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Background: Comorbidities are common in asthma and may complicate treatment response.
Objective: To examine response to omalizumab in patients with moderateto-severe allergic
asthma by asthma-related/allergic comorbidities.Methods: Patients aged 12 years or more
from placebo-controlled 008/009 (n = 1071), EXTRA (n = 848), and INNOVATE (n = 419), and
single-armed PROSPERO (n = 801) omalizumab studies were included. Poisson
regression/analysis of covariance models were used to estimate adjusted exacerbation
rates/forced expiratory volume in 1 second (FEV1) change from baseline after omalizumab
initiation for subgroups by number of comorbidities (0/1 [008/009]; 0/1/>2 [EXTRA/INNOVATE];
0/1/2/23 [PROSPEROQ]). Self-reported comorbidities included allergic rhinoconjunctivitis,
chronic rhinosinusitis, recurrent acute sinusitis, nasal polyps, atopic/contact dermatitis,
urticaria, food allergy, anaphylaxis, other allergies, gastroesophageal reflux disease,
eosinophilic esophagitis, and eosinophilic granulomatosis with polyangiitis.Results: In
EXTRA/INNOVATE, no consistent pattern was observed for placebo-corrected relative rate
reduction in normalized asthma exacerbations among omalizumab-treated comorbidity
subgroups. In PROSPERO, on-study exacerbation rates in the comorbidity subgroups were
similar (0, 0.68; 1, 0.70; 2, 0.77; =3, 0.80). FEV1 improvements were observed throughout the
study for omalizumab vs placebo for all comorbidity subgroups. There were no consistent
differences in FEV1 improvements among comorbidity subgroups in 008/009, EXTRA, or
INNOVATE. Similarly, no among-group differences were observed for FEV1 change from
baseline at month 12 in PROSPERO (0, 0.05 L; 1, 0.08 L; 2, 0.00 L; >3, 0.04 L). 95% confidence
intervals overlapped substantially in all instances.Conclusion: In these analyses of placebo-
controlled/single-armed studies, on-study exacerbation rates/FEV1 improvements with
omalizumab treatment were similar irrespective of comorbidity burden.
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Introduction

Patients with asthma have a higher prevalencembcbid conditions, such as
gastroesophageal reflux disease (GERB)ergic rhinitis (AR)"? nasal polyp$,urticaria’
atopic dermatiti;® and food allergy.The presence of comorbidities is associated with
poorer asthma contr8f inadequate response to treatneand higher health care resource
utilization >® Patients with severe asthma have a particulagly prevalence of
comorbidities’ which may contribute to uncontrolled disease aplicate asthma
managemert.

The link among asthma and comorbidities is compgtexvever, studies suggest a
shared underlying inflammatory pathophysiologicalchmanism. The allergic asthma
endotype, characterized by elevated levels ofgdleispecific immunoglobulin E (IgE)
antibodies and a type 2 dominant immune resposseghly associated with a cluster of
other allergic conditions, such as atopic dernsatitiod allergy, and AR Multimorbid
asthma, the presence of 1 or more comorbid comditis further associated with an IgE-
polysensitized phenotype, which is accompaniedigly allergen-specific IgE, high total
IgE, and type 2 inflammatiof?.

Omalizumab, an anti-IgE antibody, has demonstratichcy in reducing asthma
exacerbations and improving asthma control in pg&dieiith moderate-to-severe allergic
asthma in large randomized controlled trials ardineorld observational studies?
However, the response to omalizumab in patients antwithout asthma-related or allergic
comorbidities has not been previously examined.cdfelucted post hoc exploratory
analyses using data from key placebo-controlle@/@®, INNOVATE, EXTRA) and real-
world (PROSPERO) omalizumab studies to investigagampact of comorbidity burden and

type on asthma treatment outcomes with omalizumadaiients with allergic asthma™®
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Methods
Sudy Design

Exploratory analyses were conducted in patients mioderate-to-severe allergic
asthma from the 008/009, EXTRA (NCT00314574), INNEONE (NCT00046748), and
PROSPERO (NCT01922037) omalizumab studies. Patregris aged 12 to 75 years in the
008/009, EXTRA, and INNOVATE studies, and 12 yearsnore in PROSPERO. Full study
details, including overall safety results, haverbpeblished previousl{**®

Briefly, studies 008 and 009 were methodologicalgntical, randomized, double-
blind, placebo-controlled trials in patients witloderate or severe allergic asthma and
persistent symptoms while on inhaled corticosterbid* EXTRA and INNOVATE were
randomized, double-blind, placebo-controlled stsdiepatients with severe allergic asthma
and persistent symptoms despite use of inhaleccostéroids and long-actirfiy-
agonists.>1619

PROSPERO was a US-based, multicenter, singlefaaspective, observational
study in patients with allergic asthma initiating@izumab based on physician-assessed
need'"** EXTRA and PROSPERO did not require reversibility 8% or more as an
inclusion criterion, and also enrolled patients vdemonstrated low or no bronchodilator
reversibility. In all studies except PROSPERO, dg®f omalizumab was based on body
weight and total serum IgE per the prescribingrimiation’® Because PROSPERO was an
observational study, patients were evaluated aaddd according to the investigator’s
standard practice.

All studies were approved by an institutional esviboard and were conducted in
accordance with the Declaration of Helsinki and &Qdinical Practice guidelines. Written

informed consent was obtained from each participatiteir guardian.



51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

Assessments and Comor bidity Burden

Studies 008 and 009 comprised a 4- to 6-weekmpefiod, 16-week steroid-stable
phase, and 12-week steroid-reduction phdéeEXTRA was a 48-week stutfy
INNOVATE was a 52-week study comprising an 8-weak-in phase, 28-week drug add-on
phase, and 16-week follow-up ph&sand PROSPERO was a 48-week sttfdyorced
expiratory volume in 1 second (FEMmprovements were reported for weeks 0, 4, 8ahd,
16 of the steroid-stable phase of studies 008/a@@ks 0, 12, 24, 36, and 48 in EXTRA,
weeks 0, 4, 12, 20, and 28 of the drug add-on pimaddNOVATE; and months 0, 6, and 12
in PROSPERO. Exacerbations were recorded throughewgtudy for EXTRA,

INNOVATE, and PROSPERO. Because studies 008 andv@®® methodologically
identical, data from these studies were pooled.

Comorbidities that were included in the presertysis were allergic
rhinoconjunctivitis (AR), chronic rhinosinusitissgurrent acute sinusitis, nasal polyps, atopic
or contact dermatitis, urticaria, food allergy, plmgaxis, other allergies (nonsteroidal anti-
inflammatory drugs, aspirin, venom, chemical, |3tgastroesophagealreflux-disease
GERD, eosinophilic esophagitis, and eosinophilengtomatosis with polyangiitis (Table 1).
Ongoing comorbidities were captured from patientliced records or were self-reported as
part of medical history at baseline.

Comorbidity burden was based on the distributibthe number of comorbidities for
each study. For 008/009, the comorbidities weregmized as 0 or 1 comorbidities; for
EXTRA and INNOVATE, comorbidities were categorizeglasfellows: 0, 1, and 2 or more
comorbidities; and ferEXFRA-areHNNOVATE; PROSPER®D 1, 2, and 3 or more
comorbiditiesferPROSPERO. The varied number tdégaries was due to differences in

study size and capture of comorbidities.
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The effect of comorbidity burden on the efficadyomalizumab was evaluated by
asthma exacerbations per study duration for PROSP&RI relative rate reduction (RRR) in
asthma exacerbations per study duration for EXTRAIAINOVATE. Exacerbation
analyses were not performed for studies 008/00Qaltiee short observation period. Change
from baseline in FEYat each study visit was analyzed for all studies.

Exacerbation and FE\analyses were also carried out by specific common
comorbidities (allergic rhinoconjunctivitis [AR] drgastroesophageal reflux disease
[GERDY]) reflecting allergic and non-allergic status EXTRA and PROSPERO, as patient

numbers were sufficiently high for these comorliedit

Satistical Analysis

Baseline demographics and clinical characteristiespresented by study. Categorical
variables were summarized by frequencies and pexges, and continuous variables were
summarized by means and standard deviations, olamgednd interquartile ranges, as
appropriate.

For the exacerbation analysis, Poisson regressiitimthe log of time at risk as the
offset variable, was used to estimate the exaderbedte and its associated 95% confidence
interval (CI) by comorbidity burden. Variables inded treatment (omalizumab vs placebo),
prior exacerbations, asthma controller medicatidmeaeline, and dosing schedule (every 2
weeks [Q2W)] vs every 4 weeks [Q4W]). RRR could becomputed for PROSPERO due to
the lack of a control arm, and exacerbation rates o and during the study are therefore
reported.

For the lung function analysis, an analysis ofaz@nce model was used to estimate
adjusted mean change from baseline in F&WL) or percent predicted FEVat each

postbaseline study week for comorbidity subgrodjp& model included change from
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baseline measurement as the outcome, and treatamealizumab vs placebo, where
applicable), baseline FE\br percent predicted FE\As appropriate, and their interaction as
covariates. Results are presented as least squases of between-treatment differences in

FEV; for studies 008/009, EXTRA, and INNOVATE.

Results
Demographic and Baseline Clinical Characteristics

Baseline demographics and clinical characteristiese generally similar across
studies (Table21). However, there was a lower gntoggn of female patients in PROSPERO
(36.6%) compared with studies 008/009 (54.8%-55,X)I'RA (61.4%-70.1%), and
INNOVATE (65.7%-67.5%). There was also a highemamion of White patients in the
pooled population from studies 008/009 (89.0%-91.&6tnpared with EXTRA (73.3%-
75.5%), INNOVATE (78.0%-78.1%), and PROSPERO (70,8%d a higher proportion of
Black patients in EXTRA (20.4%-21.1%) and PROSPHR&2%) compared with studies
008/009 (5.1%-5.9%) and INNOVATE (6.7%). Mean bameFEV; reversibility following
bronchodilator administration was lower in patient&EXTRA (11.7%-12.4%) and
PROSPERO (7.9%) compared with patients in studd&s009 (25.9%-26.6%) and
INNOVATE (21.4%-22.1%).

An asthma exacerbation requiring treatment wititeayic corticosteroids in the past
12 months was required for entry into EXTRA and BNWATE, but not for PROSPERO. In
the year before enroliment, the mean number oh@s#xacerbations in patients randomized
to omalizumab and placebo was broadly similar acoasnorbidity groups in EXTRA and
INNOVATE. In EXTRA, the mean number of exacerbasion the year before enrollment in
the omalizumab and placebo groups for the 0, 1 2amdmore comorbidity subgroups was

1.9and 1.9,1.9and 1.9, and 2.2 and 2.0, resebetin INNOVATE, the mean number of
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exacerbations in the year before enroliment anachduun-in for the omalizumab and
placebo groups for the 0, 1, and 2 or more comdaybsdibgroups was 2.9 and 2.6, 3.1 and
2.6, and 2.9 and 3.0, respectively. The mean nuwiftesthma exacerbations in the year
before enroliment was also similar across the cordiy subgroups in PROSPERO, with
3.3,3.1,2.8,and 3.1inthe 0, 1, 2, and 3 oremommorbidity subgroups, respectively (Fig

1C).

Rate of On-Study Asthma Exacer bations by Number of Comorbidities

There was no consistent impact of comorbidity bardn exacerbation rate
reductions across studies included in this analy@gs1). Within EXTRA, placebo-corrected
rate reductions were greater in patients with 1983 and 2 or more (21.5%) comorbidities
vs patients with 0 comorbidities (12.9%) (Fig 1Apwever, within INNOVATE, placebo-
corrected RRR in asthma exacerbations showed {haesdp trend, where patients without
comorbidities had the best response (placebo-dedd®RR, 38.1%, 26.2%, and —8.4% for
the 0, 1, anad2 comorbidity groups, respectively) (Fig 1B). In®@&®PEROpn-study
exacerbation rates were generally similar amongoebidity subgroups;-despite-small
inereases-with-increasing-number-of-comorbiditie6§, 0.70, 0.77, and 0.80 for 0, 1, 2, and
>3 comorbidities, respectively) (Fig 1D). The 95%s Gighly overlapped in all 3 studies,
suggesting that there was no difference in exatierbeate reductions among the groups of

different comorbidity burdens.

Change from Baseline in Absolute FEV; by Number of Comorbidities
Improvements in FEVMwere observed with omalizumab across comorbidity

subgroups in all studies, despite low RE&versibility in EXTRA and PROSPERO. Within



149 each of the studies, FEMnprovements with omalizumab were similar amoniggpds with
150 0, 1, or 2 or more comorbidities present, with 96% highly overlapping (Fig 2).

151 In studies 008/009 (FE\Assessed at baseline and Q4W up to week 16), placeb
152 corrected improvements in FEWere observed as early as week 4 and were masdtaver
153 the study period. Improvements were similar foigrdas with O or 1 or more comorbidities,
154  with overlapping 95% Cls for all groups (Fig 2A).

155 In EXTRA (FEV; assessed at baseline and Q4W up to week 48), iipr@ts

156 fluctuated across the study period in all comotigidubgroups. There were no clear

157 differences in improvements among comorbidity sabgs over the study period, with
158 substantial overlap in 95% Cls (Fig 2B).

159 In INNOVATE (FEV; assessed at baseline, week 4, and every 8 weeksifiee up
160 to week 28), all comorbidity subgroups demonstr&ted; improvements by week 12 that
161 were maintained (O comorbidities) or improved upgbmand>2 comorbidities) through the
162 end of the study period. The patients without cdtbties demonstrated consistently lower
163 mean improvements than patients with 1 and 2 oernomorbidities from week 12 onwards,
164 and here again, the 95% CI intervals overlappeg ZE).

165 In PROSPERO (FEMassessed at baseline, month 6, and month 12), FEV

166 improvements were observed in all comorbidity sobgs at 6 months. Patients with 2
167 comorbidities had limited improvement in FE¥ompared with patients with O, 1, or 3 or
168 more comorbidities. At 12 months, improvements waegntained for the 1 and 3 or more
169 comorbidity subgroups, while patients with 0 comdities did not maintain their initial
170 improvement (Fig 2D). Similar to the other studid® 95% Cls overlapped.

171

172 Rate of On-Sudy Asthma Exacerbations by Type of Comorbidity



173 In EXTRA, the placebo-corrected exacerbation ratkictions (95% CI) were similar
174  for patients with or without AR (26.0% [6.4, 41&)d 21.0% [-18.3, 47.3]) and with or

175 without GERD (24.0% [-9.0, 47.0] and 23.0% [1.7,739respectively).

176 Mean (SD) exacerbations in the 12 months priontolement were 3.03 (3.33) and
177 3.01 (3.04) for patients with and without AR an@33(3.04) and 3.00 (3.45) for patients with
178 and without GERD. During the study, adjusted exaatons (95% CI) were similar between
179 patients with and without AR (0.75 [0.65, 0.87] @nd5 [0.55, 1,02], respectively).

180 However, patients with GERD appeared to have al@nestudy exacerbation rate compared
181 to patients without GERD (0.93 [0.78, 1.11] and2]®.52, 0.75], respectively).

182

183 Change from Baseline in Absolute FEV; by type of comorbidity

184 In the EXTRA study, improvements in FEVaried across the study period for both
185 comorbidities with overlapping 95% confidence intds between patients with or without
186 the comorbidities. For AR, similar improvements gvapted in omalizumab-treated patients
187 with or without AR. Interestingly, however, a larggacebo improvement was noted in

188 patients with AR compared to patients without ABsulting in a numerically larger placebo-
189 corrected difference in patients with AR compam@g@atients without (Figure 3). Patients
190 with or without GERD had comparable placebo-cogédifferences in FEV However,

191 omalizumab-treated patients without GERD had nuradyi greater improvements at most
192 timepoints compared to patients with GERD.

193 In PROSPERO, mean FEYmprovements were minimal, but were numerically

194 greater for patients with AR versus without AR arél 12 months (month 6: 63.3 [32.6,
195 94.0] versus 40.8 [-30.7, 112.3]; month 12: 42@.(174.1] versus 3.9 [-72.0, 79.7],

196 respectively). Conversely for GERD, patients withGERD had greater improvements
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compared to patients with GERD at both timepointerfth 6: 79.5 [42.5, 116.4] versus 33.7

[-9.9, 77.4]; month 12: 60.7 [21.9, 99.6] versus [539.6, 51.1], respectively).

Discussion

In this post hoc exploratory analysis of data wtga from placebo-controlled and
real-world omalizumab studies, reductions in astlemxacerbations and improvements in
FEV;were observed in response to omalizumab treatriietoverlapping 95% Cls, the
lack of patterns in increasing or decreasing respday number and type (allergic,
represented by AR or non-allergic, represented BRB3) of comorbidities, and the lack of
consistent findings among the studies all sugdedtimprovements in exacerbations and
FEV; are unaffected by comorbidity burden or the typeomorbidities present in these
patients. Because multimorbidity is a frequentdeain patients with severe and poorly
controlled asthma in the real wofttithe preservation of omalizumab effectiveness despi
high comorbidity burden is of particular significanto its target patient populatier-which
has who have poorly controlled moderate-to-seviseegec asthma.

To our knowledge, the impact of comorbidity burdenthe efficacy of biologics for
the treatment of asthma has not been specificalliuated previously. However, some
biologics have studied asthma outcomes in the poesand absence of a single comorbidity.
In a retrospective observational study in patieite uncontrolled allergic asthma receiving
omalizumab in clinical practice, similar reductidnsasthma exacerbations and
improvements in FEMwvere observed following omalizumab treatment inguas with
asthma alone vs those with comorbid AR and/or nasighs?*A linear regression model
from that study confirmed these findings, with aséthexacerbations and FE¥und to be
unaffected by the presence and severity of theperupspiratory comorbiditie® .618 and

P = .442, respectivelyY. These results have been further demonstratedsimtialysis of the
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EXTRA and PROSPERO studies where response to amadilz with respect to
exacerbations and FEMid not show a consistent better or worse respaosess studies in
patients with or without AR or GERD, representitigrgic or non-allergic comorbidities. In
a post hoc analysis from a pivotal phase b desging study of dupilumab in patients with
uncontrolled persistent asthma, the placebo-cadatsk reduction in annualized
exacerbation rate was lower in patients with pesR compared with patients without
perennial AR?® FEV; improvement was not impacted by comorbid pereniiy the least
squares mean (standard error) change in;FEWh baseline vs those without perennial AR
was 0.25 (0.04) L vs 0.24 (0.06) L, respectivatyrasponse to dupilumab 300 mg Q2W;
however, for the 200-mg Q2W dose, mean change avesy lfor patients with AR vs without
AR (0.22 [0.05] L vs 0.32 [0.05] L, respectivef}f)in a pooled analysis of the phase I
SIROCCO and CALIMA benralizumab trials in seversiaophilic asthma, the presence of
comorbid nasal polyps predicted a greater reduati@sthma exacerbations and greater
improvements in FEVand asthma control compared with patients withraataloné? In

post hoc analyses of pooled data from 2 phaseRE&TH reslizumab studies, the
reslizumab-induced rate reduction in asthma exaters was lower in patients with
comorbid chronic rhinosinusitis with nasal polyspatients without chronic rhinosinusitis
with nasal polyps (0.17 [95% ClI, 0.09-0.32] vs 0[83% CI, 0.4-0.69], respectivel{y.

Our results are strengthened by the fact thatwlate derived from multiple studies
with different designs. Inclusion of participanterh both prospective, randomized,
multicenter studies and the real-world observati®ROSPERO study may provide a better
reflection of the efficacy of a biologic in clinictials when results are similar in the real-
world asthma population. Importantly, the lack ataersibility threshold inclusion criterion
in EXTRA and PROSPERO means that the results gresentative for patients with either

high or low reversibility. This is especially imgpant for changes in FEVIn our analysis,
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247 the effects of omalizumab on FEWere variable both between studies and withinietu@hs
248 evidenced by the wide 95% CIs), reflecting the ioagoverall findings of these

249 studies’***'"®Analyses of studies 008 and 009 did show statifyisignificant

250 improvements in FEY while analyses of EXTRA and PROPSERO did not shtatistically
251 significant changes in FEVThere is, however, evidence that omalizumab rtneat can
252 result in clear meaningful improvements in REwer placebo and that these appear to be,
253 atleast in part, driven by baseline bronchodilaéwersibility. Studies 008 and 009

254 specifically included patients with bronchodilaterersibility***In contrast, EXTRA
255 and PROSPERO, did not stipulate reversibility aglagibility criterion**° Indeed, post-
256 hoc analyses of 008/009, PROSPERO, and EXTRA datRY; reversibility at baseline,
257 suggested that higher levels of reversibility wassociated with greater improvements in
258  FEV,.*%?®

259 Heowever-t This post hoc analysis must also beidensd in light of-its a number of
260 limitations. For example, PROSPERO was an obsenmvaititrial and patients were treated
261 according to the standard practice of the invesiigavhich may have resulted in

262 approximately 30% of patients not being dosed atingrto the US prescribing information
263 (eg, baseline IgE or weight was out of range omraported). Comorbidities were derived
264 from patient medical records or were self-repodedng medical history review. Further,
265 although the sample sizes for the studies as aenkete large, the sample sizes for some
266 comorbidity groups (e@2 comorbidities) were too small to reliably asdeB&R in

267 exacerbation rates for EXTRA and INNOVATE. Finalkgmorbidities were grouped by
268 number and not by severity-of-comeorbid-conditiomsich may have underestimated the
269 impact of some less frequent, but more severe doidites. Analyses by severity were not
270 performed as severity data were not collected. ya®s by comorbidity type could only be

271 performed for AR and GERD in EXTRA and PROSPER@®amsple sizes for other
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comorbidities were insufficient and precluded thdity to make meaningful conclusions

from-beinrg-drawn. The analysis of patients withaRtor GERD may have been confounded

by other comorbidities present in these patiemtd-severity-were-not-performed-because (1)

In this exploratory analysis from placebo-con&dland real-world omalizumab
studies, reductions in asthma exacerbations antbwements in lung function were
observed with omalizumab in patients with aller@sthma, irrespective of the degree of
comorbidity burden or type of comorbidity. Respotsemalizumab treatment in
exacerbation rates and lung function was similgratients with 0, 1, or 2 or more ongoing
comorbidities and in patients with AR and GERD. D586 Cls were highly overlapping,
with no discernible pattern showing better or waraecomes based on the comorbidity

burden or with or without allergic or non-allergiomorbidities.
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Tablel

Number of patients with each specified comorbidity

Comorbidity, n (%) Studies 008/009 EXTRA INNOVATE RPSPERO
Omalizumab Placebo Omalizumab Placebo Omalizumab Placebo Omalizumab
(n = 542) (n = 529) (n = 427) (n = 421) (n = 209) (n = 210) (N = 801)
Allergic rhinoconjunctivitis 64 (11.8) 42 (7.9) 298 (69.8) 298 (70.8) 85 (40.7) 70 (33.3) 665 (83.0)
NSAID-exacerbated 4(0.7) 6 (1.1) 8 (1.9) 20 (4.8) 4 (1.9) 4 (1.9) NR
respiratory disease
Anaphylaxis 1 (0.2) 1 (0.2) 1(0.2) 0 (0.0) NR NR RN
Angioedema NR NR 0 (0.0) 1 (0.2) 3 (1.4) 1 (0.5) RN
Atopic dermatitis 9 (1.7) 14 (2.6) 33 (7.7) 247(6. 17 (8.1) 20 (9.5) 114 (14.2)
Chronic rhinosinusitis 12 (2.2) 18 (3.4) 41 (9.6) 6 (8.6) 15 (7.2) 20 (9.5) 217 (27.1)
Contact dermatitis 1(0.2) 2 (0.4) 2 (0.5) 1(0.2) NR NR 6 (0.7)
Eosinophilic NR NR 1 (0.2) 0 (0.0) NR NR NR

granulomatosis with

polyangiitis



Eosinophilic esophagitis NR NR 1(0.2) 0 (0.0) NR NR 6 (0.7)

Food allergy 7 (1.3) 6 (1.1) 18 (4.2) 12 (2.9) A1 4 (1.9) 139 (17.4)
GERD 25 (4.6) 25 (4.7) 115 (26.9) 114 (27.1) 35706 41 (19.5) 334 (41.7)
Nasal polyposis 8 (1.5) 6 (1.1) 17 (4.0) 20 (4.8) (43) 9 (4.3) 68 (8.5)
Other allergies 1(0.2) 0 (0.0) 1(0.2) 2 (0.5) 0} 2 (1.0) 7 (0.9)
Recurrent acute sinusitis 1 (0.2) 1(0.2) 1(0.2) (0.8) 1(0.5) 1(0.5) NR
Urticaria 0 (0.0) 1(0.2) 8 (1.9) 7(1.7) 3 (1.4) 2 (1.0) 76 (9.5)

Abbreviations: GERD, gastroesophageal reflux disgl&, not reported; NSAID, non-steroidal anti-amiimatory drug.



Table 21

Baseline Demographics and Clinical Characteristics

Characteristic Studies 008/009 EXTRA INNOVATE PRERO
Omalizumab Placebo Omalizumab Placebo Omalizumab Placebo Omalizumab
(n = 542) (n = 529) (n = 427) (n = 421) (n = 209) (n = 210) (N = 801)
Age (y), mean (SD) 39.7 (13.8) 39.1 (13.7) 43.7 (14.3) 45.3(13.9) 4433.3) 43.3 (13.5) 47.2 (17.4)
Female, n (%) 297 (54.8) 291 (55.0) 262 (61.4) 295 (70.1) 141567 138 (65.7) 293 (36.6)
Race, n (%)
White 494 (91.1) 471 (89.0) 313 (73.3) 318 (75.5) 63 178.0) 164 (78.1) 567 (70.8)
Black 32 (5.9) 27 (5.1) 90 (21.1) 86 (20.4) 14)6.7 14 (6.7) 130 (16.2)
Other 16 (3.0) 31 (5.9) 24 (5.6) 17 (4.0) 32 (15.3) 32(15.2) 104 (13.0)
BMI (kg/m?), mean (SD)  27.3 (6.1) 27.2 (6.1) 32.0 (7.8) 31.8) 29.7 (6.9) 28.9 (6.1) 30.8 (8.2)
BMI category, n (%)
<25 kg/nt 203 (40.3) 194 (39.5) 61 (15.1) 67 (16.5) 66028 68 (29.6) 146 (19.9)
>25 to <30 kg/m 161 (31.9) 169 (34.4) 118 (29.2) 124 (30.6) 30 9) 73 (31.7) 210 (28.7)
>30 kg/nf 140 (27.8) 128 (26.1) 225 (55.7) 213 (52.6) ;W) 89 (38.7) 375 (51.2)



Duration of asthma (y), 20.5 (13.6)
mean (SD)

Asthma exacerbations in  NR

past year, mean (SD)
Prebronchodilator ppFEY 69.0 (14.9)
mean (SD)

FEV; reversibility (%), 26.6 (14.8)
mean (SD)

Total IgE (IU/mL), median 155 (195)
(IQR)

Eosinophils (cells/pL), 250 (230)
median (IQR)

Patients withe1 111 (20.5)

comorbidity, n (%)

20.9 (14.0)

NR

68.8 (14.5)

25.9 (13.6)

156 (190)

280 (230)

97 (18.3)

22.8 (15.4)

2.0 (2.2)

65.4 (15.2)

12.4 (16.5)

138 (172)

270 (270)

343 (80.3)

24.7 (15.8)

1.9 (1.5)

64.4 (13.9)

11.7 (15.5)

140 (174)

260 (300)

335 (79.6)

3735.2)

2.9 (1.5)

0§14.4)

1227.7)

150 (199)

300 (300)

110652.

22.7 (14.7)

2.7 (1.2)

61.6 (13.8)

21.4 (25.7)

38 (233)

00 @B00)

101 (48.1)

22.3 (18.0)

BB]

75.4 (20.6)

7.9 (13.9)

193 (401)

230 (250)

733 (91.5)

Abbreviations: BMI, body mass index; FEMorced expiratory volume in 1 second; IQR, intexdile range; NR, not reported; ppFEYercent

predicted forced expiratory volume in 1 second; Sndard deviation.
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Figure L egends

Figure 1. Placebo-corrected asthma exacerbation reduction rate for omalizumab (OMA) vs
placebo in (A) EXTRA and (B) INNOVATE, and asthma exacerbation rate in PROSPERO
(C) in the years before and (D) after treatment initiation by number of comorbidities. °Data
presented as arelative rate reduction for omalizumab vs placebo, with 95% confidence

intervals (Cls) as error bars. SD, standard deviation.

Figure 2. Change from baseline in forced expiratory volume in 1 second (FEV 1) by number
of comorbiditiesin (A) studies 008/009, (B) EXTRA, (C) INNOVATE, and (D) PROSPERO.

®Data presented with 95% confidence intervals. LSM, least squares mean.

Figure 3. Change from baseline in forced expiratory volume in 1 second (FEV 1) by (A)
allergic rhinoconjunctivitis (AR) and (B) Gastroesophageal reflux disease (GERD) statusin

EXTRA. ®Data presented with 95% confidence intervals. LSM, least squares mean.



