concomitant glucocorticoid treatment, the definition of remission could include a maximum 397 

prednisone (or equivalent) dose of 7.5 mg/day. This dose is arbitrarily fixed; considering the 398 

availability of new agents (ie, anti-IL5 biologics) which can allow steroid sparing also in 399 

patients with refractory respiratory manifestations, we conclude that a more stringent 400 

definition of remission, including a maximum prednisone dose of 4 mg/day, might be 401 

adopted. Future treatment strategies should definitely aim at further minimisation or 402 

withdrawal of glucocorticoids, therefore the definition of remission might entail a steroid-free 403 

therapy.  404 

We also recommend to include the control of asthma and/or ENT manifestations in the 405 

definition of remission. Though it is commonly agreed upon that ENT manifestations and/or 406 

asthma flares do not necessarily reflect vasculitis activity, we believe that current evidence is 407 

insufficient to exclude these manifestations from the definition of EGPA remission. However, 408 

the BVAS has important limitations in the assessment of asthma and ENT disease: a BVAS 409 

of 0 does not preclude abnormal lung function tests,(57) while a normal lung function is an 410 

important objective in asthma treatment and contributes to asthma control definition. 411 

Therefore, disease scores that specifically address asthma and ENT disease, such as the 412 

Asthma Control Questionnaire (ACQ)(58) or the 22-item Sino-Nasal Outcome Test (SNOT-413 

22)(59) could be combined with BVAS for a more comprehensive disease assessment in 414 

patients with EGPA. 415 

416 

417 

Statement 6  418 
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Remission-induction treatment should be tailored on clinical manifestations with 419 

prognostic relevance. Organ-threatening manifestations included in the Five-Factor 420 

Score (renal insufficiency, proteinuria, cardiomyopathy, gastrointestinal tract and 421 

central nervous system involvement) as well peripheral neuropathy and other rare 422 

manifestations (eg, alveolar haemorrhage) should be considered when defining 423 

remission-induction strategies. (Level of evidence: 2b; Grade of recommendation: B) 424 

 425 

The Five-Factor Score (FFS) predicts the mortality risk in patients with an established 426 

diagnosis of EGPA, as well as of polyarteritis nodosa (PAN), MPA or GPA. It includes five 427 

factors associated with shorter overall survival, namely renal insufficiency (serum creatinine 428 

>1.58 mg/dl), proteinuria >1g/day, cardiomyopathy, gastrointestinal and central nervous 429 

system (CNS) involvement.(60) The FFS considers clinical manifestations only at the time of 430 

diagnosis, hence the appearance of new manifestations during the follow-up should also be 431 

taken into account when establishing remission-induction regimens for disease flares.(60) 432 

The FFS has been subsequently revised,(61) by including age >65 years as a poor 433 

prognostic factor, and ENT involvement as a favourable prognostic factor, while CNS 434 

involvement was no longer included in the score. However, most studies considering the FFS 435 

for treatment decision refer to its original version.(60) 436 

In addition to the items included in the FFS, other disease features influence remission-437 

induction therapy. Peripheral neuropathy also required immunosuppression in large 438 

observational studies, and should thus be considered.(62-64) Evidence regarding the 439 

treatment of rare but severe complications such as alveolar haemorrhage or some forms of 440 

eye involvement (eg, central retinal artery or vein occlusion, ischemic optic neuropathy, 441 

orbital myositis, retinal vasculitis/infarcts/edema) (65) is scarce, but the clinical experience 442 

derived from the other AAVs suggests that they should also be treated aggressively.(66, 67) 443 

 444 

 445 

Statement 7   446 

For remission induction in patients with new-onset, active EGPA, glucocorticoids 447 

should be administered as initial therapy. In patients with severe disease 448 

(unfavourable prognostic factors discussed in Statement 6) cyclophosphamide or, as 449 

an alternative, rituximab, should be added. In patients with non-severe disease, 450 

glucocorticoids alone should be used. (Level of evidence: 2b; Grade of recommendation: 451 

B) 452 

 453 

Remission-induction treatment should be stratified on disease severity, where severe 454 

disease is defined according to the presence of at least one adverse prognostic factor (ie, the 455 
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factors included in the FFS and those considered as manifestations of severe disease, such 456 

as peripheral neuropathy, alveolar haemorrhage, mesenteric ischemia, limb digital ischemia, 457 

eye disease). Patients with severe disease should be treated with intravenous glucocorticoid 458 

pulses (usually 3 daily methylprednisolone pulses of 500-1000 mg each, for a maximum total 459 

dose of 3g)- followed by high-dose oral glucocorticoids (eg, 0.75-1 mg/kg/day). 460 

Cyclophosphamide should be added to glucocorticoids for remission induction in patients 461 

with severe disease. The evidence on the use of cyclophosphamide is supported by a 462 

randomised trial performed in patients with FFS ≥1, which showed that relapse-free survival 463 

was longer after 12 than after 6 cyclophosphamide pulses (administered every two weeks for 464 

one month, then every four weeks, at a dose of 0.6 g/m2/pulse).(68) However, the optimal 465 

duration of cyclophosphamide induction in severe EGPA remains to be established. In the 466 

routine clinical practice, we recommend cyclophosphamide induction be conducted until 467 

remission is achieved, usually within 6 months; longer induction periods (up to 9-12 months) 468 

can be reserved to patients who slowly improve but do not reach complete remission by 469 

month 6.  470 

Observational studies have initially highlighted the potential role of rituximab for remission 471 

induction.(26, 69, 70) A randomised controlled trial (REOVAS), published in abstract form, 472 

recently showed that rituximab (1000 mg 2 weeks apart) is comparable to cyclophosphamide 473 

(9 iv pulses over 5 months) for induction of remission (defined as BVAS=0 and a prednisone 474 

dose ≤7.5 mg/day) in patients with FFS≥1. Adverse events and cumulative prednisone 475 

exposure were comparable between groups.(71) Unlike in previous observational studies, no 476 

significant differences in response to rituximab were found between ANCA-positive and 477 

ANCA-negative patients; likewise, no differences were found between new-onset and 478 

relapsing patients. 479 

In patients with non-severe disease, glucocorticoids alone are usually sufficient to induce 480 

remission. In a prospective trial on 72 patients with FFS=0, the remission rate after 481 

glucocorticoid monotherapy was 93%.(72) However, a significant proportion of responding 482 

patients experienced early relapses (35% within the first year of treatment), mostly 483 

respiratory, and thus received immunosuppressants such as cyclophosphamide and 484 

azathioprine. Although the evidence supporting the use of traditional immunosuppressants 485 

for remission maintenance in non-severe EGPA is scarce, these agents are often used in 486 

routine clinical practice.  487 

The randomised controlled MIRRA trial tested the efficacy and safety of mepolizumab vs 488 

placebo in achieving remission (BVAS=0 and prednisolone dose ≤4 mg/day) in patients with 489 

relapsing/refractory EGPA without organ- or life-threatening manifestations. Mepolizumab 490 

proved significantly more efficacious than placebo and had comparable toxicity. The ANCA 491 

status did not influence response, although the proportion of ANCA-positive patients included 492 
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in the trial was low (10%).(20) Therefore, the combination of mepolizumab and 493 

glucocorticoids for remission induction in non-severe EGPA should be considered.(19, 73). 494 

Further details on the MIRRA trial, the indications for mepolizumab in EGPA and the 495 

suggested dosage are discussed in Statement 13.  496 

Overall, in both patients with severe and non-severe disease, remission-induction is centred 497 

on the use of high-dose glucocorticoids, which certainly contribute to short-term and long-498 

term treatment-related toxicity. Treatment strategies (eg, mepolizumab) are already heading 499 

to glucocorticoid sparing, as demonstrated by the MIRRA trial, which however enrolled 500 

patients without organ- or life-threatening manifestations. It is advisable that remission 501 

induction in patients with severe disease aims at the same goal, as demonstrated in the 502 

other AAV by recent trials (eg, PEXIVAS).(74)  503 

 504 

Statement 8  505 

For remission-maintenance, in patients with severe EGPA, we recommend using 506 

rituximab, mepolizumab or traditional DMARDs in combination with glucocorticoids.  507 

In patients with non-severe EGPA, we suggest glucocorticoids, alone or in 508 

combination with mepolizumab. Glucocorticoids should be tapered to the minimum 509 

effective dosage to reduce toxicity. (Level of evidence: 2b; Grade of recommendation: B) 510 

 511 

After remission induction, a maintenance treatment should be considered to reduce the risk 512 

of toxicity and that of relapse. Glucocorticoid-related toxicity is particularly relevant in patients 513 

with EGPA as they are often exposed to high cumulative glucocorticoid doses and only a 514 

small proportion of them can be weaned off glucocorticoids. Therefore, several efforts are 515 

being made to reduce glucocorticoid exposure without putting patients at risk of relapse.  The 516 

available evidence on remission-maintenance therapies in EGPA is limited. We recommend 517 

adopting different remission-maintenance strategies based on the presence of unfavourable 518 

prognostic factors (as defined in Statement 6). In patients with severe disease, the 519 

maintenance approach is uncertain. Observational studies have reported the use of 520 

glucocorticoids combined with azathioprine, methotrexate and leflunomide to maintain 521 

remission,(55, 75) but none of these approaches demonstrated to prolong relapse-free 522 

survival (vs glucocorticoid monotherapy). Despite the absence of evidence from the 523 

literature, disease-modifying anti-rheumatic drugs (DMARDs) are routinely used in clinical 524 

practice for remission maintenance.(12, 28, 76, 77)  525 

Rituximab has been proposed as an induction therapy for EGPA, but also seems to be 526 

effective for remission maintenance: in an observational study, scheduled rituximab 527 

maintenance (500mg/6 months) reduced relapse rate as compared to unscheduled treatment 528 

(ie, a single, 1g infusion, administered only in case of relapse).(25) In particular, all patients 529 
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receiving scheduled rituximab were able to maintain remission throughout the follow-up. In a 530 

recent retrospective study, rituximab maintenance also showed efficacy in reducing the 531 

median glucocorticoid dose for the control of asthma and systemic manifestations.(70) We 532 

recommend rituximab maintenance in patients with severe disease, particularly in those who 533 

achieved remission on rituximab. 534 

Mepolizumab is commonly used during remission maintenance, mainly for the control of 535 

asthma and to reduce glucocorticoid exposure. However, some observational studies (19, 536 

73) suggest that it might be effective also in major organ manifestations (ie, neuropathy, 537 

cardiomyopathy), therefore its use for remission-maintenance in patients with severe 538 

manifestations can be considered. In patients with non-severe disease, glucocorticoids 539 

combined with mepolizumab are often effective to maintain remission, as shown by the 540 

MIRRA trial in relapsing/refractory patients (20) and by observational studies.(19, 73)   541 

 542 

 543 

Statement 9  544 

EGPA relapse is defined as the recurrence of clinical signs or symptoms attributable 545 

to active disease following a period of remission. The need for an increase in the 546 

glucocorticoid dosage or the initiation or increase of an immunosuppressant should 547 

also be considered as a relapse. The relapse or new onset of systemic vasculitis 548 

(systemic relapse) should be differentiated from the isolated exacerbation of asthma 549 

and ENT manifestations (respiratory relapse). (Level of evidence: 5; Grade of 550 

recommendation: D) 551 

 552 

EGPA relapse can be defined as the recurrence of clinical signs or symptoms attributable to 553 

active disease following a period of remission.(12, 28, 78) In line with recent trials,(20) we 554 

recommend considering as disease relapse the need for an increase in the daily 555 

glucocorticoid dosage or the initiation or increase of an immunosuppressive therapy. When 556 

defining relapse, we recommend distinguishing the relapse of systemic vasculitis (systemic 557 

relapse) from the isolated exacerbation of asthma and ENT manifestations (respiratory 558 

relapse). An increase in the eosinophil count without accompanying clinical manifestations 559 

should not be considered a relapse. 560 

Systemic relapses can be distinguished into severe and non-severe, the former presenting 561 

with either manifestations included in the FFS or with life- or organ-threatening 562 

manifestations (Statement 6).(68) For example, relapsing peripheral neuropathy, 563 

glomerulonephritis, cardiomyopathy, or gastroenteritis are usually considered as severe 564 

relapses, while skin manifestations (eg, urticaria), arthralgia, or systemic symptoms (eg, 565 

fatigue, weight loss) are usually considered non-severe.  566 
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 567 

 568 

Statement 10 569 

Relapses should be treated according to type (systemic vs respiratory) and severity. 570 

For severe systemic relapses, we recommend using rituximab or cyclophosphamide 571 

with glucocorticoids. For non-severe systemic and respiratory relapses, we 572 

recommend raising the dose of glucocorticoids and/or adding mepolizumab. (Level of 573 

evidence: 2b; Grade of recommendation: C) 574 

 575 

The treatment of relapses depends primarily on their type (systemic vs. respiratory relapses) 576 

and severity (severe vs non-severe, for systemic relapses), but should also take into account 577 

previous treatments and the burden of chronic damage. For severe systemic relapses, 578 

rituximab or cyclophosphamide can be considered the main remission-induction agents. 579 

Rituximab can be preferred over cyclophosphamide especially when re-treatment with 580 

cyclophosphamide is to be avoided, in patients who previously achieved remission on 581 

rituximab or failed on cyclophosphamide. Cyclophosphamide may be considered in recurrent 582 

and severe cardiac disease, in other severe or life-threatening complications and/or in 583 

patients who previously failed on rituximab. These recommendations are essentially based 584 

on the results of observational studies (25, 26, 70, 77), since none of the published trials 585 

enrolled patients with severely relapsing disease. The REOVAS trial included relapsing 586 

patients as well as patients with new-onset disease, but the results on these two subgroups 587 

are still unavailable.(71)  588 

For patients with non-severe systemic relapses, several options are available, and must be 589 

chosen on a patient-by-patient basis. Some minor relapses can be managed with 590 

optimisation of glucocorticoid therapy; mepolizumab can also be used on top of 591 

glucocorticoids to treat minor relapses. For respiratory relapses, a stepwise approach should 592 

be followed: first, topical therapies (eg, bronchodilators) should be optimised (Statement 14). 593 

Second, the dose of oral glucocorticoids can be raised and short courses of high-dose 594 

glucocorticoids (0.5-1 mg/kg/day for 5-7 days) can be given and stopped without tapering. 595 

Third, mepolizumab can be added. Functional endoscopic sinus surgery can be considered 596 

for relapsing ENT disease that does not adequately respond to the above approach. 597 

 598 

 599 

Statement 11 600 

Refractory EGPA is defined as unchanged or increased disease activity after four 601 

weeks of appropriate remission-induction therapy. The persistence/worsening of 602 
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systemic manifestations should be distinguished from that of respiratory 603 

manifestations. (Level of evidence: 5; Grade of recommendation: D) 604 

 605 

Refractory EGPA denotes persisting or worsening disease despite an appropriate remission-606 

induction therapy.(28, 52, 69) Refractory EGPA with severe manifestations is rare if patients 607 

are treated with cyclophosphamide as remission-induction regimen.(68) The minimum 608 

duration of remission-induction to define refractoriness has not been established, but four 609 

weeks can be considered a reasonable time frame, in analogy with the other AAVs.(52) 610 

EGPA can be defined as refractory only after addressing the following issues (52):  611 

- the primary diagnosis should be re-evaluated, and it must be excluded that refractory 612 

manifestations are due to other aetiologies such as infections or malignancies 613 

- the appropriateness of the remission-induction treatment (Statement 7) should be 614 

checked 615 

- patients’ compliance to the remission-induction regimen should be assessed 616 

- persistently active manifestations should be distinguished from irreversible damage [a 617 

supporting tool is the Vasculitis Damage Index (VDI)]. 618 

Once refractory disease has been established, it must be ascertained whether this is due to 619 

persistence/worsening of systemic manifestations, asthma/ENT disease or both. For patients 620 

with refractory systemic EGPA despite remission-induction treatment with high-dose 621 

glucocorticoids plus cyclophosphamide, the use of rituximab is recommended, and vice 622 

versa.(69) For patients with refractory asthma/ENT disease (without systemic manifestations) 623 

despite high-dose glucocorticoids and optimised inhaled therapy, the addition of 624 

mepolizumab is recommended.(20) In patients not responding to these approaches, different 625 

therapeutic options can be considered, including other anti-IL5 agents (Statement 13), 626 

plasma exchange, and iv immunoglobulins; anti-IgE agents have also been tried but with 627 

unsatisfactory results.(73, 79-82) In selected patients, the use of interferon alpha (83) or 628 

mycophenolate mofetil can also be considered for remission induction (84). However, no 629 

solid evidence supports their use for maintenance.  630 

 631 

Statement 12 632 

We recommend the use of the IL-5 inhibitor mepolizumab combined with 633 

glucocorticoids to induce remission in patients with relapsing-refractory EGPA 634 

without organ- or life-threatening manifestations. Mepolizumab can also be used for 635 

remission maintenance, particularly in patients requiring a daily prednisone dose ≥7.5 636 

mg for the control of their respiratory manifestations. (Level of evidence: 2b; Grade of 637 

recommendation: B) 638 
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 639 

 640 

IL-5 is a key cytokine for eosinophil maturation, differentiation and survival. Recently, there 641 

has been growing interest around the use of IL-5/IL-5 receptor (IL5R)-targeted therapies in 642 

EGPA. Among them, the monoclonal antibody mepolizumab was tested in observational 643 

studies (85-87) and subsequently in a randomised double-blind placebo-controlled phase III 644 

trial (MIRRA)(20) that included 136 EGPA patients with relapsing or refractory disease and 645 

without life- or organ-threatening manifestations. The results of this trial indicate that 646 

mepolizumab (300mg/4 weeks) is effective to induce and maintain remission, while 647 

improving lung function and allowing glucocorticoid sparing.(88)  648 

However, recent cohort studies showed that a lower mepolizumab dosage (100mg/4 weeks) 649 

is also effective for EGPA, especially for the control of respiratory manifestations.(19, 73) In 650 

the largest of these studies,(19) the efficacy of 100 mg/4 weeks and 300 mg/4 weeks was 651 

comparable, although these findings resulted from a retrospective analysis.   652 

We recommend to consider mepolizumab for induction in patients with relapsing-refractory 653 

disease without organ- or life-threatening manifestations. Mepolizumab should also be 654 

considered for remission maintenance, mainly for the control of asthma and to reduce 655 

glucocorticoid exposure. The approved dosage for EGPA is 300mg/4 weeks. However, an 656 

initial lower dosage (100mg/4 weeks) can be considered, particularly in patients with limited 657 

respiratory manifestations; this dosage can subsequently be titrated up to 300 mg/4 week in 658 

non-responding patients.(19) The efficacy of other IL5/IL5R inhibitors (benralizumab, 659 

reslizumab) has been reported in case reports or case series;(89, 90) their use can therefore 660 

be considered in patients refractory to mepolizumab. 661 

 662 

 663 

Statement 13 664 

In EGPA patients with active asthma or ENT involvement, topical/inhaled therapy must 665 

be optimised. The approach to the management of these disease manifestations must 666 

involve specialists such as pulmonologists and otolaryngologists. (Level of evidence: 667 

5; Grade of recommendation: D) 668 

 669 

Asthma and ENT manifestations negatively impact the quality of life of patients with EGPA. 670 

Moreover, respiratory involvement is among the most frequently relapsing manifestations in 671 

EGPA, with a course mostly independent from systemic disease involvement.(75) 672 

Although the use of systemic therapies (ie, glucocorticoids and mepolizumab) is the mainstay 673 

for the control of respiratory EGPA manifestations, combination with inhaled therapies should 674 

be considered as a supportive treatment for asthma control.(91) In particular, in patients with 675 
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asthmatic manifestations, the combination of high-dose inhaled glucocorticoids and long-676 

acting beta2 agonists seems to be a valid option.(92) However, consultation with a 677 

pulmonologist is strongly recommended. 678 

Patients with ENT involvement might also benefit from nasal rinses and other topical 679 

therapies (eg, antibiotics or lubricants), also for the long-term control of these symptoms. 680 

Consultation with an otolaryngologist is strongly encouraged in these patients.  681 

 682 

 683 

Statement 14 684 

We recommend that treatment decisions should be modified as necessary in special 685 

populations of patients such as children, elderly, women of child-bearing age and 686 

those with co-morbidities. There is still no evidence that different phenotypes (eg, 687 

ANCA-positive vs ANCA-negative) need different approaches. (Level of evidence: 5; 688 

Grade of recommendation: D)   689 

 690 

Special populations should also be considered when defining the treatment approach.  691 

EGPA is extremely rare in children (7) therefore there is no guidance for treatment in this 692 

special population. Glucocorticoids and other traditional immunosuppressants remain the 693 

mainstay of therapy. However, as cyclophosphamide reduces the ovarian reserve and may 694 

affect male fertility, rituximab could be preferred in young patients. Also, mepolizumab can be 695 

considered an optimal therapy to spare glucocorticoids, and is approved for use in patients 696 

with EGPA of >6 years.(93) 697 

In all patients with EGPA, we strongly recommend to taper glucocorticoids to the minimum 698 

effective dosage, to reduce long-term toxicity. Also, a reduction in the dose of 699 

immunosuppressants should be considered to limit the risk of complications, especially 700 

infections. These recommendations particularly apply to the elderly population (aged >65 701 

years), considering their intrinsic fragility and higher burden of comorbidities. An open-label 702 

trial on 104 patients with systemic necrotising vasculitis (of whom 14 had EGPA) aged >65 703 

years indicated that a dose reduction of cyclophosphamide (from 500mg/m2 to a fixed dose 704 

of 500mg) and a reduction in the duration of glucocorticoid treatment (from 26 to 9 months) is 705 

useful to lower the risk of adverse events and does not affect remission rates.(94) 706 

Pregnant women should not discontinue treatment, as the risk of disease flare may have a 707 

negative impact on pregnancy outcomes; however, only glucocorticoids, intravenous 708 

immunoglobulins and azathioprine are considered to be safe during pregnancy.(95) 709 

Cyclophosphamide, mycophenolate mofetil and methotrexate are also contraindicated during 710 

pregnancy and should be stopped in women 3–6 months before conception. Rituximab and 711 

mepolizumab should also be avoided during pregnancy due to the lack of safety data.(93, 712 
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96) Considering that pregnancy loss can occur in up to 20% of EGPA patients, a dedicated 713 

obstetric management is advocated.(95)  714 

Patients with EGPA can be subclassified according to the ANCA status (ANCA-positive vs 715 

ANCA-negative); preliminary evidence, mainly from observational studies, suggested that 716 

ANCA-positive and ANCA-negative patients have different sensitivity to treatments; in 717 

particular, ANCA-positive patients appeared more sensitive to rituximab than ANCA-negative 718 

patients.(26, 97) This view has been challenged by the results of the REOVAS trial, which 719 

did not reveal significant differences in the rates of response to rituximab between ANCA-720 

positive and ANCA-negative patients.(56) The MIRRA trial also did not reveal any significant 721 

difference in response to mepolizumab between the two subgroups, although the ANCA-722 

positive subgroup accounted for only 10% of the enrolled patients.(20) These results support 723 

the recent recommendation that ANCA status should not influence treatment,(51) although it 724 

denotes differences in clinical phenotype and genetic backgrounds.  725 

 726 

 727 

Statement 15 728 

Although some laboratory tests (eg, eosinophil count, ANCA) are commonly 729 

monitored, there are no reliable biomarkers to measure disease activity in EGPA. 730 

Disease activity should therefore be assessed on follow-up only using validated 731 

clinical tools. (Level of evidence: 5; Grade of recommendation: D) 732 

 733 

During the follow-up, EGPA is usually monitored clinically, by detecting signs and symptoms 734 

of active disease and by means of appropriate imaging or functional studies (eg, pulmonary 735 

function tests, electromyography-electroneurography, echocardiography), and routine 736 

laboratory tests. However, no biomarker reliably correlates with disease activity or predicts 737 

relapse. The eosinophil count is routinely assessed in patients with EGPA as it is thought to 738 

mirror disease activity; however, despite eosinophil counts are markedly high in patients at 739 

diagnosis and drop during remission, relapses can also occur without an increase in the 740 

eosinophil count.(98) In a cohort study of 141 patients, the eosinophil count- as well as 741 

erythrocyte sedimentation rate, C-reactive protein and IgE- showed weak or no association 742 

with disease activity and disease flares. Therefore, the role of these parameters as 743 

longitudinal biomarkers seems limited.(99) Other biomarkers involved in eosinophil biology 744 

such as eosinophil cationic protein (ECP),(100) eotaxin-3 (23) and CCL17/TARC,(101) 745 

whose concentrations are high in patients at the time of diagnosis, do not follow disease 746 

activity during the follow-up and therefore are not used in clinical practice. 747 

Although its use is still limited, monitoring of serum IgG4 levels might have some value for 748 

the assessment of disease activity. In an observational study on 72 AAV patients (of whom 749 
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46 had EGPA), 25 with atopic asthma and 20 healthy controls, serum IgG4 levels were found 750 

to be markedly increased in patients with active EGPA and correlated positively with BVAS 751 

and number of organs involved.(24) Nevertheless, these data are not yet confirmed and the 752 

use of IgG4 as disease activity biomarker is controversial. 753 

The value of ANCA monitoring in EGPA is also debated, as ANCA positivity or titers are not 754 

clearly associated with disease activity or response to treatment.(19) However, serum ANCA 755 

monitoring is advisable in patients with MPO ANCA–positivity at disease onset, because 756 

persistence, rise, or reappearance of ANCA may justify more frequent clinical 757 

assessment.(51) 758 

 759 

 760 

Statement 16 761 

We recommend routine monitoring of EGPA-related manifestations, with particular 762 

reference to lung function, cardiovascular events, and neurological complications. 763 

Long-term monitoring of comorbidities (cancer, infections, osteoporosis) is also 764 

recommended. (Level of evidence: 2b; Grade of recommendation: B) 765 

 766 

EGPA is associated with a consistent burden of morbidity and mortality. Among the most 767 

significant complications, persistent asthma negatively affects quality of life and life 768 

expectancy. Close monitoring of lung function is recommended, particularly in case of 769 

overweight patients, in those presenting with pulmonary infiltrates, in case of uncontrolled or 770 

severe asthma at diagnosis, and in patients with rhinosinusitis, as these features have been 771 

associated with a more severe asthma course.(32, 91) 772 

Major vascular events (102, 103) and cardiac involvement (104) are frequent in EGPA and 773 

seem to be associated with a poorer survival.(105-107) Periodic echocardiography and 774 

electrocardiography is recommended in all patients (108) to early detect asymptomatic 775 

cardiac involvement. Cardiac magnetic resonance monitoring is recommended only in 776 

patients with overt cardiomyopathy, while its routine use in asymptomatic patients seems 777 

limited.(109, 110)  778 

Another severe complication of EGPA is related to sequelae of neuropathy. Although 779 

neuropathy is not life-threatening, we strongly recommend an appropriate management of 780 

this complication, given the risk of disability due to muscle atrophy and neuropathic pain.(35, 781 

64, 111) Consultation with a neurologist and a physiotherapist is strongly encouraged in 782 

these patients.  783 

Some other complications should also be assessed and prevented. Patients with EGPA 784 

seem to have an increased risk of infections, also due to the immunosuppressive 785 

therapy.(108) We advocate prophylaxis against Pneumocystis jirovecii infection with 786 
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trimethoprim/sulfamethoxazole (800/160 mg on alternate days or 400/80 mg daily) in all 787 

patients treated with cyclophosphamide and/or rituximab.(27, 112) Screening for major 788 

chronic infections (HBV/HIV) is also strongly recommended before initiating 789 

cyclophosphamide or rituximab. Therapy with cyclophosphamide and rituximab has a 790 

negative impact on the humoral vaccine response and may lead to clinically relevant 791 

secondary hypogammaglobulinemia. Accordingly, timely vaccination according to current 792 

recommendations, passive immunization if necessary, and monitoring of quantitative IgG 793 

serum concentrations are recommended.  794 

The risk of cancer should be carefully considered, especially in patients who received 795 

cyclophosphamide (113-115). All patients should undergo age-appropriate cancer screening; 796 

cyclophosphamide-treated patients should also be regularly screened for bladder cancer (eg, 797 

urine cytology examination), myeloid leukaemia (eg, peripheral blood cell count evaluation 798 

and/or haematological examination), and skin cancer (dermatologic surveillance). (113, 116, 799 

117) 800 

The risk of osteoporosis should also be assessed, particularly in patients under prolonged 801 

glucocorticoid treatment.(118) Periodic bone density assessment is recommended in all 802 

patients with EGPA, especially in those with a high cumulative glucocorticoid dose and in 803 

those with concomitant traditional risk factors for osteoporosis.  804 

Despite only a subgroup of patients are allergic (30-40%),(119, 120) testing allergies, 805 

particularly perennial ones, through prick test and/or RAST is encouraged in EGPA patients, 806 

and appropriate anti-histaminic treatment should be considered in allergic patients, also to 807 

control ENT symptoms.(119) 808 

 809 

 810 

Conclusions and future perspectives 811 

EGPA is a rare vasculitis and has a complex phenotype. Clinicians face several challenges 812 

in the diagnosis and management of this condition, given the absence of diagnostic 813 

biomarkers and the paucity of controlled clinical trials. The management of the disease 814 

requires a multidisciplinary approach and is based on the use of glucocorticoids, traditional 815 

immunosuppressants and novel biologic agents. The evidence-based guidelines defined in 816 

this article provide guidance to diagnosis and to the best possible management strategies.  817 

Future research on EGPA will have to address several issues, such as better understanding 818 

its pathogenesis and the role of genetics. Defining diagnostic criteria and exploring 819 

biomarkers that can assist the differential diagnosis and the assessment of disease activity is 820 

also of utmost importance (Box 2). Management of comorbidities or disease-related 821 

complications such as cardiovascular disease is warranted. Finally, the indications for new 822 

treatment options need to be better defined.  823 
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Box 1. Overarching principles  1201 

 1202 

• Patients with EGPA should be offered the best care through the management at or in 1203 

association with centres of expertise 1204 

• EGPA is best managed by interdisciplinary care, with decisions being shared by 1205 

patients and physicians, and considering safety, efficacy and costs 1206 

• Patients with EGPA should be educated and made aware of the risks associated with 1207 

the disease 1208 

• Improvement of quality of life of patients with EGPA is an important goal to be 1209 

achieved, together with clinical outcomes such as survival, long-term preservation of 1210 

organ function and prevention of disease flares  1211 

• Patients with EGPA should be screened for treatment-related and cardiovascular 1212 

comorbidities. Prophylaxis and life-style advices should be given to reduce 1213 

cardiovascular risk and treatment-related complications  1214 

 1215 

 1216 

Box 2. Research agenda  1217 

 1218 

• Diagnostic criteria for EGPA  1219 

• Identification of diagnostic and disease activity-related biomarkers for EGPA 1220 

• Adequately powered genetic studies 1221 

• Improved assessment of cardiovascular disease activity and damage 1222 

• Role of IL-5 targeting agents in severe organ manifestations 1223 

• Other biologics for the treatment of EGPA 1224 

• Differential efficacy of biologics in EGPA subsets 1225 

  1226 
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FIGURE LEGENDS 1227 

Figure 1. Main clinical characteristics of EGPA based on ANCA status  1228 

The clinical manifestations of EGPA are quite heterogeneous and their frequencies differ on 1229 

the basis of the ANCA status. Specifically, vasculitic features (eg, glomerulonephritis, 1230 

peripheral neuropathy purpura), occur more often in ANCA-positive patients, whereas 1231 

eosinophilic features (eg, cardiac involvement, gastroenteritis) are more frequent in ANCA-1232 

negative patients. The vasculitic and eosinophilic phenotypes, however, are not clearly 1233 

separated, as most patients manifest an overlap between vasculitic and eosinophilic 1234 

features. 1235 

 1236 

Figure 2. Key imaging and histopathological aspects of EGPA 1237 

(A) Computed tomography (CT, coronal view) of the paranasal sinuses showing signs of 1238 

diffuse rhinosinusitis (arrow); (B) high-resolution CT scan (axial view) showing patchy 1239 

bilateral lung infiltrates; (C) cardiac magnetic resonance: phase sensitive inversion recovery 1240 

(PSIR) image showing a hypointense, small apical mass suggestive for intraventricular 1241 

thrombus (arrow); (D) purpura of the lower limbs; (E) biopsy of a nasal polyp showing a 1242 

dense, eosinophil-rich infiltrate within the submucosa (haematoxylin and eosin, original 1243 

magnification x20); (F) eosinophilic vasculitis in a biopsy of the airway mucosa (haematoxylin 1244 

and eosin, original magnification x20); (G) eosinophil-rich granuloma in a biopsy of the 1245 

airway mucosa (haematoxylin and eosin, original magnification x20); (G) skin biopsy in a 1246 

patient with purpura showing perivascular inflammation of dermal vessels (arrows); 1247 

(haematoxylin and eosin, original magnification x10) 1248 

 1249 

Figure 3. Diagnostic evaluation of EGPA  1250 

The figure shows the main investigations performed in patients suspected as having EGPA. 1251 

In the left-hand column, “baseline investigations” indicate laboratory and imaging tests or 1252 

procedures that are usually non-invasive and should be performed in all patients; the 1253 

procedures listed in the right-hand column should be performed only in the presence of 1254 

specific clinical manifestations. The investigations reported in parentheses are indicated only 1255 

in selected cases. *urinary protein excretion >1g/day, glomerular haematuria 1256 

Abbreviations used in the figure: ABPA: allergic bronchopulmonary aspergillosis; ANCA: anti-1257 

neutrophil cytoplasmic antibodies; AV: arterial and venous; BAL: broncho-alveolar lavage; 1258 

BNP: brain natriuretic peptide; CNS: central nervous system; CSF: cerebro-spinal fluid; CT: 1259 

computed tomography; CV: cardiovascular; EKG: electrocardiogram; EMG-ENG: 1260 

electromyography-electroneurography; ENT: ear-nose-throat; FESS: functional endoscopic 1261 

sinus surgery; GI: gastrointestinal; HIV: human immunodeficiency virus; HRCT: high-1262 

resolution computed tomography; LDH: lactate dehydrogenase; MRI: magnetic resonance 1263 

imaging 1264 

 1265 

Figure 4. Proposed treatment algorithm for EGPA 1266 

Abbreviations used in the figure: GCs: glucocorticoids; DMARDs: disease-modifying anti-1267 

rheumatic drugs; FFS: five-factor score 1268 

 1269 
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Table 1. Main clinical features of EGPA in three large cohorts 
 
  Comarmond et al. (2013)6 Sinico et al.  (2005)11 Healy et al. (2013)9 

  
  

ANCA+ 
(n=108) 

ANCA- 
(n=240) 

p value 
 

ANCA+ 
(n=35) 

ANCA- 
(n=58) 

p value 
 

MPO ANCA+ 
(n=15) 

ANCA- 
(n=55) 

p value 
 

Asthma 93% 91% ns 97% 95% ns 100% 100% ns 

Sinusitis 52% 38% 0.02 77% 78% ns 60% 64% ns 

Lung involvement, all kinds 93% 91% ns 34% 60% 0.02 40% 76% <0.01 

Alveolar haemorrhage 7% 3% ns 20% 0 0.001 na na na 

Heart involvement 8%* 19%* 0.01* 6% 22% <0.01 0 38% <0.01 

Gastrointestinal involvement 22% 23% ns 20% 22% ns 0 14% 0.03 

Skin involvement, all kinds 45% 36% ns 60% 48% ns 67% 62% ns 

Purpura 29% 20% ns 26% 7% 0.02 53% 40% ns 

Peripheral neuropathy, all kinds 63% 44% <0.01 71% 60% ns 73% 42% 0.02 

Mononeuritis multiplex 55% 39% <0.01 51% 24% 0.01 na na na 

CNS involvement 7% 4% ns 17% 12% ns 20% 13% ns 

Renal involvement 27% 16% 0.02 51% 12% <0.001 33% 16% ns 

Vasculitis on biopsy na na na 76% 32% <0.001 81% 61% ns 

*In Comarmond et al, the % refers to “cardiomyopathy” rather than to heart involvement of any kind 
 
Abbreviations used in the table: ANCA: anti-neutrophil cytoplasmic antibodies; ns: not significant; na: not available; CNS: central 
nervous system 
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Statement Level of 
evidence 

Grade of 
recommendation 

Level of 
agreement 
mean (SD) 

1. The diagnosis of EGPA should be considered in patients with asthma, chronic 
rhino-sinusitis and eosinophilia who develop end-organ involvement, particularly 
peripheral neuropathy, lung infiltrates, cardiomyopathy or other complications (eg, 
skin, gastrointestinal or kidney involvement). 
 

2b 
 

B 9.9 (0.4) 

2. There are no diagnostic criteria for EGPA. Classification criteria include the ACR 
1990 and the 2022 ACR/European Alliance of Associations for Rheumatology ones, 
that have established sensitivity and specificity, and others (eg, MIRRA trial) that are 
based on expert opinion and require validation. EGPA should be diagnosed based on 
highly suggestive clinical features, objective evidence of vasculitis (eg, biopsy), and 
ANCA. 
 

2b 
 

B 9.2 (1.4) 

3. The diagnostic evaluation of patients suspected as having EGPA should always be 
multidisciplinary; it should rule out other eosinophilic and vasculitic disorders and 
investigate the main disease complications, particularly heart, respiratory, skin, renal 
and nervous system involvement, along with ANCA and eosinophilia. Biopsy is 
recommended when feasible but is not essential to make the diagnosis. 
 

3b C 9.5 (0.9) 

4. ANCA should be tested in all patients suspected as having EGPA. They are 
detectable in 30-40% of patients with EGPA and most test positive for MPO. MPO-
ANCA positive patients frequently show vasculitis features, ie glomerulonephritis, 
neuropathy and purpura, while ANCA-negative patients more frequently manifest 
cardiomyopathy and lung involvement. 

2a B 9.7 (0.7) 

5. EGPA remission is defined as the absence of clinical signs or symptoms 
attributable to active disease, including asthma and ENT manifestations. The daily 
dose of glucocorticoids should also be considered for the definition of remission, and 
a maximum daily dose of 7.5mg of prednisone can be chosen as cut-off. 

5 D 8.9 (1.2) 

6. Remission-induction treatment should be tailored on clinical manifestations with 
prognostic relevance. Organ-threatening manifestations included in the Five-Factor 

2b 
 

B 9.5 (0.9) 

Table 2. Recommendation statements, levels of evidence, grade of recommendation and level of agreement 
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Score (renal insufficiency, proteinuria, cardiomyopathy, gastrointestinal tract and 
central nervous system involvement) as well peripheral neuropathy and other rare 
manifestations (eg, alveolar haemorrhage) should be considered when defining 
remission-induction strategies. 
 
7. For remission induction in patients with new-onset, active EGPA, glucocorticoids 
should be administered as initial therapy. In patients with severe disease 
(unfavourable prognostic factors discussed in Statement 6) cyclophosphamide or, as 
an alternative, rituximab, should be added. In patients with non-severe disease, 
glucocorticoids alone should be used. 
 

2b B 8.4 (1.6) 

8. For remission-maintenance, in patients with severe EGPA, we recommend using 
rituximab, mepolizumab or traditional DMARDs in combination with glucocorticoids.  
In patients with non-severe EGPA, we suggest glucocorticoids, alone or in 
combination with mepolizumab. Glucocorticoids should be tapered to the minimum 
effective dosage to reduce toxicity. 
 

2b B 8.2 (1.8) 

9. EGPA relapse is defined as the recurrence of clinical signs or symptoms 
attributable to active disease following a period of remission. The need for an 
increase in the glucocorticoid dosage or the initiation or increase of an 
immunosuppressant should also be considered as a relapse. The relapse or new 
onset of systemic vasculitis (systemic relapse) should be differentiated from the 
isolated exacerbation of asthma and ENT manifestations (respiratory relapse). 
 

5 D 9.4 (1.0) 

10. Relapses should be treated according to type (systemic vs respiratory) and 
severity. For severe systemic relapses, we recommend using rituximab or 
cyclophosphamide with glucocorticoids. For non-severe systemic and respiratory 
relapses, we recommend raising the dose of glucocorticoids and/or adding 
mepolizumab. 
 

2b C  8.9 (1.5) 
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11. Refractory EGPA is defined as unchanged or increased disease activity after four 
weeks of appropriate remission-induction therapy. The persistence/worsening of 
systemic manifestations should be distinguished from that of respiratory 
manifestations. 

5 D 9.1 (1.0) 

12. We recommend the use of the IL-5 inhibitor mepolizumab combined with 
glucocorticoids to induce remission in patients with relapsing-refractory EGPA without 
organ- or life-threatening manifestations. Mepolizumab can also be used for remission 
maintenance, particularly in patients requiring a daily prednisone dose ≥7.5 mg for the 
control of their respiratory manifestations. 
 

2b B 9.3 (1.4) 

13. In EGPA patients with active asthma or ENT involvement, topical/inhaled therapy 
must be optimised. The approach to the management of these disease manifestations 
must involve specialists such as pulmonologists and otolaryngologists. 
 

5 D 9.8 (1.0) 

14. We recommend that treatment decisions should be modified as necessary in 
special populations of patients such as children, elderly, women of child-bearing age 
and those with co-morbidities. There is still no evidence that different phenotypes (eg, 
ANCA-positive vs ANCA-negative) need different approaches. 
 

5 D 9.7 (0.7) 

15. Although some laboratory tests (eg, eosinophil count, ANCA) are commonly 
monitored, there are no reliable biomarkers to measure disease activity in EGPA. 
Disease activity should therefore be assessed on follow-up only using validated 
clinical tools. 
 

5 D 9.4 (1.1) 

16. We recommend routine monitoring of EGPA-related manifestations, with particular 
reference to lung function, cardiovascular events, and neurological complications. 
Long-term monitoring of comorbidities (cancer, infections, osteoporosis) is also 
recommended. 
 

2b B 9.7 (0.6) 

 
 



Eosinophilia

Chronic rhinosinusitis

with nasal polyps
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EGPA diagnostic work-up

Routine laboratory investigations
a. Routine blood tests

b. Complete blood count with differential

c. urinalysis, 24h proteinuria or urinary protein-

to-creatinine ratio

d. Sputum culture (where available)

e. D-dimer, Troponin, BNP

f. Faecal occult blood

g. C-reactive protein

h. LDH, tryptase, vitamin B12

Baseline investigations

Indications Procedures

Investigations to be performed in selected cases

Imaging studies/other procedures
a. Chest X ray and/or HRCT

b. Pulmonary function tests

c. ENT consultation (with nasal endoscopy)

d. EKG, Echocardiography

e. Abdominal ultrasound

Peripheral neuropathy EMG-ENG

(Sural nerve biopsy)

Clinical/EKG/echo signs of 

cardiomyopathy

Cardiac MRI

(Endomyocardial biopsy)

Renal function impairment, urinary

abnormalities*

Kidney biopsy

GI symptoms and/or bleeding Endoscopy

Purpura Skin biopsy

Lung infiltrates/pleural effusions BAL, pleural puncture, lung biopsy

ENT abnormalities (e.g. polyps, 

sino-nasal obstruction symptoms, 

hearing loss)

Audiometry

Sinus CT scan

FESS

CNS manifestations Brain/spinal cord MRI

(CSF analysis)

Vascular events and/or high CV risk AV Doppler ultrasound

Clinical signs of ABPA Aspergillus-specific IgE/IgG

Sputum (or BAL) cultures for 

Aspergillus spp.

Miscellaneous/haematologic T-cell immunophenotyping

Bone marrow biopsy

a,b. General/haematologic assessment

c. Kidney involvement screening

d, g. Infectious disease screening

e. Cardiac involvement screening

f. Intestinal involvement screening

g. Disease activity assessment

h. Screening for myeloproliferative

forms

EGPA-related immune parametersImmunological/allergic tests
ANCA, IgG IgA IgM IgE, IgG4

Infectious tests
Stool cultures for parasites (eg, Strongyloides

stercoralis)

Toxocara serology

HIV serology

Haematologic tests
Blood smear (dysplastic eosinophils or blasts) 

FIP1-L1-fusion proteins

Screening for parasitic and viral

infections

Screening for haematologic forms of 

hypereosinophilia

a, b. Lung involvement screening

c. ENT involvement

d. Cardiac involvement screening

e. General assessment, screening for 

hepato-splenomegaly (haematologic

hypereosinophilia)

Screening/diagnostic aims



Disease
stratification

Remission
induction

Remission
maintenance

New-onset Active EGPA

Non-severe

(FFS=0 AND absence of peripheral neuropathy, alveolar
haemorrhage or other organ- or life-threatening

manifestations)  

Severe

(FFS⩾1 or presence of peripheral neuropathy, alveolar
haemorrhage or other organ- or life-threatening

manifestations)  

(iv pulse followed by) high-dose oral GCs
+

Cyclophosphamide or
Rituximab

GCs alone

GCs + Rituximab and/or
Mepolizumab and/or DMARDs

GCs +/- Mepolizumab

(iv pulse followed by) high-dose oral GCs
+

Rituximab or 
Cyclophosphamide

GCs alone or 
Mepolizumab + GCs

Optimise inhaled therapies

Severe systemic relapse Non-severe systemic or 
respiratory relapse

Relapsing EGPA


	Article File
	Figure 1
	Figure 2
	Figure 3
	Figure 4



