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ABSTRACT

Cholinergic urticaria occasionally occurs in combination with anaphylactic symptoms. However, this has not been

widely reported. Herein, we report the case of a 14-year-old Japanese male who was diagnosed with cholinergic

urticaria accompanied by anaphylaxis. The patient, who was suffering from atopic dermatitis and bronchial

asthma, had developed wheals after exercising or bathing, which would have increased his core body tempera-

ture, since summer 2014. He experienced two episodes of severe systemic symptoms and wheal development

when he took a bath after eating in December 2014 and the following January. His symptoms included wheezing,

numbness of the lips, respiratory distress, blindness and fainting. Laboratory tests revealed the following results:

serum IgE level, 7060 IU/mL; titers of specific immunoglobulin E antibodies against Malassezia and MGL_1304,

31.70 UA/mL and 112.5 ng/mL, respectively. A histamine release test against human sweat revealed a class 4

response. Skin prick and intradermal tests against autologous sweat produced immediate-type positive reactions.

According to these findings, we diagnosed him with the sweat-hypersensitivity type of cholinergic urticaria

accompanied by anaphylaxis. He was successfully treated with lafutidine, a histamine H2 receptor antagonist, in

combination with fexofenadine. It is important for dermatologists to be aware that cholinergic urticaria can pro-

gress to anaphylaxis.
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INTRODUCTION

Cholinergic urticaria (CholU) is a form of hives, in which small

pruritic wheals develop in association with sweating and/or an

increase in core body temperature. It can be induced by fac-

tors including heat, exertion or emotional stress. Occasionally,

this disorder causes systemic symptoms, such as angioedema,

dyspnea, abdominal pain or loss of consciousness. While

CholU occasionally occurs in combination with anaphylaxis,

this is not widely known.

Herein, we report the case of a 14-year-old male who devel-

oped wheals followed by wheezing, respiratory distress,

blindness and fainting when he took a bath after eating.

Food-dependent, exercise-induced anaphylaxis was clinically

suspected; however, no causative food antigen was identified,

and detailed examinations concluded that the patient was suf-

fering from CholU combined with severe anaphylactic symp-

toms. Skin tests, histamine release tests (HRT) and

measurements of the patient’s anti-MGL_1304 immunoglobulin

(Ig)E antibody titer confirmed that he was hypersensitive to

autologous sweat.

CASE REPORT

A 14-year-old male visited our clinic in January 2015 complain-

ing of two episodes of severe systemic symptoms. He had

developed wheals accompanied by wheezing and respiratory

distress when he took a bath 30 min after eating ramen (soup

containing wheat noodles) and takoyaki (a baked wheat cake

with pieces of octopus) in December 2014. These symptoms

were relieved via the inhalation of steroids, which he always

carried for attacks of bronchial asthma. The second episode

occurred 5 days later, during which the patient developed

wheals combined with wheezing, numbness of the lips, blind-

ness and fainting when he took a bath an hour after eating

grilled meat. He was carried to hospital, and his symptoms dis-

appeared spontaneously without treatment.

The patient’s condition was complicated by atopic dermati-

tis, bronchial asthma and oral allergy syndrome due to kiwi

fruit. An investigation of his detailed medical history revealed

that he had developed wheals on a number of occasions dur-

ing the 4 months before the above-mentioned episodes.

Wheals had arisen when he was riding a bicycle to school,

playing tennis, running, swimming or bathing. The wheals were
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numerous, small and non-follicular, and disappeared within

30 min (Fig. 1).

The patient’s complete blood cell counts and liver and renal

function levels were within normal limits. His serum IgE level

was 7060 IU/mL, and his specific IgE antibody levels (Immu-

noCAPTM; Thermo Fisher Scientific, Tokyo, Japan) were as fol-

lows: mites and house dusts, more than 100 UA/mL;

Japanese cedar pollen, 70.80 UA/mL; Malassezia, 31.70 UA/

mL; Pityrosporum, 20.30 UA/mL; dog skin dander, 16.00 UA/

mL; orchard grass pollen, 5.79 UA/mL; cat skin dander,

4.46 UA/mL; kiwi fruit, 0.80 UA/mL; and ragweed pollen,

0.23 UA/mL. Tests of the levels of specific IgE antibodies

associated with the foods involved in the two above-men-

tioned episodes, such as antibodies against wheat, x-5 glia-

din, onion, egg white, egg yolk, pork, beef and octopus, all

produced negative results.

The serum level of the IgE antibody against MGL_1304 was

measured using a sandwich enzyme-linked immunosorbent

assay, as described previously,1 with a slight modification. In

this study, 1 lg/mL of recombinant MGL_1304 derived from

Pichia pastoris was used as the standard sweat antigen, and

the amount of IgE against MGL_1304 (weight/volume percent-

age) was determined using a monoclonal human IgE antibody

against MGL_1304.2 The patient’s MGL_1304-specific IgE level

was 112.5 ng/mL (3516.2 units/mL).

Prick-to-prick tests of the foods associated with the above-

mentioned episodes were also all negative. The results of skin

tests of acetylcholine, autologous sweat and serum are shown

in Table 1 and Figure 2. Stock (91 dilution) acetylcholine

solution was produced by diluting 100 mg acetylcholine chlo-

ride (Ovisot�; Daiichi-Sankyo, Tokyo, Japan) with 1 mL of dis-

tilled water. The prick and intradermal tests were conducted

using acetylcholine at dilutions of 91 to 91/10 000, and autol-

ogous sweat and serum at dilutions of 91 to 91/100, and the

sizes of wheals and erythemas that appeared were measured

after 15 min. Our patient produced immediate-type skin reac-

tions to autologous sweat at dilutions of 91 and 91/10 in the

prick tests and at dilutions of 91/10 and 91/100 in the intra-

dermal tests. The reactions to acetylcholine exhibited by the

patient during the intradermal tests were smaller than those

produced by healthy individuals, and no satellite wheals were

noted around the injection sites.

An in vitro histamine-release test (HRT) against human

sweat was performed using a commercial kit (Shionogi, Osaka,

Japan), and it revealed a high histamine release ratio at a low

concentration and even higher ratios at higher concentrations,

which was indicative of a class 4 response. HRT against other

allergens detected class 3 responses to mites and Japanese

cedar pollen, and class 1 responses to dog and cat skin

dander.

Our patient was finally diagnosed with anaphylaxis involving

severe systemic symptoms, which had progressed from CholU.

He was administrated 120 mg/day fexofenadine, which is a H1

receptor antagonist (H1RA), but it was ineffective. The further

administration of 10 mg/day lafutidine, a H2 receptor antago-

nist (H2RA), in combination with fexofenadine was successful

at reducing his wheals.

DISCUSSION

Cholinergic urticaria has the following characteristics:3 (i) it usu-

ally appears by the second decade of life; (ii) it is induced by

increases in core body temperature, for example, due to exer-

cise, bathing, spicy food consumption or emotional stress; (iii)

it usually results in wheals that are 1–3 mm in diameter with

red halos; (iv) stinging or tingling pain and/or itching can occur

at the onset of symptoms; and (v) the symptoms disappear

within 30–60 min. Our patient demonstrated all of these char-

acteristics, and also exhibited marked hypersensitivity to autol-

ogous sweat.

Recently, Fukunaga et al.4 proposed four types of CholU: (i)

conventional sweat allergy-type CholU; (ii) follicular-type CholU;

(iii) CholU with palpebral angioedema (CholU-PA); and (iv)

CholU with acquired anhidrosis and/or hypohidrosis. Among

them, CholU-PA is often accompanied by anaphylaxis. Washio

et al.5 reported that seven out of 15 cases of CholU-PA had

anaphylaxis. These cases were characterized by female pre-

dominance, a positive result in a HRT against sweat and atopic

diathesis. There have only been a few other recent reports

about CholU accompanied by anaphylaxis.6–8 According to the

new classification mentioned above, our case should be classi-

fied as CholU-PA.

In their study of CholU, Fukunaga et al.9 reported that 9100

diluted sweat was suitable for intradermal testing because 910

diluted sweat induced positive responses in normal subjects,

Figure 1. Clinical findings of the patient’s wheals. The patient

developed numerous small and non-follicular wheals, which

disappeared within 30 min.
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and our intradermal test results support their findings. How-

ever, they did not perform prick tests against autologous

sweat. Our prick test results suggest that 910 or 91 diluted

autologous sweat may be the appropriate concentration for

testing patients with CholU.

MGL_1304 is a fungal protein found in human sweat that is

secreted by Malassezia globosa. It is now considered to be a

major allergen for histamine release from basophils in patients

with atopic dermatitis.10 Patients with atopic dermatitis or

CholU exhibit significantly higher serum levels of the specific

IgE against MGL_1304 than healthy individuals,1,11 and their

levels of this antibody are correlated with the severity of their

atopic dermatitis.11 Our patient displayed higher level of the

specific IgE against MGL_1304 than all of the patients with

CholU described in a previous study.10 Recently, a case of

angioedema involving excessive sweating and marked his-

tamine release in response to MGL_1304 has been reported.12

The conventional treatment for CholU is H1RA; however, some

patients with severe symptoms respond poorly to such treatment.

It was proposed that increased doses of H1RA, H2RA, montelukast

and omalizumab should be administrated to such refractory

patients.4 Hatakeyama et al.13 demonstrated that the addition of

lafutidine, a H2RA, to H1RA therapy was effective and safe in

patients with refractory CholU that was unresponsive to H1RA.

The present patient was diagnosed with the sweat-hyper-

sensitivity type of CholU involving systemic symptoms, which

was indicative of grade 4 anaphylaxis.14 The diagnosis was

Table 1. Prick and intradermal tests with acetylcholine, autologous sweat and serum

Tested material Concentration

Our patient Control 1 Control 2

Wheal (mm 9 mm) Erythema (mm 9 mm) Wheal (mm 9 mm)

Prick test

Acetylcholine

91 (100 mg/mL) 4 9 4 5 9 4 0 9 0 0 9 0

91/10 1 9 1 2 9 2 0 9 0 0 9 0

91/100 0 9 0 2 9 2 0 9 0 0 9 0
91/1000 0 9 0 0 9 0 0 9 0 0 9 0

91/10 000 0 9 0 0 9 0 0 9 0 0 9 0

Autologous sweat
91 10 9 8 20 9 20 0 9 0 0 9 0

91/10 5 9 4 12 9 10 0 9 0 0 9 0
91/100 2 9 2 5 9 5 0 9 0 0 9 0

Autologous serum
91 0 9 0 0 9 0 0 9 0 0 9 0

91/10 0 9 0 0 9 0 0 9 0 0 9 0

91/100 0 9 0 0 9 0 0 9 0 0 9 0

Histamine dichloride (10 lg/mL) 7 9 8 13 9 10 7 9 6 7 9 6

Saline 0 9 0 0 9 0 0 9 0 0 9 0

Intradermal test

Acetylcholine†

91 (100 mg/mL) 5 9 5 10 9 10 7 9 6 10 9 10
91/10 6 9 5 10 9 10 7 9 6 7 9 5

91/100 0 9 0 0 9 0 0 9 0 5 9 4

91/1000 0 9 0 0 9 0 3 9 3 5 9 5
91/10 000 0 9 0 0 9 0 0 9 0 5 9 3

Autologous sweat
91 N.T. N.T. 7 9 5 8 9 5

91/10 17 9 11 35 9 25 5 9 4 5 9 4

9100 10 9 10 20 9 20 0 9 0 3 9 2

Autologous serum
91 0 9 0 0 9 0 0 9 0 0 9 0
91/10 0 9 0 0 9 0 0 9 0 0 9 0

91/100 0 9 0 0 9 0 0 9 0 0 9 0

†No satellite wheals were noted around the injection sites in our patient or healthy individuals. N.T., not tested.

(a) (b)

Figure 2. Results of prick and intradermal tests with autolo-

gous sweat. Immediate-type skin reactions were produced in
response to autologous sweat at (a) dilutions of 91 and 91/10

in the prick tests and at (b) dilutions of 91/10 and 91/100 in

the intradermal tests.
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confirmed based on skin tests of autologous sweat, a HRT of

human sweat, and the patient’s anti-MGL_1304 IgE antibody

level. Clinicians should be aware that CholU can progress to

anaphylaxis.
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