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Churg-Strauss Syndrome in Patients
Treated With Omalizumab

Michael E. Wechsler, MD, MMSc; Dennis A. Wong, MD; Mary K. Miller, MS;
and Lisa Lawrence-Miyasaki, RN, BSN, MA

Background: Churg-Strauss syndrome (CSS) is a rare systemic vasculitis associated with asthma,
eosinophilia, sinusitis, and pulmonary infiltrates. CSS has been reported in association with
asthma therapies.
Materials and methods: The objective is to describe the characteristics of CSS in patients treated
with the anti-IgE antibody omalizumab (Xolair; Genentech Inc; South San Francisco, CA). A
retrospective review of available data to identify cases of CSS was performed using the Novartis
Argus global drug safety database for omalizumab in asthma patients.
Results: We identified 34 potential cases of CSS. Of these, 13 cases fulfilled at least four of the six
criteria identified in the American College of Rheumatology classification criteria. Eight of the
patients in these 13 definite or probable cases (62%) had CSS symptoms prior to receiving
omalizumab or described symptom onset just after corticosteroid weaning. Six of the 13 patients
(46%) were confirmed as having been treated with corticosteroids for what was perceived to be
severe asthma; when corticosteroids were tapered in conjunction with omalizumab treatment,
CSS symptoms appeared just after the tapering. There were 4 other cases of possible CSS, and the
remaining 17 patients were judged to not have CSS.
Conclusions: CSS may develop in patients receiving asthma medications who have an underlying
eosinophilic disorder that is unmasked by the withdrawal of therapy with corticosteroids, or in
patients who delay therapy in favor of other medications. Omalizumab treatment may unmask
CSS due to the weaning of corticosteroids in some asthma patients or may delay corticosteroid
treatment allowing for CSS to manifest.
Trial registration: ClinicalTrials.gov Identifier: NCT00252135 (CHEST 2009; 136:507–518)

Abbreviations: ACR � American College of Rheumatology; ANCA � antineutrophil cytoplasmic antibody; CI �confidence
interval; CSS � Churg-Strauss syndrome

C hurg-Strauss syndrome (CSS) is a rare, systemic,
small-vessel vasculitis belonging to a group of

hypereosinophilic syndromes, a heterogeneous col-
lection of disorders characterized by the presence of

marked peripheral blood eosinophilia, tissue eosino-
philia, or both, often without an identifiable cause.1
CSS is associated with significant peripheral eosino-
philia and constitutional symptoms, but it differs
from hypereosinophilic syndrome in that it is char-
acterized by the presence of asthma and eosinophilic
vasculitis involving one or more organ systems, in-
cluding the lungs, sinuses, heart, skin, GI tract,
nervous system, and musculoskeletal system.1

Although the cause is unknown, CSS has both
allergic and autoimmune features. Patients typically
have a history of asthma, and the presentation can be
subacute or one of severe acute systemic illness.1 In
many cases, CSS is precipitated by withdrawal of
inhaled or systemic corticosteroids.2 When cases of
CSS became apparent following the use of novel
leukotriene modifiers, Wechsler and colleagues3,4
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described the emergence of CSS following the
initiation of treatment with these new asthma
medications. This led to the notion that CSS could
be unmasked in patients receiving asthma medi-
cations who have an underlying eosinophilic disorder
masked by corticosteroid treatment or that delayed
onset of corticosteroids by steroid-sparing alternatives
for what is perceived to be only asthma may allow for
the syndrome to become manifest.

In that regard, the newest class of asthma therapy
has also recently been associated with CSS cases;
reports5–10 of CSS have been received in the post-
marketing setting for omalizumab. Omalizumab
(Xolair; Genentech Inc; South San Francisco, CA;
and Novartis; San Carlos, CA) is a recombinant,
humanized monoclonal antibody that selectively
binds to human IgE.11,12 It is has been approved by
the US Food and Drug Administration for the
treatment of adults and adolescents with moderate-
to-severe persistent allergic asthma. Clinically, oma-
lizumab reduces asthma exacerbations, improves
symptom control, decreases rescue medication
use, and improves quality of life, allowing a de-
crease of corticosteroid dosing in patients who
remain symptomatic on moderate-to-high doses of
inhaled or systemic corticosteroids.13–21

In this study, we utilized the Novartis global safety
database (Argus) to evaluate the incidence and prev-
alence of CSS in omalizumab-treated patients. We
conclude that, consistent with the literature, omali-
zumab may enable weaning from corticosteroids in
some asthma patients, thereby unmasking CSS, and
that health-care providers should be aware of the
signs and symptoms of CSS.

Materials and Methods

As these were reviews of anonymous cases reported to the
pharmaceutical company and/or to the US Food and Drug
Administration, neither patient consent nor internal review board
approval was required.

Data Source

In this report, we sought to determine the number of cases of
CSS diagnosed in patients who had been treated with omali-
zumab using the global safety database (Argus) maintained by
Novartis. All serious adverse events from clinical trials of omali-
zumab and all spontaneous reports of adverse events, irrespective
of reporter causality assessment, are coded in the Novartis
database. The validated extraction of safety data for research
reports was carried out by Novartis.

Search and Selection Strategy

A cumulative search was performed for omalizumab covering
the time period from June 2003 to 30 June 2007, with the
following criteria: (1) Medical Dictionary for Regulatory Activi-

ties high-level group term “vascular inflammations”; or (2) Med-
ical Dictionary for Regulatory Activities high-level terms “eosin-
ophilic disorder” and “vasculitides.”22

Clinical Analysis

Following review of the search results, case reports and all
available clinical information were reviewed by a CSS expert
(M.E.W.) who classified cases as “definite/probable CSS,” “pos-
sible CSS,” or “definitely not CSS” based on American College of
Rheumatology (ACR) criteria for the classification of CSS sensi-
tivity and specificity vs other defined vasculitis syndromes.23

According to these criteria, a patient can be classified as having
CSS if he/she meets at least four of the six following: (1) asthma;
(2) eosinophilia � 10% (1.5 � 109 cells/L); (3) mononeuropathy
(including multiplex) or polyneuropathy; (4) nonfixed pulmonary
infiltrates; (5) paranasal sinus abnormality; and (6) the presence
of extravascular eosinophils in a biopsy specimen.

Patients in definite/probable cases had signs and symptoms
consistent with four of the six ACR criteria. A biopsy-proven
vasculitis was not required in order to consider vasculitis to
qualify as one of the symptoms. Surrogate symptoms of vasculitis
were acceptable evidence. This included the appearance of
vasculitis as evidenced by the results of an electromyogram or
nerve conduction study, or by the presence of antineutrophil
cytoplasmic antibodies (ANCAs).24–26 Since the indication for
omalizumab was asthma in all 34 cases, asthma was present in all
of the reports. Reporting rates based on the number of reported
events and the number of patient years of exposure was approx-
imated for each classification category of CSS.

Results

On the basis of sales data, the patient exposure of
omalizumab was estimated to be equivalent to ap-
proximately 87,500 person-years. Following our da-
tabase search, 34 potential CSS cases were identi-
fied, including 28 spontaneous reports and 6 reports
from clinical trials.

Definite/Probable Cases of CSS

Of the 34 cases found in the global safety database,
13 were identified to be definitely or probably CSS
(Table 1). The mean length of time receiving oma-
lizumab therapy at the time of diagnosis was 159 days
(range, 15 to 365 days). Four of these patients were
women, and nine patients were men. Their ages
ranged from 37 to 81 years, with the majority being
40 to 60 years old (eight patients). All 13 patients
experienced asthma and eosinophilia. Four patients
experienced neuropathy, two with a diagnosis of
mononeuritis multiplex. Pleural effusion was de-
scribed in at least 6 of the 13 cases. In 8 of the 13
cases, oral corticosteroid weaning had occurred just
prior to the onset of the CSS symptoms, and in the
remaining cases a CSS diagnosis was established, but
not enough information was provided for further
assessment.
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Possible Cases of CSS

Four of the 34 cases found in the global safety
database were considered to be possible cases of CSS
because reported symptoms did not fulfill four of the
six diagnostic CSS symptoms outlined by the ACR
definition (Table 2). Three of these patients were
women, and the ages of all patients ranged from 42
to 66 years. One patient, a 42-year-old man, experi-
enced asthma, pulmonary infiltrates, and rapidly pro-
gressive glomerulonephritis but was ultimately diag-
nosed with ANCA-negative renal vasculitis. The second
patient, a 66-year-old woman, experienced asthma,
eosinophilia, diarrhea, and nausea. The third patient,
a woman (age not reported), experienced vasculitis,
was positive for perinuclear ANCAs, and was re-
ferred to a rheumatologist. The fourth patient pre-
sented with asthma, eosinophilia, sinus disease, and
pulmonary infiltrates but did not have definitive
evidence of vasculitis. For these patients, either not
enough information was available or CSS had not yet
developed. It should be noted that CSS might
potentially develop in these patients, but it is not
clear whether it would.

Definitely Not CSS

The remaining 17 reports found in the global
safety database were determined not to be CSS, as
evidenced by diagnoses that included phlebitis, We-
gener granulomatosis, temporal arteritis, hypersensi-
tivity reaction, and Bell palsy (Table 3).

Discussion

Our analysis of the omalizumab global safety
database revealed several definite or probable cases
of CSS in patients who received omalizumab. In the
majority of cases, there was preexisting evidence of
CSS (eg, eosinophilia, severe asthma, and sinus
disease) prior to omalizumab administration. In a
subset of patients with severe asthma undergoing
management with corticosteroids in conjunction
with omalizumab or prior to omalizumab exposure,
tapering of corticosteroid therapy resulted in the
emergence of CSS. Similar to cases of CSS unmask-
ing previously reported with the use of leukotriene
modifiers and corticosteroids,3,27,28 omalizumab does
not appear to be directly causative in any of the
documented cases of CSS.

It should be noted that there are limitations
associated with confirming (or refuting) a diagnosis
of CSS by using a large database and that there are
limitations to the ACR classification criteria for CSS.
For each case reported, we used the information
made available to us; however, not all cases had

enough information to provide a fully informed
evaluation. For these cases, a CSS diagnosis was not
able to be made due to insufficient data.

CSS and Asthma Therapy

The association between CSS and different asthma
therapies has been the subject of debate over the last
decade due to several reports3,4 of CSS unmasking
following the initiation of treatment with leukotriene
modifiers and other asthma therapies. In those cases,
CSS was observed to be unmasked in patients re-
ceiving asthma medications who had an underlying
eosinophilic disorder masked by corticosteroids or in
patients receiving steroid-sparing alternative medi-
cations that delayed onset of corticosteroid therapy
for the treatment of what was perceived to be only
asthma. In the majority of such patients, the syn-
drome dramatically improves with corticosteroid
therapy. Compounds associated with CSS unmasking
include prednisone, zafirlukast, montelukast, flutica-
sone, budesonide, and salmeterol.2,27,28 Indeed, in a
study29 that examined the link between asthma
treatments and CSS, 47 cases of possible or definite
CSS were identified. While there was a strong
association between leukotriene modifiers and CSS
in the crude analyses, this disappeared in the ad-
justed models when controlling for other asthma
drugs. This finding suggested that severe asthma and
exposure of multiple controller medications, includ-
ing corticosteroids, is associated with, but not neces-
sarily the cause of, CSS development.

CSS and Omalizumab

In addition to the cases examined here, there have
been additional reports of CSS associated with oma-
lizumab. In the first case of CSS following omali-
zumab administration,6 symptoms improved with
corticosteroids. In later reports,5,7,9,10,30 CSS un-
masking was associated with the cessation or taper-
ing of asthma therapy in omalizumab-treated pa-
tients. Each of these reports relates important
information regarding the relative roles of IgE and
eosinophilia in patients with asthma and CSS, and
also about the role that anti-IgE may play in patients
with these conditions. In some cases, anti-IgE ad-
dresses the underlying asthma, but eosinophilia may
nonetheless ensue. For such patients, the binding of
IgE may be sufficient to control the underlying
asthma but may not be sufficient to address the
underlying cause of eosinophilia. While in certain
cases the binding of an allergen to crosslinked IgE
can result in a mitigation of the allergic cascade and
a reduction of cytokines that can result in abrogation
of both eosinophilia and asthma symptoms, this may
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not be the case for all patients who may have asthma
or eosinophilia that is the result of other mecha-
nisms.

Several studies22,28,35–48 have examined the inci-
dence and prevalence of CSS in both general and
asthmatic populations. CSS incidence in the general
population ranges from 0.5 to 1.3 cases per million
person-years (Table 4). The overall prevalence varies
to a large degree, from 2 to 14 cases per million
persons. Within the asthma patient population, CSS
rates are far greater (Table 5).

In our analysis of the Novartis safety database,
considering the 87,500 cumulative person-years of
omalizumab exposure through July 2007 and the four
reports of possible CSS, the reporting rate of CSS in

the United States is estimated to be 46 cases per
million person-years (95% confidence interval [CI],
14.5 to 110.3 cases per million person-years). When
the 13 definite/probable cases are considered, the
reporting rate is estimated to be 149 cases per
million person-years (95% CI, 82.6 to 247.7 cases per
million person-years). When both definite/probable
and possible reports of CSS are taken into account,
the reporting rate is estimated to be 194 cases per
million person-years (95% CI, 117.0 to 304.7 cases/
million person-years). It should be noted that our
values are crude adverse event reporting rates for
CSS that are not equivalent to incidence rates and
should be viewed with caution.31 Furthermore, it is
probable that the prevalence of omalizumab-associated

Table 4—CSS Incidence and/or Period Prevalence Estimates in the General Population

Source Population Incidence/Million Person-Yr
Period Prevalence/Million

Persons

Watts et al35 General—Norwich, UK 2.4 (95% CI, 0.9–5.3)
Watts et al36 General—Norwich, UK Using ACR criteria:

2.7 (95% CI, 1.3–4.8)
Using Hammersmith criteria:

3.4 (95% CI, 1.9–5.6)
Watts et al37 General—Norwich, UK 3.1 (95% CI, 1.7–5.2)

General—Lugo, Spain 0.9 (95% CI, 0.1–3.2)
Watts et al38 General—Tromso, Norway 0.5 (95% CI, 0.06–1.8)
Gonzalez-Gay et al39 General—Spain 1.31 (95% CI, 0.87–1.96)
Reinhold-Keller et al40 General—North and South Germany North: 7 (95% CI, 0–14)

South: 2 (95% CI, 0–7)
Reinhold-Keller et al41 General—North and South Germany North: 1 (95% CI, 0–3)

South: 1 (95% CI, 0–2)
Reinhold-Keller et al42 General—North Germany 1
Haugeberg et al43 General—Norway 13
Dadoniene et al44 General—Lithuania 1.3 (95% CI, 0.5–2.9)
Mohammad et al45 General—Sweden 14 (95% CI, 0.3–27)
Mahr et al46 General—France 10.7 (95% CI, 5–17)
Martin et al47 Patients exposed to newly marketed

drugs—UK
6.8 (95% CI, 1.8–17.3)

Patients exposed to non-anti-asthma
drug—UK

1.8 (95% CI, 0.05–10.2)

Table 5—CSS Incidence and/or Period Prevalence Estimates in the Asthma Patient Population

Source Population
Incidence/

Million Person-Yr
Period Prevalence/

Million Persons

Martin et al47 Patients exposed to anti-asthma
drug—UK

64.4 (95% CI, 13.3–188.1)

Wechsler et al28 General Practice Research
Database—UK

6–18

Wechsler et al28 Asthma plus exposure to zafirlukast
or montelukast—US

Approximately 60

Loughlin et al48 Asthma plus no use of leukotriene
receptor antagonists—US

Definite CSS: 0 (90% CI, 0–23.0) to
67 (90% CI, 22.5–160.6)

Probable CSS: 583
Harrold et al22 Population with three or more

dispensing of an asthma drug
Definite/probable

CSS: 34.6 (95% CI, 21.4–53.0)
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CSS is even higher, owing to underreporting and poor
physician recognition since this remains a rare entity
and since it may be masked by continued corticoste-
roid therapy.

Nonetheless, data from our study and from the
literature suggest that a causal relationship be-
tween omalizumab and CSS is unlikely to exist.
Given the amount of clinical exposure and consid-
ering the patient population treated with omali-
zumab, case reports of CSS are to be expected,
especially since asthma is among the diagnostic
criteria for CSS. The analysis of spontaneous reports
does not appear to show a direct safety risk for CSS
in omalizumab-treated patients.

CSS Treatment With Omalizumab

There is evidence suggesting that omalizumab
therapy may be of benefit to CSS patients. In one
report,32 a man presented with asthma symptoms
requiring therapy with high-dose inhaled and sys-
temic corticosteroids. Attempts at tapering the sys-
temic corticosteroids resulted in the worsening of
asthma and upper respiratory complications. CSS,
which was controlled with systemic corticosteroids
and, later, with cyclophosphamide and azathioprine,
was diagnosed in the patient. Approximately 17 years
later, omalizumab was started as a treatment for the
severe asthma. Within 15 days of the initiation of
omalizumab therapy, asthma symptoms, lung func-
tion, and eosinophilia improved.

In a second report examining a refractory variant
of CSS, the unmasking of CSS developed after the
withdrawal of steroid therapy in two patients.33 In
these cases, anti-IgE therapy with omalizumab re-
sulted in marked clinical improvement. Given its
steroid-sparing effects and its beneficial effect on
reduction of eosinophils, omalizumab may provide a
benefit to CSS patients. One possibility is that the
primary benefit comes from improved pulmonary
function, although further studies are needed.34

Conclusions

While omalizumab is an effective therapy for many
patients with asthma, clinicians should be vigilant for
signs and symptoms of CSS in any asthmatic patient
in whom corticosteroid doses are tapered while
receiving this therapy and in patients treated with
omalizumab in favor of corticosteroids. Since unrec-
ognized underlying CSS remains possible in the
moderate-to-severe asthma population for which
omalizumab therapy is indicated, physicians should
learn to recognize the signs and symptoms of CSS
and be alert for the development of vasculitis and/or
infiltration of extrapulmonary tissue eosinophilia,

both of which distinguish CSS from eosinophilic
asthma. In patients newly diagnosed with CSS, man-
agement with corticosteroids and other corticosteroid-
sparing agents such as cyclophosphamide or azathio-
prine is recommended. Whether omalizumab actually
has beneficial effects in these patients based on its
antiinflammatory effects remains to be proven in pro-
spective clinical trials.
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34 Djukanović R, Wilson SJ, Kraft M, et al. Effects of treatment
with anti-immunoglobulin E antibody omalizumab on airway
inflammation in allergic asthma. Am J Respir Crit Care Med
2004; 170:583–593

35 Watts RA, Carruthers DM, Scott DG. Epidemiology of
systemic vasculitis: changing incidence or definition? Semin
Arthritis Rheum 1995; 25:28–34

36 Watts RA, Lane SE, Bentham G, et al. Epidemiology of
systemic vasculitis: a ten-year study in the United Kingdom.
Arthritis Rheum 2000; 43:414–419

37 Watts RA, Gonzalez-Gay MA, Lane SE, et al. Geoepidemi-
ology of systemic vasculitis: comparison of the incidence in
two regions of Europe. Ann Rheum Dis 2001; 60:170–172

38 Watts RA, Lane SE, Scott DG, et al. Epidemiology of
vasculitis in Europe. Ann Rheum Dis 2001; 60:1156–1157

39 Gonzalez-Gay MA, Garcia-Porrua C, Guerrero J, et al. The
epidemiology of the primary systemic vasculitides in north-
west Spain: implications of the Chapel Hill Consensus Con-
ference definitions. Arthritis Rheum 2003; 49:388–393

40 Reinhold-Keller E, Zeidler A, Gutfleisch J, et al. Giant cell
arteritis is more prevalent in urban than in rural populations:
results of an epidemiological study of primary systemic
vasculitides in Germany. Rheumatology 2000; 39:1396–1402

41 Reinhold-Keller E, Herlyn K, Wagner-Bastmeyer R, et al. No
difference in the incidences of vasculitides between north and
south Germany: first results of the German vasculitis register.
Rheumatology 2002; 41:540–549

42 Reinhold-Keller E, Herlyn K, Wagner-Bastmeyer R, et al.
Stable incidence of primary systemic vasculitides over five
years: results from the German vasculitis register. Arthritis
Rheum 2005; 53:93–99

43 Haugeberg G, Bie R, Bendvold A, et al. Primary vasculitis in
a Norwegian community hospital: a retrospective study. Clin
Rheumatol 1998; 17:364–368

44 Dadoniene J, Kirdaite G, Mackiewicz Z, et al. Incidence of
primary systemic vasculitides in Vilnius: a university hospital
population-based study. Ann Rheum Dis 2005; 64:335–336

45 Mohammad AJ, Jacobsson LT, Mahr AD, et al. Prevalence of
Wegener’s granulomatosis, microscopic polyangiitis, polyar-
teritis nodosa and Churg-Strauss syndrome within a defined
population in southern Sweden. Rheumatology 2007; 46:
1329–1337

46 Mahr A, Guillevin L, Poissonnet M, et al. Prevalences of
polyarteritis nodosa, microscopic polyangiitis, Wegener’s granul-
matosis, and Churg-Strauss syndrome in a French urban multi-
ethnic population in 2000: a capture-recapture estimate. Arthri-
tis Rheum 2004; 51:92–99

47 Martin RM, Wilton LV, Mann RD. Prevalence of Churg-
Strauss syndrome, vasculitis, eosinophilia and associated con-
ditions: retrospective analysis of 58 prescription; event mon-
itoring cohort studies. Pharmacoepidemiol Drug Saf 1999;
8:179–189

48 Loughlin JE, Cole JA, Rothman KJ, et al. Prevalence of
serious eosinophilia and incidence of Churg-Strauss syn-
drome in a cohort of asthma patients. Ann Allergy Asthma
Immunol 2002; 88:319–325

518 Original Research

 © 2009 American College of Chest Physicians
 at Swets Information Services Inc on February 24, 2010chestjournal.chestpubs.orgDownloaded from 

http://chestjournal.chestpubs.org/


DOI 10.1378/chest.08-2990
; Prepublished online May 1, 2009; 2009;136; 507-518Chest

Lawrence-Miyasaki
Michael E. Wechsler, Dennis A. Wong, Mary K. Miller and Lisa

Churg-Strauss Syndrome in Patients Treated With Omalizumab

 
February 24, 2010This information is current as of 

 

& Services
Updated Information

 html
http://chestjournal.chestpubs.org/content/136/2/507.full.
high-resolution figures, can be found at:
Updated Information and services, including

References

 full.html#ref-list-1
http://chestjournal.chestpubs.org/content/136/2/507.
accessed free at:
This article cites 47 articles, 16 of which can be

Open Access
option
Freely available online through CHEST open access

Permissions & Licensing

 http://www.chestjournal.org/site/misc/reprints.xhtml
(figures, tables) or in its entirety can be found online at: 
Information about reproducing this article in parts

Reprints
 http://www.chestjournal.org/site/misc/reprints.xhtml

Information about ordering reprints can be found online:

Email alerting service

online article.
article. Sign up in the box at the top right corner of the 
Receive free email alerts when new articles cite this

format
Images in PowerPoint

format. See any online article figure for directions 
downloaded for teaching purposes in PowerPoint slide 
Figures that appear in CHEST articles can be

 © 2009 American College of Chest Physicians
 at Swets Information Services Inc on February 24, 2010chestjournal.chestpubs.orgDownloaded from 

http://chestjournal.chestpubs.org/content/136/2/507.full.html
http://chestjournal.chestpubs.org/content/136/2/507.full.html#ref-list-1
http://www.chestjournal.org/site/misc/reprints.xhtml
http://www.chestjournal.org/site/misc/reprints.xhtml
http://chestjournal.chestpubs.org/

