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PHARMACOTHERAPY
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Aim. To evaluate the effectiveness of omalizumab in non-atopic asthma. Methods. Using data from a multicenter registry of severe asthma, we
evaluated and compared the clinical outcome of 29 omalizumab-treated severe non-atopic asthmatics with 266 omalizumab-treated severe allergic
asthmatics. Effectiveness was assessed by considering severe exacerbations, pulmonary function, the Global Evaluation of Treatment
Effectiveness (GETE) scale, and Asthma Control Test (ACT). Results. Omalizumab demonstrated significant improvement in the clinical status
of non-atopic asthmatics as measured by GETE, which rose from 1.6� 1.1 to 2.8� 0.8 at 4 months (p¼ .0215) to 2.9� 0.9 at 1 year (p¼ .0093)
and to 3.4 � 0.6 at 2 years (p ¼ .0078), and by the ACT, which increased from 13.0 � 5.5 to 17.5 � 5.4 at 4 months (p ¼ .0236) to 17.9 � 4.8 at
1 year (p ¼ .0136) and to 20.6 � 3.9 at 2 years (p ¼ .0024). Forced expiratory volume in 1 second (FEV1) improved from 61.0 � 19.4% to
65.1 � 17.2 at 4 months to 64.1 � 24.7 at 1 year and to 67.3 � 23.0 at 2 years, but without significant differences between initial and follow-up
measurements (p ¼ .52, .91, and .45, respectively) and exacerbations decreased from 3.1 � 3.5 to 1.9 � 2.8 at 1 year (p ¼ .1709) to 1.8 � 4.4 at
2 years (p ¼ .2344). The results were not significantly different from those obtained in atopic asthmatics. Conclusion. Anti-IgE therapy can be
effective in non-atopic severe asthma.

Keywords efficacy, IgE-mediated diseases, non-allergic patients, omalizumab, uncontrolled severe asthma

INTRODUCTION

Although asthma can generally be controlled with inhaled
corticosteroids (ICSs) and long-acting β2-agonists
(LABAs), severe persistent asthma often responds poorly
to both inhaled and oral corticosteroids (1) and requires
progressively increasing doses to maintain stability. It has
been estimated that around 10% of asthma patients may be
classified as severe on the basis of the consensus definition
embracing persistent symptoms, airflow limitation, and
resistance to treatment (2,3). Moreover, about one-third
of adult patients with asthma are classified as non-atopic
or non-allergic, based on the absence of circulating IgE
directed against local aeroallergens detected by skin prick
test (SPT) or in vitro techniques (RAST or ELISA).

Non-atopic asthmatics tend to have more severe disease,
often associated with chronic rhinosinusitis (CRS) and
nasal polyposis (NP), but apart from the absence of reac-
tivity to aeroallergens, their clinical course is similar to that
of atopic patients (4). The percentage of asthmatics with
severe disease and a negative SPT varies from 50% in the
ENFUMOSA cross-sectional study (1) to 17–34% in the
SARP study (5).

Omalizumab (Xolair®, Novartis Europharm Limited.
Horsham, West Sussex, United Kingdom), a humanized
monoclonal anti-IgE antibody that targets the interaction
between IgE molecules and IgE receptors, has demon-
strated its efficacy in severe IgE-mediated allergic
asthma, both in clinical studies and in the post-
marketing experience (6–11). In fact, we have pre-
viously reported that omalizumab is an effective therapy
in the severe allergic asthma population included in the
Spanish registry (11). Nowadays, omalizumab is indi-
cated in Europe as an add-on therapy aimed at
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improving asthma control in patients (6 years and
above) with severe persistent allergic asthma that
remains uncontrolled despite daily high-dose inhaled
corticosteroids plus a long-acting inhaled beta2-agonist.
However, it is yet to be clarified whether omalizumab
has a role to play in non-allergic asthmatics.

The purpose of the present study is to analyze data from
the Spanish registry of severe asthma in order to evaluate
the effectiveness of omalizumab in a population of 29
severe non-atopic asthmatics and to compare it with a
control group of 266 allergic asthmatics who received the
same treatment.

PATIENTS AND MATERIAL AND METHODS

Study Design and Patients

Patients were recruited from an ongoing observational reg-
istry involving 30 certified centers from all over Spain.
Specialists in Allergology and Pneumology were offered
the opportunity to participate in the study. The registry was
designed to gather data on the clinical characteristics, treat-
ment patterns, and outcome in consecutive adult patients
with severe asthma. Asthma was left to the chest physician
judgment according to his/her routine clinical practice. All
omalizumab-treated asthmatics were included in the present
analysis. Patients were managed on the basis of the clinical
practice of the physicians corresponding to the participating
hospital centers. Omalizumab was prescribed only in severe
cases: steps 5 and 6 of the Spanish Guidelines on the
Management of Asthma (GEMA) (12) and step 5 of the
Global Initiative for Asthma international guidelines
(GINA) (13). The drug was prescribed on-label in asth-
matics with specific IgE against common inhalant allergens
and off-label (for “compassionate use,” as defined by
Spanish legislation) in those with negative results with
SPT, RAST, and ELISA.

This study was conducted according to Good Clinical
Practice (GCP) standards and the Helsinki Declaration,
and it was approved by the Ethics Committee of the
Clinic Hospital of Barcelona. All patients provided written
informed consent to their participation in the study. All the
visits were integrated into routine practice for assessing the
evolution of severe asthma patients.

Methods

The data were recorded in each hospital on a computer-based
case report form. These reports were then submitted via a
secure website (www.bancodatosasma.com) to a centralized
coordinating center (Clinic Hospital, University of
Barcelona) responsible for all data management. The
patients’ identities remained confidential, each patient
being identified solely by a single number assigned by the
study’s coordinating center.

Baseline data regarding the 12-month period prior to oma-
lizumab treatment were collected: age; sex; body mass index
(BMI); clinical characteristics of asthma (time sincediagnosis,
total IgE level, allergic status documented by SPT and/or

specific IgE for common aeroallergens including house dust
mites (Dermatophagoides pteronyssinus,Dermatophagoides
farinae),moulds (Alternariaalternata,Aspergillus fumigatus,
Cladosporium herbarum, and Penicillium notatum), pollens
(grass mix, Parietaria judaica, Artemisia vulgaris, Olea eur-
opea, Platanus acerifolia, Cupresus arizonica), and dog and
cat dander. Previous asthma exacerbations; FEV1 (% of pre-
dicted), coexisting conditions such as intolerance to non-
steroidal anti-inflammatory drugs (NSAIDs), CRS, NP,
AsthmaControl Test (ACT) (14), and asthma-relatedmedica-
tionwerealsorecorded.Patientswereevaluated4monthsafter
beginning treatment with omalizumab in order to assess the
therapy’s effectiveness and safety, and after every 12 and 24
months of the treatment period thereafter. Any changes in the
concomitant medications during the follow-up, the omalizu-
mab dosage or the dosing schedule was recorded.
Omalizumab-related adverse effects and causes of disconti-
nuation were also registered.

The effectiveness of omalizumab over the treatment
period was evaluated via the reduction in severe
exacerbations and improvements in pulmonary function
and clinical tests. Severe exacerbations were defined as
deterioration in asthma resulting in hospitalization or
emergency room treatment, or the need for oral steroids
for �3 days (as considered appropriate by the
investigator). The clinical efficacy was assessed based
upon the responses to the Spanish version of the ACT
questionnaire (14) and to the Global Evaluation of
Treatment Effectiveness (GETE) scale (15). The ACT
is reliable, valid, and responsive to changes in asthma
control over time. A cut-off score of �19 identifies
patients with poorly controlled asthma (14). The GETE
five-point scale requires a treating physician to judge
whether the patient’s overall response to treatment is
excellent, good, moderate, or poor, or whether his or
her condition is worsening. A GETE rating of “good” or
“excellent” defined a patient as a “responder” (16) and
only these patients continued with omalizumab therapy.
Well-controlled asthma was defined as no exacerbations
and an ACT score >19.

Statistical Analysis

The categorical variables were described as absolute
and relative frequencies, while continuous variables
were reported as the mean and standard deviation or
medians and quartiles, including the total number of
valid values. In order to avoid losing data due to
missing data, we used the pairwise missing data
deletion method (visit-wise method). Comparison of
the quantitative variables was based on the use of
non-parametric tests (Wilcoxon test). The chi-squared
test and McNemar test were used to compare the
categorical variables. Mann–Whitney U-test was used
for comparison of changes in clinical (GETE; ACT,
exacerbations) and functional (FEV1) parameters
between the two groups (allergic and non-allergic).
All calculations were made using the SAS version
9.2 statistical package (SAS Institute INC, Cary, NC,
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USA), applying two-tailed tests, with a level of
significance of .05.

RESULTS

This study included a total of 295 severe omalizumab-treated
asthmatic patients (266 allergic and 29 non-allergic). The
clinical and functional outcomes of the 266 atopic severe
asthmatics has previously been reported (11). Asthma had
been diagnosed 27.8� 13.8 years before the introduction of
anti-IgE therapy. Themean follow-up time after omalizumab
initiation was 27.1� 12.3 months for the negative prick test
groupand26.8�13.7months for thepositiveprick test group
(p> .05). All patients attended at least the first follow-up visit
at 4 months, while 27/29 non-atopic patients attended the
1-year visit and 14 of them attended the 2-year visit.

The demographic and clinical characteristics are com-
pared in Table 1. Briefly, non-atopic asthmatics were older
(59.6 � 10.6 vs. 51.0 � 13.7; p ¼ .0011), they were more
frequently diagnosed with nasal polyps (48.8% vs. 25.2%;
p ¼ .0239) and hypersensitivity to aspirin/NSAIDs (36%
vs. 18.9%; p ¼ .0431), their IgE levels were significantly
lower (251.8 � 355.9 vs. 412.6 � 546.5; p ¼ .0172), and
they were treated more often with systemic corticosteroids
(55.2% vs. 33.5%; p ¼ .0204).

Omalizumab was discontinued in 18% of the allergic
patients and in 17.2% of the non-atopic subgroup.
Regarding tolerance, 6.9% of non-atopic patients
experienced some adverse effect (cephalea being the
most frequent).

The performance evaluated by the GETE increased from
1.6� 1.1 to 2.8� 0.9 at 4 months (p¼ .0215) to 2.9� 0.9
at 1 year (p < .0093) and 3.4 � 0.6 at 2 years (p ¼ .078) in
the non-atopic group. Furthermore, the ACT increased from
13.3 � 5.5 to 17.5 � 5.4 at 4 months (p < .0236) to

17.9 � 4.8 at 1 year (p ¼ .0136) and 20.6 � 3.9 at 2 years
(p ¼ .0024). Clinical improvement was not significantly
different between the atopic and non-atopic groups. FEV1

improved from 61.0� 19.4% to 65.1� 17.2 at 4 months to
64.1� 24.7 at 1 year and 67.3� 23.0 at 2 years, but without
significant differences between them (p¼ .52, .91, and .45,
respectively). Severe exacerbations decreased non-
significantly in the non-atopic group [from 3.1 � 3.5 to
1.9 � 2.8 at 1 year (p ¼ .1709) and 1.8 � 4.4 at 2 years
(p ¼ .2344)], but the magnitude of the effect was similar in
both groups at 1 year and 2 years (p ¼ .18 and p ¼ .17).
Well-controlled asthma – defined as no exacerbations and
an ACT score > 19 – was achieved in 17% of non-atopic
patients at 1 year versus 29.3% in atopic asthmatics
(p ¼ .159). These results are summarized in Figure 1.

DISCUSSION

Only three case reports to date have addressed the effec-
tiveness of omalizumab in patients with severe non-
allergic asthma (17–19). In our series, the drug demon-
strated a beneficial effect in a group of 29 patients with
these characteristics. Omalizumab is only indicated for
patients with allergic asthma; however, the lack of thera-
peutic alternatives for non-atopic severe asthma led many
physicians to prescribe it off-label, for “compassionate
use.” Over the course of the study, the GETE scale and
ACT score increased significantly. Furthermore, we
observed a non-significant increase in pulmonary function
values and a decrease in severe asthma exacerbations, but
not statistically different from that achieved in atopic asth-
matics. All in all, the global results are almost similar to
those obtained in atopic patients (6–11).

It has been demonstrated that both atopic and non-atopic
asthmatics manifest similar immunologic profiles that pro-
mote IgE switching such as increased IL-4 and IL13 and
expression of FceRI mRNA (20–23). Moreover, another
study showed that bronchial mucosal IgE synthesis is a
feature of atopic as well as non-atopic asthma, – further
evidence that both types of asthma are quite similar in
terms of their cellular and molecular immunopathology
(24). Therefore, even in the absence of a proven aeroallergen,
IgE might have decisive effects on the asthmatic inflamma-
tory response, leading to both bronchial hyper-reactivity and
remodeling. It is also well known that omalizumab binds to
antigen-specific and non-specific IgE; this characteristic pro-
vides scientific support for anti-IgE therapy in non-atopic
patients (25).

Prevalence of CRS with NP and aspirin hypersensitivy
was very high in our patients. These observations concur
with previous studies reporting the frequent association of
moderate/severe persistent asthma with both aspirin hyper-
sensitivity and CRS and nasal polyps (26–28). Moreover,
aspirin-intolerant asthma has been associated with increased
airway remodeling (28).

This study has several limitations. The results were
obtained from a large and prospective registry of patients
with severe asthma. Participation in the registry was offered
to all Spanish pulmonary and allergy specialists, but it is

TABLE 1.—Clinical and demographic characteristics.

Severe asthma patients Prick þ n ¼ 266 Prick � n ¼ 29 p-Value

Gender
Male 31.2% 27.6% .688
Female 68.8% 72.4%
Age (years) 51.0 (13.7) 59.6 (10.6) .0011
BMI 28.2 (5.6) 28.6 (5.5) .8227
CRS (with and without NP) 60% 51.7% .3893
NP 25.2% 44.8% .0239
NSAIDs intolerance 18.9% 36% .0431
CSCs 33.5% 55.2% .0204
Years since asthma diagnosis 28.3 (14.8) 23.4 (13.4) .1123
Total basal IgE (IU/ml) 412.6 (546.5) 251.8 (355.9) .0172
Basal ACT 14.4 (4.6) 13.0 (5.5) .1369
Severe exacerbations

(average of annual number)
3.6 (3.6) 3.1 (3.5) .0545

FEV1 (% of predicted) 63.8 (21.2) 61.0 (19.4) .5359
Omalizumab dose

(mg/month)
414.7 (206.7) 351.7 (176.0) .1379

Time of follow-up (months) 26.8 (13.7) 27.1 (12.3) .9070

Notes: Results are expressed as mean with standard deviation in brackets or as a
percentage. BMI, body mass index; CRS, chronic rhinosinusitis; NP, nasal polyposis;
NSAID, non-steroidal anti-inflammatory drug; CSC, continuous systemic corticosteroid;
IgE, immunoglobulin E; ACT, Asthma Control Test; FEV1, forced expiratory volume in
1 second.
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FIGURE 1.—The efficacy of omalizumab in severe asthma. Comparison between atopic and non-atopic patients. (A) Evolution of GETE. Physician-rated GETE: score
3 (good) and score 4 (excellent) correspond to responder–patients. Means are shown in the chart. Note: GETE, global evaluation of treatment effectiveness. (B) ACT
evolution. Means are shown in the chart. Notes: ACT, Asthma Control Test. (C) Average of exacerbations during the previous year and observational period. Confidence
intervals (95%) for means are shown in the chart with vertical black line segments. (D) Pulmonary function (assessed by FEV1) during follow-up.Means are shown in the
chart. Note: FEV1, forced expiratory volume in 1 second.
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possible that the patient population included in this study was
not generalizable to the Spanish health care system. The
registry describes the “real world” of patients with severe
asthma, managed according to the current guidelines (all the
patients received a high dose of inhaled ICS/LABA in com-
bination and many of them also received concomitant oral
corticosteroids). One limitation of our study is that the diag-
nosis of asthma was based solely on the judgment of the
chest physician caring for the patient. In contrast to the
rigorously controlled conditions of randomized clinical trials,
this study cannot exclude a placebo effect and it required
retrospective comparison, because effectiveness during treat-
ment was compared to that of the previous year. It must be
pointed out that the placebo effect in asthma is quite strong,
particularly with respect to patient-centered outcomes (29).
In fact, a recently published study showed that omalizumab
consistently improved asthma control, but this improvement
was not significant when compared with the placebo control
group (30). However, it should be noted that we have also
found clinically relevant improvements in objective para-
meters such as exacerbations and lung function.

It has to be considered that only 14 of the 29
non-allergic asthmatics attended the 2-year visit, but oma-
lizumab was discontinued only in five cases due to absence
of a measurable response; the rest of the patients were
followed up for 2 years. This fact could lead to the over-
estimation of the long-term clinical effect of the drug, as
assessed by clinical and functional parameters that were
performed only in those asthmatics who continued the
treatment. Nevertheless, this concern could be applied
equally to the group of allergic subjects and, as previously
stated, no significant differences were found between the
responses to omalizumab of the two groups.

Another limitation stems from the assumption that the
absence of demonstrable specific IgE antibodies and/or posi-
tive SPT results means that an asthmatic can be confidently
classified as non-atopic. In fact, as the range of potential
allergenic agents is considerably larger than the current diag-
nostic tests can address, the possibility of a false-negative
result is likely (31). Moreover, atopy is an age-related phe-
nomenon that decreases over time (32). It is therefore possible
that those subjects with non-atopic asthma may previously
have been atopic, as the non-atopic subjects with asthma in
our study were significantly older. However, the SPT offers
the best positive predictive value and is the method most
widely used in clinical practice to diagnose allergy.
Furthermore, our population showed clinical findings typical
of non-allergic asthma (lower IgE levels, more frequent diag-
nosis of nasal polyps and hypersensitivity to NSAIDs).

In conclusion, this study shows that anti-IgE therapy can
be aneffectivemodality for treatingnon-atopic severe asthma.
Further studies with an adequate methodology are needed to
definitely establish the role of omalizumab in this setting.
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