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ORIGINAL ARTICLE

Positive impact of omalizumab on angioedema and quality
of life in patients with refractory chronic idiopathic/
spontaneous urticaria: analyses according to the presence
or absence of angioedema
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Abstract

Background Approximately 50% of patients with chronic idiopathic/spontaneous urticaria (CIU/CSU) report hives and
angioedema; some experience hives/angioedema only.

Objective Assess omalizumab’s effect on angioedema and quality of life (QoL) in subgroups with refractory CIU/CSU:
those with and without angioedema.

Methods Patients received omalizumab (75, 150 or 300 mg) or placebo every 4 weeks for 12/24 weeks. Angioedema
and QoL were assessed [Urticaria Patient Daily Diary and Dermatology Quality of Life Index (DLQI)]. Subgroups were
based on the presence/absence of baseline angioedema 7 days prior to randomization.

Results Patients with baseline angioedema randomized to omalizumab 300 mg had a greater reduction in mean
weekly incidence of angioedema and mean number of days/week with angioedema vs. placebo at 12 and 24 weeks. A
3.3- to 4.5-point greater mean reduction in DLQI score was achieved with omalizumab 300 mg treatment vs. placebo,
above the minimal clinically important difference threshold. Results with lower doses vs. placebo were variable.
Conclusion Compared with placebo, omalizumab 300 mg treatment over 12-24 weeks resulted in marked reduction
in incidence and number of days/week with angioedema accompanied by clinically relevant improvement in QoL.
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Introduction

Patients with chronic idiopathic/spontaneous urticaria (CIU/
CSU) experience recurrent episodes of wheals (hives) and/or
angioedema for at least 6 weeks."” Hives present as pruritic
wheals of variable size with surrounding erythema.” Individual
hives are transient, typically resolving within 24 h of onset.”
Angioedema is characterized by rapidly occurring swellings of
the lower dermis and subcutis, and often involves mucous
membranes.” The swellings may be erythematous or skin-
coloured, and sometimes painful, typically taking up to 72 h
to resolve.”

Estimates of the proportion of patients with CIU/CSU experi-
encing both hives and angioedema, and those reporting either
symptom in isolation vary: 33—67% of patients experience both
symptoms; 29-65% experience hives only; and 1-13% experi-
ence angioedema only.” In the latter group, hereditary angioe-
dema due to Cl-inhibitor deficiency, angiotensin-converting
enzyme inhibitor-mediated angioedema and other forms of bra-
dykinin-mediated angioedema need to be excluded before con-
firming a diagnosis of CIU/CSU.*

The signs and symptoms of CIU/CSU have a detrimental
impact on patients’ health-related quality of life (QoL).”” In
addition, the presence of angioedema in patients with CIU/CSU
is associated with a prolonged disease duration, with a greater
proportion remaining symptomatic beyond 1 year compared
with those experiencing hives only (64-70% vs. 43—48%, respec-
tively).>®?

The current first-line therapy for patients with CIU/CSU is
non-sedating second-generation H;-antihistamines.' H;-antihis-
tamines provide complete symptomatic relief in <50% of all
cases,” so there remains an unmet need for a more targeted or
optimal therapy in the majority of patients. Omalizumab, a
humanized anti-immunoglobulin E monoclonal antibody, is
approved by the US Food and Drug Administration (FDA) for
the treatment of adults and adolescents (>12 years of age) with
CIU/CSU who remain symptomatic despite H;-antihistamine
treatment.'® Approval of omalizumab in this indication was
based on the efficacy and safety findings from three Phase III
clinical studies [ASTERIA I (NCT01287117), ASTERIA I
(NCT01292473) and GLACIAL (NCT01264939)]."'"° In these
studies, omalizumab 300 and 150 mg was shown to significantly
improve weekly itch severity score (ISS) and change from base-
line in urticaria activity score over 7 days (UAS7) to Week 12
compared with placebo.'"™"® Omalizumab 75 mg was also
shown to significantly improve these efficacy variables in the
ASTERIA T trial."!

Angioedema is more common in patients with CIU/CSU
unresponsive to treatment with up to four times the approved
dose of H;-antihistamines compared with patients responsive to
treatment (59% vs. 29%, respectively).14 In the Phase III studies,
the efficacy of omalizumab on angioedema, specifically, the
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proportion of angioedema-free days, and QoL, assessed using
the Dermatology Life Quality Index (DLQI), were investigated
as secondary efficacy outcomes.''"> Analyses of data from the
subgroup of patients with CIU/CSU who had angioedema at
baseline in these trials provide an opportunity to further investi-
gate patient-reported angioedema and QoL with omalizumab
compared with placebo.

Objective

The objective of the current analysis of data from the Phase III
studies was to investigate patient-reported angioedema and QoL
(DLQI scores) during treatment with omalizumab vs. placebo in
those patients who had angioedema at baseline. All data refer to
pooled analyses of ASTERIA I, ASTERIA II and GLACIAL,
unless specifically stated.

Methods

Patients and study design

ASTERIA I, ASTERIA II and GLACIAL were multicentre, ran-
domized, double-blind, placebo-controlled studies of omal-
izumab in patients with CIU/CSU who remained symptomatic
despite treatment with approved doses of Hj-antihistamines
(ASTERIA U/II) or H,-antihistamines (up to four times the
approved dose), H,-receptor antagonists and/or leukotriene-
receptor antagonists (GLACIAL).'' 13

The full methodology of these trials has been published previ-
ously.'™*® Briefly, in all three studies, patients were aged
12-75 years (18-75 years in Germany), with a diagnosis of CIU/
CSU for >6 months; presence of itch and hives for >8 consecu-
tive weeks (>6 consecutive weeks in GLACIAL) prior to enrol-
ment despite treatment; an UAS7 >16 and a weekly ISS >8 for
the 7 days before randomization; and an in-clinic urticaria activ-
ity score (UAS) >4 on at least one of the screening visits
(Day —14, —7 or 1)."'"'? Patients were required to have received
an approved dose of an H;-antihistamine (ASTERIA I/II) or an
H-antihistamine at up to four times the approved dose, and an
H,-receptor antagonist and/or leukotriene-receptor antagonist
(GLACIAL) for CIU/CSU for >3 consecutive days prior to
Day —14 screening visit, and documented current use at the ini-
tial screening visit."'™'? Patients were excluded from the study if
they presented with a disease with urticaria or angioedema
symptoms (other than CIU/CSU), including hereditary or
acquired angioedema.'' *?

Eligible patients received subcutaneous omalizumab (75, 150
or 300 mg) or placebo every 4 weeks for 24 weeks in ASTERIA I
and 12 weeks in ASTERIA IL'"'? In GLACIAL, patients received
subcutaneous omalizumab 300 mg or placebo every 4 weeks for
24 weeks."?

All three studies were conducted in accordance with Good
Clinical Practice guidelines, US FDA regulations and any other

© 2016 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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national applicable laws. All patients (or their parents/legal guar-
dian if under 18 years of age) provided informed written con-
sent before participation.

Outcomes and statistical analysis

In all three studies, the presence of angioedema was assessed at
baseline and throughout the study using the Urticaria Patient
Daily Diary (UPDDj; component: angioedema—"‘yes’ or ‘no’). In
the current retrospective analysis, patients were subdivided
according to whether or not they experienced angioedema at
baseline, defined as the presence of angioedema on at least 1 day
during the 7 days prior to, but not including, the day of first
treatment.

Baseline demographics and patient characteristics were sum-
marized for the subgroup of patients with angioedema at base-
line and the subgroup of patients without angioedema at
baseline.

For the subgroup of patients with angioedema at baseline, the
number of days per week with angioedema and the proportion
of patients who were angioedema-free each week were calculated
from baseline to Week 12 (all three studies), and Week 24
[ASTERIA I and GLACIAL (pooled)], based on information
entered in the UPDD. The proportion of angioedema-free days
was calculated from Week 4 to Week 12 for all three studies and
from Week 4 to Week 24 for ASTERIA I and GLACIAL
(pooled), and was analysed using a stratified Wilcoxon rank-
sum test, with baseline weight (<80 kg, >80 kg) as the stratifica-
tion variable. Summary statistics included the mean (standard
deviation; SD) number of days with angioedema with omal-
izumab or placebo, by week.

The change from baseline to Week 12 (weekly; all three stud-
ies) and Week 24 [weekly; ASTERIA I and GLACIAL (pooled)]
in the overall DLQI score was also calculated for patients with
and without angioedema at baseline. Change from baseline in
overall DLQI score was analysed using an analysis of covariance
(ancova) model with baseline overall DLQI score as a covariate
and baseline weight (<80 kg vs. >80 kg) as strata. P-values and
95% confidence intervals comparing the treatment difference in
least squares means with omalizumab relative to placebo were
derived from the aAncova model.

Efficacy analyses were based on the modified intent-to-treat
population (observed data), which included all randomized
patients who received at least one dose of study drug, with no
imputation for missing scores.

All statistical analyses were conducted using SAS, Version 9.2
(SAS Institute Inc, Cary, NC, USA).

Results
Patient characteristics and demographics

Overall, 460 of 975 patients (47.2%) in the pooled population
experienced angioedema at baseline. The demographics of the
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subgroup with baseline angioedema were similar to the sub-
group without baseline angioedema (Table 1).

Positive results on the Chronic Urticaria Index™ test, as
assessed by in vitro basophil histamine assay, were seen more fre-
quently in patients with baseline angioedema compared with
those without angioedema (38.4% vs. 19.7%).

By contrast, baseline clinical disease activities, including the
size and number of hives, itch intensity and interference with
sleep and daily activities, disease duration and QoL impairment,
were similar in patients with or without baseline angioedema
(Table 1). There were no notable differences in previous CIU/
CSU medications, which most commonly included steroids, H,-
receptor and
immunosuppressants

antagonists, leukotriene-receptor
(Table 2).

occurred at similar frequencies in patients with or without

antagonists

Prior medical conditions
angioedema and most commonly included a prior diagnosis of

allergic rhinitis and asthma (Table 3).

Number of days per week with angioedema

The mean number of days per week with angioedema was
reduced with omalizumab and placebo by Week 12 (Fig. 1a). At
baseline, patients in the omalizumab 300 mg group experienced
angioedema for a mean (SD) of 3.5 (2.2) days, falling to 0.8
(1.8) days by Week 12. Corresponding values for the omal-
izumab 150 mg, omalizumab 75 mg and placebo groups were as
follows: 3.6 (2.1) and 1.1 (1.9); 3.8 (2.1) and 1.3 (2.2); and 3.1
(1.9) and 1.3 (1.8) days, respectively.

A reduction in the mean number of days per week with
angioedema (SD) was observed in the omalizumab 300 mg group
at Week 24 [ASTERIA I and GLACIAL pooled; baseline, 3.5
(2.2); Week 24, 0.6 (1.5)] and placebo group [baseline, 3.0 (1.8);
Week 24: 1.0 (1.8)]. Considering the omalizumab 150 and 75 mg
groups (ASTERIA I only), the mean number of days per week
with angioedema with omalizumab 150 mg at baseline was 3.7
(2.0) and at Week 24 was 0.4 (1.1), and with omalizumab 75 mg
at baseline was 3.8 (2.3) and at Week 24 was 2.5 (2.8) (Fig. 1b).

Angioedema-free patients each week

A consistent reduction in the number of patients with
angioedema was observed in the omalizumab groups compared
with placebo. The proportion of patients with angioedema was
reduced from 100% at baseline in all groups to 26.3% in the
omalizumab 300 mg group, 34.5% in the omalizumab 150 mg
group, 39.2% in the omalizumab 75 mg group and 47.8% in the
placebo group at Week 12 of the study (Fig. 2).

Proportion of angioedema-free days

During Weeks 4-12, the mean (SD) proportion of angioedema-
free days was higher in the omalizumab groups, significantly so
with the 300 mg dose, than in the placebo group (Table 4).
Results were similar for Weeks 4-24 in ASTERIA I and GLA-
CIAL (pooled).

© 2016 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Table 1 Baseline characteristics and demographics for ASTERIA |, ASTERIA Il and GLACIAL (pooled) for the subgroup of patients with
baseline angioedema and the subgroup of patients without baseline angioedema (all patients who received at least one dose of study

drug)
Patients with baseline angioedema Patients without baseline angioedema
N = 460 N =515
Age, years, mean (SD) 42.7 (13.6) 41.9 (14.5)
Gender (female), n (%) 331 (72.0) 385 (74.8)
Race (White), n (%) 389 (84.6) 444 (86.2)
BMI, kg/m?, mean (SD) 29.7 (7.3)* 29.6 (7.4)
Positive CU Index™ test, n (%) 176 (38.4)% 101 (19.7)°
Total IgE level, IU/mL, mean (SD) 164.3 (294.8)° 174.5 (320.8)°
Duration of CIU/CSU, years, mean (SD) 7.5(9.5)° 6.5 (8.7)f
In-clinic UAS,? mean (SD) 5.4 (0.7) 5.2(0.8)
UAS7," mean (SD) 31.7 (6.5) 30.2 (6.7)
Weekly ISS," mean (SD) 14.4 (3.6) 13.8 (3.6)
Weekly no. of hives score,” mean (SD) 17.3 (4.1) 16.4 (4.4)
Weekly size of largest hive score," mean (SD) 15.9 (3.8) 14.6 (4.3)
Weekly interference with sleep score,” mean (SD) 12.5 (4.9) 11.4 (4.9)
Weekly interference with daily activities score," mean (SD) 13.1 (4.5) 12.5 (4.5)
Overall DLQI score, mean (SD) 14.6 (6.7)' 12.0 (6.1)
MOS, mean (SD)
Optimal sleep 0.4 (0.5) 0.4 (0.5)
Short of breath 21.1 (25.4) 18.0 (24.9)¢
Sleep adequacy 36.0 (23.3)™ 40.8 (24.2)
Sleep disturbance 51.1 (24.6)™ 49.4 (24.0)
Sleep problems Index | 47.9 (18.3)" 44,5 (18.5)
Sleep problems Index Il 49.8 (18.9)" 47.0 (18.7)
Sleep quantity 6.3 (1.5)' 6.4 (1.3)"
Snoring 35.5 (32.1)° 33.7 (33.0)
Somnolence 42,0 (22.5)™ 38.9 (22.0)
CU-Qq0L overall score 48.6 (18.0)° 39.3 (16.0)¢
EuroQoL-5D index score 0.7 (0.3)™ 0.7 (0.2)"

an = 458; °n = 513; °n = 450; °n = 490; °n = 448; 'n = 508; 9Defined as largest value from Day —14 and Day —7 screening, and Day 1 visits; "Based on
information collected in the UPDD; 'n = 455; in = 514; ¥n = 511;'n = 456; ™n = 457; "n = 513; °n = 453; Pn = 404; 9n = 445; 'n = 512,

Pooled data from the placebo and omalizumab arms.

BMI, body mass index; CIU/CSU, chronic idiopathic/spontaneous urticaria; CU, chronic urticaria; CU-QzoL, Chronic Urticaria Quality of Life Questionnaire;
DLQI, Dermatology Life Quality Index; EuroQoL-5D, European Quality of Life-5 Dimensions; IgE, immunoglobulin E; ISS, itch severity score; MOS, measures
of sleep; SD, standard deviation; UAS, urticaria activity score; UAS7, urticaria activity score over 7 days; UPDD, Urticaria Patient Daily Diary.

QoL (DLQI) in patients with and without baseline
angioedema

Omalizumab treatment with 300 mg, but not 150 or 75 mg, sig-
nificantly improved DLQI scores in patients with and without
baseline angioedema compared with placebo (Fig. 3, Table 5).
Patients with and without baseline angioedema showed similar
improvement on DLQI scores in response to omalizumab treat-
ment (Fig. 3, Table 5).

Discussion

In this post hoc analysis of pooled data from the pivotal
clinical studies ASTERIA I, ASTERIA II and GLACIAL
for patients with angioedema at baseline, patient-reported
angioedema was reduced and QoL significantly improved with
omalizumab vs. placebo, after 12 (all three studies) and

JEADV 2016, 31, 1056-1063

24 weeks (ASTERIA I and GLACIAL pooled) of treatment.
The greatest clinical benefit in patients with baseline angioe-
dema was observed in the omalizumab 300 and 150 mg
groups. By contrast, omalizumab 75 mg did not generally
improve outcomes over placebo.

In all groups, patients had angioedema at baseline for about
3.5 days per week; after receiving monthly doses of omalizumab
300 and 150 mg for 12 weeks, this had declined to 0.8 and
1.1 days per week, respectively, and was further reduced to 0.6
and 0.4 days per week, respectively, by 24 weeks of treatment in
the pooled ASTERIA I and GLACIAL analysis. The reduction in
angioedema to around 0.5 days per week with omalizumab 150—
300 mg exceeded that observed with placebo, where patients
had angioedema for 1.3 and 1.0 days per week at Week 12 and
Week 24, respectively, of the pooled analyses.

© 2016 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Table 2 Previous medications for CIU/CSU for ASTERIA |,
ASTERIA Il and GLACIAL (pooled) for the subgroup of patients with
baseline angioedema and the subgroup of patients without base-
line angioedema (all patients who received at least one dose of
study drug)

Patients with Patients without

baseline baseline
angioedema angioedema
N = 460 N =515
Any medication use 460 (100.0) 515 (100.0)
Number previous CIU/CSU 5.4 (2.9) 4.7 (2.7)
medications, mean (SD)
Antihistamines, n (%) 460 (100.0) 514 (99.8)
Ho-receptor antagonist, n (%) 242 (52.6) 230 (44.7)
Steroids, n (%) 220 (47.8) 226 (43.9)
Leukotriene-receptor 182 (39.6) 154 (29.9)
antagonist, n (%)
Immunosuppressants, n (%) 51 (11.1) 36 (7.0)
Other, n (%) 240 (52.2) 248 (48.2)

Pooled data from the placebo and omalizumab groups. Previous medications
for CIU/CSU presented in descending order for patients with baseline
angioedema. Multiple uses of a specific medication per patient were counted
once in the frequency for the medication. Similarly, multiple uses within a
specific medication class per patient were counted once in the frequency for
the medication class. Includes concomitant medications started at any time
before first treatment date.

CIU/CSU, chronic idiopathic/spontaneous urticaria.

Table 3 Commonly reported prior medical conditions, in addition
to CIU/CSU, for ASTERIA I, ASTERIA Il and GLACIAL (pooled) for
the subgroup of patients with baseline angioedema and the sub-
group of patients without baseline angioedema (all patients who
received at least one dose of study drug)

Patients with Patients without

baseline baseline

angioedema angioedema

N = 460 N =515
Allergic rhinitis, n (%) 199 (43.3) 229 (44.5)
Asthma, n (%) 96 (20.9) 135 (26.2)
Hypertension, n (%) 92 (20.0) 112 (21.7)
Hypercholesterolaemia, n (%) 64 (13.9) 78 (15.1)

Pooled data from the placebo and omalizumab groups. Prior medical condi-
tions (ever reported) occurring in more than 10% of patients in any subgroup
are included and are ordered by descending frequency for patients with
baseline angioedema.

CIU/CSU, chronic idiopathic/spontaneous urticaria.

In the subgroup of patients with baseline angioedema, the
proportion of patients who continued to report angioedema
declined in the placebo group throughout the study, and
accounted for only 47.8% of patients at Week 12. The self-reso-
lution and reduced recurrence of angioedema in a proportion of
patients receiving placebo highlight the transient nature
of angioedema episodes; however, a greater reduction in
angioedema episodes was observed with omalizumab compared

JEADV 2016, 31, 1056-1063
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Figure 1 Number of days per week with angioedema in the base-
line angioedema subgroup from baseline to (a) Week 12 in
ASTERIA |, ASTERIA Il and GLACIAL (pooled) and (b) to Week 24
in ASTERIA | and GLACIAL (pooled).*

*Modified intent-to-treat population (all patients with baseline
angioedema). (a) PBO, n = 85-115; OMA 75 mg, n = 49-66; OMA
150 mg, n = 55-76; OMA 300 mg, n = 156-203. (b) PBO, n = 44—
85; OMA 75 mg, n = 22-35; OMA 150 mg, n = 22-38; OMA

300 mg, n = 122—171. Arrows indicate monthly dosing. Note that
dosing was every 4 weeks for 12 weeks in ASTERIA II. Error bars
represent the standard error of the mean. OMA, omalizumab; PBO,
placebo.

with placebo, with fewer patients reporting an angioedema epi-
sode each week with omalizumab 300 mg throughout the
12-week pooled analysis. By Week 12, omalizumab 300 mg had
reduced the proportion of patients with angioedema to 26.3%.
Omalizumab 300 mg was the only dosing regimen that was
more efficacious than placebo in improving the QoL for patients
with baseline angioedema. In the pooled analyses, a 3.3- to 4.5-
point greater reduction in DLQI score was achieved with
12-24 weeks of omalizumab 300 mg treatment vs. placebo. The
difference in change in DLQI score between the omalizumab
300 mg and placebo groups was above the previously defined
minimal clinically important difference threshold of 2.2-3.1
points, indicating a clinically meaningful benefit with omal-

5

izumab treatment;' improvement in DLQI with omalizumab

© 2016 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd

on behalf of European Academy of Dermatology and Venereology.



Omalizumab on QoL and angioedema in CIU/CSU

1061

Y

o

o
Y

4 Monthly dosing —s— OMA 300 mg OMA 75 mg

—— OMA150mg -°- PBO

~N ® ©
o O O
I

60
50
40
30
20
104

% patients with angioedema

Week

Figure 2 Proportion of patients with baseline angioedema who
had angioedema each week from baseline to Week 12 in
ASTERIA |, ASTERIA Il and GLACIAL (pooled).*

*Modified intent-to-treat population (all patients with baseline
angioedema). PBO, n = 40-115; OMA 75 mg, n = 20-66; OMA
150 mg, n = 19-76; OMA 300 mg, n = 39-203. Arrows indicate
monthly dosing. OMA, omalizumab; PBO, placebo.

Table 4 Proportion of angioedema-free days from (A) Weeks 4 to
12in ASTERIA |, ASTERIA Il and GLACIAL (pooled) and (B) Weeks 4
to 24 in ASTERIA | and GLACIAL (pooled) for patients with baseline
angioedema

Treatment N+ ni Angioedema-free P-value
days, mean (%) (SE)

ASTERIA I, ASTERIA Il and GLACIAL (pooled)—Weeks 4-12

PBO 115 94 78.6 (2.4)

OMA 75 mg 66 54 79.0 (4.1) 0.1521

OMA 150 mg 76 64 80.7 (3.0) 0.3154

OMA 300 mg 203 180 85.9 (1.8) <0.0001

ASTERIA | and GLACIAL (pooled)—Weeks 4-24

PBO 85 66 81.4(2.7)

OMA 75 mg 35 33 68.0 (6.4) 0.3718

OMA 150 mg 38 34 80.0 (4.3) 0.6121

OMA 300 mg 171 147 86.9 (1.9) <0.0001

P-values derived from stratified Wilcoxon rank-sum test, with baseline weight
(<80 kg, >80 kg) as the stratification variable.

TNumber of patients with baseline angioedema.

+Number of patients with data between Weeks 4 and 12 or Weeks 4 and 24.
Modified intent-to-treat population (all patients with baseline angioedema).
OMA, omalizumab; PBO, placebo; SE, standard error.

300 mg was similar for patients without angioedema at baseline
(2.6-3.6 points above that achieved with placebo). The observa-
tion that the benefits of omalizumab on QoL were similar in
both subgroups of patients is perhaps not surprising if we con-
sider that it is likely the emotional aspect, i.e. fear/anxiety of a
subsequent angioedema attack that has most impact on patient
QoL. This emotional impact on QoL has been highlighted by
results from studies utilizing the Angioedema Quality of Life
Questionnaire, the first specific patient-reported outcome assess-
ment of QoL in patients with recurrent angioedema, and in an

JEADV 2016, 31, 1056-1063
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Figure 3 Change from baseline at (a) Week 12 in ASTERIA |,
ASTERIA Il and GLACIAL (pooled) and (b) Week 24 in ASTERIA |
and GLACIAL (pooled) on the overall DLQI score for patients with
baseline angioedema.*

*Modified intent-to-treat population (all patients with baseline
angioedema). P-value derived from ancova model. Error bars repre-
sent the standard error of the mean. DLQI, Dermatology Life Qual-
ity Index; OMA, omalizumab; PBO, placebo.

European study assessing the real-world experience of patients
with hereditary angioedema.'®™'® Therefore, it would be of inter-
est in future CIU/CSU subgroup analyses to investigate patients
who have experienced angioedema vs. those who have never
experienced angioedema. In addition, studies on the minority of
patients with CIU/CSU who have angioedema in isolation
(i.e. in the absence of hives) are warranted.

It is reassuring that the findings from this post hoc pooled
analysis are consistent with the greater efficacy and improvement
in QoL observed with omalizumab 300 mg compared with pla-
cebo observed during the individual trials."''>'* Caution is
warranted in the interpretation of the results from the ASTERIA
I and GLACIAL pooled analysis for the omalizumab 75 and
150 mg groups as these dosing regimens were not included in
the GLACIAL study." Indeed, the highly fluctuating burden of
angioedema (measured as days per week with angioedema)
observed with omalizumab 75 mg in the 24-week ASTERIA I
and GLACIAL pooled data are a notable exception to the overall
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Table 5 LS mean differences in the change from baseline on the overall DLQI score with omalizumab vs. placebo (95% Cl) at Week 12
in ASTERIA I, ASTERIA Il and GLACIAL (pooled) and Week 24 in ASTERIA | and GLACIAL (pooled) for patients with and without baseline

angioedema

Patients with angioedema at baseline

Patients without angioedema at baseline

Ny ng

Treatment difference in LS mean (95% CI)

ASTERIA I, ASTERIA Il and GLACIAL (pooled)—12 weeks
PBO 115 87
OMA 75 mg 66 50
OMA 150 mg 76 55 —1.87 (—3.8310 0.10)
OMA300 mg 203 169 —4.49(—5.92to —3.06)
ASTERIA | and GLACIAL (pooled)—24 weeks

PBO 85 47
OMA 75 mg 35 23
OMA 150 mg 38 22
OMA300 mg 171 133

~1.15(~3.33 10 1.03)

2.41 (—1.20 to 6.03)
—0.35 (—3.83 10 3.13)
—3.32 (—5.27 to —1.36)

+tNumber of patients with or without baseline angioedema.
fNumber of patients with data at Week 12 or Week 24.

P-value Ny ni Treatment difference in LS mean  P-value
(95% Cl)
127 108
0.2991 93 84 —1.09 (—2.76 t0 0.58) 0.1982
0.0627 86 78 —2.47 (—4.19t0 —0.75) 0.0052
<0.0001 209 192 —3.57 (—4.76to —2.38) <0.0001
78 60
0.1868 42 36 —1.78 (—3.89 10 0.32) 0.0962
0.8427 42 33 —1.82(-3.36t0 0.71) 0.1999
0.001 162 136 —2.64(—3.98t0 —1.29) 0.0001

Cl, confidence interval; DLQI, Dermatology Life Quality Index; LS, least squares; OMA, omalizumab; PBO, placebo. Modified intent-to-treat population (all
patients with baseline angioedema). The LS mean was estimated using ancova model with baseline overall DLQI score as covariate, and baseline weight

(<80 kg vs. >80 kg) as strata. P-value derived from ancova model.

observed benefit of omalizumab treatment in these post hoc anal-
yses, and may be a result of the small sample size in the omal-
izumab 75 mg data set.

Additional limitations of this study include the unavoidable
subjectivity of patient-reported outcomes. Patients were
assessed for the presence or absence of angioedema during a
baseline period defined as the 7 days prior to randomization.
However, the transitory nature of angioedema episodes means
that some patients could have been misclassified as angioedema-
free and later gone on to experience angioedema; likewise,
patients with angioedema during the baseline period could
have been experiencing a single, self-resolving episode without
recurrence during the study period. Furthermore, facial
wheals can be difficult to distinguish from angioedema, which
may potentially increase the incidence of reported angioe-
dema during the baseline assessment and therefore suggest a
greater response with omalizumab than that actually achieved.
Future studies of omalizumab on angioedema should try to
account for this through measurements of the site, size,
severity and duration of wheals.

Omalizumab represents an important add-on treatment
option for the approximately 50% of CIU/CSU cases that remain
symptomatic on H,-antihistamine therapy.” The observation
that angioedema is more common in these patients compared
with patients responsive to treatment highlights the importance
of angioedema as a clinical marker of symptom burden in CIU/
CSU.™ The steady and consistently greater decline in incidence
and number of days per week with angioedema with omal-
izumab 300 mg compared with placebo in these 12- and 24-
week pooled analyses, accompanied by a clinically relevant

JEADV 2016, 31, 1056-1063

improvement in QoL, is strongly supportive of the benefit of
omalizumab 300 mg in the treatment of recalcitrant CIU/CSU.
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