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Abstract

Background: Recent efficacy studies of asthma biologics have included highly

enriched patient populations. Using a similar approach, we examined factors that

predict response to omalizumab to facilitate selection of patients most likely to

derive the greatest clinical benefit from therapy.

Methods: Data from two phase III clinical trials of omalizumab in patients with aller-

gic asthma were examined. Differences in rates of asthma exacerbations between

omalizumab and placebo groups during the 16-week inhaled corticosteroid (ICS)

dose-stable phase were evaluated with respect to baseline blood eosinophil counts

(eosinophils <300/lL [low] vs ≥300/lL [high]) and baseline markers of asthma

severity (emergency asthma treatment in prior year, asthma hospitalization in prior

year, forced expiratory volume in 1 second [FEV1; FEV1 <65% vs ≥65% predicted],

inhaled beclomethasone dipropionate dose [<600 vs ≥600 lg/day], and long-acting

beta-agonist [LABA] use [yes/no]).

Results: Adults/adolescents (N = 1071) were randomized to receive either omal-

izumab (n = 542) or placebo (n = 529). In the 16-week ICS dose-stable phase, rates

of exacerbations requiring ≥3 days of systemic corticosteroid treatment were 0.066

and 0.147 with omalizumab and placebo, respectively, representing a relative rate

reduction in omalizumab-treated patients of 55% (95% CI, 32%-70%; P = .002). For

patients with eosinophils ≥300/lL or with more severe asthma, this rate reduction

was significantly more pronounced.

Conclusion: In patients with allergic asthma, baseline blood eosinophil levels and/or

clinical markers of asthma severity predict response to omalizumab.
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1 | INTRODUCTION

Omalizumab, an anti-immunoglobulin E (IgE) monoclonal antibody, is

the first biologic therapy to be approved in the United States and

European Union for the treatment of moderate to severe allergic

asthma in patients who demonstrate sensitivity to a perennial aeroal-

lergen and are ≥6 years of age.1,2 Because asthma is a heteroge-

neous disease, identifying predictors of response to omalizumab may
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facilitate a more precise approach to treatment. Recent studies have

suggested that clinical and biologic markers of asthma severity pre-

dict variations in response to biologic therapies for the treatment of

asthma.3-5

Our previous work from evaluations of omalizumab clinical trial data

has indicated that higher levels of type 2 (T2) asthma biomarkers, includ-

ing fractional exhaled nitric oxide (FeNO), serum periostin, and blood

eosinophil counts, predict a better response to omalizumab.3,5 Similar

findings have been noted for other biologic agents recently approved

for severe asthma. Studies of an anti-interleukin 5 (IL-5) agent for severe

asthma have demonstrated increased placebo-corrected reductions in

asthma exacerbations among patients with high blood eosinophil counts

and a history of multiple asthma exacerbations in the preceding year;

however, they did not show clear benefits in asthma subpopulations

without such exacerbation history or with lower blood eosinophil

counts.6-11 Furthermore, specific thresholds of blood eosinophil counts

have been incorporated as inclusion criteria for treatment with other

biologic agents12-14 or inclusion criteria have been applied with enrich-

ing effects on the population being studied. For example, phase II and III

trials of biologic therapies targeting the IL-5 pathway enrolled patients

with ≥2 or ≥3 exacerbations in the previous year, background use of

long-acting beta-agonists (LABAs) ≥90%, baseline peripheral blood eosi-

nophil count ≥300/lL, and percentage of predicted prebronchodilator

forced expiratory volume in 1 second (FEV1) <62.5.
4,6,12,15

Elevated blood eosinophil counts have been associated with

more severe asthma and predict a higher risk of asthma exacerba-

tions in patients already treated with inhaled corticosteroids

(ICS).16,17 Elevated blood eosinophils in patients with allergic asthma

suggest an underlying T2 asthma phenotype, also known as T2 high

asthma. T2 inflammation is driven by a specific profile of cytokines

and mediators, including IgE, IL-4, IL-5, IL-9, IL-13, and IL-33.18-21

Although blood eosinophil count is an imperfect surrogate for airway

eosinophils and may not be the optimal evaluation of T2 status, the

relative ease of obtaining this measurement at the point of care has

facilitated its use in clinical research. As newer biologic agents

become available for asthma, it will be important to understand the

extent to which these agents compare with existing therapies in the

context of similar biomarkers and asthma severity.

We examined data from two pivotal trials22,23 that constituted

the basis for the regulatory approval of omalizumab in allergic

asthma to identify whether baseline blood eosinophil counts pre-

dicted superior response to this therapy, using both specific cut

points and a range of eosinophil levels. Because these pivotal trials

included patients with either moderate or severe persistent allergic

asthma, we examined the response to omalizumab in patients as a

function of baseline asthma severity.

2 | METHODS

2.1 | Study design

We examined pooled data from two pivotal, phase III, double-blind,

placebo-controlled registration trials of omalizumab (N = 1071): 525

patients in study 122 and 546 patients in study 2.23 Each study was

conducted in two phases after screening and randomization: a

16-week ICS dose-stable phase, followed by a 12-week ICS dose-

reduction phase. Omalizumab was administered subcutaneously

every 2 or 4 weeks at a dose calculated based on body weight and

baseline serum IgE levels. Patients received omalizumab 150 mg or

300 mg every 4 weeks or 225 mg, 300 mg, or 375 mg every

2 weeks.22,23 Detailed information regarding patient population and

study design has been previously reported.22,23

The primary end point for each study was the number of asthma

exacerbations, defined as a requirement for systemic corticosteroids

or a doubling of the ICS dose.22,23 This analysis examined the

annualized rate of asthma exacerbations during the 16-week ICS

dose-stable phase of the studies, not during the 12-week ICS dose-

reduction phase.

2.2 | Study definitions

Since the pivotal trials were conducted, consensus recommendations

have indicated that a requirement for systemic corticosteroids is the

critical element in defining a severe asthma exacerbation.24 Thus, in

defining the end point for the current analysis, we used the number of

asthma exacerbations requiring ≥3 days of systemic corticosteroids

during the 16-week ICS dose-stable phase of the studies as the exac-

erbation definition.

Type 2 (T2) inflammation status was defined based on baseline

blood eosinophil levels (eosinophil count <300/lL [low] vs ≥300/lL

[high]). We chose a threshold eosinophil count of 300/lL based on

the precedent set by studies of omalizumab and other biologic

agents.3,4,12,14,15 In addition, we examined exacerbation rate reduc-

tions associated with omalizumab by baseline blood eosinophil strata

of ≥200/lL, ≥300/lL, and ≥400/lL, as described by Castro et al.12

Asthma severity was categorized separately as emergency asthma

treatment or asthma hospitalization in the year before baseline,

FEV1 at baseline (FEV1 <65% vs FEV1 ≥65% predicted), use of

inhaled beclomethasone dipropionate (<600 lg/day vs ≥600 lg/day),

and LABA use (yes vs no). The thresholds for FEV1 and beclometha-

sone were based on median cohort values.

2.3 | Statistical analysis

CIs and P values for comparisons of exacerbation rates were calcu-

lated using unadjusted negative binomial models. Separate analyses

using these models were conducted on subgroups to evaluate the

potential effects of omalizumab on exacerbations in patients strati-

fied by eosinophil counts and asthma severity.

We plotted annualized exacerbation rates in the omalizumab and

placebo groups as a function of eosinophil counts based on a nega-

tive binomial regression model developed using the data from the

omalizumab pivotal trials, and based on a similar previously published

analysis by Pavord et al6 in the study of an anti–IL-5 agent. Because

eosinophils are log-normally distributed, this variable was incorpo-

rated into the regression model after log-transformation, with an
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interaction term between eosinophils and treatment group incorpo-

rated into modeling.

To examine how omalizumab efficacy might have varied in the

hypothetical case that a more enriched population was enrolled into

the original pivotal studies, a statistical simulation technique was

employed. Negative binomial regression models were developed to

predict asthma exacerbation rates in the omalizumab trials, with a sub-

sequent imputation into the models of the actual observed estimates

published from a recent anti–IL-5 trial.6 Factors selected for the model

were prespecified based on those available in both the omalizumab

and mepolizumab (DREAM) studies: age, sex, race, body mass index,

tobacco status, asthma duration, spirometry values, Asthma Quality of

Life Questionnaire score, LABA use, blood eosinophil count, and

asthma hospitalization history. Average values from the anti–IL-5

study were then incorporated into each model to estimate the asthma

exacerbation reduction expected from omalizumab treatment within a

population mirroring the anti–IL-5 study. In addition, three factors

were selected a priori to examine potential interactive effects by treat-

ment response: (i) LABA use, (ii) blood eosinophils, and (iii) asthma hos-

pitalizations in the year before baseline. Two regression models were

developed from the omalizumab data, one taking into account only the

main effects of each factor and the other including both the main

effects and the interactive effect of treatment group with LABAs,

blood eosinophils, and prior asthma hospitalization.

3 | RESULTS

3.1 | Patient population

Baseline demographic and clinical characteristics were similar in the

omalizumab and placebo groups (Table 1). The omalizumab and pla-

cebo groups had a mean (SD) age of 39.7 (13.8) and 39.0 (13.7) years,

respectively, and the majority (55%) of patients were female. Asthma

was long-standing in these patients, with a mean (SD) duration of 20.5

(13.6) and 20.8 (14.0) years for patients in the omalizumab and pla-

cebo groups, respectively. A minority (~15%) of patients had previ-

ously been treated with a LABA and nearly 40% had received

emergency asthma treatment in the year preceding enrollment.

3.2 | Effects of omalizumab vs placebo on asthma
exacerbations overall

The rate of exacerbations requiring ≥3 days of systemic corticosteroid

treatment was 0.066 in patients receiving omalizumab and 0.147 in

patients receiving placebo, representing a relative rate reduction in

patients receiving omalizumab of 55% (95% CI, 32%-70%; P = .002).

3.3 | Effects of omalizumab vs placebo on asthma
exacerbations based on blood eosinophils and asthma
severity

Exacerbation reduction was more pronounced with omalizumab vs

placebo in patients with higher eosinophil counts (eosinophil count

≥300/lL) and with more severe asthma (history of emergency

asthma treatment, history of hospitalization, FEV1 <65% predicted,

requirement for beclomethasone ≥600 lg/day, requirement for

LABA use) (Figure 1).

Mean exacerbation rate reductions associated with omalizumab

by baseline blood eosinophil strata were as follows: ≥200/lL, 55%

(95% CI, 25%–73%; P = .002); ≥300/lL, 67% (95% CI, 36%–84%; P

= .001); and ≥400/lL, 74% (95% CI, 40%–88%; P = .001) (Figure 2).

Asthma exacerbation rates with placebo and omalizumab as a

function of eosinophil counts were graphed based on a negative

binomial regression model (Figure 3). The model shows that the effi-

cacy benefit of omalizumab increases with increasing baseline eosi-

nophil count, suggesting that response to omalizumab is observed

across a wide range of eosinophil levels but is better with higher

eosinophil levels.

3.4 | Use of statistical simulations to attempt to
determine omalizumab efficacy in a more enriched
population of patients

The results of these simulations revealed an increase to 57% from

the original unadjusted exacerbation rate reduction of 53%, when

adjusting only for main effects, and up to 86% when also incorporat-

ing interactions into the model (Table 2). This suggests that if the

original omalizumab trials had enrolled a more enriched population,

similar to that enrolled in the more recent anti–IL-5 trial,6 the effi-

cacy would have been greater than was observed.

TABLE 1 Baseline demographic and clinical characteristics

Characteristica

Pooled pivotal trials
N = 1071

Omalizumab
n = 542

Placebo
n = 529

Age, years, mean (SD) 39.7 (13.8) 39.0 (13.7)

Female, % 55 55

Duration of asthma,

years, mean (SD)

20.5 (13.6) 20.8 (14.0)

Prebronchodilator %

predicted FEV1, mean (SD)

65 (12.04) 65 (11.13)

Blood eosinophil count,

per lL, geometric mean (SE)

253 (7.0) 274 (7.7)

Serum IgE, IU/mL,

geometric mean (SE)

143 (5.29) 144 (5.28)

Inhaled BDP dose,

lg, mean (SD)

670.4 (222.2) 672.8 (238.3)

Treated with LABAs at

baseline, %

14.0 15.3

Emergency asthma treatment in

preceding year, %

41.4 40.8

Hospital admission for exacerbation

in preceding year, %

3.3 6.3

BDP, beclomethasone dipropionate; FEV1, forced expiratory volume at

1 s; IgE, immunoglobulin E; LABA, long-acting beta-agonist.
aPercentages based on nonmissing data.
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4 | DISCUSSION

In the current analysis of data from the two pivotal registration

trials in patients with allergic asthma, patients treated with omal-

izumab demonstrated fewer exacerbations requiring systemic corti-

costeroids compared with patients treated with placebo. This

reduction was more pronounced in patients demonstrating

increased asthma severity, as measured by specific clinical markers

(requiring LABA use, requiring higher ICS dosage, lower FEV1, or a

history of asthma hospitalization or emergency department visits),

and in those with high baseline blood eosinophil counts. Findings

from these post hoc analyses are consistent with other analyses

demonstrating that increased baseline levels of eosinophils and

other T2 biomarkers, which indicate the presence of higher disease

activity, are associated with a better response to omalizumab.3,5,25

Indeed, the efficacy benefit of omalizumab was observed across a

wide range of eosinophil levels, rather than specific cut points.

Additionally, simulation analyses indicated that the efficacy of omal-

izumab would have been greater had the original omalizumab trials

enrolled a more enriched population, similar to that enrolled in the

more recent anti–IL-5 trials.6,15,26

Our findings support the importance of asthma severity in pre-

dicting response to omalizumab. Clinical signs of asthma severity and

increased levels of biomarkers are, collectively, signs of residual dis-

ease activity despite intensive steroid therapy. Based on the current

evidence available, various clinical criteria and biomarkers can be

useful to predict a greater treatment effect with omalizumab as well

as with other monoclonal antibodies. A previous publication demon-

strated that higher baseline levels of T2 biomarkers (specifically

blood eosinophils, serum periostin, or FeNO) predict a greater likeli-

hood of patients having an asthma exacerbation within the placebo

arm of studies.5 This suggests that increased levels of T2 biomarkers

are themselves prognostic markers and reflect greater asthma sever-

ity. Thus, it remains unclear the extent to which clinical markers of

asthma severity alone, relative to biomarkers that reflect T2 status,

may be driving the greater response to omalizumab.
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unadjusted negative binomial models. BDP, beclomethasone dipropionate; EOS, eosinophil; FEV1, forced expiratory volume at 1 second; LABA,
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Our graph of exacerbation rates as a function of eosinophil

counts using a negative binomial regression model (Figure 3) showed

a pattern similar to that seen in the DREAM study with mepolizu-

mab.6 Our analysis not only confirms findings from our previous

study demonstrating that blood eosinophil counts predict a signifi-

cant response to omalizumab in patients with severe allergic

asthma,5 but also expands those findings to include a wider range of

eosinophil counts, rather than applying specific cut points. Other

studies of biologic therapies have examined efficacy based on eosi-

nophil cut points; however, the studies varied considerably in the

patient populations examined, study durations, and dosing schedules

(Figure 4).4,6,12,14,15,22,26-29 Dupilumab14 was dosed on a weekly

basis over a 12-week period in patients with persistent asthma and

blood eosinophil counts ≥300/lL or sputum eosinophils ≥3%.

Patients in this study also were required to have ≥1 asthma exacer-

bation in the year before screening. Reslizumab4,13,28,29 was dosed

every 4 weeks in patients with blood eosinophil counts ≥400/lL and

a history of asthma exacerbations. Inadequately controlled asthma,

as measured by the Asthma Control Questionnaire, also was a

requirement for study entry for both dupilumab and reslizumab. The

mepolizumab DREAM6 and MENSA15 studies included patient popu-

lations enriched for severe asthma, high blood eosinophil counts at

baseline (≥150/lL) or within a year of enrollment (≥300/lL), and ≥2

asthma exacerbations in the year before screening. Response to

mepolizumab increased with baseline blood eosinophil count6,15 and

with the number of asthma exacerbations in the preceding year.6 In

another recent study, 52 weeks of treatment with the anti–IL-5

receptor monoclonal antibody benralizumab was examined in

patients with blood eosinophil counts ≥300/lL and ≥2 exacerbations

in the year before screening.12

Of note, a substantial proportion of patients in the biologic trials

summarized above were recruited from countries other than the

United States. The prevalence among patients with asthma in the

United States of unstable disease, defined by high T2 biomarker

counts and multiple exacerbations in a 12-month period despite

treatment with ICS and LABA, is uncertain.

The treatment effects of the various biologic agents in patient

populations not enriched by these clinical markers of severity have

yet to be elucidated. However, a recent 24-week trial of dupilumab

in 776 patients who were included without enrichment for

0.20

0.25

0.30
0.35

0.40
0.45

0.50
0.55
0.60

0.65 Placebo
Omalizumab

Baseline blood eosinophil count, per μL

A
nn

ua
liz

ed
 ra

te
 o

f a
st

hm
a

ex
ac

er
ba

tio
ns

0 100 200 300 400 500 600 700 800 900 1000

F IGURE 3 Asthma exacerbation rates
as a function of eosinophil counts based
on a regression model from pivotal trial
data

TABLE 2 Baseline clinical characteristics for factors included as interactions in modeling and model results of estimated exacerbation
reductions with omalizumab

Characteristica

Pooled pivotal trials
N = 1071

DREAM study
N = 616

Omalizumab
n = 542

Placebo
n = 529

Mepolizumab
n = 460

Placebo
n = 156

Treated with LABAs at baseline, % 14 15 95 97

Blood eosinophil count, per lL, geometric mean 253 274 243 280

Hospital admission for exacerbation in preceding year, % 3.3 6.3 24 26

Model results of estimated exacerbation rate reductions with omalizumab Omalizumab Placebo % Reduction

Exacerbation rate, base case (without adjustment) 0.28 0.60 53

Exacerbation rate, adjusting for main effect differencesa,b 0.18 0.42 57

Exacerbation rate, adjusting for main effect differences and

including interactions for LABA use, blood eosinophil count, and prior asthma hospitalizationa,b
0.08 0.57 86

LABA, long-acting beta-agonist.
aBetween the pooled pivotal trials and DREAM cohorts.
bExacerbation rate over the 16-wk inhaled corticosteroid-stable phase, adjusted for age, sex, race, body mass index, tobacco use status, asthma duration,

spirometry value, Asthma Quality of Life Questionnaire score, LABA use, blood eosinophil count, and asthma hospitalization history.
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eosinophil levels (but were required to have ≥1 systemic corticos-

teroid burst therapy or ≥1 hospital admission or emergency depart-

ment/urgent care visit that required systemic steroids in the

previous year) showed that the subgroup of patients with baseline

eosinophil count <300/lL who received dupilumab 200 mg or

300 mg every 2 weeks had exacerbation risk reductions vs placebo

of 67.6% (P = .0081) and 59.9% (P = .0152), respectively.27

Given the variability in study design, patient inclusion criteria,

study duration, dosing schedules, and biomarker requirements across

the various biologic therapies for asthma, it is difficult to directly

compare their efficacy. However, the findings of this post hoc study

demonstrating an improved and comparable response to omalizumab

in patients with a history of asthma hospitalization or emergency

department visits, and in those with high baseline blood eosinophil

counts, are particularly noteworthy given that the trials for omal-

izumab were not enriched for these factors, unlike the studies of

other biologic therapies; enrichment inherently allows for greater

efficacy because patients with more severe asthma and more fre-

quent exacerbations have more room for improvement. This finding

also is important within the concept of an eosinophilic asthma phe-

notype, because omalizumab is not thought to work directly through

inhibition of eosinophils. However, omalizumab has been reported to

Medication,
mechanism of
action, and
study   

Dosing
schedule 

Study
duration

Patient
population 

Biomarker
requirement 

Exacerbation
history

Concomitant
asthma

medications

FEV1

reversibility 
Mean baseline

% predicted
(or L) FEV1 in

treated cohorts

Mean baseline
ACQ score in

treated cohorts
(or inclusion

criterion)
Omalizumab (anti-IgE)

Busse et al. (22) Q2W/Q4W 28 week Severe allergic
(positive for ≥1

allergen),
adolescent/adult

Serum IgE
30–700 IU/mL 

NA BDP 420–840 μg/d
 or equivalent ICS

for ≥3 months;
rescue albuterol
allowed up to 8

puffs daily

≥12%

≥12%

≥12%

≥12%

≥12%

≥12%

≥12%

≥12%

≥12%

≥12%

68.2 (2.3 L) NA

Dupilumab (anti–IL-4/-13)
Wenzel et al. (14) Q1W 12 week Moderate to

severe, adult 
Blood EOS ≥300/μL

or sputum EOS
≥3%

≥1 in previous 2 y Twice-daily
fluticasone ≥250 μg
 or equivalent plus
 salmeterol 50 μg

 or equivalent

72.0 (2.47 L) 2.1 (1.5–3.0)

Wenzel et al. (27) Q2W/Q4Wc 24 week Persistent
uncontrolled, adult  

None ≥1 in previous 1 y Twice-daily
fluticasone ≥250 μg
 or equivalent ICS

 plus LABA

60.77 (1.84 L) 2.74 (≥1.5)

Mepolizumab (anti–IL-5) 
Pavord et al. (6) Q4W 52 week Severe,

adolescent/adult 

Severe,
adolescent/adult 

Severe,
adolescent/adult 

Blood EOS history
≥300/μL or sputum

EOS ≥3%

≥2

≥1

≥2

≥2

Fluticasone 
≥880 μg/d or 

 equivalent ICS;
30%–33% were

receiving
maintenance OCS

59–61 
(1.81–1.95 L)

2.2–2.4

Ortega et al. (15) Q4W 32 week Blood EOS ≥150 at
screening or

history ≥300/μL  

Fluticasone
≥880 μg/d or

equivalent ICS;
25%–27% were

receiving
maintenance OCS

59.3–61.4
(1.73–1.86 L)

2.12–2.26

Ortega et al. (26) Q4W 32–52 week Blood EOS ≥150 at
screening or history

 ≥300/μL or
sputum EOS ≥3%

25%–31%
were receiving

maintenance OCS

60–61 2.2–2.4

Castro et al. (4) Q4W 52 week Moderate to severe,
adolescent/adult  

Blood EOS ≥400/μL Fluticasone ≥440 μg 
or equivalent 
ICS, with or 

without another
controller drug

(including OCS)      

63.6–70.4
(1.89–2.13 L)

2.57–2.66 (≥1.5)

Bjermer et al. (28) Q4W 16 week Persistent
inadequately
controlled,

adolescent/adult

Blood EOS ≥400/μL NA
(56%–57% had 
≥1 in previous y)

Fluticasone ≥440 μg 
or equivalent 
ICS, with or 

without another
controller drug

(excluding OCS)      

68.8–70.4
(2.157–2.192 L)

2.481–2.590 (≥1.5)

Corren et al. (29) Q4W 16 week Poorly controlled,
adult

NA NA
(42% had ≥1 in

previous y)

Fluticasone ≥440 μg 
or equivalent 
ICS, with or 

without another
controller drug

(excluding OCS)

66.8 (2.101 L) 2.558 (≥1.5)

Benralizumab (anti–IL-5R)  
Castro et al. (12) Q8W (after

3 × Q4W 
doses)

52 week Uncontrolled, adult Blood EOS ≥300/μL 2–6 in previous y Medium- to high-
dose ICS plus

LABA

NA
(1.96–2.13 L) 

2.43–2.67 (≥1.5)

Reslizumab (anti–IL-5)

F IGURE 4 Comparison of key asthma biologic trials in adults with or without adolescents. Red shading indicates characteristics of more
severe asthma. ACQ, Asthma Control Questionnaire; BDP, beclomethasone dipropionate; EOS, eosinophil count; FEV1, forced expiratory
volume in 1 second; ICS, inhaled corticosteroid; IgE, immunoglobulin E; IL, interleukin; LABA, long-acting beta-agonist; NA, not applicable/
available; OCS, oral corticosteroid; Q1W, every week; Q2W, every 2 weeks; Q4W, every 4 weeks; Q8W, every 8 weeks; y, years
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reduce airway eosinophils30-34 as well as peripheral blood eosino-

phils.35,36 The efficacy of omalizumab also was demonstrated regard-

less of LABA use.

This analysis has limitations that should be considered. First, this

is a post hoc analysis using pooled data from two separate pivotal

clinical trials and, thus, consideration of these results should be in

the context of other evidence related to omalizumab and predictors

of response. In addition, other markers of T2-driven disease, such as

FeNO and periostin, were not well known at the time of the omal-

izumab pivotal trials and data were not collected. Further, because

of evolving changes in practice standards, the omalizumab allergic

asthma pivotal trials had a substantially smaller proportion of

patients receiving a LABA than is typically seen in current practice;

however, these patients were being treated with ICS recommended

as primary controller therapy by all guidelines at the time. In addi-

tion, the observation period of this study was relatively short

(16 weeks), with consequently low numbers of exacerbations. Lastly,

the number of historical asthma exacerbations was not available in

the pivotal trial data set. However, prior asthma hospitalization is a

similar measure of historical disease severity. Despite the post hoc

nature of these analyses, the consistency of the results from these

two clinical trials is noteworthy.

In summary, our findings suggest that patients with clinical mark-

ers of greater asthma severity or high baseline blood eosinophil

count have a more pronounced reduction of asthma exacerbations

requiring systemic steroid therapy when treated with omalizumab

than patients with asthma who do not have these markers. How-

ever, in contrast to other biologic agents (eg, anti–IL-5 therapies),

omalizumab does significantly reduce exacerbation rates regardless

of baseline eosinophil levels. Our results reaffirm that patients with

prior exacerbations and higher blood eosinophil levels are at greater

risk for more exacerbations.
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