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These recommendations for the definition, diagnosis, and
management of chronic inducible urticaria (CIndU) extend,
revise, and update our previous consensus report on physical
urticarias and cholinergic urticaria (1), a joint initiative of
the EAACI (European Academy of Allergology and Clinical
Immunology) Dermatology Section, the GA’LEN (Global
Allergy and Asthma European Network) task force on urti-
caria, the EDF (European Dermatology Forum), and UNEV
(urticaria network e.V.). Changes to the 2009 consensus
report reflect the results of studies published since then.

Chronic inducible urticarias

Chronic inducible urticarias (CIndUs) are a subgroup of
chronic urticaria, a group of diseases characterized by the

report on physical urticarias and cholinergic urticaria (Allergy, 2009). The aim of
these recommendations is to improve the diagnosis and management of patients
with CIndU. Our recommendations
understanding of CIndU, and the available therapeutic options, as well as the
development of novel diagnostic tools.

acknowledge the latest changes in our

recurrence of itchy wheals and/or angioedema for longer
than 6 weeks [Table 1, (2)]. Most CIndUs present with
wheals, angioedema, or both. Within the group of CIndU,
symptomatic dermographism/urticaria factitia, cold and heat
urticarias, delayed pressure urticaria, solar urticaria, and
vibratory angioedema are defined as physical urticarias.
Nonphysical CIndUs include cholinergic urticaria, contact
urticaria, and aquagenic urticaria. CIndUs, in contrast to
chronic spontaneous urticaria (CSU), are characterized by
the need for specific triggers for wheals, angioedema, or both
of these symptoms to develop. Wheals and angioedema in
CIndU patients develop only and reproducibly in response to
the trigger stimulus that is specific for their condition (e.g.,
cold exposure in cold urticaria). CIndU signs and symptoms
are usually confined to skin areas that are exposed to the
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Table 1 Classification of urticarias

Chronic urticaria subtypes

Chronic spontaneous

urticaria Chronic inducible urticaria

Spontaneous appearance
of itchy wheals,
angioedema, or both >6
weeks due to known*
or unknown causes

Physical urticaria
Symptomatic dermographismt
Cold urticariat
Delayed pressure urticaria§
Solar urticaria
Heat urticaria
Vibratory angioedema

Other inducible urticaria
Cholinergic urticaria
Contact urticaria
Aquagenic urticaria

*For example, autoreactivity, that is, the presence of histamine-
releasing autoantibodies; talso called urticaria factitia, dermographic
urticaria; falso called cold contact urticaria; §also called pressure
urticaria; Jalso called heat contact urticaria.

specific trigger. Individual patients may exhibit two or more
CIndUs, and in rare cases, two or more concurrent triggers
are needed to produce urticarial signs and symptoms. It is
important to accurately identify and characterize the eliciting
trigger and individual trigger thresholds and to distinguish
CIndUs from CSU (Table 1). Cholinergic urticaria, contact
urticaria, and aquagenic urticaria, in contrast to physical
urticarias, are not triggered by a physical factor, but by
active and passive warming, in the case of cholinergic urti-
caria and by skin contact with wheal-/angioedema-inducing
substances and water in contact urticaria and aquagenic urti-
caria, respectively. Rare variants and atypical forms of
CIndU exist (e.g., delayed dermographism, cholinergic der-
mographism, cold-dependent dermographism, cold-induced
cholinergic reflex urticaria, and others), but are not included
in this set of recommendations.

CIndUs are diagnosed based on the patient history and
the results of provocation testing. In all patients with a
history suggestive of CIndU, provocation testing should be
performed if possible to confirm the diagnosis. Patients
with severe CIndU may develop systemic signs and symp-
toms during provocation testing. These can range from
dizziness, vertigo, vomiting/diarrhea, and wheezing up to
anaphylactic shock. As a consequence, provocation testing
in CIndU patients should be carried out only by physicians
trained and experienced in the emergency treatment of
allergic responses and where facilities for emergency treat-
ment are available.

Because CIndU patients may exhibit more than one sub-
type of urticaria, all CIndU triggers suspected to be relevant
(e.g., heat, cold, UV, pressure, vibration, stroking, exercise)
should be tested. In patients with CIndU who also exhibit
CSU, the latter should be diagnosed and managed as recom-
mended by the current version of the international guideline
(2). Similar to CSU (3, 4), CIndUs can cause severe quality

Recommendations for inducible urticaria

of life impairment, and CIndUs may have important occupa-
tional and employment implications.

General recommendations for the diagnostic workup
in CIndU patients

The diagnosis of CIndU relies on a thorough history and
provocation testing. Although the eliciting triggers of induci-
ble urticarias can usually be identified, their underlying
causes are unknown (except contact urticaria). Differential
diagnoses such as autoinflammatory disorders and bradyki-
nin-mediated angioedema can usually be ruled out from the
history (5). The diagnostic workup in CIndU is therefore
aimed at confirming the diagnosis and assessing disease activ-
ity. The results of provocation testing are influenced by a
number of factors including patients’ treatment. As a conse-
quence, symptomatic treatment should be discontinued prior
to testing if possible. Antihistamines should be stopped at
least 3 days before testing (allowing five plasma half-lives of
drug elimination) and glucocorticosteroids 7 days before test-
ing. Some patients may not tolerate stopping treatment
before provocation testing and, in these, provocation
responses must be interpreted with caution.

The aims of provocation testing were to 1. determine the
relevant trigger(s) in individual patients and 2. assess trigger
thresholds. Trigger threshold measurements are useful for
counseling patients on the avoidance of relevant triggers as
well as for measuring and monitoring treatment responses.
Testing of provocation triggers and thresholds should there-
fore be carried out before and during therapy. Repeated
provocation tests can help to optimize treatment. Testing
should be carried out at skin sites that were not affected by
urticaria in the last 24 h. This is because such skin sites may
exhibit unresponsiveness during a refractory period after
urticarial reactions. In patients with cholinergic urticaria,
provocation testing should be carried out after at least 24 h
of the absence of symptoms. Provocation tests in physical
urticaria should be performed at the recommended skin sites
(Fig. 1). This allows for comparing test results with those in
other patients and published results. In patients with negative
provocation responses, but a strong suspicion of CIndU from
the history, the test should be repeated. In such cases, skin
sites that, according to the patient, have previously but not
recently (within the last 3 days) been affected, should be
used, and patients should be reassessed for the use of any
medication that may suppress test reactions. In some patients
with CIndU, the diagnosis cannot be confirmed by standard
provocation testing although the clinical history is highly
suggestive.

Usually, provocation testing, in positive patients, results in
the rapid development of urticarial reactions. In cold urti-
caria and symptomatic dermographism, for example, wheals
usually develop within minutes after provocation. An excep-
tion to this rule is the onset of positive test responses in
delayed pressure urticaria. Here, it is necessary to wait for
several hours, and it may therefore be advisable to rely on
patients to report positive provocation test response.
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Patient information Abbreviations: W = Wheal

E = Erythema

A = Angio-edema
Name: I = Itch
Date of birth: Document skin reaction with + or -

Provocation tests for inducible urticaria

Symptomatic dermographism (Urticaria factitia)

Testsite: Volar forearm or upper back
Test: Moderate stroking of the skin with a blunt smooth object (e.g. closed ballpoint pen tip, wooden spatula),
dermographic tester (36 g/mm?), or FricTest (longest pin)
Reading time: 10 minutes after testing
W I Date / Time Test done by

Positive test = wheal & itch: Test trigger strength threshold >

Cold urticaria

Testsite: Volar forearm
Test: Melting ice cube in thin plastic bag, TempTest (4-44°C) for 5 minutes
Reading times: 10 minutes after testing

w Date / Time Test done by

Positive test = wheal: Test temperature threshold 2>

Heat urticaria

Testsite: Volar forearm
Test: Heat source, TempTest (44-4 °C) for 5 minutes
Reading times: 10 minutes after testing
W Date / Time Test done by

Positive test = wheal: Test temperature threshold >

Delayed pressure urticaria

Testsite: Shoulder or upper back or thighs or volar forearm
Test: Suspension of weights over shoulder (7 kg, shoulder strap width: 3 cm) for 15 min or weighted rods (1.5 cm
diameter: 2.5 kg; or 6.5 cm diameter: 5 kg) for 15 min. Dermographic tester at 100 g/mm? for 70 sec
Reading times: =6 hours after testing
A E Date / Time Test done by

Positive test = angio-edema & erythema: Test trigger strength threshold >

Solar urticaria

Testsite: Buttocks
Test: UVA 6 J/cm? & UVB 60 ml/cm? (e. g. Saalmann Multitester SBC LT 400) & visible light (projector)
Reading times: 10 min after testing
W Date / Time Test done by
UVA
UVB Positive test = wheal: Test trigger strength threshold (UVA / UVB) >
Visible light

Vibratory angio-edema

Testsite: Volar forearm
Test: Vortex vibrator for 5 minutes, 1000 rpm
Reading times: 10 minutes after testing
A W Date / Time Test done by

Positive test = angio-edema or wheal

Cholinergic Urticaria

Test 1: Exercise machine, e.g. bicycle trainer or treadmill. Exercise for 30 min, increase pulse rate by 3 beats/min
every minute, positive test = wheals. If positive, wait > 24 hours and perform
Test 2: 42 °C bath, monitor body temperature. Continue bath for 15 min after body temperature has increased by
> 1°C over baseline
Reading times: During test as well as immediately and 10 minutes after end of test
Test 1. w How long after begin of test? Test 2. w
Exercise minutes > Hot bath

Figure 1 Documentation of CIindU provocation tests.
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Patient information

Name:

Date of birth:

Abbreviations:

Recommendations for inducible urticaria

W = Wheal
E = Erythema

A = Angio-edema

I = Itch

Document skin reaction with + or -

Threshold tests for inducible urticaria

Symptomatic dermographism (Urticaria factitia)

Testsite:

Volar forearm or upper back

Test: Use a dermographometer (e.g. dermographic tester or FricTest)
Reading time: 10 minutes after testing

Threshold: Lowest trigger strength that results in wheal and itch
FricTest W I Dermographic tester W I
Pin 1 (shortest) Minimum trigger strength in g/mm? g/mm2 g/mm2

Pin 2

Pin 3

Pin 4 (longest)

Test done by

Date / Time

Cold urticaria
Testsite:

Volar forearm

Test: Use TempTest for 5 minutes
Reading time: 10 minutes after end of testing

Threshold:

Wheal from 4°C to

Highest temperature that results in wheal

Test done by

Date / Time

Heat urticaria
Testsite:

Volar forearm

Test: Use TempTest for 5 minutes
Reading time: 10 minutes after end of testing

Threshold:

Lowest temperature that results in wheal

Test done by

Wheal from 44°C to °C Date / Time
Delayed pressure urticaria

Testsite: Volar forearm (rod) or upper back (dermographic tester)

Test DPU test device, 15 minutes, diameter of applicator: 6.5 cm,

Reading times: =6 hours after testing

Threshold:

~
aldlwivi= g

Rod with lowest weight that results in angio-edema and erythema

Test done by

Date / Time

Solar urticaria
Testsite:

Buttocks

Test: UVA / UVB irradiation (e.g. Saalmann Multitester SBC LT 400)
Reading times: 10 minutes after testing

Threshold: Lowest dose of irradiation that results in wheal
UVA (J/cm?) W UVB (mJ/cm?) W
2.4 24
3.3 33
4.2 42
5.1 51
6.0 60

Test done by

Date / Time

Figure 1 Continued.
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General recommendations for the management of
CindUs

Activation of skin mast cells with the release of histamine
and other proinflammatory mediators leads to the signs and
symptoms of CIndUs. In CSU, underlying causes of mast
cell activation include autoreactivity (including functional
autoantibodies), infectious diseases, and food or drug intol-
erance (2). In contrast, the underlying causes of CIndUs
remain to be identified. As diagnostic measures do not
reveal underlying causes or lead to specific therapeutic
options, the diagnostic workup in CIndU should be limited
to confirmation of the diagnosis and the assessment of
disease activity by assessing trigger thresholds, where possi-
ble. The therapy should focus on the avoidance of the
trigger factor and symptomatic treatment with the goal of
reaching complete symptom control and of CIndU signs
and symptoms.

Symptomatic treatment for CIndU targets mast cells,
either by the inhibition of mast cell activation (e.g., omal-
izumab, cyclosporin) or by blocking mast cell mediators
(e.g. HI antihistamines, leukotriene receptor antagonists). As
only very few studies on the treatment for most subtypes of
CIndU have been performed in the last decades, symptomatic
therapy schemes are often adopted from the study results
and guideline recommendations for CSU (2). Interestingly,
some CIndUs can be treated by desensitization to triggers.

Table 2 Definition, frequency, and duration of CindUs

Magerl et al.

This phenomenon has been described for cold urticaria
(6, 7), heat urticaria (8), and solar urticaria (9). Although
CIndU can present with a very chronic course (Table 2), with
rare exceptions, CIndU patients experience spontaneous
remission.

To identify effective treatment options for CIndUs, we per-
formed a MEDLINE search and complemented the results
by documenting additional published evidence known to us
(Table 3). For our MEDLINE search (pubmed.com), the
first search strategy was to search for the established terms
for the CIndU subtypes combined with the limitation ‘Con-
trolled Clinical Trial’. The second search strategy was to
search for the established terms for the CIndU subtypes com-
bined with the term ‘treatment’. The third search strategy
was to search for the established terms combined with the
individual terms for certain medical interventions, for exam-
ple, ‘PUVA’, ‘antihistamines’, or ‘cetirizine’. Only studies/re-
ports on treatment approaches that are applicable and
appropriate nowadays and which showed predominantly a
benefit for the patients were included. Evidence levels (EL)
assigned to treatment options on the basis of the evidence
identified are A for double-blind controlled trials, B for case
series with more than five patients per treatment option, and
C for case reports and case series of five or less than five
patients, and 0 for no published evidence (adopted from the
GRADE, Grading of Recommendations, Assessment, Devel-
opment and Evaluation, categorization of ELs). In addition,

Definition

Frequency* Duration*

Symptomatic
dermographism

Itching and/or burning skin and the
development of strip-shaped
wheals due to shear force acting
on the skin

ltchy wheals or angioedema after
cold exposure of the skin

ltchy wheals after heat exposure
of the skin

Erythematous skin swelling after
the application of sustained
pressure

ltchy wheals that occur after light
(UV and/or visible light) exposure

Cold Urticaria
Heat Urticaria

Delayed Pressure
Urticaria

Solar urticaria

Vibratory angioedema Cutaneous swellings immediately
after exposure to vibration

ltchy wheals after active or
passive warming

ltchy wheals or angioedema after
skin contact with water

ltchy wheals or angioedema after

contact with eliciting agent

Cholinergic Urticaria
Aquagenic urticaria

Contact Urticaria

1-5% in the general
population (10, 139-141)

6.5 years with a great
variance (142-144)

Up to one-third of all
PhysU cases (145)
Very rare, no data available

4.8-7.9 years (27, 28, 32)
Very rare, no data available

37% of patients with CSU
(64) but rare as a primary
inducible urticaria

Rare in general population,
0.08% of patients with
CSU (75), 18% of patients
who consult a hospital because
of sunlight-related skin
problems (147)

Very rare, no data available

6-9 years (142, 146, 147)

3-6 years (148-150)

Very rare, no data available
4-11.2% of population (151-153) 4-7.5 years (154, 155)
Very rare, no data available Very rare, no data available

Variable, depending on elicitor Variable, depending on elicitor

*For most CIndUs, no reliable data on prevalence, incidence, and duration are available. The data presented are largely based on observa-
tional studies in small, preselected populations rather than from well-designed epidemiological studies.
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we designated selected treatment options as ‘recommended
best practice’, based on our clinical experience.

Neither the assignment of evidence levels nor the given rec-
ommendations reflect the licensed indications of the drugs,
but solely the medical literature and the author’s clinical
experience. With the exception of some antihistaminic drugs,
most of the named treatment options in this manuscript are
off label in most countries.

Symptomatic dermographism

Symptomatic dermographism (SD, Syn. urticaria factitia,
dermographic urticaria), the most common physical urticaria
(Table 2), is characterized by itching and/or burning skin
and the development of itchy wheals (and in rare cases
angioedema) due to shearing forces on the skin, which may
be brought about during rubbing, scratching, or scrubbing
(Table 2). SD should be differentiated from simple dermo-
graphism, where whealing, but not pruritus, occurs after firm
stroking of the skin (10-12). Other types of dermographism
such as white dermographism (in atopic patients) are unre-
lated to SD.

For the diagnosis of SD, a smooth blunt object (closed ball
pen or a wooden spatula) should be held perpendicular to
the skin and used to apply a light stroking pressure on the
volar forearm or upper back. The skin at the test site should
be unbroken and free of obvious signs of infection or inflam-
mation. A response is considered positive if a pruritic palpa-
ble wheal is present within 10 min of provocation. A wheal
response without itch indicates simple dermographism (a
common physiological variant).

A calibrated dermographometer is commercially available
(HTZ Limited, New Addington, UK). It has a spring-
loaded smooth steel tip of 2.3 mm in diameter. The pressure
on the tip can be varied by turning a furled head at the top
of the instrument. The scale settings from 0 to 15 are equiv-
alent to a range of tip pressures from approximately 20—
160 g/mm? (196-1569 kPa). The tool needs to be calibrated
before its use in the clinical setting to adjust the applied
pressure to the desired values. The development of a pru-
ritic palpable wheal to applied pressure of <36 g/mm? is
considered diagnostic of symptomatic dermographism. The
tool’s adjustability allows for determining the patient’s trig-
ger threshold (10, 13). Recently, a simplified dermographic
tester was developed (14). This instrument (FricTest®;
Moxie, Berlin, Germany) consists of a disinfectable plastic
comb with four tips (which are 3.0, 3.5, 4.0, and 4.5 mm in
length, respectively), which apply graded shearing forces to
the skin, thus allowing for the determination of the trigger
threshold. Each tip is 3 mm in diameter and has a slightly
rounded end to minimize traumatization of the skin. To
obtain a response, the instrument is placed vertically so that
the tips are touching the skin, and then stroked once from
across the width of the volar surface of the forearm for a
distance of approximately 60 mm. A response to
dermographic testing is considered positive if a pruritic pal-
pable wheal of >3 mm width is present within 10 min of
provocation.

Magerl et al.

In addition to trigger avoidance, the first-line therapy for
SD is a nonsedating second-generation H1 antihistamine at
the licensed dose (evidence level A, recommended best prac-
tice). In patients who do not obtain complete control with
this treatment, increasing the dose up to four times is recom-
mended (evidence level 0, recommended best practice) (2, 15,
16). Although there is a lack of good evidence, the latter rec-
ommendation was assigned to be second line due to its excel-
lent side-effect profile, low costs, and good efficacy
experiences by the authors. Third-line treatment options
include omalizumab (evidence level B, recommended best
practice) (2, 17, 18) and cyclosporin (evidence level B) (19).
Phototherapy and photochemotherapy (evidence level B)
have also been reported to be effective (20-24).

Cold urticaria

Cold urticaria (ColdU, Syn. acquired cold urticaria or cold
contact urticaria) is defined by the appearance of wheals after
contact cooling and rewarming of the skin (Table 1) (12, 25,
26). ColdU is the second most common form of physical
urticaria. Its estimated annual incidence is 0.05% (27).
ColdU often develops in young adults. Women show a
slightly higher prevalence (28). Symptoms typically occur
within minutes after skin contact with cold air, liquids, or
solid objects and persist for an hour (25, 29, 30). Severe cases
may show systemic involvement including anaphylaxis (31).
ColdU is often of long disease duration, reportedly 4.8—
7.9 years (27, 28, 32).

Provocation tests should be performed by applying a cold
stimulus to forearm skin. Cold provocation methods include
the traditional ice cube test, testing with cool packs or cold
water baths, and TempTest® measurements (Fig. 1). If an ice
cube is used for testing, it should be melting within a thin
plastic bag to avoid cold damage of the skin and to prevent
direct water contact to avoid the confusion with aquagenic
urticaria if the test is positive (33). The use of cold water
baths requires special care, because this method carries a risk
of inducing systemic reactions. TempTest® is a Peltier ele-
ment-based provocation device. The TempTest® 4.0 model
(Courage & Khazaka, Koln, Germany) has a single Peltier
element (length: 350 mm, width: 2 mm) that provides a con-
tinuous temperature gradient along its length (from 4 to
44°C) (34). The use of TempTest® allows for reproducible
and standardized cold (and heat) provocation tests and the
identification of temperature and stimulation time thresholds
(34, 35). Cold provocation testing should be performed for
5 min. In some patients, shorter or longer provocation times
may be appropriate, for example, 30 s (in patients who are
very sensitive and/or afraid of massive reactions) or up to
20 min (in patients with a positive history, but no wheal after
standard testing) (32, 36, 37). Alternative test methods may
be required in patients with a negative ice cube test; for
example, an arm can be immersed in cold water at 5-10°C
for 10 min. Test sites should be inspected and test responses
should be assessed 10 min after the end of provocation test-
ing. The test should be considered positive if the test site
shows a palpable and clearly visible wheal and flare-type skin
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reaction. This reaction is, in most cases, associated with itch
and/or a burning sensation.

In patients who show a positive test reaction, threshold
testing should be performed if possible. Threshold testing
is carried out to determine the stimulation time threshold
or the temperature threshold. The stimulation time thresh-
old (32) is the shortest duration of cold exposure sufficient
to induce a positive test reaction. Stimulation time thresh-
olds are determined by varying the time of cold application
needed to induce a wheal and flare-type skin response.
Stimulation time threshold tests can be carried out with an
ice cube or TempTest® (Fig. 1). Ice cube stimulation time
thresholds of <3 min are associated with higher disease
activity (32). The temperature threshold of ColdU patients,
that is, the highest temperature sufficient to induce a posi-
tive test reaction, can be assessed with TempTest®, but not
by ice cube testing. Temperature thresholds should be
determined whenever TempTest® is available, as this infor-
mation can help patients to avoid risky situations in their
daily lives. Temperature threshold measurements are useful
for assessing disease severity and activity as well as the
efficacy of therapy (38).

The underlying causes of ColdU are currently unknown.
Targeted causal treatment is therefore not possible. Antibi-
otic treatment with doxycycline or penicillin for several
weeks can induce remission in some patients (27, 39). All
patients need to be counseled to avoid a prolonged skin
contact with objects that are below their threshold temper-
atures.

The first-line symptomatic treatment is a nonsedating HI
antihistamine (evidence level A, best practice recommenda-
tion). This recommendation is supported by several con-
trolled studies (40-42). In many patients, however, a
standard dose of antihistamine does not provide complete
protection, even when used every day. High doses of HI anti-
histamines are more effective in ColdU than standard doses
(43-47) and should be tried in patients who do not respond
to a standard dose of antihistamine (evidence level A, best
practice recommendation). Treatment options for antihis-
tamine-resistant ColdU patients include omalizumab treat-
ment (evidence level B, best practice recommendation) (18,
48-50), antibiotic treatment (evidence level B) (27), and cold
desensitization (evidence level B) (6, 7, 51). Desensitization,
that is the reduction in skin sensitivity to cold by repeated
cold exposure, has been reported to protect from symptom
development. However, this treatment can induce anaphylac-
tic shock during induction and should therefore only be per-
formed wunder expert physician supervision (51), and
maintenance of tolerance requires daily cold showers. The
compliance to proceed with the therapy in a home setting is
poor (52). Anakinra (anti-IL-1) and etanercept (TNF inhibi-
tor) reportedly showed beneficial responses in selected cases
(evidence level C) (53, 54).

Heat urticaria

Heat urticaria (Syn. heat contact urticaria) is an exception-
ally rare physical urticaria defined by the appearance of

Recommendations for inducible urticaria

wheals after contact heating of the skin within minutes of
exposure (Table 1) (55, 56). Heat urticaria must be differenti-
ated from cholinergic urticaria and from solar urticaria.
Provocation testing should be performed by applying a hot
stimulus to the skin of the volar forearm. Heat provocation
methods that can be used for skin testing include testing with
metal/glass cylinders filled with hot water, hot water baths,
or TempTest® measurements (Fig. 1). Heat should be applied
for 5 min at temperatures of up to 44°C. In some patients,
shorter or longer provocation times and higher temperatures
may be appropriate. Test sites should be inspected and test
responses should be assessed 10 min after provocation test-
ing. The test is considered positive if the test site shows a pal-
pable and clearly visible wheal and flare-type skin reaction.
This reaction is, in most cases, accompanied by itch and/or
associated with a burning sensation. In patients who show a
positive test reaction, stimulation time and/or temperature
thresholds should be determined. This helps to determine the
disease activity and to assessing the response to therapy.
Treatment options for heat urticaria are limited. Nonsedating
antihistamines, alone or in combination with an H2 blocker,
have been reported to be effective (evidence level C, best
practice recommendation) (57, 58). Some case reports suggest
that omalizumab may be beneficial in difficult-to-treat
patients (evidence level C, best practice recommendation)
(59, 60).

Delayed pressure urticaria

Delayed pressure urticaria (DPU) is defined by the appear-
ance of a skin swelling response after the application of a
sustained pressure stimulus to the skin (Table 1) (61-63).
Like other CIndUs, DPU may occur with other forms of
chronic urticaria, including spontaneous disease (64).
Responses occur between 30 min and 12 h (usually 6-8 h)
after exposure to pressure and may last up to 72 h. The prin-
ciple of testing is the application of a sustained pressure to
the skin. Test methods include the suspension of weights over
the shoulder (7 kg on a 3-cm shoulder strap), the application
of rods, lowered vertically onto the skin and supported in a
frame, on the back, the thigh, or the forearm, and the use of
a dermographometer. The latter two methods allow for
reproducible measurements and the assessment of thresholds.

In the literature, the use of many different rod diameters
and weights (with a wide range of pressures applied to the
patient) is reported. Lawlor and coworkers, for example,
used a rod of 1.5 cm diameter with weights of 2.29 kg
(127 kPa) to 4.79 kg (266 kPa) for up to 15 min on the back
(62). Barlow used rods that were 1.5 cm in diameter and
weights of 2.5 kg (139 kPa) and 3.5 kg (194 kPa) resting on
the anterior thighs for 20 min (64). The 5-kg rod used at the
Charité Hospital on the patient’s forearms for 15 min mea-
sures 5.5 cm in diameter (20.7 kPa). When testing with the
dermographometer, the device should be applied
perpendicularly at 100 g/mm? (981 kPa) for 70 seconds on
the upper back.

The test should be considered positive if the test site shows
a delayed red palpable swelling. Test sites should be
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inspected and test responses should be assessed (by the
patient or physician) approximately 6 h after the end of
provocation testing. The reaction is not usually associated
with pruritus, but may be accompanied by a burning/painful
sensation. DPU must be differentiated from symptomatic
dermographism, which is immediate. Threshold testing
should be performed in patients who show a positive test
reaction. Threshold testing may allow the physician to assess
disease activity and treatment responses.

DPU patients are advised to avoid static pressure, for
instance, by wearing soft shoes and tight clothing. Patients
should understand that pressure is dependent on the weight
encountered as well as the contact surface: When the weight
force cannot be reduced, the contact area should be maxi-
mized. Recommended treatment regimens include nonsedat-
ing H1 antihistamines (evidence level B, best practice
recommendation). The use of higher-than-standard doses is
often needed and recommended in patients who do not show
an improvement with standard doses of antihistamines (evi-
dence level 0, best practice recommendation). Other possible
treatment options include the combination of antihistamines
and montelukast (evidence level A) (65-67), omalizumab (evi-
dence level B, best practice recommendation) (18, 68, 69),
dapsone (evidence level B) (70), sulfasalazine (evidence level
B) (71, 72), anti-TNF (evidence level C) (73), or theophylline
(evidence level C) (74).

Solar urticaria

Solar urticaria (SolU) is defined by the appearance of a
whealing response within minutes of exposure to sunlight
(Table 1) (75, 76). A diagnosis of SolU is made based on
history and provocation phototest results. Provocation test-
ing should be performed by exposure to ultraviolet radia-
tion and visible light. The wuse of sunscreens and
photoactive medications should be avoided before phototest-
ing. Solar simulators with filters (UV-A and UV-B) or
monochromator (UV-A and UV-B, visible light) should be
used for provocation. Provocation testing should be carried
out on the buttocks separately in the UV-A, broad-band
UV-B wavelength spectra, and visible light range. UV-A
should be tested on small tests areas at 6 Jjem? and UV-B
at 60 mJ/em®. In patients with a negative reaction, photo-
sensitivity to visible light can be tested by using a projector
(e.g., slide projector) at a distance of 10 cm. In SolU
patients, provocation leads to a rapid urticarial response at
the site of exposure within 10 min (Fig. 1). The test should
be considered positive if the test site shows a palpable and
clearly visible wheal and flare reaction. Wheals elicited by
provocation are itchy and/or associated with a burning sen-
sation.

In patients with a positive test reaction, threshold testing
should be performed by varying the dose of the radiation,
for example, by changing the time of exposure to the stan-
dard light source. This threshold testing (i.e., a minimal
urticarial dose of an appropriate wavelength radiation) may
allow for the determination of disease activity and response
to therapy.

Magerl et al.

All SolU patients should avoid the sun, wear protective
clothing, or use high protection sunscreens, especially when the
threshold is in the ultraviolet spectrum, and treat with nonse-
dating H1 antihistamines (evidence level A, best practice rec-
ommendation) (77). Tolerance to UV light can be achieved by
desensitization (evidence level B) (78, 79). Omalizumab (evi-
dence level C) (18, 76, 80, 81), intravenous immunoglobulin
treatment (evidence level B) (82-85), and cyclosporin (evidence
level C) (86) have been reported to be beneficial in some
patients, but not in others (84, 85, 87-90). Afamelanotide, an
alpha-MSH analogue and melanocortin receptor agonist, also
reportedly protects SolU patients from the development of
signs and symptoms (evidence level B) (91).

Vibratory angioedema

Vibratory angioedema is defined by the presence of itching
and swelling within minutes at the site of skin exposure to
vibration (Table 2) (92, 93). For diagnostic purposes, vibra-
tory angioedema can be reproduced using a laboratory vor-
tex mixer. The forearm is held on a flat plate laid on the
vortex mixer that is run between 780 rpm (92) to 1380 rpm
(94) for 5 min. The site of application should be assessed for
swelling 10 min after testing (Fig. 1). Measurement of the
circumference of the arm before and after the challenge at
three points (wrist, mid-forearm, and elbow) can help to
define a vibration-induced swelling.

Vibratory angioedema is a very rare condition, and no
information on demographics is available. Only a few case
reports on treatments are available. Beyond the avoidance
of exposure to vibratory stimulation, some authors describe
H1 antihistamines as effective treatment options (evidence
level C, best practice recommendation). Omalizumab treat-
ment failed to improve vibratory angioedema in one case
report (95).

Cholinergic urticaria

Cholinergic urticaria (CholU) is defined by itching, redness,
and papular whealing induced by exercise and passive warm-
ing (e.g., hot bath). In some patients, emotional stress and
hot and spicy food or beverages can also elicit symptoms. A
typical description is one of tiny short-lived wheals with a
pronounced flare reaction that is frequently localized to the
trunk and limbs (96-101). Usually, skin lesions last for 15—
60 min. Other morphological patterns, including angioedema,
can occur. CholU must be differentiated from exercise-
induced anaphylaxis, which is an anaphylactic reaction
induced by physical activity only (102). Exercise-induced ana-
phylaxis can be food or drug dependent. In exercise-induced
anaphylaxis, the skin symptoms usually start with distal pru-
ritus (palmar, plantar, ears) followed by flushing and an ery-
thematous or urticarial rash with large lesions. In contrast,
CholU usually starts with small wheals, which may later
converge.

Provocation testing should be performed to confirm
CholU and to rule out exercise-induced anaphylaxis. Cau-
tion is advised in patients with pre-existing cardiac condi-
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tions. Pretesting examination should be performed to record
pre-existing skin lesions (e.g., acne papules), which may
make assessment more difficult and can be marked with a
pen before provocation test to identify them. Moderate
physical exercise appropriate to the patient’s age and gen-
eral condition should be undertaken (e.g., on a treadmill or
stationary bicycle). Exercise should be performed to the
point of sweating and up to 15 min beyond or the onset of
symptoms. Wearing warm clothing in a warm room facili-
tates the provocation tests. The test is positive if exercise
challenge leads to the typical rash over 10 min. If the exer-
cise provocation test is positive, a passive warming test
should be carried out (at least 24 h later, 42°C full bath for
up to 15 min, body temperature should increase by >1.0°C)
to exclude exercise-induced anaphylaxis. Recently, a stan-
dardized protocol for diagnosing and measuring trigger
thresholds using pulse-controlled ergometry has been pub-
lished (103). For this pulse-controlled ergometry test,
patients are seated on the bicycle ergometer and instructed
to cycle in a pulse-controlled manner, that is, to speed up
or slow down their pedaling speed to achieve an increase in
pulse rate of 15 beats per minute every 5 min to a final
maximum increase of 90 beats per minute above the starting
level at 30 min. Time to whealing correlates with disease
severity; in other words, the sooner wheals appear, the more
active the CholU.

In severely affected CholU patients, the avoidance of over-
heating is essential, but almost impossible. Thus, symp-
tomatic treatment is the first-choice therapy for CholU.
Nonsedating H1 antihistamines (evidence level A, best prac-
tice recommendation) (104, 105) and updosing in nonrespon-
ders (evidence level 0, best practice recommendation) are
effective in many patients, and there are reports on the effi-
cacy of omalizumab (evidence level B, best practice recom-
mendation) (106, 107), scopolamine butylbromide (evidence
level C) (108), methantheliniumbromide (evidence level C)
(109), combinations of propranolol, antihistamines, and mon-
telukast (evidence level C) (110), and treatments and injec-
tions with botulinum toxin (evidence level C) (111).
Desensitization protocols involving regular physical exercise
(evidence level B) or treatment with autologous sweat have
been described in some patients (112, 113). High doses of
danazol (600 mg daily) were reported to be effective. How-
ever, the side-effect profile of danazol restricts its use (evi-
dence level A, no recommendation) (114-116), and dosing
should be minimized.

Aquagenic urticaria

Aquagenic urticaria is a rare form of CIndU, in which
contact with any source of water—regardless of its temper-
ature—evokes wheals. Within 30 min after contact to
water, patients develop urticarial lesions, mostly 1-2 mm in
size. Most cases are sporadic, although familial incidence
has also been reported (117, 118). Systemic symptoms are
rare, but have been described (119, 120). Aquagenic
urticaria is sometimes associated with the forms of physical
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urticaria. The pathomechanism remains unclear; however,
there is some evidence that water acts as a carrier for an
epidermal antigen (121). The condition must be differenti-
ated from aquagenic pruritus, cholinergic urticaria, cold
urticaria, and heat urticaria. These differential diagnoses
should be ruled out before testing for aquagenic urticaria.
For the diagnosis of aquagenic urticaria, a compress or a
towel soaked with 35-37°C water or physiological saline is
placed on the patient’s trunk. The compress or the towel
can be taken off after 40 min or earlier, if the patient
reports pruritus and first wheals are seen at the skin test
site. The test is positive if urticarial lesions develop inside
the contact area within 10 min after taking off the com-
press/towel. Antihistamines are described as being effective
in some patients (evidence level C, best practice recommen-
dation) (122, 123). In other patients, a combination with
UV therapy provided a benefit (evidence level C) (124,
125). A special barrier cream was reported to be effective
(evidence level C) (126).

Contact urticaria

Contact urticaria is defined by the development of urticarial
lesions within minutes (usually within 30 min) after contact
to an exogeneous agent. Contact urticaria is one of the cuta-
neous manifestations of the contact urticaria syndrome,
which can manifest as contact wheals, systemic involvement,
and even anaphylaxis (127). Contact urticaria is divided into
nonimmunologic contact urticaria (NICU), immunologic
contact urticaria (ICU), and indeterminate if the mechanism
is unclear. NICU can occur at the very first contact to the
eliciting agent such as plants (e.g., stinging nettle), animals
(e.g., jelly fish), or chemicals (e.g., cinnamon aldehyde) (128—
132). NICU lesions are strictly limited to the areas where the
eliciting agent came in contact to the skin. ICU, in contrast,
is an IgE-mediated reaction to proteins or hapten-forming
molecules, and the reaction can spread beyond the area of
contact into generalized urticaria and even evolve into sys-
temic symptoms (133-135). One of the most common elicit-
ing agents in ICU used to be latex, but reactions to plants or
plant products, animal products, drugs, cosmetics, and chem-
icals are also frequently described. ICU elicited by foods or
plants may also lead to signs and symptoms in the oral cav-
ity when ingested (136).

After a thorough history, provocation testing should be
performed to confirm NICU and ICU, using open con-
trolled application testing, skin prick test, or closed patch
tests for 20 min. No tests are necessary, when the eliciting
agent is obvious, for example, stinging nettles or jellyfish.
ICU diagnostics should be completed by the determination
of specific IgE, if available. Avoidance of the eliciting
agent is often possible, and antihistamines can help to pre-
vent and decrease contact urticaria symptoms. Occupa-
tional ICU should be managed as other occupational skin
diseases, by eliminating the allergen from the direct work
environment and other measures to reduce levels of aller-
gen exposure (137, 138).
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Areas in need of further research

The following issues require further studies and research. 1.
The underlying causes of CIndU with the exception of con-
tact urticaria remain unknown. Further studies are needed to
better characterize the etiology and pathogenesis of CIndU.
2. The prevalence and incidence of CIndU need to be investi-
gated and, because regional geographical differences are to
be expected, this should be a global effort. 3. Despite the cur-
rent improvement of diagnostic tools and test protocols for
some ClIndUs, for example, cholinergic urticaria (103), fur-
ther efforts are required to standardize and harmonize test
protocols and to develop better tools for threshold testing in
all CIndUs. 4. Specific quality of life instruments for cold
urticaria, symptomatic dermographism, and cholinergic urti-
caria are under development, but tools for the other CIndUs
are missing and should be developed.
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