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Objective. Describe the safety and long-term use of omalizumab in chronic urticaria (CU),
both spontancous (CSU) and inducible (ClndU). Methods. Retrospective chart-review
(2006-15) of CU patients treated with omalizumab for = 6 months. Statistical analyses:

descriptive statistics, Mann-Whitney, generalized linear models. Results. 23 patients with
CSU (3 men), 3 with CIndU (2 men). Generalized linear models showed UAS reduction per
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Introduction

Chronic urticaria (CU) is a debilitating disease characterized by
wheals, flares and/or angioedema that recur or last longer than 6
weeks. CU is subdivided into spontaneous (when lesions recur
without the need of a stimulus) and inducible (when there is an
identifiable trigger) (1).

Chronic spontaneous urticaria (CSU) affects 0.5 to 1% of the
population, with a female predominance (2:1) and a peak in-

omalizumab administration of 16% in ClndU and CSU (both p < 0.001) and UAS7, of
15% in ClndU, and 20% in CSU (both p < 0.001). DLQI score at baseline had a median

0f 19 (CIndU and CSU) and after omalizumab a median of 0 (in both). Seven CSU patients
stopped omalizumab and remain asymptomatic. No side-effects were observed. Conclusion.

Omalizumab is safe and efficacious in CU. Stopping omalizumab can be tried, as some pa-

tients achieve remission.

cidence between the ages of 20 and 40 (2). This high preva-
lence makes the effects of CU in patients” quality of life (QoL)
relevant. O’Donnell et al. showed CSU patients suffer similar
QoL impairment to patients with severe coronary artery disease
awaiting for bypass surgery (3).

Current EAACI/GAQ2)LEN/EDF/WAO guidelines therapy’s
aim is complete symptom resolution, beginning with non-se-
dating H -antihistamines (nsAH), which can be increased up
to four-fold (1). However, less than 50% of patients respond
to the standard dose, and 1/4 to 1/3 remain symptomatic after
the fourfold increase (2). The high number of still symptomatic
patients explains why third line therapies are so important.
Very thorough placebo-controlled clinical trials (ASTERIA T, 11
and GLACIAL) have shown clear improvement of CSU with
omalizumab; but very little is known concerning its long-term
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effects and efficacy (3-5). Omalizumab is currently approved in
CSU, but has also been used with good results in many types of
chronic inducible urticaria (CIndU) (6-16).

The main objective is to describe the clinical characteristics of
CU patients treated with omalizumab at our Immunoallergolo-
gy Department. Other objectives include evaluating the efficacy
and long-term safety of omalizumab and the feasibility of stop-
ping omalizumab.

Materials and methods

We performed a retrospective chart-review study, June 2006 -
July 2015, of adults with CU treated with omalizumab at our
Immunoallergology Department; with a minimum of 6 months
of treatment. All patients who begin omalizumab for chronic
urticaria, do so for a minimum period of 6 months. This time
limit was implemented in our Immunoallergology Department
so that a correct assessment of a patient’s response or lack of
response to omalizumab could be made and, subsequently, the
decision to continue or stop omalizumab. Because all patients
take omalizumab for this 6-month “trial” period, no patient
stopped omalizumab before this 6-month time limit due to lack
of response. Therefore, no patient who could have been classi-
fied as non-responder was excluded from this study due to this
time limit.

Patients were characterized according to demographic data
(gender, presence of atopic comorbidities, age of CU onset and
omalizumab’s initiation, CU duration), type of CU, previous
failed therapies, current therapies, omalizumab initial dose,
omalizumab therapy duration baseline total serum IgE, autolo-
gous serum skin test (ASST) and anti-thyroid antibodies.
Patients response to omalizumab was analyzed using validated
patient reported questionnaires: urticaria activity score, UAS
and UAS7, taken at baseline and at each visit for omalizumab
administration; and Dermatology Life Quality Index, DLQI,
taken at baseline and 6-12 months after beginning of omali-
zumab.

Stepping down of medication was mostly made as follows: all pa-
tients started omalizumab as an add-on therapy. When control
was achieved (defined as UAS7 < 6 at the time of omalizumab
administration) stepping down occurred in the following order:
oral corticosteroids; H2-antihistamines; leukotriene receptor
antagonist (except for those taking it for atopic comorbidities);
nsAH (4 tablets/day --> 2 tablets/day --> 1 tablet/day --> SOS
[meaning as rescue medication for transient exacerbations]).
Patients were categorized (on July 2015) according to their re-
sponse to omalizumab (classification adapted from Har et al)
(17) as: 1, complete responders who only required SOS nsAH
and omalizumab to maintain UAS7 =< 6 (includes patients on
montelukast for atopic comorbidities); 2, partial responders
who required daily medication other than omalizumab to main-

tain control; 3, non-responders who began omalizumab but had
no improvement.

Complete responders were additionally categorized according to
their response to tapering off omalizumab: 1, non omalizumab-de-
pendent who stopped omalizumab and maintained CU control; 2,
omalizumab-dependent who had flares when tried to increase the
time intervals between administrations or stop omalizumab.
Tapering off omalizumab was as follows: if UAS7 =< 6 was main-
tained between administrations, the time intervals between ad-
ministrations was increased from every 4 weeks to every 5, then
every 6 and then every 8. After 2 administrations 8 weeks apart
with UAS7 = 6, stopping omalizumab was tried.

Adverse reactions were monitored after each omalizumab ad-
ministration for immediate reactions (150 minutes for the first
3 administrations and 60 minutes thereafter) and late reactions
(by reviewing the patients’ urticaria diary).

Statistical analyses of the data were performed using SPSS soft-
ware version 22.0 (IBM Corporation, New York, USA): descrip-
tive statistics, Mann-Whitney tests, chi-square test, generalized
linear model using a gamma distribution with log link function
and a working correlation matrix with a autoregressive model of
Ist order structure to evaluate the UAS and UAS7 scores. A p
value < 0.05 was considered significant.

Consent from the Ethics Committee and Hospital Administra-
tion was obtained (Ref. 628/15, Comissio de Etica do Centro
Académico de Medicina de Lisboa).

Results

Data is summed-up in table 1 and 2.

Twenty-six patients were included, 3 with CIndU (2 with de-
layed pressure urticaria and 1 with heat urticaria) and 23 with
CSU. The age of urticaria onset was 38 + 15 years in CSU and
57 + 12 years in CIndU patients (p < 0.05).

Thyroid autoantibodies were found in 7 (30%) of the 23 CSU
patients; but only 1 was symptomatic with hypothyroidism
(due to Hashimoto’s thyroiditis). ASST was performed in 15
CSU patients and was positive in 9 (60%). The remaining could
not stop anti-histamines to perform the test.

Atopic comorbidities in CSU patients were present in 12 pa-
tients (52%): 10 (43%) had asthma and/or allergic rhinitis, 3
(13%) had drug allergy and 2 (9%) had food allergy. In CIndU
patients, 1 had asthma, allergic rhinitis and food allergy.
Previous failed therapies to control urticaria were: immunoglob-
ulin IgG in 1 patient with CIndU and 4 with CSU; cyclosporine
in 3 patients with CSU and azathioprine in 1 patient with CSU.
Prior to omalizumab, all patients were medicated with montelu-
kast, nsAH 4 times/day and systemic oral corticosteroids. The ini-
tial corticosteroid dose was 1 mg/kg/day. The dose was subsequent-
ly tapered to the lowest dose possible, to maintain an equilibrium
between maximum control of urticaria symptoms and the lowest
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side-effects. The final daily dose varied between 10 and 25mg. Ad-
ditionally, 1 (33%) with CIndU and 15 (65%) with CSU were
medicated with H2-antihistamine. After omalizumab, no patient
required systemic oral corticosteroids. By the end of this study, thir-
teen (57%) CSU patients took nsAH only as SOS; 3 (100%) with
CIndU and 10 (43%) with CSU took 1 to 2 nsAH daily. One
(33%) patient with CIndU and 3 (15%) with CSU were medicat-
ed with montelukast due to respiratory atopic comorbidities.

Urticaria activity was measured with the UAS and UAS7 scores
during the first 12 months of therapy and evaluated using gen-
eralized linear models (figure 1 and 2). CIndU patients’ UAS/
UAS?7 score prior to omalizumab initiation averaged 4.7 + 1.2/
33.7 + 1.9; after 12 months of omalizumab, the score averaged 0
+0/0+0.CSU patientss UAS/UAS7 score prior to omalizum-
ab initiation averaged 4.7 + 1.5/ 33.1 + 9.1; after 12 months of
omalizumab, the score averaged 0.8 + 0.9/ 1.3 + 2.2. The UAS

and UAS7 values pior to omalizumab show urticaria activity
whilst the patients were on montelukast, nsAH 4 times/day and
systemic oral corticosteroids.

CIndU and CSU patients had a reduction of the UAS score
per omalizumab administration of 16% (both with p < 0.001).
Using the UAS 7 score, CIndU patients had a reduction of the
score per omalizumab administration of 15% (p < 0.001) and
CSU patients a 20% reduction (p < 0.001).

The number of sessions of omalizumab needed to achieve UAS
= 0 averaged 4 (CIndU) and 5 (CSU).

The QoL score at baseline in CIndU patients had a median of
18.5 (minimum 9, maximum 28) and in CSU patients had a
median of 19 (minimum 6, maximum 28, interquartile range
8). After 6-12 months of omalizumab treatment, the QoL score
in CIndU had a median of 0.0 (minimum 0, maximum 0) and
in CSU had a median of 0.0 (minimum 0, maximum 6, inter-

Table 1 - Comparison between ClndU and CSU patients’ characteristics.

CIndU CSU
M (min, max, normality M (min, max, normality p value
AxSD IQR) test ASD IQR) test
?;5;‘;5““““3 Ot 574119 50(46,56,-) 0363 38147 38(15,77,12)  0.016  0.041(M)
age of omalizumab 54+10.6 53 (48,70,-) 0417  43.3+133 43(23,80,11)  0.025  0.052 (M)
start (years)
time between urticaria
onset and omalizumab 2.7 + 1.5 3(2,4,-) 1 5257 4 (3, 28, 6) 0.000 0.442 (M)
start (years)
duration of omalizum-—0 o 5 /51 15 46 ) 0187 297+ 209 30(571,38)  0.036  0.085 (M)
ab treatment (months)
total serum IgE 106
(kU/L) 76 £ 19 73 (58.5, 96, -) 0.751 260 + 446 (3.5, 1840, 243) <0.001 0.830 (M)
number of sessions of
omalizumab adminis-
cration until UAS = 0 3.7+0.6 4 (3,4,-) - 47 +3.6 2.0 (1, 23, 3) < 0.001 0.442 (M)
was achieved
DLQI baseline score 18.5+13.4 18.5(9,28,-) - 18.2+6 19 (6, 28, 8) 0.558 1 (M)
DLQI final score 0+0 0(0,0,-) - 0.7+1.4 0.0 (0,6, 1) <0.001 0.54 (M)
percentage percentage
female gender 33% (n=1) 87% (n = 20)

positive autologous
serum skin test

60% (9 out of 15 patients)

anti-thyroid antibodies -

30% (7 out of 23 patients)

CSU, Chronic Spontaneous Urticaria; CIndU, Chronic Induced Urticaria; A + SD, Average + Standard Deviation; M (min, max, IQR), median value (minimum,

maximum, Interquartile range); M, Mann-Whitney test.



172

J. Marcelino, C. Costa, A. Mendes, E. Alonso, E Cabral Duarte, E. Pedro, M. Pereira-Barbosa

Table 2 - Data comparison between different studies.

Marcelino et al.  Silva et al. Har et al. Savic et al. Metz et al.
females 21/26 (81%) 6/7 (86%)  5/10 (50%) 36/46 (78%) U
CU duration CIndU 2.7 years 7 years 4 years 36% 1-5 years U
CSU 5.2 years 38% 5-10 years
26% > 10 years
average baseline IgE CIndU 76 kU/L 162 kU/L 417 kU/L U U
CSU 260 kU/L
responded to omalizumab 26/26 (100%) 717 (100%) 10/17 (59%) 27136 (75%) U
partial responders to omalizumab CIndU 2/3 U 2/10 (20%) 12/36 (33%) U
(66%)
CSU 12/23
(52%)
complete responders to omalizumab CIndU 0 (0%)  7/7 (100%)  8/10 (80%) 15/36 (42%) U
CSU 11/23
(48%)
omalizumab dependent’ CIndU 1/3 1/7 (14%)  9/10 (90%) U U
(33%)
CSU 4/23 (17%)
non omalizumab dependent CIndU 0 (0%) 6/7 (86%) 1/10 (10%) U U
CSU 7/23 (30%)
same efficacy when restarting omalizumab? yes yes yes U yes
longest omalizumab therapy duration 73 months 40 months 112 months U U
adverse effects reported none none none 36 events in- U
volving 37% of
patients
DLQI baseline / after omalizumab CIndU 18.5 + 13 U U 19.5+52/3.2 U
/0+0 £5.2
CSU182+6/
0.7+1

'Described as patients who had symptom recurrence when spacing of administrations or discontinuation was tried. U, Unknown; DLQI, Dermatology Life Quality

Index.

quartile range 1). The difference between initial e final median
values was statistically significant (p < 0.001) in CSU.

All CIndU patients were still on omalizumab by the end of this
study. Their average treatment duration was 29 + 15 months
(min 19, max 46). Two patients were classified as partial re-
sponders and 1 as a complete responder. The complete re-
sponder was classified as omalizumab-dependent, because he
reinitiated urticaria after stopping omalizumab. Reinitiating
omalizumab controlled the urticaria.

Sixteen CSU patients were still on omalizumab by the end
of this study. Their average treatment duration was 30 + 23
months (min 6, max 72). Of the 16, 12 had controlled urticaria,
but were still on the stepping down process of other medication

(as anti-histamines) and, because of that, were classified by the
end of this study as partial responders. The remaining 4, were
complete responders. However, because they reinitiated urticar-
ia after stopping omalizumab and required reinitiating omali-
zumab to control the urticaria, they were classified as omalizum-
ab-dependent. It is important to emphasize the terms partial
and complete responders are related to the need for medication
other than omalizumab, not urticaria control (all the above
mentioned patients had urticaria control defined as UAS7 < 6).
Seven (30%) CSU patients had stopped omalizumab by the end
of this study. These patients achieved urticaria control and stopped
omalizumab without relapsing. Therefore, they were classified as
complete responders and non omalizumab-dependent. Their treat-
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Figure 1 - UAS and UAS7 score progression in CIndU patients. A statistical analysis of the patients’ UAS scores progression was performed
and the corresponding generalized linear model was plotted. Patients had a reduction of the UAS score of 16% per omalizumab adminis-
tration (p < 0.001) and of the UAS7 score of 15% per omalizumab administration (p < 0.001). Regression = generalized linear model.
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Figure 2 - UAS and UAS7 score progression in CSU patients. A statistical analysis of the patients’ UAS scores progression was performed
and the corresponding generalized linear model was plotted. Patients had a reduction of the UAS score of 16% per omalizumab adminis-
tration (p < 0.001) and of the UAST score of 20% per omalizumab administration (p < 0.001). Regression = generalized linear model.
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ment duration averaged 30 + 18 months (min 6, max 49).

All patients who had to restart omalizumab or shorten back
the administrations, had no lessening of effect. There were no
non-responders in our population.

During the 73 months of omalizumab use, neither systemic
immediate reactions were observed, nor late adverse side-effects
attributed to omalizumab.

Discussion

Omalizumab is a recombinant humanized monoclonal anti-IgE
IgG antibody. By sequestering free IgE, it prevents IgE binding
to FceRI on the surface of mast cells and basophils. It may also

indirectly down-regulate FcRI receptors, de-sensitize and raise
the thresholds of mast cells and basophile degranulation and
reduce the secretion of pro-inflammatory mediators (18,19).

In 2014, omalizumab was licensed as add-on therapy for CSU
in patients older than 12 years of age (20). Because it was only
recently approved, little is known about the long-term ef-
fects of this therapy. Most data comes from small case reports
(17,18,21). Even less is known about when and if omalizumab
can be discontinued and there is no consensus regarding dura-
tion of omalizumab treatment in CSU. This is extremely im-
portant, as omalizumab is a very expensive therapy (17).

In our study, patients had severe urticaria. This can be observed
by both CSU and CIndU patients showing an average baseline
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(before starting omalizumab) UAS7 score above 30. Some iso-
lated patients had lower UAS7 scores, but were on high levels
of oral corticosteroids (corticosteroid-dependent), which they
could not sustain for long periods of time. Other patients, also
with lower UAS7 scores, had very high DLQI scores and had
these scores despite being medicated with montelukast, nsAH
4 times/day and systemic oral corticosteroids. Therefore, these
patients were considered to have a severe enough urticaria to
justify starting omalizumab.

In line with what is described in literature (1,2) and in a similar
study (18), our CSU patients had a female predominance. In
agreement with other studies, our patients tried immune-mod-
ulating therapies prior to omalizumab (immunoglobulin IgG
in 1 patient with CIndU and 4 with CSU; cyclosporine in 3
patients with CSU and azathioprine in 1 patient with CSU),
with limited or no effect (17,18,21-23). This lack of response
did not predict lack of response to omalizumab. In addition, our
patients were treated daily with montelukast, nsAH 4 times/day,
H2-antihistamine (many of them) and systemic corticosteroids.
This highlights the importance of omalizumab in weaning off
other control therapies, especially corticosteroids, whose long-
term use should be avoided.

Our CSU patients had a tendency for urticaria onset at an earlier
age than CIndU patients. The reason for this finding is unknown.
Our patients had a high baseline total serum IgE (table 1).
Based on our data, Silva et al. (21) and Savic et al. (18), CU
patients seem to have a tendency for elevated total serum IgE.
As far as the authors are aware, no other publication has applied
generalized linear models to study the progression of the urti-
caria activity score in response to omalizumab. This permitted
to calculate, with statistical significance (p < 0.001), a decrease
of the urticaria activity scores UAS and UAS7 between 15%
and 20% with each omalizumab administration (figure 1 and
2). There was no significant difference between the CSU and
CIndU groups. It is also interesting to observe that, with omali-
zumab, this decline in the urticaria activity scores occurred even
though patients were simultaneously weaning off other control
therapy. This may suggest that omalizumab is more important
as a control therapy than other oral control therapies.

Given the impact in patients’ QoL, current guidelines propose
the use of patient reported outcomes (1). Because the CU-QoL
questionnaire is not validated for the Portuguese language, the
authors used the validated DLQI. The QoL improvement was
manifest in both CIndU and CSU patients. These results are
similar to those reported by Savic et al. (18) who had a baseline
score of 19.5 + 2 (very similar to our patients) and who showed
a 75% reduction in DLQI scores with omalizumab treatment
(table 2).

The authors concur that the 6-month time limit is arbitrary
and other time limits could be proposed to make the decision

of response or lack of response to omalizumab. This practice
was implemented to give enough time to evaluate the response
of patients to omalizumab. Published data shows there are two
types of response to omalizumab: fast responders and late re-
sponders. (24,25) Time is needed to identify these late respond-
ers and not incorrectly classify them as non-responders. Because
all patients go through this 6-month “trial” phase, no patient
who could have been classified as non-responder was excluded
from this study due to this time limit.

All our patients responded to omalizumab (there were no
non-responders). This response rate is similar to previous data
from our center reported by Silva et al. (21), but higher than
that reported by Har et al. (10 out of 17 patients) (17) and
Savic et al. (27 out of 36 patients) (18). Overall, approximate-
ly 41-48% of patients in clinical trials (3-5) and 12-23% in
“real-world clinical setting” (26-31) do not have a complete or
significant response to omalizumab therapy.

The absence of non-responders is puzzling and was investigated.
The argument these patients may have had less severe urticar-
ias which might not have needed omalizumab is not in accor-
dance with their clinical histories and the drugs the patients
were taking and under which they still maintained high scores
of UAS7 and DLQI. Another argument may be that it is due
to the low number of CSU patients (23) included in this study.
With time, as more patients start omalizumab, non-responders
would appear. In addition to this, our department’s 6-month
“trial” period may also have had influence. As already stated,
reports suggest there are two kinds of response to omalizumab,
fast responders and late responders (32,33). Which means, they
only respond after several months of therapy. The percentage of
non-responding patients in the clinical trials was calculated after
12 to 24 weeks of omalizumab. Therefore, some of the late re-
sponders could have been erroneously classified as non-respond-
ers. Consequently, because our 6-month time limit eliminates
this bias, a lower rate of non-responders in our study could be
expected. However, this is an important oddity of this study and
further research is needed.

A key clinical feature is the type of response. Seventy-five per-
cent of patients have a partial response; while 25% have a com-
plete response. Of those, only 30% remain symptom free after
omalizumab was discontinued; the others are omalizumab-de-
pendent. This is very important, because no study has shown for
how long this therapy can, safely, be maintained.

Some patients achieved remission and omalizumab could be
stopped. Therefore, discontinuation should always be tried as
successful remission is possible. Questions remain concerning
how long omalizumab should be used until a successful discon-
tinuation can be achieved. In our patients who achieved remis-
sion free of omalizumab, the average treatment duration was 30
+ 18 months.
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Another important finding in our cohort, also shown by Metz et
al. (32), is that there seems to be no loss of efficacy when reini-
tiating omalizumab after it has been discontinued.

In our study, patients were on omalizumab for up to 73
months with no apparent side-effects or loss of efficacy. Its
good safety profile has been shown in the short term in various
studies, with a recent meta-analysis of randomized clinical tri-
als showing a similar rate of adverse events in the omalizumab
and placebo groups (32). In a previous study by Silva et al.
(21) and in our study, no adverse effects were reported with
the long-term use. The authors believe that these results are
comparable to the findings by Savic et al. (18) who reported
36 adverse events (involving 37% of the patients), but which
were mostly skin reactions whose manifestation closely resem-
bled CSU symptoms and 2 events (pregnancy) completely un-
related to omalizumab.

The limitations of this study are: it is a retrospective study,
few patients were included and we grouped different types of
CIndU in the same group. However, considering the statistical
significant results obtained, our main objective appears to have
been accomplished. Nonetheless, more studies with a greater
number of patients are required before any generalization of
these results can be made.

Conclusions

In our cohort, omalizumab was a safe and effective therapy,
both in CIndU and CSU. This is evident by the lack of severe
side effects and the significant improvement of the QoL and
Urticaria Activity Scores.

In line with other publications, our CSU patients were predom-
inantly female and our CU patients had a high baseline total
serum IgE.

Seven (30%) of our patients achieved urticaria control (UAS7 =
6) and stopped omalizumab and all other medication without
relapsing, showing disease remission. Therefore, an attempt to
stop omalizumab should be considered, as remission is possible.

Patient consent

Obtained.
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