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Chronic inducible urticaria (CIndU) is a group of chronic
urticarias characterized by the appearance of recurrent wheals,
recurrent angioedema or both, as a response to specific triggers.
CIndU includes both physical (symptomatic dermographism,
cold and heat urticaria, delayed pressure urticaria, solar urticaria,
and vibratory urticaria) and nonphysical urticarias (cholinergic
urticaria, contact and aquagenic urticaria). Here, we review the
different forms of CIndU with an emphasis on symptomatic
dermographism, cold urticaria, cholinergic urticaria, and delayed
pressure urticaria. We discuss the clinical features, the diagnostic
workup including provocation and threshold testing, and
available treatment options. � 2018 American Academy of
Allergy, Asthma & Immunology (J Allergy Clin Immunol Pract
2018;6:1119-30)

Key words: Chronic inducible urticaria; Cold urticaria;
Symptomatic dermographism; Cholinergic urticaria; TempTest

Chronic inducible urticaria (CIndU) is a subgroup of chronic
urticaria (CU) where recurrent pruritic wheals and/or angioe-
dema occur after exposure to specific stimuli. CIndU includes
both physical (symptomatic dermographism [SD], cold and heat
urticaria, delayed pressure urticaria [DPU], solar urticaria, and
vibratory urticaria) and nonphysical urticarias (cholinergic
urticaria [CholU], contact and aquagenic urticaria; Table I).
CIndU is common, with an estimated prevalence of 0.5%, and
many patients are severely disabled, mainly due to the impact of
trigger avoidance. In adults, there is a female predominance for
the total group of physical urticarias (74% female).1,2

CIndU has several differences compared with chronic spon-
taneous urticaria (CSU). The duration of CIndU is often longer
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Abbreviations used

CholU- C
holinergic urticaria

CIndU- C
hronic inducible urticaria

ColdU- C
old urticaria

CSU- C
hronic spontaneous urticaria

CU- C
hronic urticaria
DPU- D
elayed pressure urticaria

FACU- F
amilial atypical cold urticaria

FCAS- F
amilial cold autoinflammatory syndrome

PLAID- P
hospholipase C-g2-associated deficiency and immune

dysregulation

QoL- Q
uality of life

SD- S
ymptomatic dermographism
TRP- T
ransient receptor potential
than CSU, with lower rates of remission at 1 year and some
studies showing the lowest rate of remission after 10 years for
cold urticaria (ColdU).3,4 The duration of individual wheals is
often relatively brief for CIndU, lasting minutes to hours, with
the exception being DPU. In addition, systemic symptoms of
mast cell activation may occur in many types of CIndU. A large
portion of patients with ColdU and CholU (35% to 70%)
experience systemic reactions including anaphylaxis, after
extensive cold exposure and exercise, respectively.5-7

CIndUs are diagnosed based on the patient history and the
results of provocation tests, which make use of the relevant
stimuli in controlled settings. ColdU, for example, is confirmed
by applying cold (eg, an ice cube) to the skin of patients, SD is
tested by scratching of the skin, and exercise and passive warming
(eg, a warm bath) are used for CholU provocation testing.
Disease activity, in patients with CIndU, is assessed by threshold
testing and activity scores, where available.

The therapeutic goal of CIndU management is to achieve
complete symptom control, by trigger avoidance, desensitization,
blocking the effects of mast cell mediators (eg, by nonsedating,
second-generation antihistamines), and prevention of mast cell
degranulation.

PATHOPHYSIOLOGY OF CIndU
The exact pathological mechanisms that result in CIndU are

still under investigation. The activation and degranulation of
tissue-resident mast cells and the subsequent release of proin-
flammatory mediators such as histamine play key roles.8-11 The
efficacy of anti-IgE (omalizumab) in many patients with CIndU
points to a possible role of IgE in the degranulation of mast cells in
CIndU. Type I autoimmunity, also known as autoallergy, is held
by many to be of major importance in the pathogenesis of CIndU.
The hypothesis is that different autoantigens bind to IgE on skin
mast cells and basophils activating these cells.12 Relevant envi-
ronmental triggers are thought to induce de novo expression of
these autoallergens. The autoallergens then bind to IgE (specific
for these autoallergens) bound to Fc

ε
RI on skin mast cells,

inducing their degranulation.12-14 In support of this concept,
patients with CIndU express increased serum levels of total IgE.13

In several subtypes of CIndU, for example, SD, ColdU, and solar
urticaria, the disease is passively transferable by transfer of serum,
with IgE being the suggested transferable serum factor.15,16 In
solar urticaria, specific photo-induced autoantigens have been
suggested to bind to IgE on mast cells.17,18 An older study in
ColdU showed desensitization by depletion of a cold-dependent
skin antigen that can activate mast cells.19 These studies support
the concept that IgE binding to Fc

ε
RI on skin mast cells may be

important in the pathogenesis of CIndU, explaining the respon-
siveness of CIndU to anti-IgE treatment.20-22

Mast cells and basophils may also be activated through
IgE-independent pathways. An area of recent research in physical
urticaria has been the role of transient receptor potential (TRP)
channels that can be regulated by changes in temperature, pH, or
osmolality and produce calcium influx into the cells. Studies
using a rat basophilic leukemia cell line suggested that the
transient receptor potential cation channel subfamily M member
8 (TRPM8) channel was activated on exposure to cold temper-
atures with mediator release.23 However, subsequent studies of
human mast cells found no expression of TRPM8 or functional
mutations in TRPM8 in patients with ColdU.24 The role of
other TRP proteins in CIndU is unknown.

It has been reported that CIndU and CSU are associated in
some patients, especially in physical urticaria and have a worse
prognosis. Exact data are not available on the prevalence of
CIndU and CSU.25,26

Our following review is focused on the 4 most frequent types
of CIndU: SD, ColdU, CholU, and DPU.
SYMPTOMATIC DERMOGRAPHISM

Clinical features
SD (synonym: urticaria factitia, dermographic urticaria) is the

most common physical urticaria and characterized by itching
and/or burning skin sensations and the development of itchy
wheals in response to rubbing, scratching, and/or scrubbing, that
is, shearing forces acting on the skin. In very rare cases,
angioedema can develop. SD is clinically distinct from the more
common “simple” dermographism, where whealing, but no itch
sensation, occurs after firm stroking of the skin. White der-
mographism (as seen in atopic patients) is not related to SD.

SD is often linked to CSU. In a group of 245 patients with
CSU, SD was the most common type of CIndU, affecting 25%
of the CSU group.26 In a retrospective study of 1200 patients
with CSU, SD was the most prominent form of CIndU.1

SD is chronic and usually of duration of several years before
spontaneous remission. In a questionnaire survey of 91 patients
with SD, the mean duration of disease was 61/4 years.27-29 In
most patients, the condition was continuous, and 25% had
prolonged symptom-free phases.

The symptom severity of SD was evaluated in 150 patients and
found to be mild in 17%, moderate in 45%, severe in 33%, and
very severe in 6% of patients.2 Quality of life (QoL) was signifi-
cantly impaired in 42% of patients, and 7% stated that a normal
life was not possible for them. These patients reported being
affected with fatigue (62%), sleep disturbance (53%), both during
work (60%), or leisure (61%).2 In 27 patients with SD, 43%
reported that their disease had an impact on their QoL. One in 3
patients report that psychosocial stress amplifies the symptoms.30

Diagnostic workup

Many patients with SD can be identified through the history.
Patients with CU who report pruritus without visible rash,
followed by linear wheals that last minutes, should be evaluated
for SD. Many patients describe chronic itch or a “skin crawling”
sensation leading to scratching. A review of patient photographs
for linear wheals can also assist in the diagnosis.



TABLE I. Subtypes of CIndUs: definitions and estimated prevalence

Subtype of CIndU Trigger Prevalence among patients with CIndUs

Physical urticaria

Symptomatic dermographism
(also called urticaria factitia)

Shear force acting on the skin (ie, friction) Adults: 50% to 78%, children: 38%

Cold urticaria (also called cold
contact urticaria)

Cold exposure to the skin Varies by climate. Adults: 8% to 37%,
children: 9% to 14%

Delayed pressure urticaria Application of sustained pressure to the skin Adults: 3% to 20%, children: 3% to 9%

Solar urticaria Light (UV and/or visible light) exposure Very rare; limited data

Heat contact urticaria Heat exposure of the skin Very rare; limited data

Vibratory angioedema Exposure to vibration Very rare; limited data

Other inducible urticaria

Cholinergic (including exercise induced) Active or passive body warming Adults: 6% to 13%, children: 19%

Contact urticaria Contact with eliciting agent Very rare; limited data

Aquagenic urticaria Skin contact with water Very rare; limited data

CIndU, Chronic inducible urticaria; UV, ultraviolet.

FIGURE 1. Testing instruments for CIndUs. A, TempTest 4.0 for provocation and threshold testing in cold urticaria. B, UVA- and
UVB-simulator for provocation and threshold testing in solar urticaria. C, HTZ dermographometer for provocation and threshold testing in
symptomatic dermographism. D, FricTest for provocation and threshold testing in symptomatic dermographism. E, Pressure device to be
loaded with different weight for provocation and threshold testing in delayed pressure urticaria. F, Standard laboratory vortex device for
provocation and threshold testing in vibratory angioedema. G, Bicycle ergometer for standardized provocation and threshold testing in
cholinergic urticaria. CIndU, Chronic inducible urticaria; UV, ultraviolet.
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After a careful medical history including comorbidities, the
diagnosis of SD should be assessed through provocation testing.
Most commonly, this is performed by using a wooden tongue
blade and applying firm pressure in a stroking motion to the
skin. Commercially available calibrated dermographometers
provide a more uniform method of testing using a specific tool
with defined pressure settings. The skin test site should be free of
signs of infection or inflammation. A wheal response without
itch indicates simple dermographism seen as a physiological
variation. A response is considered positive if a pruritic palpable
wheal is present within 10 minutes of provocation.

A calibrated dermographometer is commercially available
(HTZ Limited, London, UK) (Figure 1, C). It has a spring-
loaded smooth steel tip of 2.3 mm in diameter. The scale set-
tings from 0 to 15 are equivalent to a range of tip pressures from
approximately 20 to 160 g/mm2 (196-1569 kPa). The induction
of a pruritic and palpable wheal to the applied pressure of <36 g/
mm2 is considered as positive for SD. The tool’s adjustability
allows for determining the patient’s trigger threshold. Provoca-
tion and threshold testing can also be performed with FricTest, a
dermographic tester (Moxie, Berlin, Germany) in the shape of a
plastic comb with 4 tips (which are 3.0, 3.5, 4.0, and 4.5 mm in
length, respectively), which apply graded shearing forces to the
skin (Figure 1, D). Each tip is 3 mm in diameter and has a
slightly rounded end to minimize skin surface impairment. To
obtain a response, the instrument is placed vertically so that the



TABLE II. Classification of cold urticaria syndromes

Type of cold urticaria

Immediate cold

provocation test Comments

Acquired cold urticaria

Primary Positive Most common, idiopathic

Secondary

Cryoglobulinemia Positive Cryoglobulins and decreased CH50

Leukocytoclastic vasculitis Positive Skin biopsy with leukocytoclastic vasculitis and decreased CH50

Infectious diseases Positive Positive infectious serology (eg, rapid plasma reagin,
Epstein-Barr virus antibodies)

Atypical acquired cold urticaria

Systemic atypical acquired cold urticaria Negative Localized or generalized urticaria with cold exposure

Cold-dependent dermographism Negative Dermographic whealing after stroking precooled skin

Cold-induced cholinergic urticaria Negative Exercise in cold environments leads to generalized urticaria

Delayed cold urticaria Negative Urticaria develops 12-48 h after application of cold provocation

Localized cold reflex urticaria Negative Positive immediate urticarial response at a site distant to
cold provocation

Hereditary cold urticaria syndromes

Familial cold autoinflammatory syndrome Negative Pseudourticaria, fever, arthralgia, conjunctivitis occurring
1-2 h after cold exposure

Autosomal dominant disorder due to mutation in NLRP3

Phospholipase C-g2-associated deficiency
and immune dysregulation

Negative Cold urticaria onset at young age, antibody deficiency, autoimmunity
Positive tests for evaporative cooling
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tips are touching the skin, and then stroked once across the
width of the volar surface for a distance of approximately 60 mm.
A response to demographic testing is considered positive if a
pruritic palpable wheal of �3 mm width is present within 10
minutes after provocation.

Treatment
All patients with SD should be educated about the importance

of trigger avoidance. In addition, patients should be advised to
use, daily, a nonsedating second-generation H1 antihistamine at
the licensed dose as first-line therapy. Patients who do not obtain
complete control with this treatment should be advised to in-
crease the dose of their antihistamine up to 4 times the standard
dose.4,31-33 In the aforementioned study by Schoepke et al,2

antihistamine therapy resulted in complete control of symp-
toms in 23% of patients, marked improvement in 49% with only
4% reporting no effect. H2 antagonists along with H1 antihis-
tamines have been reported to improve SD in some small
studies.34-36 Treatments recommended for antihistamine-
resistant patients are omalizumab33,37,38 and cyclosporine. Pho-
totherapy and photochemotherapy have also been reported to be
effective but are less frequently used.39-42 Omalizumab resulted
in a high rate of complete and partial responders in 55 patients
with SD and a pronounced overall reduction in disease activity.21

This study showed that patients with SD unresponsive to anti-
histamine treatment benefit from treatment with omalizumab.

COLD URTICARIA

Clinical features
ColdU (synonym: acquired ColdU or cold contact urticaria) is

characterized by the appearance of wheals after contact with cold
or cooling and rewarming of the skin (Table II).43-46 ColdU is
the second most frequent subtype of physical urticaria. The
annual incidence is 0.05%47 with predominant manifestation in
young adults and slightly higher prevalence in women.6 The
clinical symptoms occur within minutes after skin contact with
cold air, cold liquids, cold solid objects, or evaporation-based
cooling and persist for approximately 1 hour.37,44,48 In severe
cases, patients can develop systemic involvement including
anaphylaxis.49 Local angioedema affecting the lips, tongue, or
pharyngeal tract has been associated with shock like reactions
after swimming in cold water.5 The disease duration of ColdU is
reported between 4.8 years and 7.9 years.6,7,47

Cold urticarias can be classified as those with typical responses
to cold provocation tests, those with atypical responses to cold
provocation, and those with familial forms50 (Table III).

Primary acquired ColdU is the most common form of ColdU
and is considered idiopathic in nature. Secondary acquired
ColdU is very rare and associated with an underlying disease
most commonly cryoglobulinemia, but infectious causes,
leukocytoclastic vasculitis, and some drug-induced cases have
been reported. Both primary and secondary acquired ColdU have
typical positive responses to cold provocation.

Several other rare forms of atypical acquired ColdU exist,
which have negative immediate tests to cold provocation and
include systemic atypical acquired ColdU, cold-dependent
dermographism, cold-induced CholU, delayed ColdU, and
localized cold-reflex urticaria.

Lastly, 3 hereditary forms of ColdU have been described.
Familial cold autoinflammatory syndrome (FCAS), previously
known as familial cold urticaria, is characterized by early onset of
an urticarial rash that occurs 1 to 2 hours after cold exposure and
is associated with systemic symptoms of fever, arthralgia,
conjunctivitis, and leukocytosis. Immediate cold provocation
tests are negative in these patients. FCAS is caused by mutations
in NLRP3 (cryopyrin) and is inherited in an autosomal dominant



TABLE III. Availability of tests, activity scores, and patient-related outcome parameter tools for CIndUs

Provocation

testing protocols

Threshold

testing protocols

Disease

activity scores QoL questionnaire

Control

test

Severity

index

Biomarker for

disease activity

Symptomatic dermographism þ90 þ90 e Under development þ127,128 e e

Cold urticaria þ90 þ90 e Under development þ127,128 þ58 e

Heat urticaria þ90 þ90 e e þ127,128 e e

Solar urticaria þ90 þ90 e e þ127,128 e e

Delayed pressure urticaria þ90 þ90 e e þ127,128 e e

Vibratory angioedema þ90 e e e þ127,128 e e

Cholinergic urticaria þ90 þ94 þ98 þ95 þ127,128 þ94 e

Contact urticaria þ90 e e e þ127,128 e e

Aquagenic urticaria þ90 e e e þ127,128 e e

CIndU, Chronic inducible urticaria; QoL, quality of life.

J ALLERGY CLIN IMMUNOL PRACT
VOLUME 6, NUMBER 4

MAURER ETAL 1123
fashion.51 FCAS is the mildest form of cryopyrin-associated
periodic syndromes, which also include Muckle-Wells syn-
drome and neonatal-onset multisystem inflammatory disease.52

Familial atypical cold urticaria (FACU) is inherited in an
autosomal dominant fashion and is characterized by cold-
induced pruritus, urticaria, angioedema, and sometimes syn-
cope with direct contact with a cold environment or object.53

Symptoms typically begin early in childhood (6 months to 4
years), are lifelong, and occur rapidly with cold exposure/contact.
Subsequent studies have identified that most of these patients
with FACU have been identified as having phospholipase C-g2-
associated deficiency and immune dysregulation (PLAID).54

This is an autosomal dominantly inherited condition character-
ized by ColdU at a young age, antibody deficiency, and
autoimmunity. All of these patients have negative skin tests for
cold provocation but will react to evaporative cooling. Whether
FACU and PLAID are the same syndrome is not entirely clear,
and not all patients have autoimmunity or antibody deficiency.

Diagnostic workup
Provocation tests should be performed by applying a defined

cold stimulus to the surface of the volar forearm. Traditionally,
testing is performed with an ice cube, cool packs, or cold water
baths. Testing with cool packs or cold water baths carries the risk
of systemic reactions and should not be performed. Testing with
an ice cube should be performed with the ice cube placed within
a thin plastic bag together with some water to avoid cold damage
and to prevent direct water contact, which can result in false
positive reactions in patients with aquagenic urticaria.55

Standardized temperature exposure tests can be performed
with TempTest (Courage & Khazaka, Cologne, Germany)
(Figure 1, A). TempTest is a Peltier element-based temperature
exposure device. The TempTest 4.0 model has a single Peltier
element (length: 350 mm, width: 2 mm) that provides a
continuous temperature gradient from 4�C to 44�C.56 The use
of TempTest allows for reproducible and standardized cold (and
heat) provocation tests and the identification of temperature and
stimulation thresholds.56,57

Cold provocation testing should be performed for 5 minutes.
In some patients, shorter or longer provocation times may be
appropriate. Test sites should be inspected and the responses be
assessed 10 minutes after the end of provocation testing. The test
should be considered positive if the test site shows a palpable and
clearly visible wheal and flare-type skin reaction associated, in
most cases, 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 threshold7 is the shortest duration of cold exposure suffi-
cient to induce a positive test reaction. Stimulation time
thresholds are determined by reducing, in 1-minute decrements,
the time of cold application. Stimulation time threshold tests can
be carried out with an ice cube or TempTest. Ice cube stimu-
lation time thresholds of �3 minutes are associated with higher
disease activity.7 The temperature threshold of patients with
ColdU, that is, the highest temperature sufficient to induce a
positive test reaction, can be assessed with TempTest, but not by
ice cube testing. Temperature thresholds should be determined
whenever TempTest is available, as this information 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.58

Patients with PLAID have negative immediate cold provoca-
tion tests. Evaporative cooling tests can be performed with
0.5 mL droplets of water alone, water covered by the environ-
ment, water with air flow, and ethanol for 10 minutes. Positive
tests include erythema, swelling, and pruritus of the site.
Treatment
All patients should be advised to avoid prolonged skin contact

with cold objects or exposure to air temperatures that are below
their threshold temperature. The first-line symptomatic treat-
ment are nonsedating H1 antihistamines.59-62 The standard
antihistamine dose does not provide complete protection in all
patients. Updosing of H1 antihistamines is effective in patients
with ColdU who do not respond to standard doses.63-67

Antihistamine-resistant ColdU patient can benefit from omali-
zumab treatment,38,68-70 antibiotic treatment,71 and cold
desensitization.14,72 Because anaphylaxis with systemic cold
exposure (eg, swimming in cold water) may occur in a subset of
patients, prescribing epinephrine autoinjectors may be appro-
priate. The authors do not routinely prescribe epinephrine to all
patients with ColdU but those with prior histories of cold-
induced anaphylaxis and those with histories of angioedema
affecting the lips, tongue, or pharyngeal tract are at high risk and
should be counseled and prescribed epinephrine autoinjectors.



FIGURE 2. Clinical features of different CIndUs. A, Symptographic dermographism. B, Delayed pressure urticaria. C, UV-induced
urticaria. D, Cold urticaria (induced with ice cubes). E, Cold urticaria induced with TempTest 4.0 (positive result). F, Cold urticaria
induced with TempTest 4.0 (threshold at 24�C; same patient as in E). G, Cholinergic urticaria (positive result after standardized
provocation testing); upper chest. H, Cholinergic urticaria (positive result after standardized provocation testing); volar forearm. Provo-
cation threshold testing is documented in standardized protocols (Figure 3). CIndU, Chronic inducible urticaria; UV, ultraviolet.
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Recently, it was shown that omalizumab, in doses of 150 and
300 mg, results in a high rate of complete and partial responders
in patients with ColdU and a pronounced overall reduction in
disease activity.22,73 The results of this study show that patients
with ColdU unresponsive to antihistamine treatment benefit
from a treatment with omalizumab. Antibiotic treatment with
doxycycline or penicillin for several weeks induced remission in
some patients.71,74 Desensitization is a procedure with repeated
cold exposure inducing the reduction in skin sensitivity to cold.
However, this treatment can induce an anaphylactic shock
during induction and should therefore only be performed under
expert physician supervision.14 Maintenance of tolerance requires
daily cold showers or baths. A study of 23 patients using cold
baths found increased cold temperature tolerance within days of
therapy. But when contacted many years later, all patients had
stopped therapy within months of the study despite these
positive effects.75 Thus, cold desensitization therapy is unlikely
to be an effective long-term therapy.

Leukotriene receptor antagonists alone or along with antihis-
tamines have been reported to be beneficial in cases of
ColdU.76,77 Cyclosporine, anakinra (anti-IL-1), etanercept
(TNF inhibitor), and ultraviolet B therapy reportedly showed
beneficial responses in selected cases.78-81 Reslizumab, an anti-
IL-5 antibody, effectively reduced the symptoms of CSU and
ColdU in a case study.82
CHOLINERGIC URTICARIA

Clinical features
CholU is characterized by itching, redness, and papular

whealing induced by exercise and passive warming (eg, hot bath).
Emotional stress as well as spicy and hot food can also provoke
these symptoms. Typically, these patients show tiny, short-lived
wheals with a pronounced flare reaction that is frequently
localized to the trunk and extremities83-90 (Figure 2, G and H)
and lasts for 15-60 minutes. But other morphological patterns,
including angioedema and systemic reactions, can also be
observed. CholU must be differentiated from exercise-induced
anaphylaxis, which is an anaphylactic reaction induced by
physical activity only,91 which might be food or drug dependent.
In exercise-induced anaphylaxis, the skin symptoms usually start
with distal pruritus (palmar, plantar, ears) followed by flushing
and an erythematous or urticarial rash with larger lesions. In
contrast, CholU usually starts with small wheals, which may later



FIGURE 3. Protocols for A, provocation and B, threshold testing of chronic inducible urticarias.
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FIGURE 3. (Continued)
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converge into larger ones. A key differentiating factor is that
passive heating (eg, hot baths, showers) does not induce exercise-
induced anaphylaxis, while passive heat is a common trigger for
CholU. CholU is frequently associated with an atopic disposi-
tion,92 especially in patients with early onset of disease.93

Diagnostic workup

Provocation testing should be performed to confirm CholU
and to rule out exercise-induced anaphylaxis. Caution is advised
in patients with pre-existing cardiac problems. Moderate physical
exercise appropriate to the patient’s age and general condition
should be undertaken (eg, on a stationary bicycle) (Figure 1, G).
Exercise should be performed according to a standardized
protocol.94 Wearing warm clothing in a warm room facilitates
the provocation tests. The test is positive if exercise challenge
leads to the typical rash over 10 minutes. If the exercise provo-
cation test is positive, a passive warming test should be carried
out (at least 24 hours later, 42�C full bath for up to 15 minutes,
body temperature should increase by �1.0�C) to exclude
exercise-induced anaphylaxis.

Recently, a standardized protocol for diagnosing and
measuring trigger thresholds using pulse-controlled ergometry
has been published.94 For this pulse-controlled ergometry test,
patients are seated on a 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 by 3
beats per minute to a final maximum increase of 90 beats per
minute above the starting level at 30 minutes. Time to whealing
correlates with disease activity; in other words, the sooner the
wheals appear, the more active the CholU. Disease-specific QoL
impairment in patients with CholU is assessed by use of the
CholU-QoL questionnaire.95

Treatment
In severely affected patients with CholU, the avoidance of

overheating is essential, but almost impossible. Symptomatic
treatment is the first-choice therapy for CholU. Nonsedating
second-generation H1 antihistamines96,97 and updosing in
nonresponders are effective in some patients.98 There are single
reports on the efficacy of omalizumab,99,100 scopolamine
butylbromide,101 methantheliniumbromide,102 combinations
of propranolol, antihistamines, and montelukast,103 as well as
treatments and injections with botulinum toxin.104 Desensiti-
zation protocols involving regular physical exercise or treatment
with autologous sweat have been described to be of benefit in
some patients.105,106 High doses of danazol (600 mg daily)
were reported to be effective. However, the side-effect profile of
danazol restricts its use,107-109 and dosing should be
minimized.

DELAYED PRESSURE URTICARIA

Clinical features

Patients with DPU develop delayed cutaneous erythema and
edema with often marked subcutaneous swelling after a pressure
stimulus. When this swelling involves the hands or feet, it is
indistinguishable from angioedema. Pressure-induced lesions
typically occur 4 to 6 hours later, but may occur as early as 30
minutes and last up to 48 hours.110 It is important to note that
many patients with DPU also have concomitant CSU and
angioedema, and hence many of their lesions may not be
exclusively pressure-related. Furthermore, many patients with
CSU, can have lesions that worsen at pressure sites (eg, beneath
belts, bra straps). In a study of 135 patients with CSU who
underwent systematic challenge tests for pressure-related urti-
caria, almost 40% had challenge test results consistent with
DPU.111 Historical features that aid in identifying patients with
DPU include delayed urticarial lesions from shoulder straps,
riding a bicycle, leaning against furniture, wearing seat belts,
tight clothing, and bra straps. Swelling of the feet may result
from walking, jogging, or tight shoes. Swelling of the hands may
result from carrying shopping bags or using a screwdriver or
hammer. The pathogenesis of DPU is unclear; however, both
lesional and nonlesional skin have shown increased immunore-
activity of TNF-a and IL-8 in the epidermis.112

Diagnostic workup
A common method of testing for DPU is referred to as the

“sand bag test.” This test can be performed by using 15 lbs of
weights attached to a strap applied to the shoulder, thigh, or
forearm for 15 minutes and observing the site over the next 24
hours for evidence of urticaria or edema.113 This technique is not
standardized and is not as reproducible as other methods. A
dermographometer applied at 100 g/mm2 (981 kPa) for 70
seconds on the upper back is a recommended technique with
greater reproducibility.90 Another diagnostic technique is the use
of weighted metal rods stabilized by a frame that may be lowered
vertically onto the skin of the thigh, back, or forearm. However,
there are several different weights and calibers of rods that have
been used by different investigators.110,111,114 The test site for
pressure provocation testing is considered positive when a red
palpable swelling is noted at the test site(s) approximately 6 hours
after application (Figure 2, D).

Treatment
Patients with DPU are recommended to avoid tight fitting

clothing and favor softer, looser fitting shoes. Activities that
exacerbate DPU may need to be modified or stopped. Although
antihistamines should be used as in other cases of CIndU, many
patients with DPU are resistant to antihistamines. A number of
alternative agents have been reported to be efficacious in DPU in
small case series or isolated case reports, including corticosteroids,
dapsone, montelukast, sulfasalazine, escitalopram, oral couma-
rins, tranexamic acid, theophylline, intravenous immunoglob-
ulin, and TNF inhibitors.115-125 Omalizumab has been shown to
be effective in 3 cases of DPU.126

OUTLOOK AND UNMET NEEDS
Over the past few years, novel tools for the diagnostic workup

and new treatment options for patients with SD, ColdU, CholU,
and DPU have become available. Less frequent forms of CIndU,
however, are still in need of further studies and the development
of tools to better manage them in clinical practice.20,73,90 Stan-
dardized provocation and threshold testing protocols need to be
developed for all CIndUs. Their use in diagnosing and moni-
toring CIndUs helps physicians and patients to understand
which triggers are relevant and to optimize disease management.
Disease activity scores, disease severity assessment tools, and QoL
questionnaires are available for some, but not all CIndUs
(Table III). They need to be developed for all. This will help
their management in routine clinical practice and will allow us to
investigate current and future treatments for their efficacy and
safety. As of now, we do not have biomarkers for any CIndU,
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neither for disease activity nor for the prognosis, and further
studies are needed for their identification and characterization.
The efficacy of antihistamines, at standard and higher than
standard doses, has not been investigated in most CIndUs.
Omalizumab has been shown, in controlled trials, to be effective
in ColdU and SD, but its use in all CIndUs is off label. Further
studies of these treatment options are needed, as is the devel-
opment of new ones. Finally, more research on the etiopatho-
genesis of CIndUs is needed to identify and characterize their
underlying causes and find a cure.

REFERENCES

1. Silpa-Archa N, Kulthanan K, Pinkaew S. Physical urticaria: prevalence, type
and natural course in a tropical country. J Eur Acad Dermatol Venereol 2011;
25:1194-9.

2. Schoepke N, Mlynek A, Weller K, Church MK, Maurer M. Symptomatic
dermographism: an inadequately described disease. J Eur Acad Dermatol
Venereol 2015;29:708-12.

3. Kozel MM, Mekkes JR, Bossuyt PM, Bos JD. Natural course of physical and
chronic urticaria and angioedema in 220 patients. J Am Acad Dermatol 2001;
45:387-91.

4. van der Valk PG, Moret G, Kiemeney LA. The natural history of chronic
urticaria and angioedema in patients visiting a tertiary referral centre. Br J
Dermatol 2002;146:110-3.

5. Mathelier-Fusade P, Aissaoui M, Bakhos D, Chabane MH, Leynadier F.
Clinical predictive factors of severity in cold urticaria. Arch Dermatol 1998;
134:106-7.

6. Neittaanmäki H. Cold urticaria. Clinical findings in 220 patients. J Am Acad
Dermatol 1985;13:636-44.

7. Wanderer AA, Grandel KE, Wasserman SI, Farr RS. Clinical characteristics
of cold-induced systemic reactions in acquired cold urticaria syndromes:
recommendations for prevention of this complication and a proposal for a
diagnostic classification of cold urticaria. J Allergy Clin Immunol 1986;78:
417-23.

8. Chang TW, Chen C, Lin CJ, Metz M, Church MK, Maurer M. The potential
pharmacologic mechanisms of omalizumab in patients with chronic sponta-
neous urticaria. J Allergy Clin Immunol 2015;135:337-42.

9. Church MK, Kolkhir P, Metz M, Maurer M. The role and relevance of mast
cells in urticaria. Immunol Rev 2018;282:232-47.

10. Jacques P, Lavoie A, Bedard PM, Brunet C, Hebert J. Chronic idiopathic
urticaria: profiles of skin mast cell histamine release during active disease and
remission. J Allergy Clin Immunol 1992;89:1139-43.

11. Kaplan AP, Horakova Z, Katz SI. Assessment of tissue fluid histamine levels
in patients with urticaria. J Allergy Clin Immunol 1978;61:350-4.

12. Kolkhir P, Church MK, Weller K, Metz M, Schmetzer O, Maurer M. Auto-
immune chronic spontaneous urticaria: what we know and what we don‘t
know. J Allergy Clin Immunol 2017;139:1772-81.

13. Altrichter S, Peter HJ, Pisarevskaja D, Metz M, Martus P, Maurer M. IgE
mediated autoallergy against thyroid peroxidase—a novel pathomechanism of
chronic spontaneous urticaria? PLoS One 2011;6:e14794.

14. Kring Tannert L, Stahl Skov P, Bjerremann Jensen L, Maurer M, Bindslev-
Jensen C. Cold urticaria patients exhibit normal skin levels of functional
mast cells and histamine after tolerance induction. Dermatology 2012;224:
101-5.

15. Houser DD, Arbesman CE, Ito K, Wicher K. Cold urticaria. Immunologic
studies. Am J Med 1970;49:23-33.

16. Newcomb RW, Nelson H. Dermographia mediated by immunoglobulin E. Am
J Med 1973;54:174-80.

17. Kojima M, Horiko T, Nakamura Y, Aoki T. Solar urticaria. The relationship of
photoallergen and action spectrum. Arch Dermatol 1986;122:550-5.

18. Miyauchi H, Horio T. Detection of action, inhibition and augmentation spectra
in solar urticaria. Dermatology 1995;191:286-91.

19. Keahey TM, Indrisano J, Kaliner MA. A case study on the induction of clinical
tolerance in cold urticaria. J Allergy Clin Immunol 1988;82:256-61.

20. Maurer M, Metz M, Brehler R, Hillen U, Jakob T, Mahler V, et al. Omali-
zumab treatment in patients with chronic inducible urticaria: a systematic re-
view of published evidence. J Allergy Clin Immunol 2018;141:638-49.

21. Maurer M, Schutz A, Weller K, Schoepke N, Peveling-Oberhag A,
Staubach P, et al. Omalizumab is effective in symptomatic dermographism-
results of a randomized placebo-controlled trial. J Allergy Clin Immunol
2017;140:870-873.e5.
22. Metz M, Schutz A, Weller K, Gorczyza M, Zimmer S, Staubach P, et al.
Omalizumab is effective in cold urticaria-results of a randomized placebo-
controlled trial. J Allergy Clin Immunol 2017;140:864-867.e5.

23. Cho Y, Jang Y, Yang YD, Lee CH, Lee Y, Oh U. TRPM8 mediates cold and
menthol allergies associated with mast cell activation. Cell Calcium 2010;48:
202-8.

24. Medic N, Desai A, Komarow H, Burch LH, Bandara G, Beaven MA, et al.
Examination of the role of TRPM8 in human mast cell activation and its
relevance to the etiology of cold-induced urticaria. Cell Calcium 2011;50:
473-80.

25. Sánchez-Borges M, González-Aveledo L, Caballero-Fonseca F, Capriles-
Hulett A. Review of physical urticarias and testing methods. Curr Allergy
Asthma Rep 2017;17:51.

26. Sanchez J, Amaya E, Acevedo A, Celis A, Caraballo D, Cardona R. Preva-
lence of inducible urticaria in patients with chronic spontaneous urticaria:
associated risk factors. J Allergy Clin Immunol Pract 2017;5:464-70.

27. Abajian M, Mlynek A, Maurer M. Physical urticaria. Curr Allergy Asthma Rep
2012;12:281-7.

28. Fleischer M, Grabbe J. Physical urticaria [in German]. Hautarzt 2004;55:
344-9.

29. Zuberbier T, Maurer M. Urticaria: current opinions about etiology, diagnosis
and therapy. Acta Derm Venereol 2007;87:196-205.

30. Wallengren J, Isaksson A. Urticarial dermographism: clinical features and
response to psychosocial stress. Acta Derm Venereol 2007;87:493-8.

31. Magerl M, Schmolke J, Metz M, Zuberbier T, Siebenhaar F, Maurer M.
Prevention of signs and symptoms of dermographic urticaria by single-dose
ebastine 20 mg. Clin Exp Dermatol 2009;34:e137-40.

32. Sharpe GR, Shuster S. The effect of cetirizine on symptoms and wealing in
dermographic urticaria. Br J Dermatol 1993;129:580-3.

33. Zuberbier T, Aberer W, Asero R, Abdul Latiff AH, Baker D, Ballmer-
Weber B, et al. The EAACI/GA(2)LEN/EDF/WAO guideline for the defini-
tion, classification, diagnosis and management of urticaria. The 2017 revision
and update [published online ahead of print January 15, 2018]. Allergy. https://
doi.org/10.1111/all.13397.

34. Matthews CN, Boss JM, Warin RP, Storari F. The effect of H1 and H2 his-
tamine antagonists on symptomatic dermographism. Br J Dermatol 1979;101:
57-61.

35. Kaur S, Greaves M, Eftekhari N. Factitious urticaria (dermographism): treat-
ment by cimetidine and chlorpheniramine in a randomized double-blind study.
Br J Dermatol 1981;104:185-90.

36. Cook J, Shuster S. The effect of H1 and H2 receptor antagonists on the der-
mographic response. Acta Derm Venereol 1983;63:260-2.

37. Krause K, Ardelean E, Kessler B, Magerl M, Metz M, Siebenhaar F, et al.
Antihistamine-resistant urticaria factitia successfully treated with anti-
immunoglobulin E therapy. Allergy 2010;65:1494-5.

38. Metz M, Altrichter S, Ardelean E, Kessler B, Krause K, Magerl M, et al. Anti-
immunoglobulin E treatment of patients with recalcitrant physical urticaria. Int
Arch Allergy Immunol 2011;154:177-80.

39. Adamski H, Viguier M, pour la Societe francaise de p. Solar urticaria [in
French]. Ann Dermatol Venereol 2012;139:324-8. quiz 323, 330.

40. Borzova E, Rutherford A, Konstantinou GN, Leslie KS, Grattan CE.
Narrowband ultraviolet B phototherapy is beneficial in antihistamine-resistant
symptomatic dermographism: a pilot study. J Am Acad Dermatol 2008;59:
752-7.

41. Johnsson M, Falk ES, Volden G. UVB treatment of factitious urticaria. Pho-
todermatol 1987;4:302-4.

42. Logan RA, O’Brien TJ, Greaves MW. The effect of psoralen photo-
chemotherapy (PUVA) on symptomatic dermographism. Clin Exp Dermatol
1989;14:25-8.

43. Duke W. Urticaria caused specifically by the action of physical agents:(light,
cold, heat, freezing, burns, mechanical irritation, and physical and mental
exertion). JAMA 1924;83:3-9.

44. Mathelier-Fusade P, Leynadier F. Cold urticaria [in French]. Ann Dermatol
Venereol 1994;121:429-33.

45. Maurer M. Cold urticaria. In: Saini S, Callen J, editors. UpToDate. Waltham,
MA: Wolters Kluwer Health; 2018.

46. Wanderer AA. An ’allergy’ to cold. Hosp Pract 1979;14:136-7.
47. Moller A, Henning M, Zuberbier T, Czarnetzki-Henz BM. Epidemiology and

clinical aspects of cold urticaria [in German]. Hautarzt 1996;47:510-4.
48. Wanderer AA. Essential acquired cold urticaria. J Allergy Clin Immunol 1990;

85:531-2.
49. Hochstadter EF, Ben-Shoshan M. Cold-induced urticaria: challenges in diag-

nosis and management. BMJ Case Rep 2013;2013:bcr2013010441. https://doi.
org/10.1136/bcr-2013-010441.

http://refhub.elsevier.com/S2213-2198(18)30265-4/sref1
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref1
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref1
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref2
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref2
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref2
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref3
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref3
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref3
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref4
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref4
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref4
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref5
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref5
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref5
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref6
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref6
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref7
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref8
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref8
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref8
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref9
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref9
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref10
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref10
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref10
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref11
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref11
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref12
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref12
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref12
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref13
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref13
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref13
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref14
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref14
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref14
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref14
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref15
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref15
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref16
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref16
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref17
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref17
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref18
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref18
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref19
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref19
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref20
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref20
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref20
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref21
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref21
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref21
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref21
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref22
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref22
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref22
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref23
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref23
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref23
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref24
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref24
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref24
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref24
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref25
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref25
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref25
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref26
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref26
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref26
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref27
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref27
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref28
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref28
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref29
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref29
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref30
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref30
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref31
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref31
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref31
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref32
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref32
https://doi.org/10.1111/all.13397
https://doi.org/10.1111/all.13397
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref34
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref34
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref34
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref35
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref35
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref35
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref36
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref36
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref37
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref37
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref37
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref38
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref38
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref38
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref39
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref39
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref40
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref40
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref40
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref40
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref41
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref41
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref42
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref42
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref42
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref43
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref43
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref43
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref44
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref44
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref45
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref45
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref46
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref47
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref47
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref48
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref48
https://doi.org/10.1136/bcr-2013-010441
https://doi.org/10.1136/bcr-2013-010441


J ALLERGY CLIN IMMUNOL PRACT
VOLUME 6, NUMBER 4

MAURER ETAL 1129
50. Dice JP. Physical urticaria. Immunol Allergy Clin North Am 2004;24:
225-46.

51. Hoffman HM, Broderick L. The role of the inflammasome in patients with
autoinflammatory diseases. J Allergy Clin Immunol 2016;138:3-14.

52. Krause K, Grattan CE, Bindslev-Jensen C, Gattorno M, Kallinich T, de
Koning HD, et al. How not to miss autoinflammatory diseases masquerading
as urticaria. Allergy 2012;67:1465-74.

53. Gandhi C, Healy C, Wanderer AA, Hoffman HM. Familial atypical cold ur-
ticaria: description of a new hereditary disease. J Allergy Clin Immunol 2009;
124:1245-50.

54. Ombrello MJ, Remmers EF, Sun G, Freeman AF, Datta S, Torabi-Parizi P,
et al. Cold urticaria, immunodeficiency, and autoimmunity related to PLCG2
deletions. N Engl J Med 2012;366:330-8.

55. Gimenez-Arnau A, Serra-Baldrich E, Camarasa JG. Chronic aquagenic urti-
caria. Acta Derm Venereol 1992;72:389.

56. Magerl M, Abajian M, Krause K, et al. An improved Peltier effect-based
instrument for critical temperature threshold measurement in cold- and heat-
induced urticaria. J Eur Acad Dermatol Venereol 2015;29:2043-5.

57. Siebenhaar F, Staubach P, Metz M, Magerl M, Jung J, Maurer M. Peltier
effect-based temperature challenge: an improved method for diagnosing cold
urticaria. J Allergy Clin Immunol 2004;114:1224-5.

58. Mlynek A, Magerl M, Siebenhaar F, Weller K, Vieira Dos Santos R,
Zuberbier T, et al. Results and relevance of critical temperature threshold
testing in patients with acquired cold urticaria. Br J Dermatol 2010;162:
198-200.

59. Magerl M, Schmolke J, Siebenhaar F, Zuberbier T, Metz M, Maurer M. Ac-
quired cold urticaria symptoms can be safely prevented by ebastine. Allergy
2007;62:1465-8.

60. Metz M, Scholz E, Ferran M, Izquierdo I, Gimenez-Arnau A, Maurer M.
Rupatadine and its effects on symptom control, stimulation time, and tem-
perature thresholds in patients with acquired cold urticaria. Ann Allergy
Asthma Immunol 2010;104:86-92.

61. Newcombe F, Ratcliff G. Handedness, speech lateralization and ability.
Neuropsychologia 1973;11:399-407.

62. Weinstein ME, Wolff AH, Bielory L. Efficacy and tolerability of second- and
third-generation antihistamines in the treatment of acquired cold urticaria: a
meta-analysis. Ann Allergy Asthma Immunol 2010;104:518-22.

63. Abajian M, Curto-Barredo L, Krause K, Santamaria E, Izquierdo I,
Church MK, et al. Rupatadine 20 mg and 40 mg are effective in reducing
the symptoms of chronic cold urticaria. Acta Derm Venereol 2016;96:
56-9.

64. Krause K, Spohr A, Zuberbier T, Church MK, Maurer M. Up-dosing with
bilastine results in improved effectiveness in cold contact urticaria. Allergy
2013;68:921-8.

65. Magerl M, Pisarevskaja D, Staubach P, Martus P, Church MK, Maurer M.
Critical temperature threshold measurement for cold urticaria: a randomized
controlled trial of H(1)-antihistamine dose escalation. Br J Dermatol 2012;166:
1095-9.

66. Martinez-Escala ME, Curto-Barredo L, Carnero L, Pujol RM, Gimenez-
Arnau AM. Temperature thresholds in assessment of the clinical course of
acquired cold contact urticaria: a prospective observational one-year study.
Acta Derm Venereol 2015;95:278-82.

67. Siebenhaar F, Degener F, Zuberbier T, Martus P, Maurer M. High-dose
desloratadine decreases wheal volume and improves cold provocation
thresholds compared with standard-dose treatment in patients with acquired
cold urticaria: a randomized, placebo-controlled, crossover study. J Allergy
Clin Immunol 2009;123:672-9.

68. Boyce JA. Successful treatment of cold-induced urticaria/anaphylaxis with
anti-IgE. J Allergy Clin Immunol 2006;117:1415-8.

69. Brodska P, Schmid-Grendelmeier P. Treatment of severe cold contact urticaria
with omalizumab: case reports. Case Rep Dermatol 2012;4:275-80.

70. Le Moing A, Becourt C, Pape E, Dejobert Y, Delaporte E, Staumont-Salle D.
Effective treatment of idiopathic chronic cold urticaria with omalizumab:
report of 3 cases. J Am Acad Dermatol 2013;69:e99-101.

71. Gorczyza M, Schoepke N, Krause K, Hawro T, Maurer M. Patients with
chronic cold urticaria may benefit from doxycycline therapy. Br J Dermatol
2017;176:259-61.

72. Leigh IM, Ramsay CA, Calnan CD. Cold urticaria-’desensitisation’. Trans St
Johns Hosp Dermatol Soc 1974;60:40-2.

73. Dressler C, Werner RN, Eisert L, Zuberbier T, Nast A, Maurer M. Chronic
inducible urticaria: a systematic review of treatment options. J Allergy Clin
Immunol 2018;141:1726-34.

74. Illig L. Positive side-effects of antibiotic and antimicrobial drugs in therapy
(author’s transl) [in German]. Infection 1979;7(Suppl 6):584-8.
75. von Mackensen YA, Sticherling M. Cold urticaria: tolerance induction with
cold baths. Br J Dermatol 2007;157:835-6.

76. Hani N, Hartmann K, Casper C, Peters T, Schneider LA, Hunzelmann N, et al.
Improvement of cold urticaria by treatment with the leukotriene receptor
antagonist montelukast. Acta Derm Venereol 2000;80:229.

77. Bonadonna P, Lombardi C, Senna G, Canonica GW, Passalacqua G. Treatment
of acquired cold urticaria with cetirizine and zafirlukast in combination. J Am
Acad Dermatol 2003;49:714-6.

78. Marsland AM, Beck MH. Cold urticaria responding to systemic ciclosporin. Br
J Dermatol 2003;149:214-5.

79. Bodar EJ, Simon A, de Visser M, van der Meer JW. Complete remission of
severe idiopathic cold urticaria on interleukin-1 receptor antagonist (anakinra).
Neth J Med 2009;67:302-5.

80. Gualdi G, Monari P, Rossi MT, Crotti S, Calzavara-Pinton PG. Successful
treatment of systemic cold contact urticaria with etanercept in a patient with
psoriasis. Br J Dermatol 2012;166:1373-4.

81. Hannuksela M, Kokkonen EL. Ultraviolet light therapy in chronic urticaria.
Acta Derm Venereol 1985;65:449-50.

82. Maurer M, Altrichter S, Metz M, Zuberbier T, Church MK, Bergmann KC.
Benefit from reslizumab treatment in a patient with chronic spontaneous ur-
ticaria and cold urticaria. J Eur Acad Dermatol Venereol 2018;32:e112-3.

83. Abajian M, Schoepke N, Altrichter S, Zuberbier T, Maurer M. Physical urti-
carias and cholinergic urticaria. Immunol Allergy Clin North Am 2014;34:
73-88.

84. Czarnetzki BM. Ketotifen in cholinergic urticaria. J Allergy Clin Immunol
1990;86:138-9.

85. Illig L. On the pathogenesis of cholinergic urticaria. I. Clinical observations
and histological studies [in German]. Arch Klin Exp Dermatol 1967;229:
231-47.

86. Illig L, Heinicke A. On the pathogenesis of cholinergic urticaria. II. Studies on
the relationships of cholinergic urticaria to sweat secretions with the help of
various cholinomimetics [in German]. Arch Klin Exp Dermatol 1967;229:
285-99.

87. Illig L, Heinicke A. On the pathogenesis of cholinergic urticaria. 3. The in-
fluence of sweat secretion inhibition on cholinergic urticaria [in German]. Arch
Klin Exp Dermatol 1967;229:345-59.

88. Illig L, Heinicke A. On the pathogenesis of cholinergic urticaria. IV. On the
problem of a true antigen-antibody reaction [in German]. Arch Klin Exp
Dermatol 1967;229:360-71.

89. Illig L, Heinicke A. Pathogenesis of cholinergic urticaria. V. The pharmaco-
logic reactivity of the Prausnitz-Kustner reaction and the origin of the antigen
[in German]. Arch Klin Exp Dermatol 1967;230:34-47.

90. Magerl M, Altrichter S, Borzova E, et al. The definition, diagnostic testing, and
management of chronic inducible urticarias—The EAACI/GA(2) LEN/EDF/
UNEV consensus recommendations 2016 update and revision. Allergy 2016;
71:780-802.

91. Montgomery SL. Cholinergic urticaria and exercise-induced anaphylaxis. Curr
Sports Med Rep 2015;14:61-3.

92. Altrichter S, Koch K, Church MK, Maurer M. Atopic predisposition in
cholinergic urticaria patients and its implications. J Eur Acad Dermatol
Venereol 2016;30:2060-5.

93. Asady A, Ruft J, Ellrich A, Hawro T, Maurer M, Altrichter S. Cholinergic
urticaria patients of different age groups have distinct features. Clin Exp Al-
lergy 2017;47:1609-14.

94. Altrichter S, Salow J, Ardelean E, Church MK, Werner A, Maurer M.
Development of a standardized pulse-controlled ergometry test for diag-
nosing and investigating cholinergic urticaria. J Dermatol Sci 2014;75:
88-93.

95. Ruft J, Asady A, Staubach P, Casale T, Sussmann G, Zuberbier T, et al.
Development and validation of the Cholinergic Urticaria Quality-of-Life
Questionnaire (CholU-QoL). Clin Exp Allergy 2018;48:433-44.

96. Zuberbier T, Aberer W, Burtin B, Rihoux JP, Czarnetzki BM. Efficacy of
cetirizine in cholinergic urticaria. Acta Derm Venereol 1995;75:147-9.

97. Zuberbier T, Munzberger C, Haustein U, Trippas E, Burtin B, Mariz SD, et al.
Double-blind crossover study of high-dose cetirizine in cholinergic urticaria.
Dermatology 1996;193:324-7.

98. Koch K, Weller K, Werner A, Maurer M, Altrichter S. Antihistamine updosing
reduces disease activity in patients with difficult-to-treat cholinergic urticaria.
J Allergy Clin Immunol 2016;138:1483-1485.e9.

99. Kutlu A, Tanoglu A, Ozturk S. Healing effects of omalizumab in a patient with
cholinergic urticaria associated severe dyspeptic complaints. Chin Med J
(Engl) 2015;128:1559-60.

100. Metz M, Bergmann P, Zuberbier T, Maurer M. Successful treatment of cholinergic
urticaria with anti-immunoglobulin E therapy. Allergy 2008;63:247-9.

http://refhub.elsevier.com/S2213-2198(18)30265-4/sref50
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref50
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref51
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref51
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref52
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref52
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref52
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref53
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref53
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref53
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref54
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref54
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref54
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref55
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref55
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref56
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref56
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref56
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref57
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref57
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref57
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref58
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref58
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref58
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref58
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref59
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref59
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref59
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref60
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref60
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref60
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref60
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref61
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref61
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref62
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref62
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref62
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref63
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref63
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref63
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref63
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref64
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref64
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref64
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref65
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref65
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref65
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref65
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref66
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref66
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref66
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref66
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref67
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref67
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref67
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref67
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref67
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref68
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref68
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref69
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref69
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref70
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref70
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref70
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref71
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref71
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref71
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref72
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref72
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref73
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref73
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref73
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref74
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref74
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref75
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref75
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref76
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref76
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref76
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref77
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref77
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref77
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref78
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref78
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref79
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref79
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref79
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref80
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref80
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref80
http://refhub.elsevier.com/S2213-2198(18)30265-4/sre81
http://refhub.elsevier.com/S2213-2198(18)30265-4/sre81
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref82
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref82
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref82
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref83
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref83
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref83
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref84
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref84
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref85
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref85
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref85
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref86
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref86
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref86
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref86
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref87
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref87
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref87
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref88
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref88
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref88
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref89
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref89
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref89
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref90
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref90
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref90
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref90
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref91
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref91
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref92
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref92
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref92
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref93
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref93
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref93
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref94
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref94
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref94
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref94
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref95
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref95
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref95
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref96
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref96
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref97
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref97
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref97
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref98
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref98
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref98
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref99
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref99
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref99
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref100
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref100


J ALLERGY CLIN IMMUNOL PRACT
JULY/AUGUST 2018

1130 MAURER ETAL
101. Ujiie H, Shimizu T, Natsuga K, Arita K, Tomizawa K, Shimizu H. Severe
cholinergic urticaria successfully treated with scopolamine butylbromide in
addition to antihistamines. Clin Exp Dermatol 2006;31:588-9.

102. Altrichter S, Wosny K, Maurer M. Successful treatment of cholinergic urticaria
with methantheliniumbromide. J Dermatol 2015;42:422-4.

103. Feinberg JH, Toner CB. Successful treatment of disabling cholinergic urticaria.
Mil Med 2008;173:217-20.

104. Sheraz A, Halpern S. Cholinergic urticaria responding to botulinum toxin
injection for axillary hyperhidrosis. Br J Dermatol 2013;168:1369-70.

105. Kozaru T, Fukunaga A, Taguchi K, Ogura K, Nagano T, Oka M, et al. Rapid
desensitization with autologous sweat in cholinergic urticaria. Allergol Int
2011;60:277-81.

106. Nakamizo S, Egawa G, Miyachi Y, Kabashima K. Cholinergic urticaria:
pathogenesis-based categorization and its treatment options. J Eur Acad
Dermatol Venereol 2012;26:114-6.

107. Berth-Jones J, Graham-Brown RA. Cholinergic pruritus, erythema and urticaria:
a disease spectrum responding to danazol. Br J Dermatol 1989;121:235-7.

108. La Shell MS, England RW. Severe refractory cholinergic urticaria treated with
danazol. J Drugs Dermatol 2006;5:664-7.

109. Wong E, Eftekhari N, Greaves MW, Ward AM. Beneficial effects of danazol
on symptoms and laboratory changes in cholinergic urticaria. Br J Dermatol
1987;116:553-6.

110. Lawlor F, Black AK. Delayed pressure urticaria. Immunol Allergy Clin North
Am 2004;24:247-58.

111. Barlow RJ, Warburton F, Watson K, Black AK, Greaves MW. Diagnosis and
incidence of delayed pressure urticaria in patients with chronic urticaria. J Am
Acad Dermatol 1993;29:954-8.

112. Hermes B, Prochazka AK, Haas N, Jurgovsky K, Sticherling M, Henz BM.
Upregulation of TNF-alpha and IL-3 expression in lesional and uninvolved
skin in different types of urticaria. J Allergy Clin Immunol 1999;103:307-14.

113. Ryan TJ, Shim-Young N, Turk JL. Delayed pressure urticaria. Br J Dermatol
1968;80:485-90.

114. Lawlor F, Black AK, Ward AM, Morris R, Greaves MW. Delayed pressure
urticaria, objective evaluation of a variable disease using a dermographometer
and assessment of treatment using colchicine. Br J Dermatol 1989;120:403-8.

115. Magerl M, Philipp S, Manasterski M, Friedrich M, Maurer M. Successful
treatment of delayed pressure urticaria with anti-TNF-alpha. J Allergy Clin
Immunol 2007;119:752-4.
116. Morgan M, Khan DA. Therapeutic alternatives for chronic urticaria: an evi-
dence-based review, part 1. Ann Allergy Asthma Immunol 2008;100:403-11.

117. Morgan M, Khan DA. Therapeutic alternatives for chronic urticaria: an ev-
idence-based review, part 2. Ann Allergy Asthma Immunol 2008;100:
517-26.

118. Eskeland S, Tanum L, Halvorsen JA. Delayed pressure urticaria treated with
the selective serotonin reuptake inhibitor escitalopram. Clin Exp Dermatol
2016;41:526-8.

119. Swerlick RA, Puar N. Delayed pressure urticaria: response to treatment with
sulfasalazine in a case series of seventeen patients. Dermatol Ther 2015;28:
318-22.

120. Samarasinghe V, Marsland AM. Class action of oral coumarins in the treat-
ment of a patient with chronic spontaneous urticaria and delayed-pressure
urticaria. Clin Exp Dermatol 2012;37:741-3.

121. Grundmann SA, Kiefer S, Luger TA, Brehler R. Delayed pressure urticaria -
dapsone heading for first-line therapy? J Dtsch Dermatol Ges 2011;9:908-12.

122. Shedden C, Highet AS. Delayed pressure urticaria controlled by tranexamic
acid. Clin Exp Dermatol 2006;31:295-6.

123. Kalogeromitros D, Kempuraj D, Katsarou-Katsari A, Gregoriou S, Makris M,
Boucher W, et al. Theophylline as "add-on" therapy in patients with delayed
pressure urticaria: a prospective self-controlled study. Int J Immunopathol
Pharmacol 2005;18:595-602.

124. Dawn G, Urcelay M, Ah-Weng A, O’Neill SM, Douglas WS. Effect of high-
dose intravenous immunoglobulin in delayed pressure urticaria. Br J Dermatol
2003;149:836-40.

125. Nettis E, Pannofino A, Cavallo E, Ferrannini A, Tursi A. Efficacy of mon-
telukast, in combination with loratadine, in the treatment of delayed pressure
urticaria. J Allergy Clin Immunol 2003;112:212-3.

126. Quintero OP, Arrondo AP, Veleiro B. Rapid response to omalizumab in 3
cases of delayed pressure urticaria. J Allergy Clin Immunol Pract 2017;5:
179-80.

127. Weller K, Groffik A, Church MK, Hawro T, Krause K, Metz M, et al.
Development and validation of the Urticaria Control Test: a patient-reported
outcome instrument for assessing urticaria control. J Allergy Clin Immunol
2014;133:1365-72.e1-6.

128. Ohanyan T, Schoepke N, Bolukbasi B, Metz M, Hawro T, Zuberbier T, et al.
Responsiveness and minimal important difference of the urticaria control test. J
Allergy Clin Immunol 2017;140:1710-3.e11.

http://refhub.elsevier.com/S2213-2198(18)30265-4/sref101
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref101
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref101
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref102
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref102
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref103
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref103
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref104
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref104
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref105
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref105
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref105
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref106
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref106
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref106
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref107
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref107
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref108
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref108
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref109
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref109
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref109
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref110
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref110
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref111
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref111
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref111
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref112
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref112
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref112
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref113
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref113
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref114
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref114
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref114
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref115
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref115
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref115
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref116
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref116
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref117
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref117
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref117
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref118
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref118
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref118
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref119
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref119
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref119
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref120
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref120
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref120
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref121
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref121
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref122
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref122
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref123
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref123
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref123
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref123
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref124
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref124
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref124
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref125
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref125
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref125
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref126
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref126
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref126
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref127
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref127
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref127
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref127
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref128
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref128
http://refhub.elsevier.com/S2213-2198(18)30265-4/sref128


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	How to Approach Chronic Inducible Urticaria
	Pathophysiology of CIndU
	Symptomatic Dermographism
	Clinical features
	Diagnostic workup
	Treatment

	Cold Urticaria
	Clinical features
	Diagnostic workup
	Treatment

	Cholinergic Urticaria
	Clinical features
	Diagnostic workup
	Treatment

	Delayed Pressure Urticaria
	Clinical features
	Diagnostic workup
	Treatment

	Outlook and Unmet Needs
	References


