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Abstract

Omalizumab is a recombinant humanized monoclonal antibody targeting the high-affinity Fc

receptor of IgE, registered for the treatment of chronic spontaneous urticaria and severe

allergic asthma. We present a case series of nine patients with atopic dermatitis (AD)

treated off-label with omalizumab and a systematic review of the existing literature.

Patients were selected consecutively from a tertiary dermatological referral center during a

5-year period. All patients were treated with omalizumab at a starting dose of 300 mg

subcutaneously every 4 weeks. Systematic literature searches were performed in PubMed,

Web of Science, EMBASE, and ClinicalTrials.gov to identify any study (case reports, case

series, and controlled trials) evaluating the effect of treatment with omalizumab in AD.

Based on physicians’ assessment, 50% of our patients had a good or excellent response

to treatment with omalizumab; a further 12.5% had a moderate response, while 37.5%

experienced no response or deterioration of symptoms during treatment. Treatment was

generally well tolerated. Twenty-six studies with a median of four patients each (range 1–

21), comprising 174 patients, were included in the systematic review. Summed over all

studies, a total of 129 patients (74.1%) experienced a beneficial effect of treatment ranging

from little to complete response. Omalizumab appears to be a safe and well tolerated,

however expensive, treatment with some clinical benefit in patients with severe recalcitrant

AD. Recommendation for use in clinical practice awaits evidence from larger randomized

controlled trials.

Introduction

Atopic dermatitis (AD) is a chronic inflammatory pruritic
skin disease,1 which is part of the atopic triad involving
also asthma and allergic rhinitis.2,3 AD has a lifetime
prevalence of 10–20% and primarily affects young chil-
dren,4 although it can present at any age.5 AD impacts
negatively on quality of life,6 and optimal disease control
is therefore paramount. Current management of severe
recalcitrant AD includes systemic treatment with
immunosuppressant drugs such as azathioprine, pred-
nisolone, cyclosporine, or mycophenolate mofetil, as well
as methotrexate and ultraviolet radiation. Treatment with
biologic agents is in the pipeline but not yet registered for
treatment of AD.
Omalizumab is a recombinant humanized monoclonal

antibody targeting the high-affinity Fc receptor of
immunoglobulin E (IgE) approved for the treatment of
moderate to severe asthma and chronic spontaneous urti-
caria.7 Additionally, omalizumab has been used off-label
for various other diseases involving IgE such as AD with

varying results.8–10 We present a case series of patients
with AD treated with omalizumab in a dermatological
university department. Furthermore, we systematically
review the existing literature identifying studies of AD
treated with omalizumab.

Methods

The patients reported herein were selected consecutively
from the Department of Dermatology, Bispebjerg Univer-
sity Hospital (Copenhagen, Denmark), in the period
between June 2010 and July 2015. All patients were trea-
ted with omalizumab for recalcitrant AD, defined as per-
sisting AD despite treatment with ≥4 different drugs
included in the Danish guidelines for AD treatment.
Patients were treated with an initial dose of 300 mg every
4 weeks, based on the dosage recommended for the treat-
ment of chronic spontaneous urticaria. The clinical
response to treatment with omalizumab was evaluated
based on the physician’s assessment as well as the change
in the patient’s symptomatic complaints reported in each
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patient file representing three grades:11 grade 1, failure of
treatment; grade 2, moderate improvement; and grade 3,
successful treatment. In addition, the duration of treat-
ment, as well as any adverse effects of omalizumab, was
recorded. Furthermore, the following variables were
retrieved from patient records: presence of atopy, sys-
temic comorbidities, duration of and previous treatment
of AD, serum total IgE, and filaggrin gene (FLG) muta-
tion status.
The response to treatment in our patients was com-

pared to reports from the existing literature retrieved
from PubMed, Web of Science, EMBASE, and Clini-
calTrials.gov using the search terms: eczema, dermatitis,
atopic, omalizumab, and anti-IgE. Cross-references were
retrieved, but this did not identify additional studies.
Studies published by August 2015 were included.

Results

Present study

Nine patients (five males) with a mean age of 49.1 years
were identified (Table 1). Seven patients had asthma, and
all patients had atopy verified by skin prick test or RAST.
The mean baseline IgE was 2750 IU/mL (range 1540–
12,500). All patients received topical corticosteroids,
whereas six patients (77.8%) had received systemic corti-
costeroids, and seven (77.8%) had received tacrolimus
ointment and/or pimecrolimus cream. All patients had
previously been treated with cyclosporine, methotrexate,
and/or azathioprine. The average number of earlier topi-
cal and systemic treatments was 7.4 (range 3–11).
Follow-up data on treatment effectiveness was only

available for eight of the nine patients, because treatment
startup for the ninth patient was too recent to involve
evaluation. Four patients (50%) had a good or excellent
response (successful) to treatment with omalizumab; one
(12.5%) had some effect (moderate), while three (37.5%)
experienced no response or deterioration of symptoms
(failure) during treatment. In general, treatment was toler-
ated very well, and no patients reported any adverse
effects except episodic local flare-ups of AD, which is
believed to be a natural part of active AD. One patient
reported shivering and subfebrilia (flu-like symptoms),
which is a known side effect of omalizumab.

Literature search

Our literature search identified 26 studies (five case stud-
ies, 18 case series, one prospective single-center investiga-
tion, and two randomized, double-blinded, placebo-
controlled pilot studies) comprising 185 (results reported
on 174) patients, with a median of four, ranging from 1
to 21 patients exploring omalizumab treatment for recal-
citrant AD. A total of 129 (74.1%) patients experienced

a beneficial effect of treatment ranging from little to com-
plete response (Table 2).8,10,12–28 Forty-five patients
(25.9%) from seven different studies reported no or nega-
tive effect off omalizumab treatment.9,29–32 Ongoing tri-
als (ClinicalTrials.gov) exploring the use of omalizumab
in the treatment of AD are being conducted.33 We identi-
fied seven trials with two currently posting results (not
included).

Discussion

This case series of nine adult patients with recalcitrant
AD treated with omalizumab showed that 62.5% experi-
enced some benefit of the treatment, whereas 37.5% had
no effect or experienced deterioration of symptoms dur-
ing treatment. This adds to the growing body of literature
supporting the use of omalizumab in the treatment of
AD, refractory to more conventional treatments.
Two randomized placebo-controlled trials (RCTs) were

identified17,18 with a combined total of 17 patients treated
with omalizumab. Notably, Iyengar et al.18 showed an
overall positive effect of the treatment corresponding to a
20–50% reduction in the scoring of atopic dermatitis
(SCORAD) that, however, did not exceed the effect
observed in the placebo group (approximately 45–80%
reduction). Likewise, Heil et al.17 did not show any statisti-
cally significant difference in clinical improvement between
the treatment and placebo groups, evaluated on investiga-
tor’s global assessment. Both studies reported a decrease in
IgE levels during treatment. Furthermore, one prospective
single-center investigation of 11 patients by del Pozo16

reported a statistically significant decrease in mean
SCORAD of 31.5 points from a baseline average of 71.2
(range 43–101) and a reduction in mean dermatology life
quality index (DLQI) from 9.36 to 3.72 after treatment. In
addition, of the 18 retrospective case series, with a range of
3–21 patients, 110 of 141 patients (78%) showed a clini-
cally positive effect from treatment with omalizumab. Ele-
ven patients experienced a deterioration of disease, while
20 had no response to treatment. Finally, five case studies
of single patients were reviewed, with two studies reporting
excellent19,20 and two good15,22 response to treatment. In
particular, Forman and Garrett22 observed a deterioration
of disease during a 4-week interruption of treatment but a
positive clinical effect during treatment periods. The study
showing no response29 reported improvement when dosage
was increased to 375 mg/2 weeks (from an initial dose of
150 mg/4 weeks).
A report on 73 patients by Hijnen et al.11 found

improvement ranging from moderate (16%) to successful
(77%) in 93% of their study population treated with
cyclosporine. Compared to omalizumab treatment, our
results showed a positive effect in 62.5% of patients
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treated, whereas the reviewed studies showed effect in
74.1% of the patients treated with omalizumab. Lim
et al.34 reported a comparable effect (SCORAD decreased
by 25 points) between three patients treated with omal-
izumab and one treated with cyclosporine (3 mg/kg body-
weight).
The observational studies of omalizumab for AD, in

general, report more positive results compared to the
RCTs, which found no difference in effect from placebo.
This could indicate publication bias. Both RCTs and four
of the case series23,24,26,27 use overall effect as a simplified
measure for clinical outcome. In these studies, disease
severity was usually stratified to outline different patient
groups assessed at baseline, involving numerous validated
scoring systems including IGA,10,17 visual analogue scale
(VAS)24, DLQI,23 or SCORAD,14,16,18–21,24–26 while
others report main anatomical skin areas of involve-
ment.12,13,22,29 SCORAD was the most widely used, in 13
studies. This could argue SCORAD as the recommended
standardized measure for disease severity. However, with-
out a stringent definition of clinical outcome, based on a
validated disease severity measure, results are difficult to
compare and validate. As an example, Caruso et al.19

presented a case study with clinical benefit, based on an
80% SCORAD reduction over 5 months, validated as an
excellent response. Contrarily, Zink et al.24 report the
results of their case series of 10 patients as an overall
good effect, referred to SCORAD and VAS improvement
during treatment, without any exact measures. No trend
has been noted between baseline severity measured by
SCORAD and clinical outcome. Furthermore, it is not
explicit to what extent patient interviews have been the
basis of treatment evaluation in the reviewed studies. The
source of evaluation is therefore inconsistent between
studies. We did not use a validated scoring system to
assess objectively the treatment effect of omalizumab,
which is a limitation of our study. However, physician
global assessment has previously been used as an informa-
tive marker of treatment response to systemic
immunomodulatory drugs in AD.11

Our results agree with Amrol,21 reporting variation in
the clinical improvement between patients. This difference
in effect may reflect the clinical heterogeneity of AD.
Notably the best effect was seen among the youngest
patients, suggesting a contribution of the treatment to the
natural outgrowing of AD.21 As seen in the case series
with the lowest mean age8,19,21,26 (<20 years), which
reports good or excellent clinical effect on all but one
patient, who still showed mild improvement. The inter-
pretation of improvement as an effect of treatment should
accommodate the fact that most patients with AD (75%)
have a spontaneous remission of disease before adoles-
cence.4 It is therefore impossible to determine whether

the effects reported are a combination of the two, or
solely due to the natural history of AD.
The role of FLG mutation status was explored by

Hotze et al.30, where none of the seven patients carrying
an FLG mutation responded to treatment. All eight
responders were non-mutation carriers, indicating that
patients with primary skin barrier deficiency are less
likely to benefit from immunomodulatory treatment with
omalizumab. This did not agree with our results, where
none of the two non-mutation carriers had a response to
treatment, whereas one mutation carrier had a positive
response and one experienced failure of treatment.11

In the reports reviewed, eight different baseline treat-
ment regimens were identified, with the initial dosage
ranging from 150 mg/2 weeks (Quist et al.29 every
4 weeks)8,13,14,18,23,29–32 to 600 mg/2 weeks,15 and with
different strategies for increasing dosage throughout treat-
ment8,14,29,30 (see comments in Table 2). The average
duration of treatment was 8.1 months, ranging from 3 to
29.2 months, with two studies far exceeding average
treatment duration.25,26 The regimen 150 mg/2 weeks (or
300 mg/4 weeks) was used in eight studies and hereby
the most widely used. One study increased dosage until
an improvement in dermatological status was seen, with a
maximum of 450 mg/2 weeks.23 Yet another followed
the guidelines for treatment of asthma and dosed after
bodyweight and IgE level (0.016 mg/kg/IU).17 Some stud-
ies treated with lower than recommended dose and
reported clinical benefit from treatment.8,31 Of the five
studies reporting negative or uncertain positive effects,
four were of minimal starting dose,29–32 while Krathen
and Hsu9 were at 450 mg/2 weeks.
Several studies address the effect of omalizumab in

binding free IgE. Heil et al. reported no significant clini-
cal improvement despite great changes in IgE levels.17 In
contrast Zink et al.24 found a relationship between reduc-
tion in free IgE levels and clinical improvement. Treat-
ment discontinuation led to an increase in IgE within
weeks. The same aggravating pattern was seen for both
SCORAD and VAS.24 No observational pattern was seen
between baseline IgE and clinical outcome in any other
studies or among our patients.
The studies including the longest follow-up periods also

tended to report more positive results. Amrol21 observed
improvements in DLQI, SCORAD, and VAS, 3 months
after initiation of treatment, whereas Velling et al.23 trea-
ted patients for 12 months despite showing an improve-
ment in AD already after 2 months with a far lower
dosage. This accounts for the possible placebo-induced
clinical improvement in AD suggesting follow-up periods
sufficiently long to allow an effect on clinical symptoms
from treatment with omalizumab to be seen. Iyengar
et al.18 observed no clinical difference between treatment

ª 2016 The International Society of Dermatology International Journal of Dermatology 2016
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and placebo, and Belloni et al.31 described improvement
in up to 40% of placebo-treated cases, which raises the
question as to whether positive clinical outcome is caused
by omalizumab or spontaneous improvement, just as
observed flare-ups in AD are not a deterioration of dis-
ease due to treatment but part of the disease itself.
We and most other studies report no or very few side

effects of treatment with omalizumab. Only eight studies
reported side effects,8,12,14,17,23–25,28 and none of these
were severe. The most common side effects were injection
site reactions14,17,25,28 and headache, dizziness, and nau-
sea.8,17,23,24 The most severe reaction was a vasovagal
syncope28 and a hypotensive episode after the first dose.14

No studies reported dose-dependent side effects. Com-
pared to, for example, cyclosporine11 or azathioprine,35

where a sizable proportion experience short- and long-
term side effects, omalizumab is a safe and well-tolerated,
however expensive, alternative.
In conclusion, omalizumab appears to be a safe and

well-tolerated treatment, with some clinical benefit in
patients with severe recalcitrant AD. However, recom-
mendation for use in clinical practice awaits evidence
from larger randomized controlled trials, using a vali-
dated disease severity measure such as SCORAD, though
a starting dose of 300 mg/month for no less than
6 months appears sufficient for the evaluation of treat-
ment efficacy.
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