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Abstract

Purpose of Review Since omalizumab has been approved for urticaria, numerous randomized and real-life observational trials
have been published. We reviewed the period January 2017—February 2018.

Recent Findings Omalizumab is effective for the control of urticaria recalcitrant to antihistamines in different populations globally.
The ratio of total serum IgE 4-week/baseline >2 can predict response with a high likelihood. In observational real-life trials, doses
have been adjusted on an individual basis: in some populations, up to two-thirds of the patients can be controlled with 150 mg/
month; however, others are still not controlled with 300 mg/month. In these, 150 mg bimonthly could be tried, before up-dosing to
450 mg/month. On the long run (up to 3 years) omalizumab kept its efficacy. In many patients, dosing intervals could be augmented
(6-8 weeks, some even more). After a 12-month treatment, about 20% showed long-term remission without relapse.

Summary Some biomarkers are being detected. Adjusting omalizumab doses in urticaria patients could enhance efficacy (short-
ening dosing interval and/or augmenting dose) and save costs (after 12 months: extending dosing interval and/or reducing dose).

Keywords Chronic inducible urticaria - Chronic spontaneous urticaria - Omalizumab - Pregnancy - Adverse events - Dosing
intervals
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Introduction

Omalizumab (OMA), a humanized monoclonal antibody
against the constant region of the immunoglobulin E (IgE)
molecule, was launched almost 2 decades ago for the treat-
ment of severe allergic asthma. Since its release, it has been
used in several other allergic diseases, but its efficacy has been
most astonishing in chronic spontaneous urticaria, also called
chronic idiopathic urticaria (CSU/CIU). After small proof-of-
concept trials, in 2013, large pivotal phase III trials were con-
ducted: ASTERIA I, ASTERIA II and GLACIAL. These
showed that 300 mg omalizumab monthly seemed to be the
most effective dose, independent of the patient’s weight or
baseline total serum IgE [1, 2].

Since 2013, omalizumab has been approved for the treat-
ment of CSU/CIU in many parts of the world. With its more
widespread use, several new aspects are gradually becoming
clear and are being published. We report here a review of
original papers published from January 2017 onward.

Methods

We conducted a literature search in MEDLINE and Embase
from January 2017 to February 2018 by using logical combi-
nations of the following terms: ‘urticaria, chronic’, ‘urticaria,
idiopathic’, “urticaria, chronic spontaneous’, ‘omalizumab’
and ‘anti-IgE’. We only considered reports of original data,
including double-blind placebo-controlled, randomized con-
trolled trials (DBPC-RCT), RCTs, open controlled trials, ob-
servational studies, retrospective trials and case reports. We
excluded: (1) systematic reviews with or without meta-
analyses; (2) review articles; (3) not published in English,
Spanish, Portuguese, French or Dutch. Review articles were
used to cross-check for identified articles. Data extraction was
carried out without a pre-established protocol, as data on dif-
ferent aspects were collected. Data presentation is descriptive-
ly divided into several subtitles covering mechanisms and
biomarkers, larger trials in non-European, non-US patients,
real-life trials, dose and interval adjustment in non-responders,
trials on long-term use of omalizumab in urticaria and dose-
adjustment preparing omalizumab clearance, omalizumab in
special patient groups, omalizumab in chronic inducible urti-
caria (CindU), adverse effects and omalizumab-urticaria in
guidelines.

Biomarkers and Mechanisms of Omalizumab
in Chronic Spontaneous/Idiopathic Urticaria:
Where Do we Stand?

About half of the patients with chronic spontaneous urticaria
(CSU) have auto-antibodies, some against IgE, but by far the
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majority against FceRI, the high affinity receptor for IgE on
basophils and mast cells. Functional auto-antibodies are pre-
sumed to be the cause of a positive basophil activation test
(CU-BAT), in which the patient’s serum activates donor baso-
phils to express the surface activation markers, CD63 and
CD203c. Also, the less-sensitive basophil histamine release
assay (BHRA) is used for this purpose. On the other hand,
the FceRI receptor density on the surface of the patient’s ba-
sophils might be a marker of basophil ‘releasibility’.

The mechanisms of action that contribute to the efficacy of
omalizumab in CSU/CIU are still unclear. What we know to
date is that omalizumab binds to the constant region of the IgE
molecule, inhibiting it from binding to its receptor, FceRI. As
aresult, total IgE levels in peripheral blood rise, but free IgE is
reduced to very low levels. Consequently, there is a downreg-
ulation of the FceRI, probably because of a lack of occupancy
by IgE. As such, a reduction of the FceRI receptor density on
mast cells and basophils has been reported with OMA. There
is heterogeneity among the results [3]. To fully understand its
mechanisms, a functional and qualitative insight of effector
cells and immune mediators is needed. We here present the
latest findings from 2017 onward (Table 1).

Mechanisms of the Effect of OMA in Urticaria

In a DBPC-RT trial of four monthly injections of 300 mg
OMA in CU patients, investigators showed a 66% reduction
in FceRI receptor density on basophils in the active group.
This effect continued during the treatment phase and lasted
for 2 months after the last dose. Interestingly, no change in the
CU-BAT test was observed: patients’ sera continued to acti-
vate donor basophils [4].

Using an in vitro system of donor basophils, OMA added
to sera from CSU patients did not modify the ability of the sera
to induce cell degranulation. Also, sera from patients success-
fully treated with OMA were still capable of activating mast
cells and basophils. OMA does not seem to change factors in
the patient’s serum which induce cell degranulation [5].

Biomarkers for Response to OMA

Two DBPC-RTs [4, 6] found that low baseline IgE (<43 Ul/
mL) was associated with a poor response, while the complete
responders had the highest serum baseline IgE values. Patients
with baseline IgE (<43 UI/mL) had a 33% chance of non-
response at 12 weeks, while only 5% did not respond when
IgE was above 43 Ul/mL. However, the best predictor of
OMA response was the serum [baseline IgE]/[4-week IgE]
ratio. The authors invite physicians to use the rule of ‘2 x 47,
which stands for the following: when serum IgE levels fail to
rise to twice (2x) the baseline value after the first 4 [4] weeks
of treatment, non-response might be expected [6].
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Table 1

Effect of omalizumab on urticaria: comparing pre-post treatment

Total IgE at 4 weeks of OMA

FceRI receptor density on patient’s

Candelas(s)
Reduced FceRI+ skin cells Original, DBPC:
FceRl and IgE expression on Metz 2017(8)

peripheral blood basophils

The measurement of basophil FceRI receptor density at
baseline is a reliable biomarker between non-responders and
responders, as it was significantly lower in the former group.
The hypothesis relies on patients’ levels being too low to even
down-regulate the inflammatory response, as patients
exhibiting significant clinical improvement showed a sharp
reduction in the levels of the basophil FceRI receptor. This
measurement is proposed as another predictor of the therapeu-
tic response to OMA in CSU (100% sensitivity and 73.2%
specificity, observational cohort within case and controls
[7D. In line with these observations, in a DBPC-RTm Metz
et al. found a positive correlation between a decrease in FceRI
within lesional and nonlesional skin cells and the clinical

Original, DBPC: J6rg(4)

Original, DBPC: Jorg(4)

Original, DBPC: Jorg(4)

Original, DBPC: Serrano-

Original, DBPC: Ertas 2017(14) Partial/complete responders: 2-fold rise.

Non-responders: 50 times reduction.

66% reduction 1 week after 15t injection; less

reduction in partial/non-responders.

Trend to reduce (NS)

No difference in serum factors, activating

donor basophils (slight NS reduction)

Successfully treated patients’ sera can still

activate mast cells and basophils

Significant reduction of mean levels of FceRI+
skin cells and peripheral basophils

(pre- and postTx in OMA group)

efficacy of OMA. This clinical efficacy was associated with
histopathological findings that focused on other cells rather
than mast cells (peripheral basophils and skin T cells and
Langerhans cells) [8].

In a retrospective chart review of 112 patients with CU
treated with OMA, Straesser et al. investigated, in pre-
omalizumab sample,s serum IgE, anti-FceRI antibodies and
elements of the complete blood count and differential for pos-
sible biomarkers for response. Patients with lower serum IgE
and patients with positive anti-FceRI antibodies had a statis-
tically significant poorer response. However, the authors call
for care in interpreting these results, as concomitant steroid
use might have caused bias [9].

@ Springer
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Table 1 (continued)

D-dimer correlation
with CU activity

FceRl receptor
density on patient’s
basophils

FceRl receptor
density on patient’s
basophils = predictor

of response
Anti-FceRI (+) pre-

OMA

CU-BAT test

BHRA and ASST

Original, DBPC: Ertas 2017(14)

Original, DBPC: Jorg(4)
Original, retrospective:
Straesser 2017(15

Original, DBPC: J6rg(4)

Original
Deza 2017(7)

Original, retrospective:
Straesser 2017(9)

Original, DBPC: J6rg(4)

Letter to editor Gericke
2016(13)

Letter to editor Gericke
2016(13)
Letter to editor Gericke
2016(13)

Baseline pre-treatment biomarkers to predict efficacy
Case report: Asero 2017(10)

Reduced levels on improvement,
followed by arise in levels when patient
relapsed, developing OMA resistance.

Lowest in non-responders, low in partial
responders, high in complete
responders?

Lowest in partial/non-responders?
Lower serum IgE (<15KU/L) : Poorer
response to OMA

Lowest in the partial/non-responder

group

Distinguish between responders and
non-responders: 100% sensitivity and
73.2% specificity)

low levels = no response

Poor response to OMA

Highest in the partial/non-responders
(NS)

Fast vs slow responders: a positive
BHRA may predict a slow response to
OMA.

Fast vs slow responders: a positive ASST
may predict a slow response to OMA.

Significant relationship between BHRA
and ASST

“As measured by patients’ UAS7 score and physicians’ TES score

OMA omalizumab; ASST autologous serum skin test; BHRA basophil histamine release assay; DBPC double-blind placebo-controlled

Other Factors that might Affect Response and Predict
Relapse after OMA Discontinuation

A proportion of patients with CU are still refractory to treat-
ment with omalizumab. Different co-factors have been hy-
pothesized. Angiotensin converting enzyme (ACE) inhibitors
decrease bradykinin degradation and could exacerbate urticar-
ia in a histamine-independent way. Thus, its co-administration
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with omalizumab could interfere with its effect and efficacy. It
is important to consider the correlation between CU and the
coagulation cascade. It is not easy to distinguish between
cause and consequence, but an increase in D-dimer seemed
to be a useful disease biomarker in two cases, where its rise
was closely correlated with an urticaria flare; its increase
might indicate a rise in the inflammatory state, exacerbating
urticaria [10].
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In Turkey, after 12 weeks of OMA, 47% of 93 patients had
a complete response, and 39% a partial response. Due to local
legislative issues, OMA had to be stopped. Baseline IgE over
100 UI/mL was correlated with a faster relapse rate after dis-
continuation of OMA [11].

Fast and Slow Responders

Among people with CSU, the clinical presentation might be
indistinguishable, but the response to OMA can be fast
(<1 week) or slower (1 week—3 months) or even very slow
(12-24 weeks [12]). Here, an immunological profile differ-
ence has been elucidated and novel biomarkers could be con-
sidered predictors of response. Positivity of tests that detect
auto-antibodies, both in vitro (basophil histamine release as-
say) and in vivo (autologous serum skin test) correlate with
slow responders, hypothetically due to higher levels of auto-
antibodies (observational study, without controls [13])

In conclusion, it progressively becomes clearer that pa-
tients with CSU can be stratified into phenotypes/
immunotypes of responders versus non-responders and fast
versus slow responders. Patients seem to have a higher prob-
ability to respond to OMA if they have:

—  higher baseline serum IgE level or, more specifically, a
rise in baseline/4-week sIgE

—  higher baseline FceRI density on basophil or mast cells

— BHRA or ASST positivity: patients do respond, but gen-
erally slower.

—  Low D-dimer levels (as marker of inflammation)

— No intake of concomitant ACE inhibitors (?)

Omalizumab in Urticaria: Large Trials
after the Pivotal Studies in US and Europe
and Dosing till Response

After the original trials (ASTERIA I and Il and GLACIAL)
showing the efficacy of OMA in urticaria in European [1]
and US [2] patients, respectively, in 2015 Ensina et al. was
already reporting favorable results with OMA in CSU in
Brazilian patients [16]. Since then, several other large trials
have been conducted in patient groups in the Far and
Middle East (see Table 2).

Moreover, in the US, Wang et al. showed efficacy of OMA
for urticaria in real life [19], and two trials focussed on the
effect of OMA on the quality of life in CSU patients.

The phase 3 DBPC-RT POLARIS trial showed that OMA
was effective and safe in Japanese and Korean patients [17]. In
a subgroup analysis, focussing on 105 Japanese patients with
refractory CSU, a clear dose-effect could be seen between the
improvement in the 300-mg monthly group, the 150-mg

monthly group and the placebo patients in ISS/7 and in the
secondary outcome variables (e.g. UAS7, number of hives,
DLQI). Only one systemic reaction reported by the investiga-
tor as serious was documented, in the 150-mg arm. This was a
pharyngeal edema without anaphylaxis [18]. As such, the re-
sults are similar to those found in the complete trial [17].
Moreover, just as in the original trials, an ‘early responders’
group could be detected of subjects achieving UAS7 <6 as
carly as week 4. However, the precise characterization of these
patients was still difficult. A smaller retrospective study in 13
Thai patients with urticaria found a good response with
150 mg monthly in 9/13 patients, most of them with antihis-
tamines as add-on, and the other 4 patients reached control
with the 300-mg monthly dose [24].

In an elegantly conducted, randomized trial of 280 Israeli
patients with CSU, 50 were started on 150 mg and 230 on
300 mg OMA monthly. Half of the 150-mg dosing group were
well controlled, the rest did well after changing to 300 mg.
Also, a third of the 300-mg omalizumab group had to up-dose
to 450 mg before reaching control. Finally, only 12% were
non-responders. After 12 months’ treatment, 6% could be tak-
en off OMA without relapse, and in 32%, the dosing -interval
could be augmented to 6-8 weeks [28]. A smaller retrospec-
tive report on 15 Asian patients (Thailand) treated with OMA
showed 11/15 patients fared well with 150 mg monthly, while
the rest needed 300 mg to control the disease. After 12 months’
treatment,3/15 (20%) remained disease-free for at least
6 months, 4/15 could space injection intervals to every
6 months (sic), while the rest still needed frequent
omalizumab injections to control the wheals [25]. For more
data on long-term outcomes, see below.

A real-life, non-interventional multicentre study in
Sweden, Norway and Denmark reported on baseline data of
158 CU patients. Their quality of life was moderately affected
(mean DLQI 7.7). 8.2% of all patients were on OMA [33].

Another group of investigators in Turkey has proposed that
the omalizumab administration schedule in CSU could be
more flexible, depending on the patients’ symptoms.
Particularly for patients experiencing worsening of symptoms
just before the next 300-mg injection, an approach of
omalizumab 150 mg/2 weeks could be tried first, before de-
ciding to increase the dose [27].

In a retrospective observational cohort study, which used
data from health plan administrative claims integrated with
medical records from CSU patients treated with omalizumab,
75.4% of the patients with 12 months post-index eligibility
and 72.4% with 18 months post-index eligibility received an
index dose of 300 mg, and approximately 67% remained with
this dose throughout the follow-up period. A positive response
to omalizumab was reported in 83.7% (12 months post-index)
and 77.8% (18 months post-index) and less than 10% showed
no response to therapy. Discontinuation of omalizumab was
observed in 22% of both groups because of the cost of

@ Springer



33 Page6of 13

Curr Allergy Asthma Rep (2018) 18: 33

Table 2 Results of omalizumab in the treatment of urticaria as published from end 2016-feb2018 in clinical trials and observational, real-life studiesi

Concept

Author, year, design

No. Patients, OMA/control duration

Outcome

Long-term use, efficacy, responders rate

US patients, phase IV
trial

Efficacy in Japanese and

Korean patients
(POLARIS)

Japanese patients
(subgroup
of POLARIS)

US patients, real-world
data from health care
claims

Quality of life

Quality of life

Colombian patients.
Updosing of treatment
according to the
treatment
steps recommended
by guidelines

Dose adjustments

Brazilian patients

Thai patients

Thai patients*

Updosing in
non-responders
at4 m

Turkish patients:
dose-adjustment
in non-responders

Israeli patients,
updosing till control

DBPC Casale 2017 [12]

DBPC, Hide 2017 [17]

DBPC, Hide 2017 [18]

Observational Wang
2017 [19]

Observational, cohort.

Larrea-Baca 2017 [20]
Post-hoc from large trials.

Finlay 2017 [21]

Cohort, being stepped-up

in treatment, Sanchez
2018 [22]

Retrospective Ensina
2016 [23]

Retrospective
Kulthanan 2017 [24]

Retrospective
Kulthanan 2017 [25]

Observational
Curto-Barredo
2018 [26]

Observational Tiirk
2017 [27]

Randomized Vadazs
2017 [28]

Stopping OMA and re-treatment

Israeli pts. Prolonging
dose-interval and
stopping OMA
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Randomized Vadazs
2017 [28]

205 patients. OMA300 every
4 weeks for 24 weeks;
Responders went on to PART 2
(n=134): DBPC OMA vs.
placebo for another 24 weeks

218 patients, 1:1:1 Placebo OMA150

OMA300 for 12 weeks

105 patients 1:1:1

Placebo:MA150:0MA300

for 12 weeks

88 patients, OMA300 for

12-18 months

OMA every month, for 1, 6
and 12 months (no dose stated)

OMA300 every month for

4 months.

150 patients. All started with antiH]1,
then antiH1 fourfold dose, then

OMA or cyclosporine

26: OMA300

21: OMA150 for 2—-18 months

13 patients OMA 150, non-controlled

were up-dosed to 300

15 patients OMA 150, non-controlled

were up-dosed to 300
7

OMA300 every 4 weeks, OMA150
every 2 weeks; OMA 450 every

4 weeks

50: OMA150
230: OMA300

Same study as above,

after 12 months OMA

Responders start to appear from 1 week
on, steadily augment in %, until 59%
at week 12 and 73% at week 24.

Protocol-defined non-responders still
showed improvement of quality of life.

After 4 monthly injections, stat.sign
improvement over placebo, more so in
OMA300. No safety issues.

After 4 monthly injections stat.sign
improvement over placebo. Clear
dose-effect: OMA300-150-placebo.

1 patient serious AE: pharyngeal edema.
There were fast (<4 weeks) and slow
responders.

75% received OMA300, 96% of them
every 4 weeks. 84% reported CSU
improvement. Oral CS use reduced
from 53 - > 39% with OMA.

Stat:sign improvement in all quality of
life measurements.

% of all patients in each of the three pivotal
trials reached a minimal clinically important
difference in DLQI scoring.

59% was controlled with step 1, 77% with step
1 or 2; after reaching 3rd-line CSU treatment,
92% could be controlled; 8% still remained
uncontrolled, even with OMA or cyclosporine.
2 patients on cyclosporine were switched
to OMA due to hypertension.

22/26 (84%) complete response (CR), 4 partial.
4/8 of the CR tolerated dose reduction to OMA
150 after 6 months.

12/20 (60%) OMA150 had CR. 4/6 who were
op-dosed reached CR with OMA300.

1 non-responder changed successfully
to cyclosporine.

9/13 responded well with OMA150 plus antiH]1.
4/13 up-dosed to OMA300. Only 2/4 of
OMA300 CR. Most were fast responders.

11/15 patients responded well with OMA150
plus antiH1. 4/15 up-dosed to OMA300.

Some uncontrolled patients at 4 months OMA 300,
can benefit from up-dosing to 450 or 600 mg.

Quite some OMA300 non-responders, fair well
when given OMA150 every 2 weeks. Some
only improve after OMA450 every 4 weeks.

Half well controlled on OMA150. Rest up-dosed
to OMA300. 1/3 of OMA300 up-dosed
to OMAA450. Finally 12% non-responders.

6% suspend OMA without relapse. 32% augmented
dosing interval to 68 weeks.
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Table 2 (continued)

Concept

Author, year, design

No. Patients, OMA/control duration

Outcome

Thai patients®

Retreatment

Stopping and twice
re-treatment

Long-term CSU
treatment

Stopping and relapse
after 24 or 48 weeks

Retrospective Kulthanan
2017 [25]

Observational Tiirk
2017 [29]

Retrospective
Nettis 2017 [30]

Observational Pinto
Gouveia 2017 [31]

Open label start, DBPC
phase 2. Maurer 2017
[321°

Same study as above,
after 12 months OMA

25pts, OMA300 every
4 weeks for 3 months

31 patients. 3 courses of OMA300
every 4 weeks for 24 weeks,
at least 8 weeks apart.

13 patients. OMA150 every
4-5 weeks, adjusted according
to response. 2—-38 months

205 patients. OMA300 every
4 weeks for 24 weeks;
Responders went on to PART 2
(n=134): DBPC OMA vs. placebo
for another 24 weeks

After 12 months, 20% could stop OMA, and 26%
spaced injections to every 6 months (sic)

32% CR after 3 months, 8% no response.
14 maintained disease free. 11/14 relapsed,
10/11 retreated with good response, 5 of them
CR. No AE

After 1st treatment, all complete response.
Relapses occurred 5-20 weeks after
stopping. 93% CR after 2nd course, 93.8%
after 3rd course. Pts improved within
4 weeks after starting re-treatment.
<10% cured.

4/13 (31%) complete response on OMA150.
On updosing 4/8 CR. 1 no response at all.

1 patient severe AE with angioedema after
6 h of OMA.

48 weeks: efficacy remains good.
PART 2 Placebo patients 60% relapse,
21% in OMA.
12 weeks after stopping all OMA (be it after

Efficacy of re-treatment

24 weeks or 48 weeks) 43-45% relapse.

In DBPC PART 2 patients with worsening
were switched to open label OMA:
excellent response: UAS7 almost down
to 0 after 12 weeks re-treatment.

 Probably major overlap between patients reported in this manuscript and the other publication by Kulthanan in this table

® Same trial as reported by Casale 2017

AE adverse event; CR complete responders; DBPC double-blind placebo-controlled; OMA300 omalizumab 300 mg 4 weeks. Stat.sign statistically

significant

treatment, insurance disenrollment, side effects, no response
to treatment, no time or availability for treatment, or symptom
resolution [19].

Finally, two studies concentrated on the quality of life im-
provement of the patients with CSU on omalizumab.
According to the data collected by the CU-Q20L (chronic
urticaria questionnaire on the quality of life) and SF-36
(short form-36) questionnaires of 13 patients, the most both-
ersome symptom was pruritus (61%). The second and third
most bothersome symptoms were the limitation that the dis-
ease had on their daily activities and swelling plus nervous-
ness (55.5 and 50%, respectively). In addition, 38% reported
their condition caused them depression and shame and 33%
reported adverse effects of their medication. Statistical analy-
sis showed a significant increase in the SF-36 score with a
marked reduction of UAS7, VAS, and CU-Q20L scores in
the patients who were receiving omalizumab 1 month after
starting the drug, and re-evaluations at 6 and 12 months
showed a sustained effect [20]. The second study was a
post-hoc analysis of data collected in the context of the orig-
inal pivotal trials, ASTERIA I, IT and GLACIAL. In all, 4-
monthly injections of 300 mg omalizumab resulted in a

statistically significant improvement in the Dermatology Life
Quality Index (DLQI). A >4-point reduction in DLQI is con-
sidered a minimal clinically important difference. This was
reached by three-quarters of the patients in each one of the
three trials [21].

In conclusion, the efficacy of omalizumab in CSU patients
has now also been shown in other parts of the world, in real-
life settings and in enhancing the quality of life in CSU pa-
tients. At least a third of the patients might already respond
with 150 mg monthly, while on the other hand, a fifth might
need doses higher than 300 mg or a shorter dosing interval
(every 2 weeks) to become responders. With these adjust-
ments, in general, over 85% of the CSU patients finally
respond.

Long-Term Treatment with Omalizumab
and Dose-Adjustment over Time
Unlike the extensive evidence supporting the use of OMA in

CU due to its rapid effect on the control of symptoms [12, 30],
there are few data evaluating the impact of anti-IgE as a
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modulator of the long-term immune response. Therefore,
some questions arise:

1. Can omalizumab change the course of allergic diseases?
2. Isits prolonged use safe?
3. When to discontinue it?

Multiple studies with urticaria patients and follow-up
for 6-12 months have shown that, while the medication
is administered, an excellent control of the symptoms ac-
cording to the scales of quality of life and symptom sever-
ity is achieved [22, 29]. These studies also suggest that the
drug’s effectiveness does not diminish with time. Some
studies suggest that around 20% of the patients tolerated
stopping omalizumab after 12 months, but a high propor-
tion may relapse [25, 31], suggesting that, in the majority
of the patients, the drug does not eliminate the underlying
immune response that causes the disease. At the experi-
mental level, it has been observed that, after stopping
omalizumab, a re-population of FceRI, the high affinity
receptor of IgE, in the membrane of mast cells and baso-
phils may occur, even greater than before the use of the
drug, which could potentially lead to a relapse [34].
However, this risk has not been demonstrated clinically.

Recent European urticaria guidelines and some authors
suggest omalizumab over the use of cyclosporine [35], mainly
based on the safety profile of the drug. In a recent study, a
group of 35 patients with urticaria not responding to antihis-
tamines in high doses, omalizumab or cyclosporine was ad-
ministered [22]. The majority of the patients presented good
clinical control with these therapies but two patients with cy-
closporine had to be shifted to omalizumab due to an increase
in blood pressure. At the moment, there are no head-to-head
trials in a larger number of patients comparing the clinical
response of these two treatments or their safety profile.
Although most patients achieve clinical improvement with
300 mg of Omalizumab, some studies suggest that, after
4 months of treatment, the dose may be increased in case of
non-response [26]. However, the number needed to treat for
this effect has not yet been defined; probably, it lies between 1
in4to 1 in 12 patients (ASTERIA 1 and ASTERIA 2). Thus,
it cannot yet be recommended as a routine step in clinical
management.

Although the guidelines on urticaria are very clear in terms
of the stepwise management of symptoms [36], there are still
no studies that evaluate when and how to perform
omalizumab discontinuation once the patient’s urticaria is
controlled. The results of different studies on asthma suggest
that, after a year of use, an attempt could be made to reduce by
half the monthly omalizumab dose or to stop it [37]. Another
alternative is to space the omalizumab administration to every
68 weeks or even 2-3 months, as some real-life trials have
reported, see above. If the patient does not tolerate the
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discontinuation, some studies have shown that the reintroduc-
tion of omalizumab can achieve clinical control of these pa-
tients within 12 weeks [29, 30, 32].

In summary, there are multiple questions that require a
response on the use of omalizumab for periods longer than
1 year in patients with urticaria, so more observational and
experimental studies are required to establish its long-term
safety and efficacy.

Case-Reports of Omalizumab for Urticaria:
Pregnancy, HIV-Positive Patients, a.0.

Omalizumab has recently been assigned pregnancy category
B risk status by the FDA [38]. In the EXPECT registry, a post-
marketing, prospective, observational study in 191 pregnant
women with asthma who received one or more doses of
omalizumab within 8 weeks prior to conception or at any time
during pregnancy and no adverse effects were observed [39].

Recently, Gonzalez-Medina et al. have described two 37-
year-old women with exacerbation of CSU during pregnancy.
Both women received a dose of 300 mg of omalizumab and no
teratogen effects were seen with a normal development of the
pregnancy. Efficacy of the drug was similar to that observed in
the general population [40]. In addition, Ensina et al. reported
two other women with CSU, of 29 and 32 years of age, respec-
tively. The first patient received omalizumab at a dose of
150 mg throughout the course of two pregnancies with a good
response, while the latter patient was treated with 300 mg. No
complications were observed during pregnancy and delivery or
in the subsequent development of the children. In the latter
case, the mother breastfed her son without complications up
to the publication of this report [41].

Although the use of omalizumab during pregnancy has not
been approved, currently it may be considered as a safe and
efficient treatment in patients who are refractory to standard
therapy, weighing the benefits against possible risks.

Recently, the efficacy of omalizumab (300 mg) has
been reported to reduce the frequency and severity of
angioedema in patients with antihistamine-resistant CSU
[42]. In the X-ACT study (a phase III, DBPC-RCT), pa-
tients between 18 and 75 years of age with CSU and at
least 4 episodes of angioedema over the past 6 months
were enrolled to receive omalizumab 300 mg versus pla-
cebo. After completion of the treatment, statistically sig-
nificant improvements were observed in the angioedema-
related quality of life (AE-QoL) score and the DLQI in
patients with moderate to severe CSU, showing a marked
and early improvement of the symptoms of angioedema
and of the psychological well being of the patients who
received the drug [43]. Analyzing data from the
ASTERIA 1 [44], the ASTERIA 1I [1], and the Glacial
[2] studies, Maurer et al. found that angioedema is more
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often observed in patients with CSU refractory to standard
therapy and describe a marked reduction of days/weeks
with angioedema associated with a relevant improvement
in QoL in patients receiving OMA 300 mg versus those
receiving placebo [45].

As for OMA in elderly patients, a group of Italian in-
vestigators documented the effect of 40 weeks OMA, com-
paring efficacy and safety in patients with CSU of group I
(15-64 years, n =290) against group II (>65 years, n =32).
There was no difference in efficacy between the two
groups and there were no specific safety concerns among
the elderly patients [46]. In a recent retrospective study,
Syrigos et al. [47] analyzed 20 patients with a mean age
of 54.5 years and found that 85% had a complete (UAS7 =
0) response to treatment. Half of the patients had an early
response after the first dose, 10% an intermediate response
after the second dose, and 45% had a late response after the
fourth or fifth doses. Disease duration was significantly
less in patients with a late response compared to those with
an ecarly response (P =0.026).

Furthermore, a male patient with HIV undergoing high-
ly active antiretroviral therapy with good response who
concomitantly had refractory CSU and was treated with
omalizumab has been reported. The drug shown to be ef-
ficacious and safe and no changes in viral load or TCD4
cell counts were observed [48]. A similar response was
observed in a female patient with relapsing-remitting mul-
tiple sclerosis and refractory CSU who was successfully
treated with omalizumab. The drug was also efficacious
and safe administered concurrently with azathioprine and/
or interferon beta 1 therapy [49].

Omalizumab in Inducible Urticaria

As to the efficacy of omalizumab for the treatment of induc-
ible urticaria, a clinical response has been described in the
treatment of antihistamine-resistant solar urticaria in a series
of eight cases treated with omalizumab at doses of 300 and
450 mg [50]. Among other reports of patients with a favorable
response to omalizumab, a patient with severe cholinergic
urticaria was described [51]. Further studies would be neces-
sary to determine the efficacy, treatment length, maintenance
dose, etc. in this type of urticaria.

Kocatiirk et al. conducted a prospective controlled trial
using the guideline-indicated treatment algorithm for a group
of CSU versus CindU patients. The response rate of CindU
patients was low on standard dose antihistamines, improved
with up-dosing and reached almost 80% adding OMA in the
anti-histamine-resistant patients [52]. A small study of OMA
in dermographism [53] and a systematic review of published
evidence on OMA in CindU reinforced these findings [54].

Adverse Effects of Omalizumab

Omalizumab in urticaria has shown a good safety profile [26,
35, 55], although some adverse events (AEs) keep on being
reported, most of them in line with previous AE reports. A few
studies have followed up evaluating its use for periods longer
than 1 year. Although there are not yet any ultra-long studies
in urticaria, studies in asthma show a low frequency of adverse
effects, even after 9 years of use [37], and with even higher
doses than those used for the control of urticaria. However, a
recent study, sponsored by Novartis at the request of the FDA
in patients with moderate—severe asthma, suggests that, in
asthmatic patients with cardiovascular risk factors, it may be
appropriate to perform lipid profile tests and an assessment of
the cardiovascular risk before starting omalizumab [56]. No
data on this topic are available for patients with urticaria.

In urticaria patients, a possible adverse effect was reported
in four female subjects who presented transient hair loss [57,
58]. Although this may be a rare adverse effect, the association
of hair loss and omalizumab is currently uncertain, and differ-
ent causes may explain this possible association. In a prospec-
tive observational trial in 13 Portuguese patients, one present-
ed mild headache, and one presented severe angioedema with
worsening of urticaria 6 h after the administration [31].
Finally, in one of the long-term trials, there was again one case
of late-onset anaphylaxis. A 46-ear-old female developed
headache, malaise, worsening of hives, itchy throat, stomach
cramps, wheezing and escalating cough 9 h after the first dose
of omalizumab. She self-injected epinephrine and went to the
emergency department from where she was released several
hours later with no sequelae [32].

Long Term Trials with OMA and Malignancy (Mainly
Asthma Trials)

The relationship between malignancy and long-term treatment
with OMA has been studied mainly in patients with asthma
due to the suspicion of a higher incidence of this type of
disease in patients receiving the monoclonal antibody [59].

In 2014, the prospective observational cohort study
EXCELS assessed the clinical effectiveness and long-term
safety profile of OMA in patients with moderate—severe asth-
ma. The primary outcome measures included all confirmed,
study-emergent primary malignancies. The result showed that
the crude malignancy rates were similar in the OMA-treated
and in the OMA-untreated groups, ratio of 0.84 (95% ClI,
0.62—1.13) and 0.98 (95% CI, 0.71-1.36), respectively, for
all malignancies. The study concluded that OMA therapy is
not associated with a risk of malignant diseases [60].

Di Bona et al. published a real-life trial to evaluate the long-
term safety of omalizumab in patients with uncontrolled asth-
ma. This retrospective study, conducted in two centers in
southern Italy between March 2007 and March 2016, included
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91 patients. Only one case of malignancy was reported. A
tumor of the digestive tract was diagnosed 1 year after the
beginning of OMA treatment. Due to its characteristics, the
authors considered that the treatment was unlikely to be relat-
ed to the tumor [37]. These data are consistent with the results
of the EXCELS study.

Omalizumab Versus Cyclosporine
as Third-Line Therapy in Recalcitrant CSU

Sanchez et al. recruited patients with CSU older than 12 years
and treated them according to the international guideline.
They were randomized to receive one of five HI-
antihistamine options frequently used in Colombia. After the
first month, patients with DLQI >5 were considered unrespon-
sive, and higher doses of non-sedating H1-antihistamines
were given for another 30 days. One month later, those with-
out a clinical response were randomized to OMA 300 mg/
month or cyclosporine 3—5 mg/kg/day for 4 months (see
Table 2).

From the 150 patients recruited, 35 were unresponsive to
H1-antihistamines in high doses and were randomized to cy-
closporine [18] or OMA [17]. After 2 weeks, one patient in the
cyclosporine group developed systemic hypertension and had
to change to OMA. Headache and pain at the injection site
were observed in four and nine patients treated with OMA
respectively. Transitory hypertension in two patients and ab-
dominal pain in six were the main side effects seen in patients
treated with cyclosporine. After 4 months of treatment, 12/18
patients treated with OMA and 11/17 treated with cyclospor-
ine were under complete control. In this study, a minority of
the patients required third-line treatment, and both
omalizumab and cyclosporine showed similar efficacy.
However, as many patients could not adequately register the
UAST7 score, the tool used by the authors to assess response to
treatment was the DLQI, despite its moderate correlation with
disease activity [22].

Local and Global Guiding Documents
on the Use of Omalizumab in Urticaria

The current version of the EAACI/GA2LEN/EDF/WAO
Guideline for the Definition, Classification, Diagnosis and
Management of Urticaria (International Guideline) recom-
mends adding OMA in the treatment of patients unresponsive
to high doses of Hl-antihistamines as a third-line treatment.
This position differs from the previous version of the same
guideline, where montelukast and cyclosporine-A were also
considered third-line drugs. Efficacy of cyclosporine-A has
been shown in many trials, but, due to its safety profile, it is
currently considered a fourth-line therapy. On the other hand,
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montelukast has been excluded from the algorithm due to the
lack of evidence regarding its efficacy [36].

According to its local population characteristics and access
to diagnosis and treatment, regional guidelines are also rele-
vant and may differ from the international one. Members of
the Skin Allergy Research Society of India discussed the
available data and have proposed an evidence-based therapeu-
tic approach in an Indian perspective. They recommend the
use of OMA or cyclosporine over other drugs as the third line
of treatment in patients who are unresponsive or incompletely
responsive to up-dosing of modern second-generation antihis-
tamines. However, they emphasize that, due to its cost and the
requirement of a hospital setting for administration,
omalizumab’s use may be limited [61].

The clinical impact of guidelines’ recommendations for the
management of CSU was evaluated by Sanchez et al. (see
discussion in previous paragraph on OMA versus cyclospor-
ine and Table 2) [22].

As there is no consensus definition on who is a “complete”,
“partial” or “non-responder” for patients under treatment with
OMA, the use of a disease measurement tool is required.
Ferrer et al., to harmonize treatment management and com-
pare data in clinical trials and real-life studies, proposed the
use of the UAS7 and the urticaria control test (UCT) to assess
response to treatment [62]. The authors suggest that the UAS7
should be assessed weekly during OMA treatment, especially
during the first 12 weeks, to identify fast and slow responders,
as well as partial responders. A UAS7 <6 is proposed to de-
fine treatment response; achieving this score during the first
12 weeks characterizes fast responders. Moreover, the authors
recommend continuing recording UAS7 until month 6 to de-
tect slow responders. The absence or little improvement in the
UAS?7 after 6 doses would suggest a non-response. Ferrer
et al. further discuss that a disadvantage of the UAS7 is that
it does not include a component related to angioedema, which
might be present in more than 50% of patients with urticaria.
The Angioedema Activity Score is a validated tool to measure
angioedema activity, but the recently promoted UCT score
also comprises angioedema, besides wheals and pruritus.
Unlike the UAS7 which needs recording 7 days a week, the
UCT is a point-assessment during the medical visit, which
could be useful for those patients who not adequately register
the UAS7. A UCT of 0 indicates “no disease control,” a score
of <11 indicates poor disease control, and a score of >12
indicates controlled disease. The use of these tools can be
supplemented by a patient-orientated tool that measures qual-
ity of life, such as the DLQI or the CU-Q20L [62].

The standardization of response to treatment will allow
clinicians and researchers to determine predictors of a good
response, as well as optimal dose and dosing intervals for
patients under treatment with OMA. Based on a review of
selected relevant literature, Asero et al. discuss these and
other unresolved issues related to the use of OMA in CSU
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patients in Italy. As CSU has a variable and unpredictable
disease course, there may be no optimal treatment duration
for OMA. In clinical trials, treatment duration ranged from
12 to 24 weeks, but long-term treatment has been described
in real-life studies. According to the Italian Medicine
Agency (AIFA), OMA should be administered for 3 months
and for a further months in cases with clinical response,
followed by an 8-week treatment interruption to evaluate
symptom recurrence. A second cycle of five doses is rec-
ommended in cases of relapse (defined as a UAS score >3
or UAS7 > 16 after 30 days of antihistamines at the maxi-
mum approved dose). Despite not having a personal spe-
cific recommendation regarding the optimal duration of
treatment, the authors suggest that the AIFA recommenda-
tions should be followed in Italy. In their opinion, patients
with a partial response (UAS7 > 50% and < 90%) after the
third dose, should receive extended treatment for up to
6 months before discontinuing the drug. The international
guidelines recommend OMA as an add-on therapy for pa-
tients with antihistamine-resistant CSU. However, there is
no consensus regarding the maintenance or modification of
the antihistamines regimen when an adequate control is
achieved with OMA. Asero et al. advise that, in those pa-
tients who respond to add-on OMA, a gradual reduction in
antihistamines doses or even discontinuation could be per-
formed, and antihistamines could be resumed as needed.
They also suggest maintaining the current antihistamine
agent and dosage until the first follow-up visit after starting
omalizumab, with reduction or discontinuation based on
UAS7 reduction [63].

There are still open questions regarding the use of OMA in
clinical practice. Regional and personal experiences must be
taken into account to answer these questions. The availability
and access to the different drugs must be considered when
opting for one or another treatment in patients with refractory
CSU. Tools to assess disease control and activity should be
used, but one tool may not fit all populations or types of
practice (private, hospital, university, etc.). Regional and glob-
al experts meetings are fundamental to discuss and come up
with answers to those not yet solved issues.

Conclusion

Since January 2017, a wealth of articles have been published on
OMA in CSU, enhancing our knowledge on possible mecha-
nisms of the drug in CSU, biomarkers for response, clinical
responses in patients other than American and European,
long-term outcomes and OMA use in special groups.
Interestingly, the effect of OMA in CSU seems to lie in the
non-soluble (cellular?) fraction, as post-omalizumab serum is
still able to elicit a positive BHRA. For now, an accessible
biomarker might be the ratio of the total serum IgE at

baseline/after 4 weeks treatment. A 2-fold rise in total serum
IgE indicates response is highly probable. As for the new clin-
ical data, OMA is effective for CSU in patients in Latin
America and the Far and Middle East. Concerning dose adjust-
ments, investigators have shown that almost a third of their
patients already respond with 150 mg monthly and of the
non-responders to 300 mg monthly some might fare well with
150 mg every 2 weeks, while others need 450-600 mg every
month. Also, OMA maintains its efficacy, even after interrup-
tion and re-treatment. Finally, after a year of treatment, a small
fraction of patients can be taken off the drug, while others might
stay controlled with intervals of 68 weeks or even 2—3 months.

There are now some promising efficacy and safety reports
on OMA in pregnant patients with CSU, elderly patients and
patients with HIV infection and CSU, patients with CSU and
angioedema and CindU patients. Cases of anaphylaxis due to
OMA keep on being reported, but they are extremely rare.
With growing evidence and experience in the use of OMA
in CSU, this treatment is now also being included in several
local urticaria guidelines.

The reviewers are positive that even more interesting data
will be published on OMA in CSU for ears to come which will
continue to enhance our knowledge on the drug and the
disease.
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