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KEY POINTS

� Omalizumab is the only monoclonal antibody that is approved for chronic urticaria (CU).

� Randomized, placebo-controlled trials and extensive clinical experience show that oma-
lizumab is both safe and efficacious for CU.

� A few reports demonstrated effectiveness of high-dose immunoglobulin therapy.

� Weak evidence supports rituximab and tumor necrosis factor antagonist efficacy in
antihistamine-refractory CU.
Chronic urticaria (CU), also referred to as chronic spontaneous urticaria, is defined as
wheals, angioedema, or both lasting longer than 6 weeks.1 CU is associated with
intense pruritus, disfiguring wheals, and higher odds of reporting depression, anxiety,
and sleep difficulty.2–4 Patients with CU experience a tremendous burden, with
quality-of-life estimates on par with patients with coronary artery disease awaiting
bypass.5,6 Urticaria of any type is estimated to have a lifetime prevalence of 8.8%,
whereas CU has an annual prevalence of 0.5% to 5.0% and a lifetime prevalence
rate of 1.8%.2,7–12 The first-line therapies for CU are second-generation H1 antihista-
mines, often required at 2 to 4 times the doses approved by the Food and Drug Admin-
istration (FDA).12 Unfortunately, many patients will fail antihistamines and will require
alternative therapies to control their symptoms. For these patients, biologics have
proven to be relatively safe and efficacious.
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The FDA defines biologics as a wide range of products, such as vaccines, blood and
blood components, allergenics, somatic cells, gene therapy, tissues, and recombinant
therapeutic proteins.13 Although biologics have been used for years, the first licensed
monoclonal antibody (mAb) was muromonob-CD3, an mAb directed at CD3, in
1986.14 Since then, the use of targeted biological therapies has expanded. For the
treatment of the urticarial diseases, mAb, recombinant antagonists, and donor immu-
noglobulin have played important roles (Fig. 1). The most important biologic used in
CU is omalizumab.

ANTI–IMMUNOGLOBULIN E MONOCLONAL ANTIBODIES
Overview and Mechanism of Action of Omalizumab

Although the exact cause of CU is not entirely known, many patients have autoanti-
bodies to the alpha chain of the high-affinity receptor FcεR1 or to immunoglobulin
(Ig)E, with the former more specific for CU.15 Omalizumab is a recombinant humanized
monoclonal anti-IgE antibody that binds to the C epsilon 3 domain of IgE (the site of
high-affinity IgE receptor binding) and inhibits it from binding to the cell receptor.16,17

Omalizumab binds to the free IgE, leading to a reduction of free IgE levels and, conse-
quently, decreased expression of FcεRI receptors on mast cells, basophils, and den-
dritic cells.18–22 This effect may reduce mast cell numbers, as mast cell proliferation
and survival are theorized to depend on IgE-FcεRI–dependent pathways.23 It is also
Fig. 1. The proposed mechanism of action of different biological agents in CU. Anti-IgE
blocks the effect of IgE at the level of IgE-antigen cross-linking, IgE–anti-IgE IgG cross-
linking, and anti-FcεRI IgG (downregulation). Anti-CD20 blocks CD20 B cells. TNF antagonist
blocks both premade and newly synthesized TNF.
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postulated that IgE-FcεRI interaction on mast cells lowers the threshold for degranu-
lation to various stimuli, which would be attenuated with IgE depletion.21 Recently, it
has been proposed that omalizumab inhibits mast cell activation by dissociation of
preattached IgE from its receptor.24 This might explain the quick response (sometimes
within 48 hours) seen in some patients after omalizumab initiation, which in this time
frame would not be expected to decrease FcεRI expression. Omalizumab was origi-
nally approved for the treatment of moderate to severe persistent allergic asthma,
but it quickly found a niche with CU.12

Omalizumab Proof-of-Concept and Phase 2 Studies

Early on, omalizumab was theorized to benefit patients with CU with autoantibodies.25

Theory transitioned to practice with a few case reports showing the benefit of omali-
zumab.26–32 Case reports were soon followed by small pilot studies. Kaplan and col-
leagues33 performed one of the first of these studies in 2008. Twelve patients with
autoimmune CU, identified by a basophil histamine release assay and/or autologous
skin test, and a serum IgE of �700 IU/mL were randomized to 4 weeks of placebo fol-
lowed by 16 weeks of omalizumab, with a dosing schedule based on the asthma pack-
age insert. All subjects had a significant reduction in hives and itch while on the
omalizumab when compared with baseline and 7 of the 12 experienced complete
remission.33 A subsequent open-label prospective observational study assessed the
efficacy of omalizumab on subjects with nonautoimmune CU refractory to antihista-
mines. The investigators included 9 subjects who were deemed nonautoimmune by
negative basophil histamine release. All subjects experienced improvement in hive
and itch with omalizumab with 2 experiencing complete remission.34 A larger
double-blind, placebo-controlled trial, performed by Maurer and colleagues,35

enrolled 49 subjects with antihistamine-refractory CU with a positive IgE against thy-
roperoxidase. Subjects were randomized to either 24 weeks of omalizumab or pla-
cebo and dosed based on the asthma package insert using both body weight and
serum IgE. The investigators showed efficacy of omalizumab in CU by a reduction
in weekly urticaria activity score (UAS7) from baseline of 17.8, of a possible 42,
compared with a reduction of 7.1 with placebo. Additionally, 19 subjects (70.4%)
developed complete remission of wheals with the omalizumab compared with one
with placebo.35

Saini and colleagues36 performed a double-blind, placebo-controlled, dose-ranging
study, using 90 subjects with antihistamine-refractory CU. The subjects were random-
ized to either 4 weeks of 75 mg, 300 mg, or 600 mg omalizumab or placebo then were
followed for an additional 12 weeks after stopping omalizumab. The 300-mg and
600-mg omalizumab groups showed improvement over placebo in both itch and
hive, whereas no difference from placebo was seen with the 75-mg omalizumab
arm. Additionally, 36.0% of subjects in the 300-mg omalizumab group and 28.6%
of subjects in the 600-mg omalizumab group achieved complete remission, whereas
0% in the placebo group achieved complete remission.36 These data supported the
doses chosen for the pivotal phase 3 studies described as follows.

Omalizumab Phase 3 Trials

The first large-scale phase 3 trial results published were from the ASTERIA II trial. This
double-blinded study randomized 323 subjects with CU refractory to standard dosing
of H1 antihistamines. Subjects were randomized to receive 3 subcutaneous injections
of 75 mg, 150 mg, or 300 mg omalizumab or placebo, at 4-week intervals, followed by
a 16-week observation period. The primary endpoint was change from baseline to
week 12 in the weekly itch-severity score (of a possible 21). Weekly itch scores
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improved for subjects receiving 150 mg omalizumab and 300 mg omalizumab by
(�8.1 � 6.4, P 5 .001) and (�9.8 � 6.0, P<.001), respectively, but not in those
assigned to either placebo or 75 mg omalizumab. In addition to the weekly itch score,
the UAS7 improved significantly for both the 150 mg and 300 mg omalizumab groups
when compared with baseline, whereas the placebo and 75-mg omalizumab groups
did not change significantly. During the follow-up observation period, the mean
UAS7 for all groups increased to reach the placebo group and none returned to base-
line. Complete response was seen in 44% of 300-mg omalizumab group, 22% of the
150-mg group, 16% of the 75-mg omalizumab group, and 5% of the placebo group.37

GLACIAL was the next large phase III double-blinded placebo-controlled trial re-
sults published. This study, unlike prior studies, required subjects with CU to fail H1

antihistamines plus an H2-blocker and/or leukotriene antagonist. A total of 336 sub-
jects were randomized in a 3:1 fashion to 24 weeks of either 6 monthly injections of
300 mg omalizumab or 6 monthly injections of placebo, respectively. Throughout
the study, subjects were required to maintain stable doses of the prerandomization
combination of H1-antihistamines plus H2 antihistamines and/or leukotriene antago-
nists. The primary outcome for the study was safety of omalizumab when compared
with placebo. The adverse events for omalizumab and placebo groups during the
study were similar (65.1% and 63.9%, respectively). Headaches and upper respiratory
infections were the most common adverse events noted in the omalizumab group.
Serious adverse events were reported in 6.9% of subjects during the study period,
7.1% in the omalizumab group and 6.0% in the placebo group, but none were deemed
related to omalizumab. To assess efficacy, investigators evaluated the weekly itch-
severity score and proportion of subjects with complete response by week 12
compared with baseline. The overall improvement in weekly itch score at week 12
compared with baseline, from 0 to 21 with higher indicating more severe symptoms,
was –8.6 for the omalizumab arm and –4.0 for the placebo arm. As with prior studies,
once the active medication was discontinued, the weekly itch score increased to equal
the placebo scores, neither of which returned to baseline. In terms of complete re-
sponders, at week 12, 33.7% of subjects in the omalizumab group were free of urti-
caria symptoms, whereas only 4.8% of subjects in the placebo group were free of
urticaria.38 These benefits were sustained to week 24.
ASTERIA I was also a large-scale phase 3 clinical trial. This trial was a 40-week

double-blind, placebo-controlled trial that was designed similarly to ASTERIA II, but
the treatment phase of the trial was twice the length. A total of 319 subjects were ran-
domized to 24 weeks of subcutaneous omalizumab at 75 mg, 150 mg, or 300 mg or
placebo every 4 weeks. The primary endpoint for the study was weekly itch-severity
score at 12 weeks compared with baseline. Interestingly, subjects in all groups
noticed improvements in weekly itch score as early as week 1, most significantly in
the omalizumab 300-mg group. All active groups of the trial showed improvement
over baseline with a reduction in weekly itchy score of 6.46 with omalizumab
75 mg, 6.66 with omalizumab 150 mg, and 9.40 with omalizumab 300 mg. Placebo
showed a reduction by 3.63 over baseline at week 12. The reduction in weekly itch
score was generally maintained while on the active treatment, and on cessation of
medication, the weekly itch scores rose to that of the placebo. Nearly 36% of subjects
in the 300-mg omalizumab group experienced complete remission of symptoms
versus approximately 9% in the placebo group.39

The X-ACT trial was double-blind, placebo-controlled trial evaluating the efficacy of
omalizumab on antihistamine-refractory CU with angioedema. A total of 91 subjects
were randomized to either 28 weeks of 300 mg omalizumab or placebo given as sub-
cutaneous injections every 4 weeks. The primary outcome for this trial was the
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treatment symptom score at 28 weeks when compared with baseline by using the
Chronic Urticaria Quality of Life (CU-Q2oL). Subjects assigned to the 300-mg omalizu-
mab group had a threefold improvement in angioedema burden in days per week
versus placebo, 0.3 and 1.1, respectively.40

These large clinical trials have shown that omalizumab is a safe and efficacious ther-
apy for CU, often improving subjects’ symptoms before week 4 with benefit persisting
while on treatment.41,42 In addition, the data suggest omalizumab is effective for CU
despite background therapy.39 Finally, omalizumab retreatment of patients with a
recurrence of CU has been shown to be safe and effective (Table 1).43

Omalizumab and Urticaria Guidelines

The result of these large clinical trials is that the US and European guidelines for man-
agement of CU have added omalizumab as a recommended therapy following a step-
wise approach. The American Academy of Allergy, Asthma, and Immunology and
American College of Allergy, Asthma, and Immunology have recommended that oma-
lizumab be added to therapy as a fourth step after failure of antihistamines at both
standard and high doses, failure of the addition of an H2-antihistamine and leukotriene
antagonist, and failure of a high-potency antihistamine like doxepin or hydroxyzine
(Table 2).12 The European guidelines are slightly different, with the addition of omali-
zumab as the third step after the failure of nonsedating antihistamine at standard and
high doses.44

Effectiveness of Omalizumab in Other Forms of Urticaria

Beyond CU, omalizumab has been used in urticarial vasculitis30 and a variety of phys-
ical forms of urticaria. These include cholinergic urticaria,29,45 cold-induced urti-
caria,26,46,47 delayed pressure urticaria,46,48,49 heat urticaria,46,50,51 aquagenic
urticaria,52 dermatographism,46 and solar urticaria.31,46,53 Recently, omalizumab
was investigated for the treatment of solar urticaria in a phase II trial evaluating the ef-
ficacy of 300 mg omalizumab given as 3 subcutaneous injections at 4-week intervals
on 10 subjects. To qualify, subjects were required to have the appearance of wheals
within 15 minutes following sun exposure and resolving in less than 2 hours in the
shade. The primary outcome was the proportion of subjects who required a 10-fold
increase in intensity of ultraviolet dose above baseline to trigger minimal urticarial
dose at week 12 when compared with baseline. By the end of the 12 weeks, 2 of
the 10 patients reached the primary endpoint. Although the trial did not reach statis-
tical significance, it shows that omalizumab may have a role in the physical urticarias
and more studies are needed.54

Omalizumab in Pregnancy

Although omalizumab is a safe and efficacious medication for most patients with CU,
the safety in pregnancy is not completely elucidated. To assess this unique patient
population, a registry was established for patients with asthma. By November 2012,
191 pregnant patients had been exposed to omalizumab during the first trimester.
The outcomes of 169 of the pregnancies were known and the overall proportions of
congenital anomalies, prematurity, and low birth weight were consistent with the gen-
eral asthma population, without an apparent increased prevalence of major anoma-
lies.55 It is unlikely that this safety profile would differ in patients with CU.

Advances in Anti–immunoglobulin E Monoclonal Antibodies

New biologics targeting IgE are currently in development and will likely play an impor-
tant role alongside omalizumab in the treatment of CU.56 A second-generation anti-IgE
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Table 1
Summary of the major trials involving omalizumab

Trial Name/
First Author

Number of
Subjects Study Design Key Inclusion Key Exclusion Change in Weekly Itch Score

XCUISITE/Maurer
et al35

49 RDBPC trial
3-wk screening period 1

24-wk active phase
Two arms:
� Placebo
� Omalizumab
� Dosing per asthma

guidelines

Uncontrolled CU �6 wk
despite standard dosed
H1-antihistamines

� Weight 20–150 kg
� Serum IgE from 30–700 IU/mL
� Serum IgE–anti-TPO antibody

level of �5.0 IU/mL at most
3 mo before randomization

� UAS7 �10

� Acute urticaria
� Elevated serum IgE for reasons
other than allergy or urticaria

� Medications 4 wk before
enrollment
� Systemic corticosteroids
� Methotrexate
� Cyclosporine
� Other immunosuppressants

Mean (SD)
DWIS baseline to week 12

� Placebo
� �3.57 (4.95)

� 150 mg omalizumab
� �5.9 (4.43)

� 300 mg omalizumab
� �11.19 (6.46)

� 600 mg omalizumab
� �11.19 (6.46)

MYSTIQUE/Saini
et al36

90 RDBPC trial
1-wk screening period 1

1-wk run-in 1 4-wk active
phase 1 12-wk follow-up

Four arms:
� Placebo
� 75 mg omalizumab
� 300 mg omalizumab
� 600 mg omalizumab

Uncontrolled CU �6 wk
despite standard dosed
H1-antihistamines

� UAS7 �12

� A cause for the CU
� Routine administration of the
following medications 3 mo
before enrollment:
� Dapsone
� Hydroxychloroquine
� Sulfasalazine
� Methotrexate
� Cyclophosphamide
� Intravenous immunoglobulin
� Plasmapheresis
� Other monoclonal antibodies

� Routine administration of the
following medication 6 wk
before enrollment:
� Doxepin

� Routine administration of the
following medication 4 wk
before enrollment:
� Cyclosporine

� Use of systemic steroids was not
allowed during the trial

Mean (SD)
DWIS baseline to wk 12

� Placebo
� �3.5 (4.23)

� 75 mg omalizumab
� �4.5 (5.84)

� 300 mg omalizumab
� �9.2 (5.98)

� 600 mg omalizumab
� �6.5 (5.63)
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ASTERIA
II/Maurer
et al37

323 RDBPC trial
2-wk screening period 1

12-wk active phase 1

16-wk follow-up period
Four arms:
� Placebo
� 75 mg omalizumab
� 150 mg omalizumab
� 300 mg omalizumab

Uncontrolled CU for 6 mo
despite use of standard
dosed H1-antihistamines

� UAS7 �16
� WIS �8

� A cause for the CU
� The use of any of the following

within 7 d before the screening
visit.
� H2 - antihistamine
� Leukotriene antagonist

� Routine administration of the
following medications 30 d
before enrollment:
� Systemic glucocorticoids
� Hydroxychloroquine
� Methotrexate
� Cyclosporine
� Cyclophosphamide
� Intravenous immuno globulin

Mean (SD)
DWIS baseline to wk 12

� Placebo
� �5.1 (5.6)

� 75 mg omalizumab
� �5.9 (6.5)

� 150 mg omalizumab
� �8.1 (6.4)

� 300 mg omalizumab
� �9.8 (6.0)

GLACIAL/Kaplan
et al38

336 RDBPC trial
2-wk screening period 1

24-wk active phase 1

16-wk follow-up period
Two arms:
� Placebo
� 300 mg omalizumab

CU despite up to 4 times
approved dose of
H1-antihistamines AND
H2- antihistamines or

Leukotriene antagonist, or
all 3 in combination

� UAS7 �16
� WIS �8

� A cause for the CU
� Routine administration of the

following medications 30 d
before enrollment:
� Systemic glucocorticoids
� Hydroxychloroquine
� Methotrexate
� Cyclosporine
� Cyclophosphamide
� Intravenous immunoglobulin

Mean (95% confidence
interval [CI])
DWIS baseline to wk 12

� Placebo
� �4.0 (95% CI �5.3
to �2.7)

� 300 mg omalizumab
� �8.6 (95% CI �9.3
to �7.8)

(continued on next page)
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Ta 1
(co ued )

Tri ame/
Fir uthor

Number of
Subjects Study Design Key Inclusion Key Exclusion Change in Weekly Itch Score

AS IA I/Saini
e 39

319 RDBPC trial
2-wk screening 1

24-wk treatment 1
16-wk follow-up

Four arms:
� Placebo
� 75 mg omalizumab
� 150 mg omalizumab
� 300 mg omalizumab

Uncontrolled CU for 8 mo
despite use of
H1-antihistamines

� UAS7 �16
� WIS �8

� A cause for the CU
� The use of any of the following

within 7 d before the screening
visit:
� H2-antihistamine
� Leukotriene antagonist

� Routine administration of the
following medications 30 d
before enrollment:
� Systemic glucocorticoids
� Hydroxychloroquine
� Methotrexate
� Cyclosporine
� Cyclophosphamide
� Intravenous immunoglobulin

Mean (SD)
DWIS baseline to wk 12

� Placebo
� �3.63 (5.22)

� 75 mg omalizumab
� �6.46 (6.14)

� 150 mg omalizumab
� �6.66 (6.28)

� 300 mg of omalizumab
� �9.40 (5.73)
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X-ACT/Staubach
et al40

91 RDBPC trial
2-wk screening 1

24-wk treatment 1
8-wk follow-up

Two arms:
� Placebo
� 300 mg omalizumab

Uncontrolled CU for 6 mo
with 4 occurrences of
angioedema despite
use of 2–4 times
standard dosed
H1-antihistamines

� UAS7 �14
� CU-Q2oL �30

� Hereditary angioedema
� Acquired angioedema
� The use of any of the following

within 7 d before the screening
visit:
� H2-antihistamine
� Leukotriene antagonist

� Routine administration of the
following medications 30 d
before enrollment:
� Systemic glucocorticoids
� Hydroxychloroquine
� Methotrexate
� Cyclosporine
� Cyclophosphamide
� Intravenous immunoglobulin

Mean (SD)
DWIS baseline to wk 12

� Placebo
� �2.2 (8.99)

� 300 mg omalizumab
� �8.3 (7.58)

Abbreviations: CU, chronic urticaria; CU-Q2oL, this questionnaire measures various aspects of quality of life (scale: 0–100; high scores indicate low quality of life)
that are specific to chronic urticaria; RDBPC, randomized, double-blind, placebo-controlled; UAS7, weekly urticaria score and is a scoring system based on a daily
diary that uses numeric severity ratings from 0 to 3 (0, none; 3, intense) for the number of wheals over 24 hours and the intensity of pruritus, therefore the total
daily score (sum of the wheal and pruritus scores) could assume any value between 0 and 6 and is summed over a week with a maximum of 42 and minimum of 0;
WIS, weekly itch score: a weekly itch scale based on a 7-day sum of a daily itch diary with symptoms on a scale ranging from 0 to 3, a weekly score of 0 to 21, with
higher scores indicating more severe itching; DUAS7, the change in UAS7; DWIS, change in WIS score.
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Table 2
Omalizumab indications, dosage, adverse effects, contraindications, and limitations as per the package insert approved by the US Food and Drug
Administration

Agent Indications Dosage for CU Side Effects Contraindications Limitations

Omalizumab
(Xolair)

� Moderate to severe
persistent asthma in pa-
tients 6 y of age and
older with a positive skin
test or in vitro reactivity
to a perennial aeroaller-
gen and symptoms that
are inadequately
controlled with inhaled
corticosteroids.

� Chronic idiopathic urti-
caria in adults and ado-
lescents 12 y of age and
older who remain symp-
tomatic despite H1 anti-
histamine treatment.

150 mg or 300 mg
every 4 wk (dosing
independent of IgE
level and body
weight).

The most common adverse
reactions (�2% Xolair-
treated patients with
urticaria and more
frequent than in placebo)
included the following:
nausea, nasopharyngitis,
sinusitis, upper
respiratory tract
infection, viral upper
respiratory tract
infection, arthralgia,
headache, and cough
and injection site
reaction.

Black box warning for
anaphylaxis.

Absolute: Severe
hypersensitivity (previous
immediate-type
hypersensitivity or
anaphylaxis)

Relative: Malignancy,
severe cardiovascular
disease, active parasitic
infection.

� Cost.
� Insurance approval.
� Reconstitution and

preparation.
� Lack of approval for

other urticarial forms.

Abbreviation: CU, chronic urticaria.
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mAb, QGE031 (ligelizumab), is now being studied for both asthma and CU. This hu-
manized monoclonal IgG1K anti-IgE has a 40-fold to 50-fold higher affinity to the
Cε3 domain of IgE compared with omalizumab.57 An initial trial evaluating its efficacy
versus placebo and omalizumab for 20 weeks in patients with CU is ongoing
(clinicaltrial.gov NCT02477332). Another study is evaluating the long-term safety of
QGE031 for 52 weeks in CU (clinicaltrial.gov NCT02649218).
Quilizumab is another novel humanized IgG1 mAb recently studied in asthma and

CU. Unlike anti-IgE antibodies, quilizumab targets the M1-prime segment of
membrane-expressed IgE on IgE-switched andmemory B cells, leading to their deple-
tion. Recently, the results of the first filed trial of quilizumab in asthma were pub-
lished.58 Total IgE was reduced by approximately 40%. However, there were no
significant improvements in asthma outcomes versus placebo. The results of a
recently completed trial assessing the efficacy and safety of quilizumab in CU resistant
to antihistamine therapy for 20 weeks have yet to be published (clinicaltrial.gov
NCT01987947).
ANTI-CD20 MONOCLONAL ANTIBODY

Rituximab is a chimeric mAb that is a cytolytic antibody that targets CD20 on B cells.
CD20 is known to be expressed at high levels on B cells, including immature, mature,
and memory cells. By targeting the B cells that produce IgE and functional IgG auto-
antibodies against FcεRI, rituximab is postulated to be an effective way to treat refrac-
tory CU. Currently, rituximab is indicated for the treatment of multiple hematology
malignancies and patients with certain autoimmune diseases.59 Given the medica-
tion’s efficacy with autoimmune diseases and its potential mechanism of action, the
drug has been tried on multiple occasions for patients with severe refractory CU.
One of the first reports of the use of rituximab in CU occurred in a patient with both

urticaria and angioedema along with pressure-induced urticaria of the hands and feet.
The patient had failed conventional and nonconventional therapy, including immuno-
modulators and intravenous immunoglobulin (IVIG) and became corticosteroid depen-
dent. The patient received 4 weekly infusions of rituximab 375 mg/m2. Unfortunately,
the patient did not respond to the rituximab.60 Since then, a few additional case re-
ports have shown promising results. One case was of a 12-year-old boy with refrac-
tory CU with angioedema and immunodeficiency who was treated with 4 infusions of
rituximab 375 mg/m2. A week after the first infusion, the patient become asymptom-
atic, and the effect lasted for 12 months. Although symptoms did eventually recur,
they were easily managed with antihistamines.61 Another investigator examined the
effects of rituximab in a patient with CU and an urticarial lesion biopsy showing IgG
autoantibodies against FcεRI on immunohistochemistry. Four weekly intravenous in-
fusions of rituximab at 375 mg/m2 were administered. Six weeks after the last infusion,
the patient achieved complete remission with evidence of basophil activation sup-
pression.62 More recently, a patient with refractory steroid-dependent CU received
2 infusions of rituximab 1 g 2 weeks apart, and had temporary remission lasting for
10 months. Antihistamines were restarted, and the patient was advised to undergo
another cycle of rituximab.63

Rituximab also has been tried in urticarial vasculitis. The first was in a patient with
hypocomplementemic urticarial vasculitis (HUVS) who had failed mycophenolate
mofetil and corticosteroids. Rituximab was given at 375 mg/m2 in 4 weekly doses.
Complete remission of the HUVS was attained following rituximab therapy.64 Another
case of steroid-dependent refractory urticarial vasculitis in a patient with ulcerative co-
litis was treated with rituximab. Two cycles of 1 g rituximab resulted in remission for
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8 months before relapse.65 Despite these few case reports of the possible therapeutic
efficacy of rituximab in CU and urticarial vasculitis, more studies are needed to sup-
port its utility in those who fail standard of care.
INTRAVENOUS IMMUNOGLOBULIN

IVIG is a purified preparation of human polyclonal IgG prepared by pooling plasma ob-
tained from thousands of healthy donors. IVIG is used as a replacement therapy for
patients with primary and secondary immunodeficiency, as well as an immunomodu-
lator in autoimmune and inflammatory disorders at higher doses.66 IVIG appears to
work as an immune suppressant by a variety of immune effector responses, including
Fc receptor blockade, enhanced autoantibody clearance, immune regulation of B-cell
and T-cell functions, amelioration of regulatory T cells, and upregulation the FcgRIIB
expression.67 These immunomodulatory mechanisms are likely responsible for its
effectiveness in autoimmune and inflammatory disorders, such as Kawasaki syn-
drome, myositis disorders, idiopathic thrombocytopenia, and myasthenia gravis.68–71

As indicated earlier, autoantibodies to the a chain of high-affinity FcεR1 or IgE are pre-
sent in approximately 30% to 40% of cases of CU, with some proposing that the vast
majority of CU may have an autoimmune mechanism.72,73 The detection of these au-
toantibodies can be determined by histamine-releasing activity, autologous serum
skin test (ASST), Western blot, and enzyme-linked immunosorbent assay.73,74 Howev-
er, the role of these autoantibodies in CU pathogenesis has not been definitively eluci-
dated.72 Due to the potential role that autoimmunity plays in CU, IVIG has been
evaluated by multiple therapeutic trials in CU.
Plasmapheresis was the gate that backed IVIG use as a potential therapeutic option

in CU with autoantibodies based on ASST. In 1992, Grattan and colleagues75 used
plasmapheresis in subjects with CU deemed as autoimmune by ASST. Fifty percent
of the patients responded at least somewhat and 25% had complete remission.
This finding prompted other investigators to try IVIG in patients with CU with a positive
ASST. In their trial, O’Donnell and colleagues76 treated 10 patients with severe auto-
immune CU with 0.4 g/kg per day IVIG for 5 days. They reported that 9 of 10
responded and 3 had complete remission at 3-year follow-up. Later reports examined
the effectiveness of low-dose IVIG in patients with refractory CU. One report evaluated
2 doses of 0.2 g/kg given at 4 weeks apart with reporting an improvement in the urti-
carial score.77 Another report evaluated the effect of monthly infusion of 0.15 g/kg IVIG
on patients with CU. Subjects underwent infusions from 6 to 51 months; 90% of
subjects who received IVIG had a response with 65% having complete remission.78

More recently, a retrospective study to assess the efficacy and safety of high-dose
IVIG (2 g/kg over 2 days every 4–6 weeks) on patients with refractory CU was conduct-
ed.13 Of 6 patients, 5 had complete remission and 1 had a partial response after 1 to 11
cycles of IVIG and 11 to 24 months of follow-up. The mechanisms of IVIG therapeutic
benefits in CU are not yet clear, with some reports questioning its efficacy as a true
immunomodulatory therapy rather than as an anti-idiotype therapy.79,80

Perhaps resulting from the positive response seen in CU, IVIG has been tried in a
variety of physical urticarias. Dawn and colleagues81 examined the use of high-dose
IVIG of 2 g/kg over 2 to 3 days on 8 patients with delayed pressure urticaria. Five of
8 patients responded to the infusions with 3 achieving complete remission. IVIG
also has been evaluated for its utility in solar urticaria. IVIG is theorized to help by tar-
geting the Fc receptors of specific IgE of a hypothetical provocative chromophore
allergen activated by ultraviolet light in patients with solar urticaria.82 A few case series
have showed IVIG to be an efficacious therapeutic modality in solar urticaria.83–85 In a
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retrospective analysis of 7 patients with solar urticaria treated with IVIG (1.4–2.5 g/kg
over 2–5 days), 5 of 7 patients had complete remission.82 Recently, Aubin and col-
leagues86 evaluated IVIG in a phase II open-label trial involving 9 patients with refrac-
tory solar urticaria. The patients were treated with 2 g/kg over 2 days and then
evaluated at 4 and 12 weeks. Of the 9 patients, only 2 showed remission at 4 and
12 weeks.
Although IVIG has been used for many years for a variety of conditions, it has been

associated with a few adverse effects. The main adverse effects of IVIG include flush-
ing, myalgia, headache, fever, chills, nausea or vomiting, chest tightness, wheezing,
changes in blood pressure, tachycardia, and aseptic meningitis.13,86 Before initiation
of this therapy, the risks and benefits must be assessed. Available data based on
several case series and small uncontrolled studies imply that IVIGmay work in specific
groups of patients with CU with autoantibodies. However, the lack of strong evidence,
need for intravenous access, prolonged infusions, costs, and adverse effects make
this medication a less favorable option.

TUMOR NECROSIS FACTOR-a ANTAGONISTS

Three biological tumor necrosis factor-a (TNF-a) antagonists, etanercept (TNF recep-
tor fusion protein against TNF-a), infliximab (mAb against TNF-a), and adalimumab
(mAb against TNF-a), have been tried as therapeutic options in different types of urti-
carial disorders. The rationale for using TNF-a antagonists is that there are data to sug-
gest that CU is associated with an upregulation of TNF-a expression and increased
TNF-a production in CU epidermis compared with control, thereby playing a signifi-
cant role in the pathogenesis of CU.87,88 One particular patient with a history of refrac-
tory delayed pressure urticaria and psoriasis underwent treatment with etanercept
25 mg twice per week for 8 weeks. Symptoms remitted in this patient and antihista-
mines were no longer needed after 5 days of starting etanercept. Later, etanercept
was increased to 50 mg and then switched to infliximab because of uncontrolled pso-
riasis. The therapeutic effect of TNF-a antagonists on the urticaria persisted
throughout the treatment period.89 Etanercept was also reported to be effective in a
patient with cold urticaria and psoriasis.90 There was a subsequent case series of 6
patients with either CU or urticarial vasculitis who were treated successfully with
TNF-a antagonists. Interestingly, all patients experienced a dramatic improvement
that lasted for several years in some cases.91 In another observational study, a total
of 20 patients with urticarial disorders (CU with and without autoantibodies, physical
urticaria, and neutrophilic urticaria) received either etanercept or adalimumab for pe-
riods ranging from 2 to 39 months. Sixty percent had complete to near complete
remission, whereas 15% had partial response and the rest were unresponsive.92

Although these results are promising, the data are limited to case reports and small
uncontrolled studies. Additionally, in many cases, physical urticarias and urticarial
vasculitis was the primary problem. Therefore, it is difficult to recommend these
agents until better, well-controlled trials are done with close comparison to safer alter-
natives, including other biologics such as omalizumab.

INTERLEUKIN-1 ANTAGONISTS

CU is a heterogeneous disease with distinct inflammatory processes key in some
forms, but not others. IL-1 inhibitors (eg, canakinumab, anakinra) have been studied
in distinct subsets of urticarial disease (urticarial vasculitis) with some effectiveness,
and this has led to their evaluation in CU.93 Canakinumab is a human anti–IL-1b
mAb that is currently under investigation for CU (clinicaltrial.gov NCT01635127).
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SUMMARY

Years of clinical experience and multiple studies suggest that certain biological agents
may have an important role in the treatment of antihistamine-refractory CU. Of these
biological agents evaluated, omalizumab is the first approved by the FDA for the treat-
ment of CU. The medication is both safe and efficacious for patients with
antihistamine-refractory CU. Due to the success of omalizumab, other anti-IgE agents
are currently under investigation for use in antihistamine-refractory CU. Although less
well studied, other biologics like rituximab, IVIG and TNF-a antagonists may be
considered as an alternative option to resistant cases. The success of these biological
agents are a benefit to the patients and may help with the understanding of the path-
ogenesis of CU and further classification of CU endotypes.
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