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Abstrncr. A hitherto unknown type of heat urticaria is 
described. The disorder is familial with symptoms since 
childhoocl and is characterized by localized, sharply mar
ginated wheals appcaring I'/, to 2 hours after heat ex
posure. There is no immediate whealing. The urticarial 
reaction reaches its maximum 4 to 6 hours after heat 
exposure and may persist for 12 to 14 hours. The ur-
1icarial reaction lo heat is cornpletely inbibited by prctreat
mem bolh with a local anes1hetic and compound 48/80. 
Il is diminished hy atropine and by oral trcatment with 
antihistamines as well as by repeated heat challenges of 
the same area with 24-hour intcrvals. The cutaneous 
reactions to kallikrein, bradykinin, prostaglandin E and 
metacholin� are normal. Histamine and compound 48/80 
induce an unusually widesprend axon-reflex-mediated flare. 
A high percentag:e of the circulating basophils are de
granulatecl. Biopsies from the wheals reveal an inflam
matory reaction which is more pronounced than in acute 
urticaria. The mechanism behind this fami!ial, localized 
heat urticaria of dclay�d type is obscura. l t  S<ems likely 
that several mediacors are involved. An acetylchoLine re
lease mig'1l be the primary step which probably starts a 
chain uf r�actions including histamine release and pos

sibly an activation of lha ka!likrein-kinin system. 

Localized heat urticaria is characterized by a wheal 

appearing at the site of application of heat. Only 

a few clear-cut cases have been de�cribed. Lewis 
(l l )  and Hopkins et al. (4) had l patient with
localized heat urticaria which developed within
5 min of exposure to warm water (51 OC) and

rcached its maximum after 3 min. Anotber patient
with the same type of heat sensitivity was re
ported by Lehner & Rajka (10). A short descrip

tion of the clinical picture in Jocalized heat urti
caria has been given by Baer & Harber (1). A
more detailed report has recently been published
by Delorme (2) about a patient who developed

an erythematous and urticarial plaque sharply
localized to the contact area after contact with

anything warm and with the wheal appearing 

within 5 min after exposure. 
This paper deals with a hitherto unknown type 

of heat urticaria which has been present in a 

family for three generations. The disorder is char
acterized by localized, delayed wbealing which 
appears about 2 hours after exposure to heat. 
The clinical picture will be described as well as 
studies on cutaneous reactions to various vaso
active substa□ces, basophil degranulation and ,he 

Prausnitz-Ki.istner test. 

CASE R.EPORT 

The patient investigated is a 48-year-old female engineer 
suffering from heat hypersensitivity since childhood. She 
is otherwise h�althy and has not had any relevant, 
previou� illnesses or other allergic symp1oms. Her mother, 
onc of her two sisters. two of her three childrcn and 
four of her deceascd sister's five children have the same 
urticarial response 10 heat (Fig. I). The pa1ienl, as well 
as hcr relatives, firsl noticed sensitivity to heat in late 
childhood. It has since then been of lhe same intensity 
and did nol change during three pregnancies. The symp
toms consisl of localized urticarial wheals developing on 
skin areas cxposed to heat cither through direct contacl 
with a warm object, e.g. radiators or hot water bottles 
or through radiant heat such as an open fire. Sunbathing 
with pronounced heating of the skin can also produce 
wheals, especially on areas covered with dark clothing. 
Sunlight itself is tolerated weU and, if water is sprinkled 
over the skin while sunbatbing, whealing does not occur. 
A sauna bath for a few minutes provokes whealing, first 
appearing on s.kin areas in contact wilh thc wooden 

benches. During ber hospitalization she developed red, 
sharply limited, urticarial areas on thc backs of her 
thighs 2 hours after lcaning on a warrn radiator with 
her clothes on. Use of a hair dryer induces a severc 
urticarial reaction of the scalp, sometimes with con
stitutional symptoms as nausea and fevcr. Physical exer
cise, sweating, warm baths (37°-39°) or mental stress do 
not procluce any urticarial symptoms. 
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Fig. I. Pedigrec on familial localized heat urticaria of 
delayed typ�. Black symbols indicate family members 
with manifest heat hypersensitivity. 

The urticarial reaction is always of J delayed type 
devcloping 1 10 2 hours after exposure to heat. lnitially 
only a slight redness can be seen. After l to 1 ' , , hours 
wheah; begin to form and usually after 2 hours maximal 
size is reache<.l. Devclopment of wheals is accompanied 
by a burning and prnritic sensation. No tenderness or 
byperalgesia has been observed. The urticarial rcaction 
usually disappears in the next few huur,, but sometimes 
persisls for 6 to 10 hours. The whealing is always re
stricted lo skin previously heated and it generally con
sists of a homogeneous, lurgid, tense, red and moderately 
elevated area. No generalizcd urticaria of the c.ommon 
acute or cho!inergic type has been observed. 

Complcte physical examination revealed no abnormali
ties. She had an immediate type dennographism, but no 
delayccl lype. 

Except for a basopenia, laboratory studies rcvcalcd 
nothing abnormaJ. Liver func1ion LeS,ts, urinary porphyrin�, 

serum iron and total iron-binding capacity, plasma electro
phoresis and levels of immunoglobulins, including lgE, 
were all within normal limits. Blood group A, Rh negative. 
No cryoglobulins, cold agglutinins or antinuclear factors 
wcre founcl. Sh� had normal serum leve.Is of C'-1 eslerasc 
inhibitor. C'4 and total complement. An intradcrmal 
test with the 40 n1ost common allergens revealed a positive 
reaction for rape-pollen, but was otherwise negative. 

The patient's two heat-sensitive chilclrcn have also bcen 
studic<I and their heat sensitivity confirmed by testing. 
In one of them, a certain tenderness of the wheals was 
obscrved at the time of maximal reaction. 

SPECIAL INVESTIGA TlONS 

Heat. Cyclindrical aluminium jars (30 mm diameter) filled 
with sand kept at 45 ° were used to test thc sensitivity lo 
heat. They wcre placecl on the sk.in of the back for 0.5, 
I, 2.5, 5, 15, and 20 min. The skin surface temperature 
was 32.5° beforc 1.esting, during and immcdiately aftcr it 
was about 45° and 34° respectively, regardless of the 
length of the tes1ing period. Afler removal of thc jars. 
an erythema was seen for about 10 min 011 thc areas 
exposecl to heat for the 5, 15 and 20 min periods. No 
immediate reaction was seen on the other te�t areas. 

The skin appeared normal for l ',1 • hours. Then an 
urticarial rcaction was observed on the areas exposed 
to heat for 5, 15 and 20 min. I1 was first visible al the 
margins of 1he heated area and 2 hours later lhe whole 
area was clevated, tense, erythematous, sharply margina1ed 
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without uny signs of a ourrounding flare of axon-reflex 
type (Fig. 2). Independent of locaHzation and lime of 
heat exposure, the wheals were of maximal sizc 2 tO 
4 hour� af1er heat cxposure and then persisted for 6 10 
8 hours and sometimcs even up 10 14 hours. 

With a heat exposure of 5 min. the lowest temperaiure 
which could produce an unicarial reaction on tbe skin 
of the back was :tbout 43°. If thc test jar had a tem
peramrc of 40° or lower no whealing occurrecl. 

DiHerent areas on the skin of the back secmecl to 
show about the same sensitivily, There were. howcvcr, 
certain differences between the heat sensitivity of various 
parts of the body, Thus lhc skin on the dorsal side of 
thc lhights required longer cxposure to heat than did 
thc skin of the back to give an unicarial respom,e. 

An urticarial reaction was also observed after a 4-min 
I.est e,,posure lo an infra red lamp (Luma 250 W) placed 
20 cm from the lateral side of the upper arm. The 
approximate temperature at skin leve! was 43°C. 

A 10-min hand bath, maintained at 40° produced no 
reaction. 

Rechallenge with heat. If thc test areas were exposed to 
heat (45°) for 5, 15, nnd 20 min a second lime 24 hours 
afler tbe first heat test, the reactions were diminished. 
In the 5-min test area only a slight crythema without 
whealing was seeo. In thc 15- and 20 min areas onl)' 
discrete whcaling al the margins of the test areas were 
producecl. When the tests were again rcpeated in the same 
areas and with the same •�sting times after 48 and 72 
hours, erythen1a or whealing <lid not appcar in any of 
thc test areas. 

Biopsy sp<•cimens. Biopsies werc taken from normal skin 
and from an area with a 3-hour-olcl urticarial wheal. 
Freezc-dry sections were stained with toluidine blue pH 
5.2. In the con1rol biopsy, the number and appearancc 

Fig. 2. Localized urticarial wheals; response to heat 
exposure 2 hours earlier. No immediate reaclion; whealing 
begins l 1 / !! ho urs after heat test. 



of Lhe mast cel Is seemed to be normal as was the 

amount of other cellular components. The histology of 
the urticarial lesion differed markedly from tbat of the 
control, shol''ing a picture with ederna, vasodilatation and 
numerous areas with pronounccd inflammatory cell in
filtration in the upper dermis and around the hair fol
liclcs (Fig. 3). A few mast cells, all degranulatcd, were 
observed. 

Light. A lighl test with wavc lengths 2 900-3 300 A, 
3 300-3 800 A and 4 000--5 000 A was negative with no 
abnorma! reactions. 

Reaclio11s ro msoacri,·e dmgs. Histamine 0.01 mg intra
dennally incluccd an unusually large wheal and flare. Th� 
wheal measured 17 x 27 mm and the axon-reflex mediated 
flare 60 x 120 mm which means a considerably increased 
reaction cump,ired 10 !hat found in hcallhy controls (8). 

The hisiamine-releasing compouncl 48/80 (kindly sup
plied by AD Leo, Hälsingborg, Sweden), 0.01 mg injected 
intrndermally, induccd a wheal and flare reaction of about 
the same size as that of hislamine. 

The reaction to i.d. kallikrein (Padutin, Bayer AG), 
4U, was normal both 20 min and 2 to 5 hours after 
the injection. A normal rcsponse witb no signs of delaycd 
whealing was also seen after i.d. injection of bradykinin, 
0.01 mg, prostaglandin Eu 5. 1, 0.5, 0.1 pg, and meta
choline, 0.1 and 0.02 mg, all injectcd in a volume of 
0.1 ml. The reaction to nitrofurforylnicotinate ointmenL 
(Trafuril) was not more erythcmatous, edematous or per
sistent than in control subjects. 

Swec1t. Staining of the sweat pares with o-phlhaldial
dehyde (OPT) (9) was donc on a heat-exposed and a 
control area. No clecisive difference in the number of 
visible sweat pores was obscrved. Metacholine jntra

dermally appearcd lo induce a normal sweating response. 
Effect oj various phannacologic agents 011 heat response. 

The influence of compound 48/80, Hdocaine, epinephrine, 
alropine and an amihistamine on the whealing reaction 
to heat (45° for 5 min) was tested. A complete inhibition 
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Fig. 3. 13iopsy from a 3-hour
old urticaria wheal. x 63. 

of the urticarial response to heat was cbtained in a skin 
area injectcd with compound 48/80, 0.1 mg, 24 bours 
before the heat exposure. 

Infiltration of the skin w;th I ml of l % lidocaine 15 
min before heating also complctcly inhibited whealing. 
A symmetrically localized control area showed pronounccd 
urticarial reaction (Fig. 4). 

The whealing was slightly reåuced in an area whcre 
�tropine, 0.125 mg in I ml of saline, had been injecte<l 

deeply intradcrmally 15 min befcre a heat test. 
Antihistamines given orally lessened the urticnrial re

sponse. Thus, when n1eclastin (Tavcgyl, Sandoz), 2 mg, 
had been given 2 '/, hours before heat exposure, the 
rcsulting urticarial reaction was considerably diminished 

Fig. 4. Inhibition of urticarial reaction to heat by pre

treatment with lidocaine (right), control area (/e/1) posi
tive reaction. 
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Table I. Percentage oj degranulated basophils in 

blood specimens exposed for a JO-min period to 
different temperatures 

Control GM 
Control CW 
Patient 

24°

15 
10 
42 

40°

9 
17 
48 

50'

0 
10 
69 

compared with the response wilhoul previous antibista
mines. 

Heat sensiti,·ity oj basophils. In order to study whether 
the heal sensitivity of the basophils in the patient dif
fered from that of healthy conlrols, the following tests 
were performed: two hours after a light breakfast, venous 
blood from the patient and lwo heallby controls was 
drawn into h�parinized plastic syringes. Samples from 
each subjet were exposed to temperatures of 40° and 50° 
for a period of l 0 min. Conlrol specimens were left at 
room temperature. A specimen for basophil count was 
taken at these times and processed by the method de
scribed by Shelley & Juhlin (14). The total count of 
basophils !ound in the samples from the same individual 
did not diUer markedly with time or tcmperature. At 
least 20 consecutive basophils wcre counted and classified 
into two groups-degranulated or not degranulated. The 
p�rcemage of degrnnulated cells was considerably greater 
in all the patient specimens lhan in the controls and in 
the heated specimens 69 % of the basophils wcre de
granulated (Table 1). 

Pra11s11itz-Kiistner test. Sera, 0.1 ml from the patient 
and from a healthy control were injected imradermally 
into the back of a norinal subjcct 1 huur ufter 1he spcci• 

mens of blood had becn obtained. Twenty-four hours 
later the injected areas were tested for heat sensitivicy 
(45°) for 20 min as described previou,ly. No urticarial 
response was produced in the following 5 hours. 

Patient and control serum specimens kept al approxirn
ately 50° for 20 min and then injected intradermally (0.1 
ml) induced no urticarial reaction in the following 5 hours
either in the patient or in a control subjec1.

DISCUSSTON 

Localized heat urticaria seems to be rare. Illig & 
Kunick (6) in their recent comprebensive review 
on physical urticaria found few and conflicting 
reports on localized heat urticaria. Some patients 
described as suffering from this rype of urticaria 
probably bave had a cholinergie urticaria. How
ever, the description on Jocalized heat urticaria 
given by Baer & Harber (1) and one reeently by 
Delorme (2) seem to make the existenee of sueh 
a disorder clear. It is characterized by an urticarial 
reaction appearing a few minutes after eontact 
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with heat and with the wheals sharply limited to 
the contact area. 

We have deseribed here a hitherto unknown type 
of loealized heat urticaria of delayed type. It is 
familial with onset of symptoms in childhood; the 
sensitivity to heat seerns to be inherited as a 
dominant genetic factor affecting both sexes. The 
only previous report on a possible delayed, Joeal 
urticarial reaction to heat is that given by Duke 
(3). He had l patient with urticaria ab igne with 
a delayed response to heat like our patient. She, 
however, required a burn (50 °-90°) to develop a 
whealing reaetion, whercas moderate heat exposure 
produced no reaction. Her family history was 
negative. It is therefore likely that she had a dif
ferent type of heat sensitivity. 

The clinieal pieture and the type of heat urti
caria in our patient has mueh in eommon with the 
findings in Delorme's patient, but there are also 
important differences. In both cases the urticarial 
reaction is sharply limited and Jocalized to the 
contact area with no pseudopods and no axon
reflex-induced erythema. Jn both types, repeated 
heat exposures of thc same site will produce a 
decreased urticarial reaction. The patient described 
by Delorme had, however, a negative family his
tory and she had no urticarial symptoms before 
23 years of age. She then became aware of ·,he 
abnorma! heat sensitivily a few minutes after a 
warm bath which suddenly indueed a systemic 
reaetion. Thereafter, contaet with anything warm 
indueed an urticarial reaction within a few mi
nutes. Thus, the reactivity to heat in that patient 
differs from the type seen in our patient who 
never has any immediate reactions upon heat 
exposure. The existence of two types of loealized 
heat urticaria, one of immediate and one of de
layed type, thus seems to be eoneeivable. 

The neural, vascular and mediator events oc
curring in normal skin which has been warmed 
or heated are not known in detail. When diseus
sing the obseure meehanism behind the delayed 
whealing after heat exposure, the following find
ings may be of special interest: a decreased re
sponse to heat on repeated exposures, no wbealing 
response in skin areas pretreated with tbe hista
mine-releasing compound 48 / 80 or with a local 
anesthetic and a certain decrease after pretreat
ment with atropine. The pronounced axon-reflex
mediated flare rcaction to histamine and com
pound 48 /80 migbt be relevant. The high per-



centagc of degranulated basophils may also be 
noteworthy. The influence of the pharmacologic 
agents on the whcaling reaction is similar to ,he 
findings in cholinergic urticaria. A positive Praus
nitz-Kihtner test was there partially or completely 
blocked by pretrcacment with compound 48 /80. 
by local anesthcsia and by atropine (5). An al
lcrgic reaction to acetylcholine in that disorder has 
been postulated by lllig & Heinecke (5). 

Acetylcholine is considered as one of the main 

erytbema-producing mediators of the axon-reflex 
flare (12). This flare is normally blocked by local 
anesthesia. In our patient an unusually large ery
thematous flare was scen after intradermal in
jection of both histamine and compound 48 / 80 
which might indicate a tcndency to an increased 
release of acetylcholine. It might also be speculated 
that some type of allergic reaction to acetylcholine 
is possiblc in localized heat urticaria as wcll as in 
cholincrgic urticaria. Acetylcholine might then act 
as a haptcn which binds some local substance to 
form an antigen or it rnight activate a tissue factor 
which might in itself act as an antigen. Another 
possibility is that acetylcholine and heat togetber 
could induce thc formation of some tissue factor 
which directly or indircctly will cause a subse
quent wheal formation. Such a process need not 
necessarily have any allergic background. The ab
sence of visible whealing after 5 min exposure 
whcn the contact temperan.1re is below 43 ° as 
well as the sharp margin,; of the manifest wheals 
may indicate that a certain temperature lcvcl is 
required for formation of the wheal producer. An 
acetylcholine release occurring in tissues without 
a certain tcmperature elevation would then not in
duce an urticarial reaction. The negative result 
with warmed serum i.d. tests also strengthcns such 
an assumption. 

The mcchanism for thc delay of the whealing 
is also unknown. Possiblc explanations could be 
cither a slow initial formation of the wheal
producing factor or, if thc primary events start a 
chain of reactions involving histamine release. 
a plasma leakage and dilution with subsequent 
kinin formation. The biopsy findings showed an 
inflammatory reaction which is much more pro
nounced than in acute urticaria where histarnine 
is thought to be the main mediator and 1his 
strengthcns the assumption that scveral stcps and 
mediators are involved in this urticaria\ reaction. 
A similar inflammatory rcaction is seen in chronic 
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urticaria where the kallikrein-kinin system is be
lieved to be an important mediator (7). The time 
coursc for whealing in our patient is similar ,o 
that seen after intradermally injected kallikrein 
which, in this age group, begins to devclop after 
I to 2 hours and reachcs its peak after 5 hours. 

The role of the basophils as producers of the 
vasodilator histamine after heal stimulation has 
been discussed by Shelley (13). I f such a mecha

nism is valid here, the high percentage of de
granu lnted basophils found in our patient need 
not be the result of an allergic rcaction. but rnight 
be due to an increased �cnsitivity to heat. 
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