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ABSTRACT

Objective. To systematically evaluate,
through a Medline search, the role of
omalizumab in eosinophilic granulo-
matosis with polyangiitis (EGPA).
Methods. A systematic review was per-
formed with the following inclusion cri-
teria: original articles and case reports
written in English and reporting an asso-
ciation between omalizumab and EGPA.
Results. We found 18 papers on EGPA
(14 case reports, 3 retrospective cohort
studies, I prospective cohort study).
Omalizumab showed to be effective as
corticosteroid-sparing agent in EGPA
patients with severe asthmatic mani-
festations. On the contrary, conflict-
ing results concerned its use in refrac-
tory forms of EGPA. Plausible is the
increased risk of EGPA onset among
asthmatic patients treated with omali-
zumab, probably related to steroid re-
duction, even if it cannot be excluded
that omalizumab might be occasionally
directly involved in the pathogenesis.
Conclusion. Our findings support the
use of omalizumab in selected forms
of EGPA, but caution in the tapering of
corticosteroids is also recommended.
Quality of evidence is limited, as the
source of information was mainly case
reports. Clinical trials are required in
order to evaluate the role of omalizum-
ab in EGPA and to ascertain the risk of
asthmatic patients given omalizumab to
develop EGPA.

Introduction

Omalizumab is a recombinant hu-
manised anti-immunoglobulin E (IgE)
monoclonal antibody which binds se-
lectively to the Ce3 domain of the Fc
fragment on the heavy chain of free
IgE, thus preventing its interaction
with the high-affinity and low-affinity
IgE receptors found on the surface of
mast cells, basophils, eosinophils and

B cells. Because the Ce3 domain me-
diates IgE binding with the a chain of
IgE receptors, omalizumab interferes
with IgE-FceRI interaction, thereby
preventing mast cell/basophil degranu-
lation thus reducing the activation of
inflammatory cells and the release of
pro-inflammatory factors. In addition,
omalizumab can block IgE-mediated
antigen-presenting processes and in-
hibit Th2 amplification of inflamma-
tory reactions (1).

Omalizumab was recently licensed as
a therapy for patients aged 6 and older
with allergic asthma, with a subcutane-
ous administration every 2 to 4 weeks,
based on body weight and serum IgE
levels (2). Several studies demonstrated
a significantly greater improvement in
asthma control in terms of inhaled glu-
cocorticoids required, as well as in risk
of exacerbation and hospitalisation,
with an additional positive action on
health-related quality of life (3). Simi-
larly, real-life studies confirmed its ef-
fectiveness and safety in the treatment
of chronic spontaneous urticaria (CSU),
after the failure of first-line therapy, at
the dosage of 150 mg either 300 mg
every four weeks (2, 4).

How omalizumab works in asthma and
CSU remains largely unclear. Studies
have shown that omalizumab is able
to determine eosinophil apoptosis and
to down-regulate the production of
inflammatory cytokines, thus exhibit-
ing anti-allergic and anti-inflammatory
properties (5). Omalizumab treatment
has shown to be effective in several
diseases such as aspirin-exacerbated
respiratory disease (6), chronic eo-
sinophilic pneumonia (7) and hypoc-
omplementemic urticarial vasculitis
syndrome (HUVS), a very rare small-
vessel vasculitis of unknown aetiology
often associated with systemic lupus
erythematosus (SLE) (8). In this regard,
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omalizumab was effective in a milder
form of HUVS, with prevalent skin
and gastrointestinal involvement (9),
whereas did not improve skin lesions in
a severe form of HUVS with renal and
pulmonary involvement (10).

Eosinophilic  granulomatosis ~ with
polyangiitis (EGPA) is a rare antineu-
trophil cytoplasmic antibody (ANCA)-
associated vasculitis, characterised by
necrotising vasculitis of the small to
medium-sized vessels (11). The natural
history of the disease usually includes a
prodromal stage characterised by atopy,
allergic rhinitis, and asthma, followed
by an eosinophilic and a vasculitic
stage. The withdrawal of corticoster-
oids in patients with asthma can act as a
trigger leading to the systemic involve-
ment of the disease. A patient can be
classified as having EGPA if affected by
at least four of the six following mani-
festations: (1) asthma; (2) eosinophilia
> 10% (3) mononeuropathy (including
multiplex) or polyneuropathy; (4) non-
fixed pulmonary infiltrates; (5) parana-
sal sinus abnormality; and (6) the pres-
ence of extravascular eosinophils in a
biopsy specimen. In addition, strongly
elevated IgE and IgG4 levels are com-
monly observed in EGPA (12). Gluco-
corticoids with or without immunosup-
pressants and high-dose intravenous
immunoglobulin therapy (IVIG) lead to
successful remission in the majority of
EGPA patients but is well-known that
EGPA patients experience frequent re-
lapses during glucocorticoid tapering.
Long-term maintenance therapy with
immunosuppressants is often used for
preventing the relapse of EGPA but its
efficacy is still controversial (13). Saku
et al. recently found that azathioprine
(AZA) maintenance therapy and high
eosinophil counts at onset could rep-
resent independent factors for lower
relapse risks, whereas high immuno-
globulin E (IgE) levels at onset could
be seen as a risk factor for relapses (14).
As a matter of fact, the management of
EGPA includes corticosteroids alone
or in combination with conventional
immunosuppressants (15). Since those
agents are often ineffective in the con-
trol of chronic asthma and/or rhinosi-
nusitis (the treatment of which requires
long-term high-dose corticosteroids)
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omalizumab has been tested in EGPA,
with conflicting results.

The aim of our review was to systemati-
cally analyse the role of omalizumab in
EGPA.

Methods

Literature search

A Medline search of English language
articles published up to June 2019 in the
PubMed database was performed with
the following key words: omalizumab
and vasculitis, omalizumab and small-
vessel vasculitis, omalizumab and
anti-neutrophil cytoplasmic antibodies
(ANCA), omalizumab and eosinophilic
granulomatosis with polyangiitis, omal-
izumab and Churg-Strauss syndrome.

Study selection

Duplicates were removed and all titles
and abstracts resulting from the search
strategy were reviewed to identify eli-
gible papers. Afterwards full texts of
the remaining studies were assessed.
All articles eventually selected fulfilled
the following eligibility criteria: origi-
nal articles and case reports written in
English and reporting an association
between omalizumab and EGPA. Arti-
cles that did not meet these inclusion
criteria were excluded. The systematic
review was performed in accordance
with the Preferred Reporting Items for
Systematic Reviews and Meta-analyses
(PRISMA) guidelines.

Results

A total of 94 articles were reviewed and,
after selection, 18 papers on EGPA were
included in the present review: 14 case
reports, 3 retrospective cohort studies, 1
prospective cohort study. Since required
diagnostic criteria for EGPA were not
satisfied, we decided to exclude a dra-
matic case concerning a 75-year-old
woman who, 81 months after the be-
ginning of omalizumab, presented skin
vasculitis, bilateral pulmonary infil-
trates and six months later developed an
advanced stage brain tumour (16).

Case reports with

favourable outcomes

Giavina-Bianchi et al. and Caruso et al.
reported cases of patients with EGPA in
remission, who were given omalizumab

with significant improvement of asthma
and no disease flares (17, 18).
Similarly, in a life-threatening form of
EGPA treated by many immunosup-
pressants, omalizumab controlled a
new relapse of asthma and the occur-
rence of nasal polyps also allowing to
safely perform two additional courses
of RTX, which previously evoked a se-
vere bronchospasm requiring invasive
mechanical ventilation (19).
Omalizumab was effective in two life-
threatening cases of EGPA (20), and
in a paediatric case of EGPA with ex-
trapulmonary symptoms both resistant
to many immunosuppressants (21).
Finally, in a further case omalizumab
completely controlled asthma attacks,
but the peripheral nerve complications
and the basal FEV 1 value were both un-
affected (22) (Table I).

Case reports with adverse outcomes
(failure of omalizumab in EGPA)

A 36-year-old woman affected by
EGPA, after various attempts, was given
omalizumab as a steroid sparing agent,
unsuccessfully (23) (Table II).

Case reports with adverse

outcomes (onset of EGPA under
treatment with omalizumab)

In 2006 Winchester et al. first reported
the case of a man affected by asthma
who was given omalizumab and soon
after developed EGPA (24). A se-
vere form of EGPA with myocarditis
and central nervous system involve-
ment following the fourth injection of
omalizumab was further described by
Puechal et al. (25). Two years later,
Bargagli described the case of a patient
successfully treated with omalizumab
who developed EGPA after steroid dis-
continuation (26).

In a comparable case, omalizumab
could not control asthma symptoms and
after 16 months the patient developed
symmetric polyneuropathy receiving
the diagnosis of EGPA (27).

In the case reported by Ruppert et al.
omalizumab led to a marked improve-
ment of asthma symptoms, but, after 4
months, EGPA developed (28).

Asthma and sinusitis symptoms signifi-
cantly improved following omalizumab
in the patient described by Cazzola et
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Table I. Case reports assessing the role of omalizumab in EGPA (with favourable outcomes).

Author, Year, Ref Subject

Baseline Disease features

Previous Therapy

Treatment

Results

1 EGPA
Caucasian male
29 years old

Giavinia Bianchi
etal., 2007 (17)

Asthma, mononeuropathy,
epididymo-orchitis,
necrotizing vasculitis,
eosinophilia, total

IgE 398 TU/mL

EGPA remission apart from asthma, with
high-dose inhaled corticosteroids, long-acting
b2-agonists and several courses of steroid
pulse therapy.

omalizumab 300
mg every 2 weeks
for 3 months.

Improvement of FEV1 and
eosinophilia.

Pabst et al., 1 EGPA Asthma, eosinophilia, EGPA remission with oral prednisone (PDN). omalizumab 150 Marked clinical improvement;

2008 (20) Caucasian skin eosinophilic vasculitis, Four years later, on low dose therapy, onset mg every two AZA was stopped; maintenance
female 60 nasal polyposis, total of perimyocarditis (EF 30%), treated with weeks and then therapy with PDN 2.5 mg/day,
years old IgE 23 IU/mL PDN and cyclophosphamide (CYC). After every four weeks. total IgE 93 IU/mL

development of proteinuria, CYC exchanged
for AZA with no response.
1 EGPA Bilateral vasculitic EGPA remission with CYC and steroids. omalizumab 150 Radiological and clinical response
Caucasian pulmonary infiltrates, CYC replaced by AZA because of proteinuria. mg every two with disappearing of dyspnea and
female 65 eosinophilia, Worsening of clinical status and bronchial weeks. eosinophils normalization, total
years old polyneuropathy, total obstruction despite elevation of PDN to IgE 157 IU/mL; new onset of
IgE 930 IU/mL 70 mg/day. diffuse interstitial infiltrates,
progressive bronchial obstruction
and eosinophilia two months
after Omalizumab suspension,
total IgE 248 TU/mL. Oral PDN
increased to 70 mg/day and
Omalizumab 150 mg every 2 weeks
started again. The clinical status
improved dramatically within 6
weeks, total IgE 235 TU/mL.

Iglesias et al., 1 EGPA Sinusitis, eosinophilia, Persistence of pulmonary infiltrates and onset omalizumab 300 Resolution of eosinophilia,

2014 (21) Caucasian asthma, pulmonary of esophagi ulcers (daily vomiting) despite mg every two improving in respiratory and
female 10 years infiltrates, pericardial PDN, CYC and RTX. weeks. gastrointestinal symptoms at 8
old effusion, cutaneous weeks. PDN tapered to Smg/day.

vasculitis, total IgE 1,492
kU

Graziani et al., 1 EGPA Mononeuritis multiplex, Progressive clinical and radiological omalizumab 150 Resolution of asthma and

2014 (22) Caucasian bilateral pulmonary improvement with PDN 1 mg/kg. Recurrence mg every two eosinophilia; significant
female 56 years infiltrates, asthma, of severe asthma attacks, requiring high doses weeks. persistent reduction of IgE
old eosinophilia, sinusitis. of steroid therapy. levels; PDN reduced to 5 mg/day.

Aguirre Valencia 1 EGPA Cutaneous and upper Initial good response with PDN, plasmapheresis ~ omalizumab 150 Quick improvement in asthma

etal.,2017 (19)  Caucasian gastrointestinal tract and CYC. Skin vasculitis flare with PDN 0.5 mg every two and rhinitis followed by PDN
female 16 years vasculitis, asthma, mg/kg/day, again treated with i.v. PDN and weeks. withdrawal two months after
old eosinophilia, sinusitis. CYC. In the following months multiple Omalizumab initiation. Two

flare-ups, eosinophilia, skin vasculitis, rhinitis additional cycles of RTX

and bronchospasms. After RTX onset, severe undertaken with no

bronchospasms despite desensitization scheme. bronchospasm.

Ambulatory management with PDN, AZA and

then MMF with good control of vasculitis but

persistence of asthma and emergence of nasal

polyps.
Caruso et al., 1 EGPA male Asthma, eosinophilia, Despite high-dose inhaled steroids, montelukast, —omalizumab 450 Resolution of asthma and
2017 (18) 52 years old paranasal sinus infiltrates MTX and oral methylprednisolone (25 mg),the =~ mg every two eosinophilia; FEV1 95%, total

with nasal polyps,
ulmonary infiltrates with
eosinophilic vasculitis,
total IgE 647 kU/1

patient had occupational asthma (Anisakis
simplex AS) with (FEV1/FVC) <70% and
prebronchodilator FEV1 <80% of predicted;
FEV1 78%, total IgE 647kU/L, specific IgE to
AS 947 kU/L,AQLQ 2.88, ACT 8,
Eosinophils 23%.

weeks.

IgE 230 kU/L, Specific IgE to AS
2.8 kU/L,AQLQ 5.81,ACT 22,
Eosinophils 7%.

Table II. Case report assessing the role of omalizumab in EGPA (with adverse outcomes).

Author, Year, Ref Subject

Baseline disease features

Previous therapy

Treatment

Results

Lau et al.,2011 (23)
36 years old

1 EGPA female

Eosinophilia, asthma,
pulmonary infiltrates.

Despite a good clinical response,
asthma symptoms relapsed when
PDN was tapered to <20 mg/day.
AZA caused severe hepatitis and
MTX induced a worsening of blood
eosinophilia.

omalizumab
for 12 weeks

Severe disease exacerbation (hypereosinophilia
and pulmonary infiltrates) when PDN was again

tapered to <20 mg/ day.

al.Nevertheless, the patient soon devel-
oped a severe form of EGPA leading to
acute respiratory failure requiring intra-
venous and oral steroids (29).
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In a 45-year-old woman who was giv-
en omalizumab, EGPA appeared three
months after oral steroid discontinua-
tion (30) (Table III).

Retrospective cohort study

In 2009 Wechsler et al. tried to deter-
mine the number of cases of EGPA di-
agnosed in patients who had been treat-
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Table III. Case reports reporting the onset of EGPA under treatment with omalizumab.
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Author, Year Subject

Baseline disease features

Previous therapy

Treatment

Results

1 Caucasian male
55 years old

Winchester et al.,
2006 (24)

History of asthma.

Not reported (NR)

omalizumab

EGPA onset (peripheral neuropathy, skin
vasculitis, eosinophilia, asthma)

Puechal et al., 1 male 77 years
2008 (25) old

25-year history of asthma
with nasal polyposis. Two
years before diagnosed with
giant cell arteritis (GCA),
total IgE 1449 IU/mL

GCA treated with oral steroids.
Unsuccessful treatment with daily
doses of inhaled corticosteroids,
leukotriene modifiers, long-acting
inhaled 32-agonist and oral
corticosteroids.

week.

omalizumab
375 mg every

After four injections development of severe
form of EGPA (myocarditis and SNC
involvement) successfully treated with
steroids and CYC.

Bargagli et al., 1 male 47 years

15-year-history of severe

PDN 8 mg/day.

omalizumab

Oral steroids were progressively reduced;

2008 (26) old asthma. 375 mg every over four to six weeks the patient developed
two weeks. EGPA (pulmonary infiltrates,
hypereosinophilia, skin and bronchial
vasculitis). Omalizumab was maintained.
PDN and AZA achieved disease remission in
three weeks.
Spina et al., 1 Caucasian S-year-history of asthma, One year after asthma onset of omalizumab After 16 months, without oral steroid
2009 (27) male 42 years total IgE 580 IU/mL eosinophilia and eosinophilic 375 mg every reduction, onset of symmetric
old pneumonia treated with PDN 1 two weeks. polyneuropathy on 4 arms fulfilling
mg/kg/day. Later, uncontrolled diagnostic criteria for EGPA.
asthma.
Ruppert et al., 1 Caucasian 4-year-history of allergic Unsuccessful treatment with omalizumab Optimal asthma control and PDN
2008 (28) male 62 years asthma, total IgE 158 fluticasone (2000 mg/d), salmeterol 150 mg every discontinuation but in one year onset of
old 1U/mL (200 mg/d), and mean PDN 5 four weeks. severe EGPA (fever, weight loss, massive
mg/day. abdomen cervical and left cheek infiltrate,
eosinophilia). Omalizumab was stopped
and the patient was successfully treated
with PDN and CYC.
Cazzola et al., 1 male 23 years 2-year-history of asthma, Unsuccessful treatment with omalizumab After third infusion worsening of asthma.
2009 (29) old maxillary sinusitis with fluticasone 250 Ig + salmeterol 50 Ig 300 mg every After forth infusion development of severe
polyps. every 12 h, montelukast 10 mg/die,  two weeks. EGPA (pulmonary infiltrates with acute
and salbutamol on demand. respiratory failure, eosinophilia, asthma,
sinusitis). Total IgE >1000 IU/mL.
Omalizumab suspended. Remission soon
obtained with PDN.
Cisneros et al., 1 female 45 Asthma, recurrent nasal Unsuccessful treatment with PDN omalizumab Asthma clinical and functional improvement
2009 (30) years old polyps, pulmonary infiltrates, 10 mg every two days. 450 mg every with subsequent discontinuation of oral
total IgE 600 UI/mL two weeks. steroids. Three months later development of

both legs skin vasculitis, confirming the
initial suspicion of EGPA.

ed with omalizumab using the global
safety database (Argus) maintained by
Novartis covering the time period from
June 2003 to June 2007. Following the
database research 34 possible EGPA
cases were identified, including 28
spontaneous reports and 6 reports from
clinical trials. Among those, 13 were fi-
nally identified to be definitely or prob-
ably EGPA. In that period the reporting
rate of EGPA in the United States was
estimated to be 46 cases per million
person-years. Taking into account the
13 definite/probable cases, the reporting
rate was 149 cases per million person-
years. When both definite/probable and
possible reports of EGPA were consid-
ered, the reporting rate was estimated
to be even 194 cases per million per-
son-years. The average time between
receiving omalizumab and the onset
of EGPA was six months. Males were
higher in number than females (9 vs. 4).
The age was quite variable. All patients
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presented asthma and eosinophilia.
Four patients experienced neuropathy,
two of whom received a diagnosis of
mononeuritis multiplex. Pleural ef-
fusion was finally detected in at least
six patients. In eight cases steroid was
tapered just before the onset of EGPA
symptoms and in the remaining cases
an EGPA diagnosis was established, but
insufficient information were provided
for further assessment (31).

Noteworthy Jachiet et al. evaluated the
efficacy and the safety of omalizum-
ab in 17 patients with refractory and/
or relapsing EGPA through a nation-
wide French retrospective multicen-
tre study. At the time of the diagnosis
of EGPA, all patients had asthma and
blood eosinophilia, 16 patients (94%)
had sinonasal abnormalities, 9 (53%)
had pulmonary infiltrates, 6 (35%)
had tissue eosinophilia infiltration bi-
opsy specimen, 5 (29%) had peripheral
neuropathy, and 4 (24%) had cardiac

involvement. The median number of
treatment lines before omalizumab was
three, including corticosteroids in all
patients and immunosuppressive or im-
munomodulatory agents in 15 patients
(88%). 12 months after omalizumab
initiation prednisone dosage decreased
significantly at each time point com-
pared with the baseline value, whereas
no significant difference was found
for the eosinophil count, the Birming-
ham Vasculitis Activity Score (BVAS)
and the FEV. Twenty-two months af-
ter omalizumab initiation, 6 patients
(35%) achieved a complete response,
5 patients (30%) achieved a partial re-
sponse, whereas 6 patients (35%) had
refractory disease, among whom four
patients presented disease relapsing:
two developed severe asthma flares
whereas the two others developed ret-
robulbar optic neuritis, unresponsive
to high-doses of steroids and immuno-
suppressants. As expected, no severe
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adverse events related to omalizumab
injection were reported (32).

In 2018 Celebi Sozener et al. evalu-
ated functional and clinical effective-
ness of omalizumab in 18 patients
during 5 years of treatment. The main
manifestations were sinusitis (83.3%),
pulmonary infiltrates (72%) and nasal
polyposis (33.3%). At last evaluation
10 patients (55.6%) responded com-
pletely whereas 7 patients (38.9%) had
no improvement. To all time points a
significant reduction in mean OCD
dose (from 15.7 mg/day to 4.9 mg/
day at fifth year), asthma exacerbation
and hospitalisation rates was achieved.
A significant improvement of asthma
control test (ACT) and FEV1% was
observed only at sixteenth week and
eosinophil count decreased with no
statistical significance (33).

Prospective cohort study

Detoraki et al. evaluated in a 36-month
follow-up observational study the role
of omalizumab as maintenance therapy
in EGPA. All five participants had pre-
viously received an immunosuppressive
therapy (CYC or AZA) and/or gluco-
corticoids. At the time of the recruit-
ment four patients were receiving mod-
erate dosage of oral PDN (mean value
22.5 mg/day), whereas one patient was
in clinical remission and three months
before discontinued oral glucocorticoid
therapy. Nevertheless, all of them were
receiving therapy with inhaled long-
acting b2 agonists and inhaled steroids
at constant doses. After six months of
treatment an improvement (although
not statistically significant) in FEV1
was observed and constantly main-
tained throughout the 36 months of ob-
servation. Similarly, the asthma symp-
toms improved throughout the entire
duration of the study. After 24 months
of treatment, eosinophil count was sig-
nificantly lower than at baseline. Inter-
estingly, the dose of PDN significantly
decreased from month 6 to the end of
the study and was discontinued in two
patients after 12 months of treatment.
The urticarial vasculitis lesions present
in one patient for more than 2 years
disappeared after the first administra-
tion of omalizumab and did not recur
during the study. Finally, no worsening
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of respiratory, cutaneous, cardiologic or
neurologic symptoms was documented
(34).

Discussion

Overall, the available evidence sug-
gests that omalizumab might be ef-
fective in EGPA, but also that it could
play a role, not completely ascertained,
in the development of EGPA in a very
minority of asthmatic patients.

Omalizumab as a remedy for EGPA

As EGPA patients with atopy pre-
sent more severe uncontrolled asthma
manifestations but less severe vasculi-
tis manifestations (35) the positive ef-
fects of omalizumab in EGPA patients
could be related to an atopic status of
the patients. In this regard, the avail-
able evidence, with only one variant
case report (24), support the use of
omalizumab as maintenance therapy of
EGPA in patients with a total control of
extrapulmonary, but not of the asthma
symptoms (18-20, 31, 33).

The same conclusion does not apply to
severe forms of EGPA, although two
life-threatening cases of EGPA unre-
sponsive to immunosuppressants even-
tually responded to omalizumab (21,
22). Indeed, in patients with refractory
EGPA omalizumab could demonstrate
a steroid sparing effect, but effects on
disease activity and pulmonary func-
tion were mild and eosinophil count,
already low at baseline, did not change
(33,34).

One of the possible explanations of
the beneficial effect of omalizumab in
EGPA could be the down-regulation
of the high affinity receptor for IgE
(FceRI) expressed on mast cells. As
eosinophil activation and consequent
release and production of several pro-
inflammatory mediators strongly de-
pends from the interaction with mast
cells, their reduction could therefore
explain the parallel decrease on eosino-
phils number and activation observed
with omalizumab (36).

Omalizumab as a risk factor

for EGPA

Steroid reduction or suspension usually
preceded EGPA onset during omali-
zumab therapy (27-29, 31) and in two

cases EGPA clinical remission was
achieved despite omalizumab prosecu-
tion (27, 31). In only two cases (25,30)
steroid tapering did not herald EGPA
onset. Unique is the case of a patient
previously affected by GCA, a large-
vessel vasculitis, who developed EGPA
one year after steroid withdrawal and
after four courses of omalizumab (26).
Finally, prednisone tapering was rec-
ognised to precede EGPA onset in the
retrospective analysis performed by
Wechsler et al. (31).

The current evidence seems to exclude
that omalizumab is causally linked to
the onset of EGPA. The most plausible
hypothesis, concerning the majority of
cases, is that omalizumab treatment,
by allowing the reduction of corticos-
teroids, can unmask EGPA. Neverthe-
less, we cannot rule out that the patho-
genetic heterogeneity in EGPA might,
in selected cases, result in a paradoxi-
cal response to omalizumab through
the loss of counter-regulatory mecha-
nisms. Indeed, interesting information
is expected to derive from the expand-
ing use of mepolizumab, an IL-5 in-
hibitor, in asthma and EGPA. In this
context, mepolizumab achieved re-
mission in a high proportion of EGPA
patients (37), whereas no EGPA onset
has been so far reported among treated
eosinophilic asthmatic patients, de-
spite significant associated steroids re-
duction (38). If these preliminary data
will be confirmed by real life experi-
ence, they will strengthen the hypoth-
esis of a pathogenic role occasionally
exerted by the omalizumab in the onset
of EGPA. The different cellular targets
of mepolizumab, mainly the eosino-
phils (38), in comparison to omali-
zumab, with a wider variety of effects
not limited to basophils and mast cells,
but also including eosinophils and cy-
tokine expression, might underlie the
difference (39, 40). Indeed, due its
pleiotropic effects, omalizumab might
be able to perturb the anti-inflammato-
ry status in selected patients and, thus,
promote EGPA. In any case, steroids
should be tapered very cautiously and
the health status should be carefully
monitored to timely detect a new on-
set EGPA after starting omalizumab
therapy.
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Limitations

The main limitation is related to the
poor methodological quality of the in-
cluded studies, mainly case reports.
Indeed, selection bias towards unusual
or favourable cases unavoidably affects
conclusions largely based on case re-
ports. However, it must be pointed out
that EGPA is a very rare disease and or-
ganizing clinical trial is a challenge. In
addition, despite the retrospective de-
sign of the included studies, in the con-
text of rare diseases, the case reporting
may detect novelties, generate hypoth-
eses and strengthen pharmacovigilance.

Conclusion

In conclusion, omalizumab may be ef-
fective as corticosteroid-sparing agent
in EGPA patients with severe asthmatic
manifestations. In these patients the
dosage of omalizumab should be calcu-
lated according to IgE levels and body
weight. On the contrary, its use is debat-
able in severe forms of EGPA and in the
absence of eosinophilia. If the objective
of the treatment is to achieve clinical re-
mission in patients with severe forms of
EGPA the treatment should be more in-
tensive (up to 600 mg every two weeks)
while the duration and the interval of
administration should be established in
relation to individual clinical response
in order to avoid exacerbations of the
disease. The dosage of omalizumab
used in EGPA patients was different ac-
cording to different cases, underlying
the absence of standardised fixed dos-
age in EGPA. It could also represent an
advantage as the dosage could be modi-
fied in relation to the clinical response
to the treatment.

Finally, an increased risk of EGPA on-
set in asthmatic patients treated with
omalizumab seems plausible, but the
profile of risk is unclear and the cau-
tious tapering of corticosteroids is like-
ly to prevent the majority, but not all
these cases of EGPA, as if omalizumab
might be occasionally involved in the
pathogenesis. These recommendations
represent the common sense impli-
cations of the limited available evi-
dence and are worthy of confirmation
by clinical trials and epidemiological
studies. Meanwhile, the systematic and
structured reporting of the effects of
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omalizumab in EGPA to fill a dedicated
register is highly desirable to overcome
the limitations due to selective report-
ing and uneven collection of data.
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