
CASE REPORT

Localized heat urticaria in a patient is associated with a wealing
response to heated autologous serum
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Summary We report a case of localized heat urticaria in a 71-year-old woman who developed weals and loss
of consciousness after taking a bath. Exposing her skin to heat at 40 �C or immersing her hands in

water at 40 �C produced urticarial lesions and increased her plasma histamine level. Desensitization

with hot water improved her symptoms and normalized her plasma histamine level after heat
challenge. An intracutaneous injection of her serum produced no reaction, while an injection of her

serum that had been heated at 40 �C for 15 min induced a weal flare response. Further

examination revealed that the weal-inducing activity of her heated serum remained for at least for
6 h and that treatment of her serum at 60 �C for 2 h did not abrogate its weal-inducing activity.

These findings indicate that certain materials in her serum that are activated by heat are

responsible for the development of her anaphylactic and urticarial reactions and that these
reactions may be mediated by histamine.
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Localized heat urticaria is a rare skin disorder first

described by Duke in 1924.1 Since then, 48 cases of
localized heat urticaria have been reported in the world.2

Localized heat urticaria is characterized by flare and weal

responses that are limited to skin areas exposed to heated
materials.2 The pathogenesis of this unique skin condi-

tion has not been clarified so far, although a few reports

concerning its pathogenesis have been described, some
showing increased plasma levels of histamine3–5 and

prostaglandin D26)9 after heat exposure.

Here we report a case of localized heat urticaria, in
which we found that an intracutaneous test with the

heated autologous serum induced a weal and flare
reaction. We also have further characterized this

activity of the serum in heat urticaria.

Case report

A 71-year-old woman presented with a history of

having developed pruritic weals and flares over the past

3 months in limited areas of her skin exposed to heat.

The urticarial response appeared within 10 min after
heat challenge and lasted at least 1 h. She once

experienced systemic symptoms such as dizziness and

syncope after taking a warm bath. Hot foods and drinks
did not induce swelling of her lips or throat, nor did

physical exercise or sweating induce any symptoms.

Her past medical history indicated an allergy to
mackerel and there was no family history of this

condition. Neither an ice cube test nor a test for

dermographism showed an urticarial response. The
following laboratory tests were within normal levels or

were negative: blood counts, biochemical profiles,
complement levels (C3, C4, CH50), hepatitis B surface

antigen, antibodies to hepatitis C, antibodies to human

immunodeficiency virus-1 and -2, standard serological
tests for syphilis, rheumatoid factor, total IgE, and

specific IgE for house dust, Candida albicans, mite,

aspergillus, Alternaria, wheat, rice, soy beans, anisakis,
and ascarid.

We first tested whether heat itself could induce the

urticaria. Touching her left forearm for 10 min with a
beaker filled with water at 40 �C clearly induced
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localized weals (Fig. 1). Immersing her hands in water
at 40 �C or at 42 �C for 15 min also provoked weals.

Exposure to materials at 39 �C or lower did not induce

localized erythema and weals. To study whether the
plasma histamine level increased after exposure to

heat, her right hand and forearm were immersed in

water at 40 �C for 15 min. Blood samples were
collected from her left cephalic vein before and

10 min after the heat exposure and plasma histamine

levels were measured by radio-immunoassay. The
plasma histamine level after heat challenge increased

about 10 times compared with the level prior to

challenge.
We hypothesized that some serum factor(s) may play

an important role in the induction of urticaria by heat.

To address this hypothesis, the patient’s serum was col-
lected and an intracutaneous test using the autologous

serum was performed with the patient’s consent,
resulting in a negative response. Next, we heated the

autologous serum at 40 �C for 15 min, cooled it down

to room temperature for 10 min, and then injected it
intracutaneously. Surprisingly, the heated serum pro-

voked a weal-flare response at the injection site,

showing an erythematous patch 20 mm in diameter
(Fig. 2). We then further characterized the ability of

her serum to induce weal and flare after heating. When

the serum was heated at 42 �C for 15 min and
thereafter left at room temperature for 6 h, it still

induced a weak erythematous reaction (10 mm in

diameter). When her serum was heated at 60 �C for
2 h or the IgG was removed by Protein A Sepharose

Figure 1. A well-demarcated localized weal was induced by expo-

sure to a beaker filled with water at 40 �C for 10 min.

Figure 2. Intracutaneous injection using heated autologous serum

induced a weal-flare response. The patient’s serum was heated at

40 �C for 10 min, then cooled down to room temperature, and then
0Æ1 mL of the serum was injected into the skin. A weal-flare response

was observed after 15 min at the site of injection of the heated serum

(bottom), but not non-heated serum (top).
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beads, it still induced a weal and flare response after
intracutaneous challenge. Small molecules under

50 kDa in her serum were collected by filtration

through a Microcon� membrane (Millipore, Bedford,
MA, U.S.A.), and an intracutaneous test with the

eluted fraction after heating was performed as men-

tioned above. The fraction of her serum under 50 kDa
failed to show a positive intracutaneous test. Sera from

three normal healthy volunteers were heated and

autologously injected into the skin, showing no weal-
ing response. Sera from three of four cold urticaria

patients showed a positive skin response with no

requirement of heating. Heating of these sera resulted
in a slight increase of the wealing response.

Oral azelastine hydrochloride (2 mg ⁄ day) reduced

her symptoms but did not completely clear them. To
improve her quality of life, the patient was admitted to

hospital and started on a course of heat desensitization.

Both of her feet and the distal third of her lower legs
were first exposed to warm water at 40 �C for 30 min.

The exposed areas were gradually expanded (10–

20 cm upward each time). The heat treatments were
done two or three times a day. The weal response at

sites heated previously became much weaker upon

heat rechallenge (Fig. 3). After heat desensitization at
40 �C for 27 times, her entire body did not show a weal

and flare response even when exposed to 40 �C for

30 min. A 9-time series of baths at 42 �C for 30 min
(three times a day) were thereafter added to maintain

her tolerance. After the desensitization treatment, her

plasma histamine levels no longer increased after heat
challenge. Her heated autologous serum did not

provoke a positive response at the site of the heat-

desensitized skin. Now she is able to take baths at 42 �C
for 20 min without oral medication.

Discussion

The pathogenesis of localized heat urticaria has not
been clarified. In our patient, the plasma level of

histamine increased significantly upon heat challenge,

and the rise of the plasma histamine level elicited by
heat was completely reduced after the heat desensiti-

zation treatment. Histamine thus plays a significant

role in this condition in our patient. This is in
accordance with findings in previously reported cases,

which suggested that histamine is a major mediator of
localized heat urticaria.3–11 Prostaglandin D2 has also

been shown to be another chemical mediator involved

in the pathogenesis of heat urticaria.5,6 Such evidence
is compatible with the idea that mast cell degranulation

plays a significant role in the pathogenesis of localized

heat urticaria.7 We demonstrated in this study that

autologous serum from a patient with heat urticaria
can induce a flare reaction when the heated serum was

cooled down and then injected into the patient’s skin.

This evidence indicates that the serum contains some
urticaria inducing factors which can be modified by

heat. A similar, but probably not exactly the same,

aetiology was proposed in the pathogenesis of cold
urticaria. Several reports have demonstrated that cold

urticaria can be transferred to normal healthy individ-

uals by injecting the serum from patients with cold
urticaria.12,13 Anti-IgE autoantibodies which bind to

IgE following cold stimulation have been shown to play

important roles in the cold-induced degranulation of
mast cells.13 However, it has been unclear until now

whether heat urticaria can also be induced by serum.

Figure 3. A representative picture showing a lack of responsiveness

in an area of a previous heat challenge. The second challenge with
heat induced a significant weal response on her thighs.
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Wuthrich tried to show a passive transfer of the serum
from a patient with heat urticaria into the skin of a

rhesus monkey without any success.14 Our finding that

heated serum can induce a weal response sheds light
on the mechanism of heat urticaria.

We found that the activity of heated serum to induce

a flare response was not detected in the eluted fraction
under 50 kDa following membrane separation. The

weal-inducing activity in the heated serum was rather

stable and was still active 6 h after heating, although
that activity was reduced slightly. Exposure to higher

temperatures, such as 60 �C for 2 h, did not abrogate

the activity. These findings suggest that a large
molecule (over 50 kDa) in the serum is modified by

heat into an active form which is relatively stable. IgE is

unlikely to be that factor because IgE is usually
inactivated by heating at 60 �C for 2 h. Various serum

proteins can be unfolded by heat.15,16 We speculate

that heat induces the unfolding of certain serum
proteins, which are able to directly or indirectly

activate mast cells, causing the mast cells to release

chemical mediators including histamine. It is conceiv-
able that unfolding the structure of serum proteins may

allow them to bind to IgE and to stimulate mast cell

degranulation.
Desensitization using repeated heat exposure seems

to be the most effective in improving the symptoms of

heat urticaria as it was for our patient.3,4,6,10,17,18 We
found that histamine was no longer increased by heat

challenge after the heat desensitization therapy. Since

the lack of response to heat was localized to the area
previously treated with heat, it is conceivable that a

local rather than a systemic condition was altered. In

the present case, the response to an intracutaneous
injection with the heated serum became weaker and no

increase of plasma histamine was observed in response

to heat exposure after desensitization, suggesting that
local responsiveness to the heated substances in the

serum was impaired. This might be due to the

increased stability of mast cells or to the depletion of
chemical mediators.

In conclusion, we present a case with localized heat

urticaria, whose serum contains certain histamine
releasing substances that induce wealing following

heat treatment.

Acknowledgments

We thank Miss H. Murakami and Miss I. Hisa for their

help during intracutaneous skin tests.

References

1 Duke WW. Urticaria caused specifically by action of physical

agents. J Am Med Assoc 1924; 83: 3–8.
2 Chang A, Zic JA. Localized heat urticaria. J Am Acad Dermatol

1999; 41: 354–6.

3 Baba T, Nomura K, Hanada K et al. Immediate-type heat urti-

caria: report of a case and study of plasma histamine release. Br J
Dermatol 1998; 138: 326–8.

4 Higgins EM, Friedmann PS. Clinical report and investigation of a

patient with localized heat urticaria. Acta Derm Venereol 1991;
71: 434–6.

5 Greaves MW, Kobza Black A, Barr RM et al. Neuere pharmak-

ologische Entwicklungen bei physikalischer Urtikaria Therapeu-

tische Konsequenzen. Z Hautkr 1987; 62: 180–6.
6 Koro O, Dover JS, Francis DM et al. Release of prostaglandin D2

and histamine in a case of localized heat urticaria and effect of

treatments. Br J Dermatol 1986; 115: 721–8.

7 Irwin RB, Lieberman P, Friedman MM et al. Mediator release
in local heat urticaria: protection with combined H1 and H2

antagonists. J Allergy Clin Immunol 1985; 76: 35–9.

8 Grant JA, Findlay SR, Thueson DO et al. Local heat urticaria ⁄
angioedema: evidence for histamine release without complement

activation. J Allergy Clin Immunol 1981; 67: 75–7.

9 Atkins PC, Zweiman B. Mediator release in local heat urticaria.

J Allergy Clin Immunol 1981; 68: 286–9.
10 Tatnall FM, Gaylarde PM, Sarkany I. Localised heat urticaria and

its management. Clin Exp Dermatol 1984; 9: 367–74.

11 Neittaanmaki H, Fraki JE. Combination of localized heat urticaria

and cold urticaria. Release of histamine in suction blisters and
successful treatment of heat urticaria with doxepin. Clin Exp

Dermatol 1988; 13: 87–91.

12 Sherman WB, Seebohm PM. Passive transfer of cold urticaria.

J Allergy 1950; 21: 414–23.
13 Gruber BL, Baeza ML, Marchese MJ et al. Prevalence and func-

tional role of anti-IgE autoantibodies in urticarial syndromes.

J Invest Dermatol 1988; 90: 213–17.
14 Wuthrich B. Klinische und immunologische Untersuchungen bei

Warme-Kontakt-Urtikaria. Dermatologica 1979; 159: 371–6.

15 Bakk A, Hoye JS, Hansen A et al. Thermodynamical implications

of a protein model with water interactions. J Theor Biol 2001;
210: 367–73.

16 Relkin P. Thermal unfolding of beta-lactoglobulin, alpha-

lactoglobulin, and bovine serum albumin. A thermodynamic

approach. Crit Rev Food Sci Nutr 1996; 36: 565–601.
17 Leigh IM, Ramsay CA. Localized heat urticaria treated by indu-

cing tolerance to heat. Br J Dermatol 1975; 92: 191–4.

18 Chung HS, Lee KH, Ro JY. Heat contact urticaria—a case report.
Yonsei Med J 1996; 37: 230–5.

L O C A L I Z E D H E A T U R T I C A R I A 9 9 7

� 2002 British Association of Dermatologists, British Journal of Dermatology, 147, 994–997


