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Abst rac t
Omalizumab is a recombinant humanized monoclonal antibody that reduces levels of circulating IgE and expres-
sion of IgE high affinity receptor (FCeRI) on mast cells and basophils. Its role in the therapy of allergic asthma and 
urticaria is well established. According to GINA guidelines, omalizumab should be considered as an important alter-
native to systemic corticosteroids in uncontrolled asthma. Several ongoing trials will evaluate omalizumab efficacy 
in the treatment of other allergic diseases and conditions. Further studies are needed to answer several practical 
questions on the optimal duration of treatment and possible biomarkers to predefine a cohort of responders to 
this therapy.
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Omalizumab is a recombinant humanized monoclo-
nal antibody that selectively binds to the Ce3 domain of 
free immunoglobulin E (IgE), forming complexes with 
circulating IgE and reducing its levels. By preventing IgE 
interaction with the high-affinity IgE receptor (FCeRI) on 
mast cells and basophils, release of soluble pro-inflam-
matory mediators is decreased. Moreover, a reduction in 
free IgE leads to significant down-regulation of the FCeRI 
expression on inflammatory cells and reduction in cells’ 
influx (including eosinophils) to the site of inflammation. 
Subsequently, allergic inflammation is modulated and 
symptoms of allergic diseases are decreased. Omalizum-
ab is administered subcutaneously in doses dependent 
on the baseline total IgE level and body mass. In Europe, 
omalizumab is currently approved for the treatment 
of children, adolescents and adults (aged 6 years and 
above) with severe allergic asthma in whom symptoms 
are not well controlled despite high doses of inhaled cor-
ticosteroid (ICS) and long acting β

2
 agonist. In the US, 

omalizumab is recommended in the treatment of adults 
and adolescents (aged 12 years and above) with mod-
erate to severe persistent asthma whose symptoms are 
poorly controlled with ICS. According to GINA guidelines 
[1], omalizumab should be considered at step 5 of ther-
apy as an important alternative to systemic corticoste-
roids. The burden of frequent adverse events induced by 

systemic corticosteroids (SC), including but not limited to 
osteoporosis, glaucoma, cataract, diabetes, obesity, skin 
thinning, easy bruising, arterial hypertension and mus-
cle weakness, significantly limits its use in high doses in 
long-term treatment. It should be underlined here that 
GINA guidelines clearly recommend omalizumab as an 
alternative to systemic corticosteroids, not as a next step 
of therapy when SCs are ineffective. This is in contrast to 
common clinical practice as omalizumab is often add-
ed to therapy in the most severe patients with frequent 
exacerbations and on high doses of CS/ICS/SC. The pro-
portion of SC and omalizumab as a first choice step 5 
treatment in asthma will change as the access to this 
drug is increasing. 

Several long-term, randomized, controlled trials and 
pragmatic, real-life observations confirmed the benefits 
of omalizumab in moderate to severe allergic asthma. 
A systematic review published in 2011 [2] included 8 trials 
and in total 3429 subjects with asthma. Patients taking 
omalizumab were more likely to be able to step down in 
the dosing of inhaled corticosteroids in comparison to 
those on placebo (relative risk (RR) = 1.80, p < 0.00001). 
Omalizumab significantly decreased the risk of asthma 
exacerbations (RR = 0.57). This is in line with the pre-
vious report of the Cochrane review published in 2006 
[3] of 14 trials in 3143 children and adults with asthma 
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where omalizumab was found to reduce the number 
of asthma exacerbations (OR = 0.52) and increase the 
proportion of patients who were able to reduce the in-
tensity of treatment. Braunstahl et al. [4] evaluated the 
efficacy of omalizumab in the real-world clinical practice 
including 943 patients into the open-label observational 
registry. Omalizumab was found to significantly increase 
the proportion of patients with no clinically important 
exacerbations from 6.8% at baseline to 54.1% and 67.3% 
at month 12 and 24, respectively of follow up. Symptoms 
and rescue medication use were reduced by more than 
50% from baseline. Maintenance CS use decreased to 
14.2% at month 24 as compared to 28.6% at baseline [5]. 
As mentioned above, omalizumab is currently licensed 
for the treatment of uncontrolled allergic asthma. How-
ever, as reviewed by Babu et al. [6], there are 109 ongoing 
trials in 46 different diseases and conditions other than 
asthma. Among those, some reports showed benefits of 
omalizumab in seasonal and allergic rhinitis, atopic der-
matitis, urticaria, idiopathic anaphylaxis, peanut allergy, 
latex allergy, mastocytosis, eosinophilic gastroenteritis, 
bronchopulmonary aspergillosis and nasal polyposis. 
What is of special interest, clinical trials analyzing effica-
cy of omalizumab in non-allergic asthma are underway. 
Preliminary results suggest that omalizumab will become 
a promising treatment option in this cohort of patients 
as well. 

In the latest systematic review [2] presented above, 
the frequency of adverse events was similar in the omal-
izumab (3.8%) and placebo (5.3%) groups with the only 
difference in injection site reactions (limited erythema, 
wheal), which were more frequent in the omalizumab 
patients (19.9% vs. 13.2%). Authors of this meta-analysis 
concluded that there were no indications of an increased 
risk of hypersensitivity reactions, cardiovascular effects 
or malignant neoplasms. The incidence of anaphylaxis 
after omalizumab injection varies from 0.14% to 0.2% [7]. 
Majority of events were reported after the first 3 doses 
of omalizumab and developed within 2 h following the 
injection. Thus, it is highly recommended that the patient 
should be under follow up at the site well equipped and 
ready for the treatment of anaphylaxis for 2 h following 
the first 3 injections and for 30 min for the subsequent 
injections. Some ambiguity regarding an increased risk of 
malignancies in omalizumab treated paints was raised. 
In the latest pooled analysis [8] of data from 67 clinical 
trials including 7789 patients receiving omalizumab,  
25 malignancies were identified, 14 in the omalizumab 
and 11 in the placebo treated group. Malignancies were 
of varying histological type and occurred in a number of 
different organs. Thus, authors of the analysis concluded 
that the causal relationship between omalizumab treat-
ment and malignancy is unlikely. Studies [9] addressing 
concerns of the increased risk of cardiovascular and cere-
brovascular events in omalizumab treated patients are 
ongoing and final reports should be available soon.

Taking into account the real-life experience with 
omalizumab, several practical questions arise. As report-
ed by Braunstahl et al. [5], the efficacy of omalizumab 
treatment is good in majority of patients with uncon-
trolled asthma. Among 915 patients receiving omali-
zumab included into the study, 64.2% were responders 
(defined as excellent or good response), however 30.7% 
were non-responders (moderate, poor response or wors-
ening). None of analyzed immunological or clinical fac-
tors consistently correlated with therapeutic response 
to omalizumab in asthma, thus there are currently no 
biomarkers or clinical characteristics that can be used as 
a predictor of good response to the treatment. Nothing 
more than detailed assessment of efficacy at week 16 
(as currently indicated in several position papers) and 
later during the follow up can be recommended. This 
assessment should include measures of asthma control, 
quality of life, medication use (including inhaled, oral cor-
ticosteroids and rescue medication use), and number of 
exacerbations. 

Another practical issue is the duration of treatment. 
This should not be surprising that taking into account 
costs of omalizumab therapy, several studies assessing 
cost-effectiveness of omalizumab are published [10, 11] 
and the national health service authorities pursue ideas 
of stopping the therapy after some period of time. Care-
ful re-evaluation of symptoms of the underlying disease 
after the break in the treatment may lead to re-introduc-
tion of omalizumab, which is the case in the majority of 
patients in our clinical practice. It needs to be clearly said 
that there are no published trials evaluating the dura-
tion of treatment with omalizumab. Reports published 
to date include data from the randomized trials of 24 to 
60 weeks’ duration on average. It is a well-known fact 
that after cessation of omalizumab therapy symptoms 
slowly arise and the controller medication use increases 
in asthmatic subjects. In the current issue of the “Postępy 
Dermatologii i Alergologii”, Kuprys et al. [12] reports on 
the loss of asthma control after cessation of omalizumab 
treatment. Data from studies in urticaria are even more 
striking than the observations of asthma cohorts. Kaplan 
et al. [13] found that symptoms of urticaria flared up to 
levels seen in the placebo group within 16 weeks of follow 
up after the end of highly effective treatment with omal-
izumab. Similarly, in the study of Maurer et al. [14] symp-
toms of urticaria reached levels seen in the placebo group 
within 4 to 10 weeks after the cessation of omalizumab 
treatment. What was interesting, the time of symptoms 
recurrence was reversibly dependent on the dose of omal-
izumab and thus its efficacy during the treatment phase. 

One can hypothesize that the efficacy of therapy with 
omalizumab and the duration of treatment may be de-
pendent on the underlying condition (asthma, urticaria, 
atopic dermatitis or other), severity of the disease (se-
vere vs. mild) and some immunological factors (baseline 
total IgE levels or other currently unknown biomarkers). 
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Appropriate diagnosis and treatment of co-morbidities in 
severe, uncontrolled asthma (including chronic rhinosi-
nusitis, reflux disease, sleep apnea, obesity, infections) 
and ability to decrease exposure to triggering factors 
(including but not restricted to allergens, non-steroi-
dal anti-inflammatory drugs, and pollution) may have 
a significant impact on the level of disease control and 
thus may modulate the time of omalizumab treatment. 
Natural history of the disease needs to be taken into 
consideration. Again, one can suggest that in patients 
with severe asthma, which is usually regarded as a stable 
phenotype of the disease, the treatment duration may 
need to be longer than in chronic urticaria where the 
symptoms significantly improve in majority of patients 
within 1 to 2 years of follow up. Nopp et al. [15] evaluated 
the level of asthma control after cessation of treatment 
in a small cohort of 18 patients suffering from severe cat 
allergen-induced asthma. Three years after a 6-year pe-
riod of effective omalizumab treatment, majority of pa-
tients (12 among 18) reported improved or unchanged 
asthma symptoms, 16 of 18 had no increase in night 
attacks and 14 of the cohort had little or no increase 
in the asthma medication use. In another paper, Lowe  
et al. [16] presented a pharmacokinetic-pharmacodynam-
ic model based on data compiled from 1 epidemiological 
study and 6 randomized trials in patients with asthma 
with a goal to evaluate changes in the IgE production 
over time in subjects on omalizumab therapy. It has been 
found that IgE production decreases on average by 54% 
per year and it has been estimated that it would take 3–5 
years, for the responders, to reach a new steady state. 
Total IgE initially increases, due to formation of omali-
zumab-IgE complexes, reaching its peak at weeks 12–16, 
then slowly decreases. Monitoring of total IgE in a long-
term treatment may be a promising marker of IgE pro-
duction. On treatment withdrawal, IgE production should 
begin to increase, but more slowly, taking approximately 
15 years to return to baseline levels. Authors concluded 
that it is possible that treatment with omalizumab does 
not need to be indefinite and maintained for long pe-
riods of time. Molimard et al. [17] presented data from 
a cohort of 61 asthma patients with mean duration of 
omalizumab treatment summing up to 22.7 months. 
After discontinuation of omalizumab, the percentage of 
patients losing control was 69.2%, 59.1% and 45.7% after  
< 1 year, 1–2 years and > 2 years of treatment, respective-
ly. Reintroduction of omalizumab was successful in ma-
jority of patients (14 out of 20). The results of this report 
suggest that the number of patients with loss of asthma 
control decreases with time of effective omalizumab 
treatment. Taking into consideration available data, our 
clinical experience with omalizumab treatment and nat-
ural history of allergic diseases, it may be hypothesized 
that the optimal timing for re-evaluation of indications to 
omalizumab therapy may be 5 to 6 years in severe aller-
gic asthma and 1 to 2 years in urticaria. However, it must 

be clear that there are definitely too few studies to draw 
final conclusions and moreover, the proposed timing may 
be highly variable in particular patients as several factors 
influence both the response to omalizumab therapy and 
level of the disease control.

As mentioned above, the usefulness of omalizumab 
in the treatment of several other conditions than asthma, 
including chronic or spontaneous urticaria, is being eval-
uated. First reports on efficacy of omalizumab in patients 
suffering from urticaria come from case reports, small 
trials or case series [18]. In this issue of the “Postępy Der-
matologii i Alergologii”, Kuprys et al. [19] present yet an-
other case report on effectiveness of omalizumab in a pa-
tient with severe asthma, urticaria and angioedema. In 
a randomized, placebo-controlled, dose-ranging study of 
a single dose of omalizumab, Saini et al. [20] found that 
a fixed dose of 300 mg or 600 mg of omalizumab pro-
vides rapid and effective treatment of chronic idiopathic 
urticaria in patients who are symptomatic despite treat-
ment with H

1
-antihistamines. Kaplan et al. [13] aimed to 

evaluate safety and efficacy of omalizumab in patients 
with chronic urticaria symptomatic despite treatment 
with H

1
-antihistamines at up to 4 times the approved 

dose plus H
2
-antihistamines, leukotriene receptor antag-

onists, or both. More than 250 patients received 6 subcu-
taneous injections of 300 mg of omalizumab at 4-week 
intervals. At week 12, the mean change from baseline in 
weekly itch severity score was –8.6 (95% CI: –9.3 to –7.8) 
in the omalizumab group compared with –4.0 (95% CI: 
–5.3 to –2.7) in the placebo group (p < 0.001). The over-
all incidence and severity of adverse events were simi-
lar in omalizumab and placebo recipients. In the study 
of Maurer et al. [14], 323 patients with chronic urticaria 
symptomatic despite recommended treatment were ran-
domly assigned to receive 3 injections of 75 mg, 150 mg, 
or 300 mg of omalizumab or placebo. Both itch severi-
ty score and number of hives decreased significantly in 
the dose-dependent manner in the omalizumab treated 
patients. In conclusion, omalizumab has been found to 
be highly effective and well-tolerated therapy in patients 
suffering from uncontrolled chronic urticaria. Taking the 
results of randomized controlled trials published to date 
into consideration, in the latest revision of the interna-
tional guidelines on the diagnosis and therapy of chron-
ic urticaria [21], omalizumab has been proposed as the 
first-line treatment of refractory patients. There are no 
doubts that soon omalizumab will be licensed in several 
European countries in this condition as well.

Omalizumab represents a breakthrough in the phar-
macotherapy of uncontrolled allergic asthma and chron-
ic urticaria. This humanized monoclonal antibody is safe 
and well tolerated. Several ongoing trials will evaluate its 
efficacy in other allergic diseases and conditions. There 
are no doubts that the role of omalizumab is well estab-
lished. However, further studies are needed to answer 
several practical questions on the optimal duration of 
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treatment and possible biomarkers to predefine a cohort 
of responders to this therapy. 
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