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ABSTRACT

Background: Disease burden is particularly high in Chronic Spontaneous Urticaria (CSU) patients
with angioedema, and patients whose signs and symptoms are inadequately controlled by H1-an-
tihistamines need new treatment options. Here we report an exploratory analysis, from the ligeli-
zumab Phase 2b study, investigating angioedema occurrence in patients with CSU and describe the
changes in angioedema following treatment with ligelizumab, omalizumab, or placebo.

Methods: Data from the ligelizumab Phase 2b core (ligelizumab 72 mg, 240 mg, omalizumab
300 mg and placebo) and extension study (ligelizumab 240 mg) were used. Changes in Weekly
Angioedema Activity Score (AAS7), the Dermatology Life Quality Index (DLQI), and Weekly Urti-
caria Activity Score (UAS7) among each time point were analyzed for each treatment arm.

Results: From a total of 297 patients analyzed, 165 (55.6%) reported angioedema occurrence at
baseline, with mean AAS7 ranging 30.6—42.2 across treatment arms. At Week 12 of the core study
87.5%, 84.6%, 75.0%, and 61.0% of patients were angioedema free for ligelizumab 72 mg,
240 mg, omalizumab 300 mg, and placebo arms, respectively. In CSU patients with angioedema at
baseline, the largest change from baseline in AAS7 score was observed with ligelizumab 72 mg
(�31.9) at week 16 in the core study. Patients with angioedema had a higher mean DLQI at
baseline (14.9—16.1) vs. patients without angioedema (10.6—12.0). In patients with angioedema,
low AAS7 was significantly associated with complete response on UAS7 (UAS7 ¼ 0) and complete
normalization of DLQI (DLQI 0—1).

Conclusion: In the Phase 2b study, ligelizumab effectively reduced angioedema and urticaria
symptoms, and improve health related quality of life in patients with moderate-to-severe CSU.
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INTRODUCTION
Studies have indicated that chronic urticaria has
a point prevalence of 0.1—1.4%, depending on the
region,1 two thirds of which are chronic
spontaneous urticaria (CSU).2 Approximately 40%
of patients with CSU experience angioedema,3

which is characterized by a sudden pronounced
erythematous or painful swelling of the lower
dermis and subcutis or mucus membranes,
occurring mostly on the face and inside the
mouth, but also elsewhere on the body.4,5 A real-
world study among inadequately controlled CSU
patients revealed that angioedema is under-
reported in medical charts compared to patient
reports.6

Disease burden of CSU is particularly high in
patients with angioedema.2 Often, patients who
experience CSU with concurrent hives and
angioedema experience a longer duration of
disease compared with patients who only have
hives.7,8 Although not life-threatening, angioe-
dema can be disfiguring and painful. Some pa-
tients fear that swelling episodes will lead to
breathing difficulties, which can restrict daily ac-
tivities.9,10 Angioedema associated with CSU is
debilitating for affected patients, sometimes
leading to unnecessary hospitalizations, and
challenging for their treating physicians.11

Angioedema has a significant additional impact
on dermatology related quality of life (QoL),
compared to patients without angioedema.6,12

Patients with CSU who also experience
angioedema can suffer a poorer health related
QoL (HRQoL) compared to those without
angioedema.3,13

The global guidelines for treatment of CSU
recommend the use of omalizumab, the only
licensed anti-immunoglobulin E (IgE) monoclonal
antibody for clinical use, as an add-on therapy to
H1-antihistamines for the treatment of CSU.4

Despite ongoing treatment with current standard
of care, complete control of CSU and
angioedema remains hard to achieve in some
patients and additional treatment options are
needed.14–16 Ligelizumab is a next generation,
high affinity, 97% humanized, monoclonal anti-
IgE antibody which results in rapid, strong, and
sustained urticaria control,17–22 as demonstrated
in the Phase 2b core study (ClinicalTrials.gov
number: NCT02477332)18 followed by a one-
year Phase 2b extension study (ClinicalTrials.gov
number: NCT02649218).23 The ligelizumab
clinical Phase 3 studies (NCT03580369 and
NCT03580356) recruited more than 2000 CSU
patients with or without angioedema, across 48
countries worldwide, and met their primary
endpoints of superiority for ligelizumab vs.
placebo at Week 12, but not vs. omalizumab.
Here, we report the Phase 2b core and extension
exploratory analysis data investigating the
angioedema occurrence in patients with CSU. We
describe the changes in Angioedema Activity
Score (AAS) following treatment with ligelizumab,
omalizumab, or placebo. The assessment of
disease activity in affected patients is important
to guide treatment decisions, and patient
reported outcome (PRO) data are essential in
diagnosing and managing CSU. Therefore, to
evaluate the efficacy of ligelizumab in patients
with CSU, with and without angioedema, the
Dermatology Life Quality Index (DLQI) and
Urticaria Activity Score (UAS) were also measured.

METHODS

Study design

The study design has been previously reported
in detail.18 Briefly, in the double-blind, active- and
placebo-controlled Phase 2b study, adult patients
with moderate-to-severe CSU (defined by Weekly
Urticaria Activity scores [UAS7] �16 on a scale
from 0 to 42, with higher scores indicating greater
disease activity) were randomized to receive lige-
lizumab 240 mg, 72 mg, 24 mg, omalizumab
300 mg or placebo every 4 weeks (q4w), or a sin-
gle dose of ligelizumab 120 mg at randomization
followed by placebo q4w (2:2:2:1:1:1). All patients
received H1 antihistamine background therapy.
For the analysis presented in this manuscript, pa-
tients from the ligelizumab 24 mg (below the
therapeutic dose-response range) and 120 mg
single dose (purposed for pharmacokinetic-
pharmacodynamic assessments) treatment arms
of the core study are not included. However, for
any analysis regarding the extension study, all
patients that entered the extension study are
considered (Supplementary Figure 1). The
institutional review board at each participating
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center approved the study protocol. Patients
provided written informed consent to participate
in the study. The study was conducted according
to the ethical principles of the Declaration of
Helsinki.
Participants

Adult patients (�18 to �75) diagnosed with re-
fractory CSU who remained symptomatic despite
treatment with H1-anthistamines at approved or
increased doses, alone or in combination with H2-
anthistamines and/or a leukotriene receptor
antagonist, were eligible to enter the core study.
The inclusion and exclusion criteria, and baseline
demographic and clinical characteristics of the
patients, have previously been described in
detail.18 The key inclusion criteria for the extension
study were patients who remained in the follow-up
period of the core study for at least 12 weeks and
had active disease (UAS7�12) (Supplementary
Figure S1).
Exploratory endpoints and statistical analysis

The proportion of patients with CSU with and
without angioedema was recorded at baseline,
and throughout the Phase 2b core and extension
studies. The baseline characteristics of the patient
population with and without angioedema are
described with summary statistics. Angioedema
occurrence and severity were recorded with the
AAS, a specific PRO that measures disease activity
in patients with recurrent angioedema.9 Episodes
of angioedema including duration, severity, and
impact on daily functioning and appearance were
assessed. Angioedema occurrence is reported
with descriptive statistics. Daily scores were
summed up as the 7-day AAS (AAS7), with total
scores ranging between 0 and 105 (a higher score
being worse). A patient was considered as having
angioedema at baseline when there was at least 1
day during the week prior to baseline visit with an
occurrence of swelling as reported on the AAS7.

The mean change from baseline (CFB) in AAS7
for patients with angioedema at baseline was
analyzed throughout the studies using a mixed
model analysis with age, IgE at baseline, and
baseline AAS7 as covariates for the core study and
with CSU duration and extension baseline AAS7
for the extension study. Patients with AAS7 ¼ 0
were defined as angioedema free. A step-wise
regression was used to identify potential factors
influencing the angioedema outcome (AAS7) at
Week 20. The least squares (LS) mean for each
treatment group was estimated with a repeated
measure mixed model using all the selected fac-
tors from the stepwise analysis. The number of
weeks with and without angioedema and the rate
of angioedema and non-angioedema weeks were
also evaluated. Analysis of angioedema status by
treatment visit was also conducted. To investigate
the relationship between AAS7 and UAS7, 2
repeated measure mixed models, 1 for the core
study up to Week 32 and 1 for the extension study
were used on AAS7 scores with UAS7 responder
status at each visit, and age, sex, and duration of
CSU as fixed effect factors with subject as a
random effect using a compound symmetry
covariance matrix.

The mean CFB-UAS7, were evaluated at baseline,
and throughout the treatment period. Complete
freedom from signs and symptoms of urticaria was
indicated by UAS7 ¼ 0. The DLQI, a 10-item
dermatology-specific health-related (HR) QoL mea-
sure, was completed by all patients at baseline, and
every 4 weeks thereafter. Amixedmodel comparison
analysis was conducted between AAS7 and
DLQI categories24 (0–1¼ noeffect, 2–5¼ small effect,
6–10¼moderateeffect, 11–20¼ very largeeffect, and
21–30 ¼ extremely large effect on patient’s life),
considering DLQI health status at each visit, visit,
age, sex, and duration of CSU as fixed effect factors,
and subject as a random effect factor.

The implemented statistical analyses had limi-
tations. These were exploratory post hoc analyses
with nominal p-values. No multiplicity adjustments
were made, therefore, statistical interpretation on
the significance level should be made with caution.
To ensure that the cross arm pooled data were not
challenged by the confounded treatment effects
for these exploratory analyses, not all data from the
Phase 2b study were used. Ligelizumab dose
below the therapeutic dose-response range, and
the single dose arm18 were not considered in
these analyses. For the analyses on angioedema,
the subgroup analyses were only done on
patients who had angioedema at baseline. This
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was done to support the conclusion for CSU
patients with concomitant angioedema.
RESULTS

Participants

Of the total 382 patients randomized in the core
study, 88.5% (338) completed the treatment
phase; all baseline demographics and clinical
characteristics were balanced across treatment
arms.18 For the present analysis, data of 297
patients from the ligelizumab 72 mg and
240 mg, omalizumab 300 mg and placebo arms
of the core study were considered. From the
core study population that entered the treatment-
free follow-up period (n ¼ 320), 70.6% (226) of
patients were included, after the 12-week washout
period (at Week 32), to receive ligelizumab
240 mg in the one-year open-label extension
study. Baseline demographics, disease character-
istics, patient disposition and safety during the
core and extension study have been reported
previously.18 A summary of patient demographics
and disease characteristics of patients considered
for this analysis is provided in Table 1.
Angioedema occurrence

In the core study, a total of 165/297 (55.6%)
patients reported to have angioedema at baseline,
comprising of 51.2% and 54.1% of patients in the
ligelizumab 72 mg and 240 mg groups, respec-
tively, 56.5% for omalizumab 300 mg, and 65.1%
for placebo. In the extension study, 84/226 (37.2%)
of patients had angioedema at extension study
baseline (Table 1). Patients in the present analysis
had a numerically higher mean � SD AAS7 score
of 35.7 � 25.5 at baseline in the Phase 2b core
study compared with 30.9 � 24.8 in the
extension study. The Baseline AAS7 among
patients with angioedema in the core study was
42.2, 32.8, 30.6 and 39.5 for ligelizumab 72 mg,
240 mg, omalizumab 300 mg and placebo arms,
respectively (Table 1 and Fig. 1a).

For all patients in the core study, at Week 12,
87.5%, 84.6%, and 75.0% of patients treated with
ligelizumab 72 mg, 240 mg, and omalizumab
300 mg, respectively, were angioedema-free,
compared with 61.0% on placebo. This
improvement was sustained until the end of the
core study at Week 20, and 87.2%, 86.3%, and
77.8% of patients treated with ligelizumab 72 mg,
240 mg and omalizumab 300 mg, respectively,
achieved angioedema-free status compared with
65.0% on placebo. Similarly, in the extension
study, at Week 12, 88.6% of all patients treated
with ligelizumab 240 mg were angioedema-free,
which was sustained at Week 20 (92.3% of all pa-
tients achieving angioedema-free status). At the
end of the extension study treatment period (Week
52), 92.5% of all patients were angioedema-free.
Changes in AAS7 over time

The LS mean change from baseline (CFB) in
AAS7 evaluated for patients with angioedema, by
treatment groups is shown in Fig. 1b and c. The
greatest LS mean � standard error (SE) CFB-
AAS7 was observed for patients treated with lige-
lizumab 72 mg at Week 16 (�31.9 � 2.9). At Week
12, CFB-AAS7 for ligelizumab 72 mg, 240 mg,
omalizumab and placebo was �31.6 � 2.9,
�28.6 � 2.8, �25.5 � 2.9 and �21.2 � 3.6,
respectively. For patients in the extension study,
ligelizumab 240 mg showed an LS mean � SE CFB
in AAS7 of �24.8 � 1.7 at Week 12,
�25.4 � 1.7 at Week 20, and �26.8 � 1.7 at Week
52. The rate of angioedema free weeks during the
treatment period was higher in the ligelizumab
and omalizumab arms vs. placebo (Fig. 1d).
Changes in UAS7

In the core study, mean � SD UAS7 at baseline
for all patients with angioedema (31.2 � 7.5) was
similar to that observed in patients without
angioedema at baseline (29.7 � 7.3). Similarly, in
the extension study, mean � SD UAS7 at baseline
for all patients with angioedema (29.2 � 8.2) was
comparable to that observed in patients without
angioedema (27.7 � 9.6; Table 1 and Fig. 2a).

Improvements in mean CFB in UAS7 in patients
with angioedema were observed across all treat-
ment groups. For patients with angioedema, the
LS mean � SE CFB-UAS7 at Weeks 4, 12 and 20
were higher (better) for ligelizumab 72 mg
(�20.9 � 2.0, �21.4 � 2.1 and �22.5 � 2.1), lige-
lizumab 240 mg (�18.1 � 2.1, �20.5 � 2.1
and �20.1 � 2.1) and omalizumab 300 mg
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Corea Extension

Ligelizumab
72 mg (N ¼ 84)

Ligelizumab
240 mg (N ¼ 85)

Omalizumab
300 mg (N ¼ 85)

Placebo
(N ¼ 43)

Total
(N ¼ 297)

Ligelizumab
240 mg (N ¼ 226)

Presence of
angioedemab n (%)

43 (51.2) 46 (54.1) 48 (56.5) 28 (65.1) 165 (55.6) 84 (37.2)

Age (years) 44.3 � 12.4 42.9 � 10.5 41.8 � 13.1 45.4 � 11.2 43.4 � 11.9 44.5 � 12.7
Angioedema 46.7 � 13.4 42.8 � 11.0 42.3 � 13.1 47.1 � 10.7 44.4 � 12.3 45.4 � 11.8
No angioedema 41.8 � 10.8 43.1 � 10.0 41.2 � 13.1 42.2 � 11.8 42.1 � 11.3 44.0 � 13.2

Female sex, n (%) 61 (72.6) 67 (78.8) 66 (77.6) 31 (72.1) 225 (75.8) 170 (75.2)
Angioedema 32 (74.4) 41 (89.1) 37 (77.1) 19 (67.9) 129 (78.2) 65 (77.4)
No angioedema 29 (70.7) 26 (66.7) 29 (78.4) 12 (80.0) 96 (72.2) 105 (73.9)

BMI 28.5 � 7.1 27.9 � 6.1 28.1 � 6.4 27.4 � 6.5 28.1 � 6.5 28.8 � 7.2
Angioedema 29.0 � 6.8 27.9 � 6.1 28.8 � 7.2 28.9 � 7.0 28.6 � 6.7 30.2 � 7.3
No angioedema 28.1 � 7.5 27.9 � 6.2 27.2 � 5.3 24.7 � 4.7 27.4 � 6.3 27.9 � 7.1

Duration of CSU (years) 3.9 � 5.4 4.1 � 5.6 5.1 � 7.5 3.6 � 3.5 4.2 � 5.9 4.8 � 6.2
Angioedema 4.9 � 6.1 5.0 � 6.5 5.7 � 8.9 3.2 � 2.9 4.9 � 6.8 4.6 � 6.7
No angioedema 2.7 � 4.3 3.1 � 4.1 4.3 � 5.3 4.4 � 4.5 3.5 � 4.6 4.8 � 5.9

AAS7c score 42.2 � 25.0 32.8 � 28.1 30.6 � 22.8 39.5 � 24.9 35.7 � 25.5 30.9 � 24.8

UAS7
Angioedema 33.1 � 6.7 29.8 � 7.5 30.2 � 8.5 32.0 � 6.5 31.2 � 7.5 29.2 � 8.2
No angioedema 30.2 � 7.8 30.9 � 7.1 28.1 � 7.0 29.4 � 7.3 29.7 � 7.3 27.7 � 9.6

DLQI
Angioedema 16.1 � 8.0 15.2 � 7.9 15.0 � 6.9 14.9 � 5.9 15.4 � 7.3 15.7 � 6.8
No angioedema 10.9 � 6.7 12.0 � 7.1 11.9 � 6.6 10.6 � 5.7 11.5 � 6.6 12.6 � 7.3

Table 1. Baseline demographics and disease characteristics of patients in the Phase 2b core and extension studies All data are expressed as mean � standard deviation or n (%).AAS7, weekly
angioedema activity score; BMI, body mass index; CSU, chronic spontaneous urticaria; DLQI, dermatology life quality index; N, full analysis set; n, number of patients; QoL, quality of life; UAS7, weekly urticaria
activity score. aOnly data from four treatment groups from the core study are presented. bPercentage of patients with angioedema non missing evaluation at baseline are presented. cAAS7 of patients with
angioedema at baseline are presented. All patients had a baseline DLQI score >13 suggesting a severe impact on QoL.
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Fig. 1 Angioedema status of patients in the ligelizumab Phase 2b studies: (a)median (IQ range), mean � SD of AAS7 at baseline in the core
and extension studies, (b) LS mean CFB AAS7 in the core Phase 2b study, (c) LS mean CFB AAS7 in the extension study, (d) mean rate of
weeks with or without angioedema in the core and extension studies. Presented at EAACI 2022: https://www.urticariaknowledgecenter.
novartis.com/EAACI/presentations/2022/Posters/EAACI_2022_Angioedema_control_Poster.pdf. Box-and-whisker plot shows medians
(horizontal line) with Q1-Q3 range (edges of box), error bars represent SD, with a diamond marker within the box depicting mean. LS
means from Mixed model of repeated measures (MMRM model): CFB in AAS7 score, considering treatment, visit, baseline total IgE,
baseline AAS7 score, age as covariates for core study, and visit and extension baseline AAS7 score as covariates for the extension. Only
patients with angioedema at baseline were considered for this analysis. Rate of angioedema is defined as (number of weeks with
angioedema in core treatment phase)/(number of completed weeks in core treatment phase). Rate of non-angioedema is defined as:
(number of weeks without angioedema in core treatment phase)/(number of completed weeks in core treatment phase). Blue dotted line
indicates primary endpoint. Red dotted line indicates the end of the treatment period of the core study. AAS7, weekly angioedema activity
score; CFB, change from baseline; Ext., extension; LIG, ligelizumab; LS Mean, least squares mean; n, number of patients; OMA,
omalizumab; Q1-Q3, 1st to 3rd interquartile range; SD, standard deviation.
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(�14.9 � 1.9, �16.4 � 2.0 and �16.8 � 2.0) vs.
placebo (�6.1 � 2.4, �13.3 � 2.6 and �13.8 � 2.5;
Fig. 2b). For patients without angioedema at
baseline the CFB-UAS7 was similar between
treatment arms, and higher compared with pla-
cebo (Fig. 2c). In the extension study, the LS
mean � SE CFB-UAS7 scores, at Weeks 4, 12, 20
and 52 was �19.0 � 1.4, �19.7 � 1.3, �21.3 � 1.2

https://www.urticariaknowledgecenter.novartis.com/EAACI/presentations/2022/Posters/EAACI_2022_Angioedema_control_Poster.pdf
https://www.urticariaknowledgecenter.novartis.com/EAACI/presentations/2022/Posters/EAACI_2022_Angioedema_control_Poster.pdf
https://doi.org/10.1016/j.waojou.2022.100716
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and �22.4 � 1.2, respectively, for patients with
angioedema. (Fig. 2d).

In the core study, the comparison by UAS7
responder status (pooled data up to Week 32)
demonstrated that patients who were free from
urticaria signs and symptoms (complete response:
UAS7 ¼ 0) had a lower LS mean � SE AAS7 vs.
patients with well-controlled urticaria (0.4 � 1.4 vs.
2.5 � 1.4, p ¼ 0.062; Fig. 2e). Similarly, in 52 weeks
pooled data from the extension study, the
comparison by UAS7 responder status
demonstrated that patients achieving UAS7 ¼ 0
had significantly lower LS mean � SE AAS7 vs.
patients with well controlled urticaria (1.7 � 1.4
vs. 5.3 � 1.4, p < 0.0001; Fig. 2f).
Impact of angioedema on DLQI

In the core study, across arms the mean (14.9—
16.1) and median (14.0—16.0) baseline DLQI score
for patients with angioedema was higher
compared to patients without angioedema (mean
10.6—12.0; median 10.0–12.0), indicating a more
severe impact on life; Table 1 and Fig. 3a.
Similarly, in the extension study, overall, patients
with angioedema had a higher mean DLQI score
at baseline (15.7) compared with patients without
angioedema (12.6; Table 1 and Fig. 3a). In the
pooled data up to Week 32 from the core study,
the comparison by DLQI categories
demonstrated that patients with DLQI 0–1 had a
significantly lower LS mean � SE AAS7 vs.
patients with DLQI 2–5 (0.46 � 1.43 vs.
6.51 � 1.75, p ¼ 0.0006; Fig. 3b). Similarly, in 52
weeks pooled data from the extension study, the
comparison by DLQI categories status
demonstrated that patients achieving DLQI 0–1
had significantly lower LS mean � SE AAS7 vs.
patients with DLQI 2–5 (1.27 � 1.31 vs.
4.84 � 1.75, p ¼ 0.0218; Fig. 3c). Overall, lower
AAS7 were significantly associated with better
dermatology-QoL outcomes (Fig. 3 b and c).
Safety

Safety results for the core study and the exten-
sion study have been previously reported. Briefly,
all tested doses of ligelizumab showed a safety
profile comparable to omalizumab. No adverse
events of clinical relevance were observed during
the core study,18 and no new safety signals were
identified in the extension study where all
patients received the highest dose (240 mg) of
ligelizumab.23
DISCUSSION

Angioedema is a common symptom, albeit
fluctuating and unpredictable, that may co-occur
with hives and itch in patients with CSU. Even
though angioedema is not considered life-
threatening in CSU patients, it increases the
burden of disease and severely impacts patient’s
QoL. Chronic spontaneous urticaria patients with
angioedema, whose signs and symptoms are
inadequately controlled by H1-antihistamines,
need new treatment options. In the ligelizumab
Phase 2b core study, the patient inclusion criteria
were not dependent on co-occurrence of angioe-
dema with CSU, but patients were assessed for
occurrence of angioedema at baseline as any
positive value of AAS7 in the week prior to
randomization. This is in contrast to the angioe-
dema focused X-ACT study in which history of
angioedema with �4 episodes within the last 6
months was the inclusion criteria.10 Despite this,
more than 56% of patients in this post-hoc anal-
ysis of the ligelizumab Phase 2b core study had
angioedema at baseline. In addition, the studies
enrolled patients with moderate-to-severe disease
activity regardless of presence or absence of
angioedema at baseline. A greater proportion of
patients in the core study had angioedema at
baseline compared to the extension study,
although the baseline angioedema scores were
comparable between the studies. This further
highlights the fluctuating nature and unpredict-
ability of angioedema in patients with CSU, espe-
cially considering the overall baseline UAS7 was
similar between the two studies. However, it was
evident from the data that patients with angioe-
dema had a higher impact on dermatology related
QoL compared with patients without angioedema.

The reported exploratory analysis showed that
CSU patients with angioedema who were treated
with ligelizumab experienced significant improve-
ments in AAS7 and UAS7. A large number of pa-
tients were angioedema-free by Week 12 of both
studies, and patients treated with ligelizumab and
omalizumab experienced a greater CFB in AAS7
scores over time compared with placebo. In the



Fig. 2 Urticaria activity and co-occurrence of angioedema: (a)median (IQ range), mean � SD UAS7 at baseline in the Phase 2b and studies;
mean CFB UAS7 in patients (b) with angioedema and (c) without angioedema in the core Phase 2b study, and (d) with or without
angioedema in the extension study; AAS7 by UAS7 responder status among patient with angioedema at baseline in (e) core study, and
(f) extension study. Presented at AAD 2022: https://www.urticariaknowledgecenter.novartis.com/AAD/presentations/2022/AAD_2022_
Patients_treated_Poster.pdf. Box-and-whisker plot shows medians (horizontal line) with Q1-Q3 range (edges of box). Error bars represent
SD. Diamond marker within the box depicts mean. Blue and red dotted line indicates primary endpoint (Week 12) and end of the treatment
period (Week 20), respectively. Patients who remained in the follow-up period for at least 12 weeks and had active disease (UAS7�12),
could enter the extension study from Week 32 onwards for the core study. UAS7 disease activity categories; complete response
(UAS7 ¼ 0); well-controlled (UAS7 ¼ 1–6); mild (UAS7 ¼ 7–15); moderate (UAS7 ¼ 16–27); severe (UAS7 ¼ 28–42). AAS7, Weekly
Angioedema Activity score; BL, baseline; CFB, change from baseline; Ext., extension; LIG, ligelizumab; LS mean, least squares mean; n,
number of patients; OMA, omalizumab; SD, standard deviation; SE, standard error; UAS7, weekly urticaria activity score.
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Fig. 3 Dermatology-QoL by angioedema status at baseline: (a) Median (IQ range), mean � SD in the Phase 2b core and extension studies.
AAS7 comparison by DLQI categories among patient with angioedema at baseline (b) in the Phase 2b core study, and (c) in the extension
study. Presented at EAACI 2022: https://www.urticariaknowledgecenter.novartis.com/EAACI/presentations/2022/Posters/EAACI_2022_
Angioedema_control_Poster.pdf. Box-and-whisker plot shows medians (horizontal line) with Q1-Q3 range (edges of box), error bars
represent SD, with a diamond marker within the box depicting mean. DLQI categories for effect on QoL (DLQI score 0–1: no effect; 2–5:
small effect; 6–10: moderate effect; 11–20: very large effect; and 21–30: extremely large effect). AAS7, weekly angioedema activity score;
BL, baseline; DLQI, Dermatology Life Quality Index; Ext., extension; LIG, ligelizumab; OMA, omalizumab; QoL, quality of life; SE, standard
error; SD, standard deviation
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core study, all patients with CSU and angioedema
that received ligelizumab or omalizumab treat-
ments, achieved improvements in AAS7 and UAS7
that were sustained over time. In agreement with
the previously reported ligelizumab dose response
relationship in terms of complete response on

https://www.urticariaknowledgecenter.novartis.com/EAACI/presentations/2022/Posters/EAACI_2022_Angioedema_control_Poster.pdf
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hives,18 the efficacy of ligelizumab on angioedema
was similar between the 72 mg and 120 mg doses.
Improvements in mean CFB AAS7 scores were
observed throughout the treatment phase of the
core study and follow-up periods. Similarly, in the
extension study, re-treatment with ligelizumab
240 mg was effective in reducing AAS7 for all
patients who were included from the core study.
The efficacy of re-treatment with ligelizumab
240 mg could be indicative of sustained response
on continued therapy, as over 92.5% of patients
reached angioedema-free status by the end of the
extension study treatment period.

Angioedema can be a debilitating condition
and is frustrating for both patients and physicians.
In patients presenting with CSU it is estimated that
33–67% of cases will have associated angioe-
dema.3,10 Similarly, in our study,18 based on the
AAS7 score, over 50% of patients reported
having angioedema at baseline. The results of the
ASSURE study showed that CSU patients with
angioedema are underdiagnosed, have high
disease severity, and are significantly impacted
on their HRQoL outcomes.6 Nearly one-third of
patients with CSU in the ASSURE study reported
having experienced angioedema in the past 12
months but did not have physician-reported
angioedema and that mean DLQI scores were
significantly higher (indicating worse HRQoL) for
patients with angioedema vs. no angioedema.
These patients are often overlooked, therefore
increased awareness and education to promote
best practice in primary and secondary healthcare
is urgently required. The high numbers of
angioedema cases reported in the CSU population
highlights the need for CSU treatment options that
also improve angioedema. In the present analysis,
patients with angioedema had higher mean DLQI
scores at baseline. This finding is comparable to
the ASSURE-CSU study,6 however, the impact on
patients’ dermatology-QoL was higher in the pre-
sent analysis. The significant association of AAS7
score with DLQI categories clearly shows that pa-
tients that demonstrate better response on AAS7
are more likely to achieve the better dermatology-
QoL outcomes, though there may also be other
active confounders.

The rapid onset of action and therapeutic ef-
fects in the Phase 2b study indicate that effective
treatments can improve QoL. The observation
that lower rates of angioedema occurrence in
patients moving from the core to the extension
study warrant further studies on whether the ef-
fect of anti-IgE treatment on angioedema may be
more sustained in comparison to its effect on
urticaria in patients with CSU. It will also be
interesting to explore the efficacy of anti-IgE
therapy as an early intervention for patients with
new onset CSU and concomitant angioedema.
The CFB in urticaria activity in the present data
was congruous with the CFB in AAS7 throughout
the core study.
CONCLUSION

Overall, the best outcomes on angioedema ac-
tivity were significantly associated with complete
response on patients’ disease activity status and
dermatology-QoL. This emphasizes the need and
the importance to achieve freedom from signs and
symptoms of urticaria and treating the disease
until it is completely controlled. Together with the
increased disease severity reported in patients
with CSU and angioedema, these findings high-
light the efficacy of ligelizumab in reducing
symptoms in moderate-to-severely affected pa-
tients with CSU. CSU patients with angioedema
experience a higher disease activity and worse
HRQoL than those without angioedema. Well
tolerated and effective therapies will lead to better
clinical outcomes for patients with CSU and asso-
ciated angioedema.
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