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Background. Asthma guidelines emphasize the importance of achieving and maintaining asthma control; however, many patients with moderate to
severe asthma fail to achieve adequate control. Objective. This 2-year interim analysis evaluated the longitudinal effects of omalizumab on asthma
control in patients treated in real-world clinical practice settings. Methods. EXCELS is an ongoing observational cohort study of approximately
5000 omalizumab-treated and 2500 non-omalizumab-treated patients aged >12 years with moderate to severe asthma. Asthma control was
measured using the Asthma Control Test (ACT) every 6 months. Results. Subgroups of the omalizumab cohort included those who initiated
omalizumab at baseline (new starts, n = 549) and those treated with omalizumab >7 days before baseline (established users, n = 4421). For
reference, data are also presented for patients who were not receiving omalizumab prior to or at the time of enrolment (non-omalizumab, n = 2867).
Over half of the new starts (54%) achieved improvement in ACT consistent with the minimally important difference (MID, defined as >3-point
improvement) by Month 6 and this proportion increased throughout the follow-up period, reaching 62% at Month 24. Similar results were observed
in patients stratified by moderate and severe asthma. Established users of omalizumab maintained asthma control throughout the observation
period. Conclusion. Over a 2-year period, patients initiating omalizumab therapy experienced clinically relevant improvements in asthma control,
which were maintained during 2 years of longitudinal follow-up. Established users of omalizumab maintained asthma control over the 2-year period

with a small improvement similar to that seen in non-omalizumab users.
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INTRODUCTION

Asthma involves a complex interaction of variable and
recurring symptoms, airflow obstruction, bronchial hyper-
responsiveness, and an underlying inflammation (1). The
interaction of these features determines the severity of
asthma, clinical features, and response to treatment (1).
Asthma control is the downstream manifestation of these
factors.

The most recent guidelines from the National Heart,
Lung, and Blood Institute National Asthma Education
and Prevention Program (NAEPP) Expert Panel Report-3
and the Global Initiative for Asthma (GINA) emphasize
that therapy should focus on achieving and maintaining
asthma control (1, 2). The NAEPP guidelines define
asthma control by the domains of impairment and risk
(1). The impairment domain encompasses pulmonary
function and patient-reported symptoms, physical activity,
quality of life, and need for short-acting f,-agonists for
quick relief of symptoms, whereas the risk domain
includes asthma exacerbations, risk of progressive loss of
lung function, and treatment-related adverse effects (1).
The guidelines also recommend that ongoing monitoring
of asthma control should ensure that the treatment is redu-
cing both impairment and risk (1). Similarly, the GINA
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guidelines emphasize the variable course of asthma and the
importance of ongoing monitoring and adjusting treatment
as needed to maintain control when symptoms worsen
or the patient develops an acute exacerbation (2).
Nevertheless, despite the availability of disease manage-
ment guidelines and therapeutic advancements, a large
proportion of patients with moderate to severe persistent
asthma continue to have poorly controlled disease (3).
Omalizumab, a recombinant humanized monoclonal
antibody, is approved by the US Food and Drug
Administration for the treatment of adults and adolescents
(aged >12 years) with moderate to severe persistent aller-
gic asthma that is inadequately controlled with inhaled
corticosteroids (4). By binding to free immunoglobulin
E (IgE), omalizumab prevents the binding of IgE to recep-
tors on mast cells and basophils and thereby interrupts the
IgE-mediated inflammatory cascade. The therapeutic effi-
cacy and safety of subcutaneously administered omalizu-
mab as add-on therapy has been demonstrated in patients
with moderate to severe allergic asthma in several rando-
mized, double-blind clinical trials (4-7). These pivotal
trials for omalizumab have primarily focused on reducing
the risk of asthma exacerbations as the primary efficacy
outcome (5-7). Omalizumab trials have also examined
individual components of the impairment domain as sec-
ondary or exploratory endpoints showing improvement
with omalizumab treatment in daily lung function (5, 6):
total asthma symptom score (5-7), need for rescue
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medication (5-7), and nocturnal symptoms score (6).
However, the pivotal trials did not assess a comprehensive
measure of asthma control. Considering the importance of
the impairment domain in assessing asthma control, a more
comprehensive analysis of the impact of omalizumab on
asthma control would provide valuable information for
clinicians and patients, especially in a real-world clinical
setting.

The Asthma Control Test (ACT) is a validated tool for
assessing the impairment domain of asthma control
(8-10). In this study, we used the ACT to elucidate the
longitudinal impact of omalizumab therapy on asthma
control in an epidemiologic study of Xolair (omalizumab):
evaluating clinical effectiveness and long-term safety in
patients with moderate-to-severe asthma (EXCELS).
EXCELS is an ongoing 5-year prospective, observational
study of patients with allergic asthma treated with or with-
out omalizumab (11). The present interim analysis of
EXCELS includes data through the first 2 years of the
study. The 2-year time point was chosen because it pro-
vides longitudinal data over a time span greater than twice
as long as the pivotal trials for omalizumab (5-7).
Furthermore, 2 years is currently the latest time point of
the EXCELS study for which follow-up data are complete
and confirmed. The 2-year time point provides insight into
the longer-term effects of omalizumab on the most cur-
rently complete EXCELS dataset.

METHODS

Study Design

EXCELS is an ongoing multicenter, prospective, observa-
tional cohort study of the long-term safety and effectiveness
of omalizumab in real-world clinical practice settings. The
study design, baseline demographics, and clinical character-
istics of EXCELS patients have been published previously
(11). Briefly, two cohorts of patients with asthma, those
treated with omalizumab and those not treated with omalizu-
mab, were enrolled from a variety of US-based practice
settings, including managed care organizations, community
practices, and academic health centers in an approximate ratio
of 2:1. Since EXCELS is an observational study, patients are
not assigned to a particular protocol-mandated treatment. The
treatment regimen, including omalizumab, is at the discretion
of physicians and patients based on the indication statement
for omalizumab and treatment guidelines (1, 2). Asthma
severity was based on the physician’s subjective assessment
at the baseline visit. The primary objective of EXCELS was to
evaluate the long-term safety of omalizumab (safety analyses
will be published when the study is complete). Assessment of
asthma control was a preplanned secondary objective. This
interim analysis evaluated the impact of asthma control dur-
ing the first 2 years of follow-up study for patients in the
omalizumab (7 = 4970) and non-omalizumab (n = 2867)
cohorts. The EXCELS protocol was approved by a local
Institutional Review Board (IRB) or Central IRB at each
study site and informed written consent was obtained from
study participants prior to enrolment.

Study Participants

EXCELS includes patients aged >12 years with a physi-
cian diagnosis of moderate to severe persistent asthma and
a history of a positive response to allergy skin testing or
in vitro reactivity to a perennial aeroallergen. Patients were
excluded if they had a known contraindication to omalizu-
mab therapy, acute asthma exacerbation within the 2
weeks prior to screening, diagnosis of cystic fibrosis, or
prior malignant neoplasm (during the enrolment period
from 2004 to September 2005, but not thereafter).

Study Groups

The current analysis assessed the two baseline patient
cohorts defined at enrolment: omalizumab and non-
omalizumab. This analysis further subdivided the omalizu-
mab cohort into two mutually exclusive subcohorts: new
starts and established users. The new starts subcohort was
defined as patients in the omalizumab cohort who had an
omalizumab start date ranging from <7 days prior to the
baseline visit date up to 30 days after the baseline visit. The
established users subcohort was defined as patients who had
an omalizumab start date >7 days prior to the baseline visit
date. For the new starts and established users patients, data
collected >6 months after omalizumab treatment was
stopped are excluded from the summaries. The non-
omalizumab cohort included patients who had never been
treated with omalizumab at the time of enrolment. If a patient
in the non-omalizumabcohort initiated omalizumab during
the 24-month follow-up period, the data collected after their
omalizumab start date were excluded from this analysis.

Study Outcomes

Multidimensional factors associated with asthma control
from the patient’s perspective were assessed using the
ACT at baseline, 6 months, 12 months, 18 months, and
24 months. The ACT is a validated five-item patient-
reported outcome questionnaire that measures the impact
of asthma on home and work activities, shortness of breath,
nocturnal asthma symptoms, rescue medication usage, and
overall self-assessment of asthma control over the previous
4 weeks. Each item includes five response options with
values ranging from 1 to 5, thereby yielding a final score
ranging from 5 to 25, with higher values indicating better
control (8). Based on the ACT score, patients were
categorized as well controlled (>20), not well controlled
(16-19), and poorly controlled (<15). The minimally
important difference (MID) for the ACT score has been
established as a change of >3 points and represents the
minimal change in score over time that suggests clinically
meaningful change in asthma control (12).

Statistical Analysis

The objective of this analysis is to examine the longitudi-
nal impact of omalizumab on asthma control.
Consequently, the primary focus of this analysis is to
assess within-group changes in ACT scores over time in
the omalizumab new starts subcohort, which best reflects
the effect of the drug on asthma control. The other
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groups—established users and non-omalizumab—are
presented for reference purposes. Due to the observational
nature of EXCELS and because the cohorts differ at base-
line with respect to asthma severity, comorbid conditions,
and other baseline disease characteristics, the asthma
control measures are summarized with emphasis on long-
itudinal follow-up of these measures within each cohort
rather than between-cohort comparisons.

Asthma control scores collected using the ACT ques-
tionnaire were summarized by cohort and baseline
physician-assessed asthma severity using descriptive statis-
tics (mean, median, and SD) for the total ACT score at each
study visit. The number and percentage of patients with
well-controlled, not well-controlled, and poorly-controlled
asthma were summarized at each study visit by cohort. In
addition, the number and percentage of patients with
change from baseline of >3 points, the ACT MID, were
summarized at each study visit by cohort. All summaries
are based on observed data and there was no imputation for
missing data. Thus, a patient need not have complete data at
each 6-month follow-up visit from baseline to Month 24 to
be included in the analysis. Derived scores are missing if
responses to one or more of the component questions were
missing. The EXCELS study is currently ongoing and these
analyses were conducted using interim data.

RESULTS

Patient Demographics and Baseline Characteristics

A total of 7858 patients were enrolled in the EXCELS
study: 4972 in the omalizumab cohort and 2867 in the
non-omalizumab cohort and an additional 19 patients for
whom cohort membership was undefined. The baseline
demographics of the patient groups included in these
interim analyses, that is, new starts (n = 549), established
users (n = 4421), and non-omalizumab (n = 2867), are
presented in Table 1. The average age of the patients was
45 years, and 66% were female and 80% were White.
Almost 50% of patients in the omalizumab cohort were
classified (by their physician) with severe asthma at base-
line, whereas only 23% of patients in the non-omalizumab
cohort were similarly classified. Other baseline
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TABLE 1.—Demographic and baseline clinical characteristics.

Omalizumab

Established

New starts® users® Non-omalizumab®
(n=549) (n=4421) (n = 2867)

Age (year)

n 549 4420 2865

Mean (SD) 44.3 (16.0) 44.5(16.6) 46.2 (17.1)
Sex, n (%)

n 549 4421 2865

Male 195 (35.5) 1596 (36.1) 962 (33.6)

Female 354 (64.5) 2825 (63.9) 1903 (66.4)
Race, n (%)

n 549 4420 2864

White 430 (78.3) 3493 (79.0) 2348 (82.0)

Black or 77 (14.0) 632 (14.3) 366 (12.8)

African-American

Asian or Pacific Islander 17 (3.1) 102 (2.3) 61 (2.1)

Other 25 (4.6) 193 (4.4) 89 (3.1)
Body mass index (kg/mz)

n 547 4414 2859

Mean (SD) 32.2(184) 31.0(11.8) 31.3(14.5)
Asthma severity as defined

by investigator, n (%)

n 546 4418

Moderate 282 (51.6) 2222 (50.3)

Severe 264 (48.4) 2196 (49.7)
Smoking, n (%)

n 549 4419

Current 37 (6.7) 205 (4.6)

Former 161 (29.3) 1310 (29.6)

Never 351 (63.9) 2904 (65.7)

Notes: “Patients in the omalizumab cohort who initiated omalizumab in the range of <7
days prior to the baseline visit date and up to 30 days after the baseline visit date.
®Patients who initiated omalizumab >7 days before the baseline visit date.

“Patients who were not treated with omalizumab during the 24-month follow-up period
(>30 days after the baseline visit).

characteristics were generally similar among the groups.
The cumulative omalizumab exposure in each of the study
groups is presented in Table 2.

ACT Score from Baseline to Month 24

The ACT score from baseline to Month 24 is presented in
Figure 1A and Table 3. Among new starts, the mean ACT
score (SD) increased from 15.2 (5.2) at baseline to 18.4

TABLE 2.—Omalizumab exposure.

New starts” (n = 549)

Established users® (n = 4421)

n Mean (SD) n Mean (SD)

Prior to study enrolment Months of treatment 549 0.0 (0.1) 4421 8.7(7.9)
Number of doses 548 0.0 (0.1) 4420 14.0 (13.9)

Cumulative dose (g) 548 0.0 (0.0) 4420 4.0 (4.5)

On study Months of treatment 549 16.8 (9.2) 4421 18.6 (8.2)
Number of doses 548 27.8 (18.3) 4420 30.5 (17.3)

Cumulative dose (g) 548 8.2 (6.6) 4420 8.9 (6.3)
Total Months of treatment 549 16.8 (9.2) 4421 273 (11.9)
Number of doses 548 27.8 (18.3) 4420 44.5 24.7)

Cumulative dose (g) 548 8.2 (6.6) 4420 12.9 (9.0)

Notes: “Patients in the omalizumab cohort who initiated omalizumab in the range of <7 days prior to the baseline visit date and up to 30 days after the baseline visit date.

PPatients who initiated omalizumab >7 days before the baseline visit date.
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FIGURE 1.—Mean ACT score from baseline to Month 24 for (A) all patients,
(B) patients with moderate asthma, and (C) patients with severe asthma in the
new starts, established users, and non-omalizumab groups.

Note: ACT, Asthma Control Test.

(4.7) at Month 6 and reached 19.4 (4.8) by Month 24.
For established users, the mean ACT score increased from
18.2 (4.9) at baseline to 19.4 (4.8) by Month 24. Among
non-omalizumab patients, the mean ACT score increased
from 18.4 (4.7) at baseline to 20.0 (4.5) by Month 24.

Patients within each group assessed by their physician
at baseline as having severe asthma exhibited lower mean
ACT scores at each visit (baseline, Month 6, Month 12,
Month 18, and Month 24) compared with those with
moderate asthma. The change in mean ACT score over
time followed a similar pattern for patients with moderate
and severe asthma (Figure 1B and 1C).
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TABLE 3.—Mean Asthma Control Test (ACT) score by visit.

Omalizumab
New starts® Established users” Non-omalizumab®
(n = 549) (n =4421) (n = 2867)
Baseline
n 540 4410 2850
Mean (SD) 152 (5.2) 18.2 (4.9) 18.4 (4.7)
Month 6
n 460 3881 2418
Mean (SD) 18.4 (4.7) 19.0 (4.8) 19.4 (4.5)
Month 12
n 358 3364 2170
Mean (SD) 19.0 (5.1) 19.1 (4.8) 19.8 (4.4)
Month 18
n 307 2920 1973
Mean (SD) 19.2 (4.6) 19.3 (4.8) 19.8 (4.6)
Month 24
n 269 2584 1818
Mean (SD) 19.4 (4.8) 19.4 (4.8) 20.0 (4.5)

Notes: “Patients in the omalizumab cohort who initiated omalizumab in the range of <7
days prior to the baseline visit date and up to 30 days after the baseline visit date.
PPatients who initiated omalizumab >7 days before the baseline visit date.

Patients who were not treated with omalizumab during the 24-month follow-up period
>30 days after the baseline visit).

Baseline values for new starts, established users, and non-omalizumab patients are based
on the date of enrolment into the study. The cohorts summarized in this table differ at
baseline with respect to asthma severity, comorbid conditions, and other baseline disease
characteristics; therefore, the asthma control measures are summarized with emphasis on
longitudinal follow-up of these measures within each cohort rather than between-cohort
comparisons.

Percentage of Patients Achieving MID Improvement in
ACT Score from Baseline

Over half (54%) of the patients newly initiated with oma-
lizumab (new starts) achieved MID improvement in ACT
(defined as >3-point change from baseline) by Month 6
and this proportion increased throughout the follow-up
period reaching 62% at Month 24. The percentage of
patients achieving MID improvement in the established
users subcohort increased from 29% at Month 6 to 31%
at Month 24. Among non-omalizumab users, the propor-
tion of patients achieving an MID improvement in ACT
score also increased over time from 26% at Month 6 to
31% at Month 24 (Figure 2A).

The proportion of patients achieving an MID improve-
ment in the ACT score from baseline to each visit
(Month 6, Month 12, Month 18, and Month 24) was
numerically higher for those categorized as having severe
asthma than in patients with moderate asthma across all
groups. However, as shown in Figure 2B and 2C, the
change over time followed a similar pattern in moderate
and severe asthma.

ACT Category for All Enrolled Patients from Baseline to
Month 24

The proportion of patients whose asthma was considered
well controlled (ACT >20) and poorly controlled
(ACT <15) from baseline to Month 24 is shown in
Figure 3A and 3B. The new starts subcohort had a sub-
stantial increase in patients with well-controlled asthma
from baseline (26%) to Month 6 (50%) and this proportion
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FIGURE 2.—Proportion of (A) all patients, (B) patients with moderate
asthma, and (C) patients with severe asthma achieving MID improvement
(>3 points) in ACT from baseline at Month 6, Month 12, Month 18, and
Month 24 in the new starts, established users, and non-omalizumab groups.
Note: ACT, Asthma Control Test; MID, minimally important difference.

remained considerable through Month 24 (59%). The pro-
portion of patients in the new starts subcohort with poorly
controlled asthma decreased from 51% at baseline to 24%
at Month 6, and this reduction also persisted until Month
24 (20%). In the established users subcohort, the propor-
tion of patients with well-controlled asthma increased
modestly from 48% at baseline to 58% at Month 24, and
poorly controlled asthma decreased from 29% to 21%. In
the non-omalizumab cohort, the percentage of patients
with well-controlled asthma increased from 48% at base-
line to 65% at Month 24, whereas the percentage of
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FIGURE 3.—Percentage of patients in the new starts, established users, and
non-omalizumab groups with (A) well-controlled asthma and (B) poorly
controlled asthma at baseline, Month 6, Month 12, Month 18, and Month 24.

patients with poorly controlled asthma decreased from
27% at baseline to 16% at Month 24.

DiscUSSION

This interim analysis was conducted to determine the long-
itudinal changes in asthma control in patients treated and
not treated with omalizumab using data from the EXCELS
observational cohort study. EXCELS is an ongoing study
focusing on the evaluation of the long-term clinical safety
and effectiveness of omalizumab in patients with moderate
to severe persistent asthma in real-world clinical practice
settings. EXCELS data were selected for the present ana-
lysis because this study captures information on the ACT,
a validated questionnaire developed to assess asthma con-
trol. To date, none of the existing omalizumab clinical
trials have assessed the benefit of omalizumab treatment
as determined by the ACT over such a long period of time.

The group of new starts patients on omalizumab had a
clinically significant improvement in ACT score (+4.2
points) and over 60% of these patients achieved the MID
(ACT >3 points) within 24 months of starting omalizu-
mab. Results from the analysis of change from baseline to
Month 24 showed consistent results for patients with data
at baseline and Month 24. Improvements in asthma control
among new starts patients were observed by the 6-month
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follow-up visit and persisted until the end of the follow-up
period. A similar pattern of ACT improvement was
observed in patients with both moderate and severe
asthma. These results suggest that starting omalizumab
may be associated with improved asthma control that
persists over time. Moreover, established users of omali-
zumab maintained asthma control throughout the observa-
tion period; this group showed a small change in ACT
score of +1.2 points at Month 24. A similar degree of
improvement was in fact seen in the non-omalizumab
cohort (change in ACT score of +1.6). These findings
suggest that the small incremental improvements in ACT
score and slight increases in proportions of patients with
MID improvement over the course of the study seen in
established users of omalizumab and the non-omalizumab
cohort may reflect the improved general medical care and
treatment adherence typically associated with enrolment in
a clinical study.

This study has several strengths. Patients were enrolled
from hundreds of sites throughout the United States that
broadly reflect the population of patients with moderate to
severe asthma eligible for treatment with omalizumab. The
sample size was large and included a diverse group of
patients based on various sociodemographic and clinical
factors. The longitudinal design also allowed examination
of trends over time. In addition, use of ACT, which is a
validated measure, enabled a rigorous assessment of asthma
control. Consequently, the real-world observational cohort
design provides information complementary to the pivotal
randomized controlled trials that were conducted in highly
controlled settings. In addition, this study’s focus on the
impairment domain of asthma control complements the
focus of the pivotal trials on the risk domain.

The observational design of EXCELS and the fact that
treatment regimen, including use of omalizumab, was at
the discretion of physicians and patients, increase the gen-
eralizability of these findings. Physicians were instructed
to base their assessment of asthma severity on the global
GINA asthma guidelines using the totality of clinical
information about the patient’s asthma status. In addition,
previous work demonstrates that physician’s overall
assessment of asthma severity is comparable to and, in
some cases, better than the GINA and NAEPP classifica-
tion schemes for identifying severe asthma defined by
emergency health care utilization, systemic corticosteroid
treatment, and other intensive controller therapy (13).
However, these features of the study design of EXCELS
do not allow for rigorous control of confounding or bias
like the randomized trials of omalizumab. To address this
limitation, it was determined a priori that the new starts
subcohort and the other groups would not be statistically
compared, but data would be provided for the established
users and non-omalizumab groups for reference. Because
the study is so large, many results are likely to achieve
conventional statistical significance, which could be con-
fused with clinical significance. Moreover, it would be
difficult to adequately control for confounding factors
due to confounding-by-indication (i.e., patients in the oma-
lizumab cohort have more severe asthma than those in the

non-omalizumab cohort) and selection bias (the estab-
lished users subcohort is potentially enriched with patients
who have superior efficacy and tolerability of omalizu-
mab; others could have stopped treatment and never been
enrolled in the study). In addition, for patients who chan-
ged their omalizumab treatment status within their first 2
years in the EXCELS study (i.e., new starts or established
users who stopped omalizumab and non-omalizumab
patients who started omalizumab), it is likely they did not
have 24 full months of follow-up data available after the
treatment change. This resulted in fewer patients with
assessments available at the later time points. Another
potential limitation of the analyses is missing data due to
premature discontinuation, loss to follow-up, or incom-
plete ascertainment of ACT data, which may be com-
pounded by the observational design and length of
follow-up in the EXCELS study. These results are based
on interim results of the first 2 years of the planned 5 years
of follow-up study; the final analyses and results based on
the completed study could differ. The study design did not
include assessment of certain factors that may have
contributed to changes in asthma control over time, such
as the impact of seasonal allergy which limits interpreta-
tion of the meaning of modest improvements in asthma
control seen in the established users and non-omalizumab
patients.

CONCLUSION

In conclusion, improvements in asthma control were seen
in all groups of patients with moderate to severe allergic
asthma followed up during this 2-year observational study.
Over 60% of patients who initiated omalizumab had clini-
cally important improvements in asthma control within 2
years. Established users of omalizumab maintained asthma
control over the 2-year period with a small improvement
similar to that seen in nonusers of omalizumab. Further,
longitudinal data from EXCELS will provide additional
long-term effectiveness and safety information regarding
omalizumab.
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