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A

Real-life, long-term data on efficacy, safety,
response and discontinuation patterns of
omalizumab in a Greek population with chronic
spontaneous urticaria

Background: Omalizumab is approved for the treatment of chronic
spontaneous urticaria (CSU) not responding to antihistamines. Data
on omalizumab use in real-world settings and in different populations
are lacking. Objectives: To record our five-year experience of omal-
izumab use in patients with refractory CSU in a real-world setting.
Materials & Methods: A retrospective analysis of medical records of
80 patients with refractory CSU was performed. Demographic, and
clinical characteristics, patterns of response, discontinuation strategies
and rate of recurrence were analysed. Results: Eighty individuals were
included. UAS7 and DLQI significantly decreased from baseline. Com-
plete response was achieved in 86.3%. Late response was observed at
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27.5% of the patients. After discontinuation, 21.7% of patients reini-
tiated omalizumab due to relapse. The mean number of omalizumab
administrations up to first discontinuation was 6.8 (based on an approach

to shorten the treatment interval). Only 15.0% of patients experienced
adverse events during treatment. Conclusion: Omalizumab, with long-
term management, was highly effective and safe in achieving control of
refractory CSU, with more favourable responses compared to Phase III
clinical trials.
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hronic spontaneous urticaria (CSU) is defined as
the spontaneous occurrence of pruritic wheals
(hives), angioedema, or both, for a period of at

east six weeks with no apparent induction by any external
pecific trigger [1, 2]. The severity and duration of CSU may
ary greatly among patients, whilst the impact on quality
f life can be significant [3-5].
ccording to the EAACI/GA2LEN/EDF/WAO inter-
ational urticaria guidelines [6], the “gold-standard”
reatment for CSU is second-generation H1-antihistamines,
ith dose-escalation (up to four times the licensed dose) as a

econd-line approach in those not responding to low doses.
owever, based on literature data, the licensed doses of
1-antihistamines result in complete remission of symp-

oms in fewer than 50% of patients with CSU [1, 6, 7].
n addition, increased efficacy with H1-antihistamines up-
osing is observed in only 38% of patients, and it is mainly
estricted for the control of itch, and not used to decrease
16
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he number of hives [8, 9]. Omalizumab is a recombinant,
umanized anti-immunoglobulin-E antibody, approved for
he treatment of CSU in adults and adolescents, who do not
espond to antihistamines [6, 10].
revious trials of the omalizumab clinical programme for
SU demonstrated safety and efficacy of omalizumab for
SU [3, 10-12]. Real-world experience of safety and effi-
nic spontaneous urticaria, urticaria, omalizumab,
y, IgE inhibitors

cacy of omalizumab for CSU from different populations
and in various settings is beginning to emerge, generally
showing that the benefits and safety of omalizumab in the
real-world setting meet or even exceed the results gleaned
from clinical trials [13]. Furthermore, other clinically sig-
nificant aspects of CSU management, such as prediction of
time of response, patterns of response, as well as strategies
for omalizumab discontinuation or up-dosing have only
recently started to be explored [2, 9, 14-21].
The primary objective of our study was to describe the
response patterns to omalizumab in a real-world population
of patients with refractory CSU, based on the experience of
our department. The secondary objective was to identify
timing of response to omalizumab treatment and patterns
of successful discontinuation of therapy, with long-term
follow-up. To the best of our knowledge, there are two
previous publications reporting real-world experience of
omalizumab in Greece, including only 49 patients in total
doi:10.1684/ejd.2020.3919
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[22, 23]. In the latter studies, however, authors provided
no data with regards to long-term management (up to 2.5
years of usage and discontinuation and re-initiation of treat-
ment). The present study provides insight into a large
sample of patients that started on omalizumab in a real-
life setting in Greece, with long-term efficacy and safety
data, with regards to both duration of treatment as well as
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atients’ follow-up after discontinuation. Moreover, the cri-
eria taken into consideration for treatment interruption in
esponders are described, along with the gradual pattern and
ean number of administrations associated with handling

elevant treatment discontinuation.

aterials and methods

atient population and study design
his was a retrospective, observational study of 80 patients
>12 years of age) with refractory CSU, who were started
n omalizumab as per SpmC label use, after receiving
pproval from the Greek National Drug Organization for
SU usage in 2015. The patients were recruited through

he urticaria outpatient clinic registry of the State Der-
atology Department, Hippokratio General Hospital of
hessaloniki, Greece. No time limit was applied. Diagnosis
f CSU was made by a team of experienced dermatology
xperts and was based on previously published guide-
ines. Patient inclusion criteria were predefined as follows:
linician-confirmed diagnosis of CSU; persistence or recur-
ence of symptoms for at least 2-4 weeks after up-dosing
up to four-fold the licensed dose) of second-generation
on-sedating H1-antihistamines; and omalizumab adminis-
ration. Patients with inducible urticaria were excluded. The

edical records of all 80 identified subjects were reviewed.
xtracted data included patients’ and disease characteris-

ics at baseline, namely age at diagnosis, gender, disease
uration (from onset of symptoms to omalizumab adminis-
ration), presence of angioedema and previous treatments,
s well as data after initiation of omalizumab. The lat-
er included treatment response to omalizumab, duration
n omalizumab, concomitant treatment apart from anti-
istamines, recurrence after discontinuation, patterns of
esponse after re-initiation, duration of follow-up, and
dverse events (AEs).

ssessment of CSU activity and definitions of
esponse
s suggested by the EAACI/GA2LEN/EDF/WAO Interna-

ional Urticaria Guidelines 6, the validated weekly urticaria
ctivity score (UAS7) was used to assess urticaria severity
rior and post- omalizumab administration, at Weeks 4 and
2, as well as at the last patient visit before the analysis
defined as current score). UAS7 ranges from 0 (no pruri-
us, no hives for a period longer than seven days/ complete
esponders) to intermediate values (1-6, 7-15, and 16-27,
hich were classified as well-controlled, mild, and moder-

te CSU, respectively), and up to scores of 28-42 (severe
SU with severe pruritus and more than 50 hives/day or

arge confluent areas of hives) [1, 4, 14]. Patients with
JD, vol. 30, n◦ 6, November-December 2020

omplete control or well-controlled disease were classi-
ed as responders. Patients were classified, according to the
attern of response, as early responders for those respond-
ng within the first month of treatment, and late for those
esponding after a period of three months. Responses noted
ithin the remaining time frame (second to third month of

reatment) were classified as intermediate [24]. The patients
ere asked to fill in the Dermatology Life Quality Index
(DLQI) questionnaire at baseline, Weeks 4 and 12 and at
their last visit (current status), before the data analysis.

Statistical analysis
Continuous variables are presented with mean ±standard
deviation (SD). Respective p values were calculated using
the Friedman’s test to assess the difference across the whole
evaluation period. Quantitative variables are presented with
absolute and relative frequencies. Analyses were conducted
using Excel and SPSS statistical software (version 25.0).

Results

Demographic and patients’ characteristics at
baseline
The demographic characteristics of the 80 patients diag-
nosed with refractory CSU and treated with omalizumab,
from January 2015 to June 2019, are presented in table 1.
The mean age of the population was 44.2 years (range: 16-
63 years; SD: ±11.9), with a female predominance of 52/80
(65%). Angioedema was present in 21/80 cases (26%).
All patients had a history of chronic urticaria refractory to
high doses of antihistamines, with a mean disease duration
before omalizumab administration of 10.7 months (range:
2-34 months; SD: ±7.4).

Baseline use of medications
Based on the medical records, at baseline, all patients had
received second-generation antihistamines at up to four
times the regular dose, with 29.8% (23/80) receiving at
least two different types of antihistamines (mean ± SD: 1.3
±0.5). The proportion of patients that used other medica-
tions (apart from H1 antihistamines) for CSU was 62/80
(77.5%) (figure 1). About two thirds of them (65.0%) had
received oral corticosteroids, whilst only 15.0% had used
a leukotriene receptor antagonist (montelukast) and 16.3%
cyclosporine prior to omalizumab use.
All patients (100%) received 300 mg of omalizumab, every
four weeks. The treatment was administered in the hos-
pital by the physician, or by the patients themselves after
establishing sufficient experience and eliminating potential
risks to the patient. After achieving successful disease con-
trol (UAS7 = 0) for at least two months with omalizumab,
the time intervals between two treatments were gradually
increased (from 4, to 6, to 8 and up to 10 weeks), in
accordance with common clinical practice and previously
reported expert opinions [9, 14]. The criteria used for oma-
lizumab discontinuation after the gradual increase in time
intervals between drug administrations were: persistence of
complete response (UAS7 = 0) after at least three months,
717

minimal antihistamine dose (one pill per day), and patients’
preference. The gradual increase started from the approved
four weeks at baseline, to 6, 8 and up to 10 weeks. Based
on this approach, a group of patients discontinued omal-
izumab after only a six-week extension, whilst others had
an extension with up to 8- and 10-week time intervals. Dis-
continuation of omalizumab was defined as a time interval
of more than 90 days between the last and the next treatment



7

Table 1. Baseline characteristics of the population.

Baseline variables Total population (n = 80)

Age, mean (SD) 44.2 (11.9)

Females, n (%) 52 (65)

Angioedema, n (%) 21 (26.3)

Mean disease duration (SD) 10.7 (7.4)

Before omalizumab Combined with omalizumab

UAS7 mean (Min-Max) 27.7 (15-39) 1.1 (0-14)

Medications
nsAH, n (%) 80 (100) 80 (100)
2nd nsAH, n (%) 23 (29.8)
Cyclosporine, n (%) 13 (16.3)
Steroids, n (%) 52 (65.0)
Montelukast n (%) 4 (5.0)
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±6.6), whilst post-omalizumab mean UAS7 decreased sig-
Previous
steroids

Previous
cyclosporine

Previous
montelukast

igure 1. Previous use of concomitant medication (apart from
1 antihistamines) at baseline (%).

in case of relapse), or between the last day of omalizumab
dministration and the end of the follow-up period, i.e. >90
ays between consecutive days of omalizumab administra-
ion [25]. The mean time on treatment and the mean number
f omalizumab administrations are presented in table 2.

reatment outcome
reatment outcome and patterns are summarized and illus-

rated in tables 2, 3, and Figures 2, 3, accordingly.
malizumab was an add-on to a second-generation H1-

ntihistamine, taken at least once a day, in all patients,
f whom 77.5% received at least one additional concomi-
ant medication. Importantly, the recorded reduction in
18

ther CSU medications, such as cyclosporine and mon-
elucast, dropped from 16.3 and 5.0 at baseline to 2.5%
nd 0.0%, respectively (table 1). The greatest decrease
as observed for oral corticosteroids which dropped from
5.0% to 10.0% with omalizumab use.
he mean duration of omalizumab treatment within the
bservational period was 8.5 months (35.9 weeks; SD
21 (26.3)
2 (2.5)
9 (11.3)
0 (0.0)

±23.8), with 27.5%, 63.8% and 8.75% of the patients being
treated for up to six months, up to one year and for more
than one year, respectively (table 2). The maximum dura-
tion of omalizumab treatment in our population was 3.5
years (192 weeks) in a patient who experienced recurrence
of CSU four times, after four unsuccessful attempts of drug
discontinuation.
Seventy-nine patients (98.6%) received a dosage of 300 mg
every four weeks until full remission of symptoms for at
least two months. Based on the favourable response, as
described above, we decided to gradually extend the time
intervals between treatments until treatment cessation; with
62.5% (50/79) maintaining complete response. In the anal-
ysed population, treatment failed in a patient with refractory
CSU, in whom the dosage was increased to 600 mg every
four weeks, in order to achieve better control of disease
activity [9, 14, 19, 26].
At the last follow-up visit, 40 of 80 individuals (50.0%)
were still on treatment. In total, 46 patients (57.7%) had
≥one treatment interruption (table 2) due to complete
remission of disease symptoms as per recent guidelines and
expert opinions [6, 14], whilst 10 (21.7%) had to re-initiate
the treatment at least once due to recurrence of symptoms.
Of the 40 patients who stopped omalizumab treatment due
to complete remission and did not experience any relapse,
six (15%) were treated with omalizumab for six months and
34 (85%) were treated for longer than six months, with a
maximum of 56 weeks.

Evolution of UAS7 score and DLQI
UAS7 before omalizumab ranged from 15 to 39 (mean: 27.7
EJD, vol. 30, n◦ 6, November-December 2020

nificantly to 1.1 (range: 0 to 14; SD ±2.9) at the end of
the observation period (table 3, figure 2). Response to oma-
lizumab at the end of the observation period was scored
as 0 (complete response) in 69/80 patients (86.3%), 1-6
(good responders: well-controlled disease) in 6/80 patients
(7.5%), with five patients (6.3%) still experiencing refrac-
tory mild disease (partial responders: score of 7-15) (table 2,
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Table 2. Treatment response to omalizumab.

Mean time on omalizumab in weeks (SD) 36.0 (±23.6)

Mean number of omalizumab administrations to first discontinuation 6.8 (range 4-10)

AEs, n (rate) 12 (0.2 per patient)

Patients discontinued treatment, n (%) 46 (57.7%)

Patients restarting treatment after discontinuation, n (%) 10 (21.7)

Early responders, n (%) 27 (33.8)

Intermediate responders, n (%) 26 (32.5)

Late responders, n (%) 22 (27.5)

Non-responders (mild disease), n (%) 5 (6.3)

Table 3. Descriptive statistics for UAS-7 and DLQI during the entire period of evaluation based on Friedman’s test.

Variables Baseline Week 4 Week 12 Current p value*

UAS7 (0-42)
Mean ±SD
Median (min-max)
[0] %
[1-6] %
[7-15] %
[16-27] %
[28-42] %

27.7 ± 6.6
29 (15- 39)
0
0
2
41.8
56.3

7.8 ± 7.8
6 (0-30)
33.8
17.5
32.5
13.8
2.5

3.8 ± 5.4
0 (0-24)
55.0
17.5
21.3
6.3
0

1.1 ± 2.9
0 (0-14)
86.3
7.5
6.3
0
0

<0.001

DLQI (0-30)
Mean + SD
Median

19.2 ± 6.0
19.5 (9-28)

7.6 ± 6.0
6 (0-24)

3.0 ± 4.5
0 (0-22)

1.6 ± 3.7
0 (0-16)

<0.001
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igure 2. Response to omalizumab with regards to disease co

gure 3). Fourteen were identified as non-responders (no
hange in baseline UAS7 score and sustained scores >16).
LQI scores followed a similar pattern of improvement

table 2, figure 2). The mean DLQI score of 19.2 ± 6.0
efore omalizumab declined to 1.6 ± 3.7, reflecting the
arked improvement in quality of everyday life of the

atients.
mong all responders (75/80, 93.8%), a third (27/80,
3.8%) showed an “early” pattern of response to oma-
izumab after the first dose (UAS7 = 0 at four weeks),
JD, vol. 30, n◦ 6, November-December 2020

6 (32.5%) showed an “intermediate” pattern of response
fter the second dose (1-3 months), while 27.5% (22/80)
esponded after the fourth or fifth dose (“late” respon-
ers) (9/20 cases; 45.0%) (table 2). The optimal response
n the group of refractory cases (late responders and
on-responders) was observed after five or four doses of
malizumab.
week 12 current

DLQI average

l and improvement in quality of life.

Adverse events (AEs)
Overall, 12 AEs were reported (0.2 AEs per patient) by
11 patients (13.8% of the total population) (figure 3). The
most common was a reaction to the site of injection in
six patients, whilst four patients experienced headache and
another two joint pain. All the reported AEs were in line
with the safety profile of the drug [11], and no serious AE
occurred throughout the observation period. None of the
patients discontinued omalizumab due to AEs.
719

Discussion

Based on the analysis of our CSU patients in a real-life
setting, omalizumab proved to be highly effective, with
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6.3% of the individuals achieving complete response and
corresponding improvement in their quality of life. These

esults exceed those retrieved from Phase III clinical tri-
ls [3, 10, 11], and are in line with the observations based
n previously released real-world data [2, 21-23, 25, 27].
n addition, a recent metanalysis of 76 real-world reports
13] showed that the benefits in terms of efficacy and safety
f omalizumab as real-world treatment for patients with
SU generally exceed results gleaned from clinical trials,
ith complete and partial response rates of approximately
2.2% and 17.8%, respectively. The latter meta-analysis
ighlights the importance of long-term evidence emerging
rom a real-world setting, since it may enrich our knowledge
n terms of patterns of response and safety issues, and may
ubsequently influence treatment expectations and policy
ecision-making.
atient demographic characteristics described in the present
tudy were representative of the general population of
atients with CSU and comparable with those previously
eported in the literature [3, 10, 11, 25]. In contrast, the
revalence of angioedema that represents an unfavourable
rognostic factor and an indicator of more severe disease [1]
as lower in our study (26.3%) compared to other trials and

ettings which ranged from 28% to 54% [3, 5, 10, 11]. More-
ver, pre-omalizumab use of LTRAs in our patients was
ignificantly more frequent; 5% compared to 57.5% in the
lacial study [10]. However, this is expected since it reflects

he beginning of adherence to the updated 2017 CSU treat-
ent Guidelines, in which LTRAs have been removed from

he CSU treatment algorithm with cyclosporine as a fourth
tep choice after omalizumab [6]. On the other hand, the use
f oral corticosteroids by 65.0% of our CSU population is
omparable to the 57.9% of the Glacial study [10]. The long
uration experienced by CSU patients from symptom onset
o diagnosis and omalizumab treatment was confirmed in
ur findings with a mean disease duration of almost one
ear (10.7 months) before omalizumab initiation, suggest-
ng that better approaches are needed in order to shorten the
ong period from symptom onset to diagnosis and adequate
reatment.
20

ne third (33.75%) of our studied cases reached optimal
esponse to omalizumab after administration of the first
malizumab dose, indicating an early pattern of response.
n the other hand, delayed patterns of response, requiring at

east 12 weeks (late responders) [14], were noted in 27.5%
f the individuals. The latter findings are in accordance with
hose reported by previous investigators, suggesting that the
week 12 current

-15 UAS7 16-27 UAS7 28-42

ut the evaluation period.

majority of patients will respond to omalizumab within one
to three months of treatment, yet it is important to wait up to
12 weeks for about one third of the patients to show a signif-
icant response [2, 9, 14, 22]. Besides the identical clinical
expression amongst CSU patients, the diverse patterns of
response to omalizumab may indicate different immuno-
logical/pathogenic profiles. The possible latter diversity
suggests that patients can be classified into two different
phenotypes/immunotypes, namely responders versus non-
responders and fast versus slow responders [2]. Early and
intermediate responders have been correlated with a Type
I autoimmune reaction (IgE to auto-allergens), whilst late
responders have been correlated with a Type II (IgG autoan-
tibodies to IgE or Fc�RI) causality [28]. Early recognition
of the pattern of response in a CSU patient is of paramount
importance for adequate control of the disease [9]. There are
huge efforts towards identification of novel biomarkers that
could be used as predictors of response [16, 20, 29, 30]. For
the moment, it seems that positive tests for auto-antibodies,
both in vitro (basophil histamine release assay) and in vivo
(autologous serum skin test), correlate with slow respon-
ders, hypothetically due to higher levels of autoantibodies
[21], whilst high Fc�RI expression and IgE levels at base-
line, as well as after four weeks into therapy, are predictive
of an early or intermediate response pattern [18, 20, 29]. The
value of total IgE as a useful biomarker response pattern for
omalizumab in patients with CSU may be somewhat con-
troversial, because of the wide range of overlapping values
observed in the categories of responders [15, 18]. Moreover,
late response to omalizumab has also been correlated with
shorter disease duration [22]. The latter may be attributed
to the presence of more active disease among patients with
more recent onset of symptoms. Finally, yet importantly, a
lack of basophil CD203c-upregulating activity in the serum
of patients with CU has also been found to correlate with
good clinical response to omalizumab, which might prove
a useful future biomarker of response to treatment [21, 31]
As suggested by the current analysis, response to omal-
izumab may require continuous long-term dosing, which
may increase the percentage of responders. As CSU has a
EJD, vol. 30, n◦ 6, November-December 2020

variable and unpredictable course, there may be no optimal
treatment duration for omalizumab. In this context, real-
world experience from long-term use of omalizumab, such
as in our study extending up to 3.5 years of treatment, is
extremely helpful in establishing not only the safety profile,
but also the long-term efficacy in disease control. More-
over, adjustments of the time intervals between treatments
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ay benefit some patients who respond early or late to
malizumab, requiring longer or shorter intervals between
dministrations, respectively [9, 18] As reimbursement for
malizumab in Greece applies only for 300 mg of omal-
zumab with a four-week interval, there is limited flexibility
ith regards to administration. In complete responders,

lthough both therapeutic strategies of dose reduction and
ncreasing the treatment interval are described [14], we only
sed the gradual longer interval approach, starting from
he licensed 4 weeks at baseline, to 6, to 8 and up to 10
eeks, which permitted a more stable step-wise approach

o reducing the dosage.
urthermore, real-world studies such as ours may con-

ribute to identifying suggestive prognostic indicators of
ossible relapse, as a significant proportion of patients in
eal-world studies, including the present study, experience
elapses after treatment cessation (50% of patients experi-
nced relapse after discontinuation at six months) [11]. It
as been suggested that a higher baseline UAS7 score and
lower speed of response (low UAS7 AAC) are predictive
f a relapse after discontinuation of omalizumab treatment
9, 14, 17].
n conclusion, the results of our retrospective, observa-
ional, real-world data analysis confirm the long-term safety
nd efficacy of omalizumab, in terms of control of disease
ctivity, as well as an improvement in quality of life for
evere refractory CSU. The data also provide meaningful
nsight into patients’ treatment in Greek clinical practice,
ven in challenging situations. Moreover, as performed in
he present study, it is important to follow patients after
he end of omalizumab cycles in order to evaluate true
emission of CSU. Finally, additional regional and world-
ide prospective cohorts of patients with severe refractory
SU, with long-term real-life experience, are needed in
rder to answer questions that are commonly raised by the
ttending physician which have not yet been answered by
linical trials and identify potential independent predictors
f response and timing of response to omalizumab. �
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