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Abstract

Omalizumab, a humanized anti-IgE monoclonal antibody, has been approved in Japan
for the treatment of antihistamine-resistant idiopathic chronic spontaneous urti-
caria. We herein report a 27-year-old Japanese woman suffering from a 2-year his-
tory of severe cholinergic urticaria (sweat allergy-type), which was unresponsive to
various H2-antihistamines and other medication but was successfully treated with
omalizumab. The patient showed rapid and marked reduction in her symptoms of
urticaria after the first injection of omalizumab (300 mg). She has been receiving
omalizumab treatment quaque 4 weeks (g4w) three times and subsequent géw six
times, followed by maintenance treatment q8w without any adverse reactions for a
total of 68 weeks. Although further large-scale clinical investigation is needed, omali-
zumab may be a beneficial therapeutic remedy for patients with intractable, chronic

inducible urticaria including cholinergic urticaria.
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1 | INTRODUCTION

In 2017, omalizumab (Xolair®), a monoclonal antibody targeting the
high-affinity receptor binding site on human IgE, was approved for
the treatment of antihistamine-resistant idiopathic chronic urticaria.
This followed its approval in 2009 for the treatment of refractory
severe asthma resistant to former therapies in Japan. Albeit only in
sporadic cases, omalizumab had also been reported to be beneficial
for several types of chronic inducible urticaria such as cholinergic
urticaria and solar urticaria, although the underlying mechanism
how it exerts its action on these conditions was unclear.}® We
herein report a patient with severe cholinergic urticaria, which was
unresponsive to various antihistamines with high doses and several

other treatments including leukotriene receptor antagonists and

cholinergic urticaria, chronic inducible urticaria, omalizumab, sweat allergy

H2-antihistamines. Omalizumab showed a rapid, remarkable, and
continuous efficacy on the symptoms of the disease without any
deleterious events.

2 | CASE REPORT

A 27-year-old Japanese woman presented to our department with a
2-year history of pruritic pinpoint wheals with surrounding erythema,
which were induced by heat, exercise, hot baths, and emotional
upset. She had atopic dermatitis in her infancy. Before her referral,
the patient had been treated with fexofenadine 360 mg/d, lorata-
dine 20 mg/d, famotidine 20 mg/d, tranexamic acid 1500 mg/d, and
montelukast 20 mg/d without therapeutic effects. She noticed that
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pruritic pinpoint and/or coalesced wheals, especially on the extremi-
ties, usually appeared approximately 15 minutes after taking a hot
bath (Figure 1). The urticaria control test (UCT) score was O at this
time. A general laboratory examination of the blood and urine of the
patient revealed no abnormalities with all values within the normal
limits, including the liver function and antinuclear antibodies; while
the total values of serum IgE and TARC were 241 |IU/mL and 48 pg/
mL, respectively, the allergen-specific IgE grades were house dust
mite (3+), house dust (3+), dog (3+), cedar pollen (2+), and cypress
pollen (2+). The Allerport® histamine release test revealed (3+) posi-
tivity for human sweat antigen. The satellite urticarial response was
induced by intradermal injection of acetylcholine (Ovisot®), and
sweating points appeared in accordance with satellite urticarial
lesions by the modified Minor method (Figure 2). No urticarial re-
actions were induced by intradermal injection of noradrenaline or
normal saline. Basophil activation test revealed that upregulation of
CD203 on basophils was observed by stimulating unpurified sweat
antigen up to 100 folds dilution (Figure 3). Based on the clinical fea-
tures and the findings of these provocation tests, we diagnosed the
condition as sweat allergy-type cholinergic urticaria.

She was subsequently prescribed bepotastine besilate 40 mg/d
and lafutidine 20 mg/d; however, the UCT score was still eight
despite the administration of these medications, indicating poor
control. At this point, we decided to administer subcutaneous omal-
izumab (300 mg) every 4 weeks (q4w). Three days after the first in-
jection, she was free from all symptoms. In addition, the doses of her
concomitant medications were able to be reduced to bepotastine
besilate 20 mg/d and lafutidine 10 mg/d without inducing any symp-
toms relapses. Her condition continued to improve and achieved

the UCT score: 16, and the interval of omalizumab injection was

Site of intradermal injection
of acetylcholine

FIGURE 2 Both the satellite urticarial response induced by
intradermal acetylcholine (Ovisot®) and sweating points appearing
in accordance with satellite urticarial lesions by the modified Minor
method were observed

FIGURE 1 Approximately 15 min after
taking a hot bath, severe pruritic wheals
appeared on the patient's skin especially
at the extremities A, left forearm, B, left
thigh

extended to 6 weeks after three courses of g4w injections. At week
20, the patient stopped all concomitant medication and has been
free from any symptoms thereafter; she has now resumed all activ-
ities, including hot baths and extensive workouts under medication
with omalizumab. In summary, she has been receiving omalizumab
treatment three times g4w and six times qéw, followed by mainte-
nance treatment g8w without any adverse reactions for a total of
68 weeks (Figure 4).

3 | DISCUSSION

Cholinergic urticaria, which was first described by Duke in 1924,
is a physical urticaria, characterized by pinpoint-sized wheals sur-
rounded by erythema with severe pruritus, which were induced
by physical stimuli such as an increase in body temperature, pas-
sive warming (eg, a hot bath), physical exercise, and emotional
stress.* Although these symptoms usually subside within several
hours, the episodes appear often in daily life, and most such pa-
tients complain of serious stinging, tingling pain, and itching during
the onset of symptoms, resulting in a tremendous disturbance to
their quality of life.” Severe symptoms such as angioedema, res-
piratory symptoms, and anaphylaxis sometimes accompanied with
urticarial symptoms.® Although the precise mechanism underlying
the induction of whealing remains unclear, the involvement of ace-
tylcholine, poral occlusion, cholinergic receptor M3 abnormalities,
sweat allergy, effects of unknown serum factors, and dyshidrosis
has been reported.* Fukunaga et al proposed that there are four
subtypes of cholinergic urticaria based on the pathogenesis and
clinical characteristics of this condition: (a) sweat allergy-type, (b)
follicular-type with a positive autologous serum skin test result, (c)
type with palpebral angioedema, and (d) type with acquired an-
hidrosis and/or hypohidrosis.7’8 In our case, the patient was diag-
nosed with sweat allergy-type which is the most common type of
cholinergic urticaria.

Antihistamines, acting on blocking histamine H1 receptors,
are the first-line therapy for patients with cholinergic urticarial.
However, the present case showed only a limited response to the
standard dose of antihistamines. Increasing the dose of antihista-
mines and the addition of other agents did not improve urticaria
symptoms. Several studies have shown that omalizumab, a biolog-
ics containing humanized monoclonal anti-IgE antibody, was ef-
fective for treating severe cholinergic urticaria.”*® Therefore, we

decided to treat our patient with the agent. Omalizumab acts by
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binding free IgE at the site where IgE would bind to its high-affinity
receptor (FceRI) and low-affinity receptor (FceRIl) in mast cells and

11 In

basophils, thereby reducing the level of free IgE in the serum.
addition, by reducing the level of free IgE, the expression of FceRI
and FceRIl on mast cells is downregulated.11 Most recently, MGL-
1304 of Malassezia globosae, a major allergen in the sweat of pa-
tients with atopic dermatitis, was suggested to be an important
antigen in the majority of patients with cholinergic urticarial as
well.*2 Another study reported that the level of MGL-1304-specific
IgE in the sera of patients with cholinergic urticaria was signifi-
cantly higher than in normal individuals.'® In our case, omalizumab
may have acted by binding a sweat antigen-specific IgE, such as
MGL-1304-specific IgE, thereby preventing it from binding to its
receptors (FceRIl and FceRIl). As a consequence, the release of his-
tamines strongly related to the patient's symptoms, from mast cells
and basophils was likely to be markedly reduced. The secondary
effect of omalizumab in downregulating the expressions of FceRI
and FceRIl in basophils and mast cells raises the possibility of omal-
izumab being effective against other types of cholinergic urticaria
than the sweat allergy-type, although there is as yet no clear evi-
dence for its efficacy against the type of acquired idiopathic gener-
alized anhidrosis (AIGA).}41°

Chronic

inducible urticaria, including cholinergic urticaria,

is intractable and often unresponsive to antihistamines, forcing

excessive disabilities on patients. While further large-scaled clini-
cal investigations will be necessary, omalizumab may be a beneficial
therapeutic remedy for patients with intractable chronic inducible

urticaria including cholinergic urticaria.
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