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ABSTRACT
This is Part 2 of an updated follow-up review of the World Allergy Organization (WAO) position
paper on the diagnosis and treatment of urticaria and angioedema. Since that document was
published, new advances in the understanding of the pathogenesis of chronic urticaria, and
greater experience with the use of biologics in patients with severe refractory disease, mainly
omalizumab, have been gained. For these reasons, WAO decided to initiate an update targeted to
general practitioners around the world, incorporating the most recent information on epidemi-
ology, immunopathogenesis, comorbidities, quality of life, clinical case presentations, and the
management of chronic spontaneous and chronic inducible urticaria, and urticaria in special sit-
uations such as childhood and pregnancy. A special task force of WAO experts was invited to write
the different sections of the manuscript, and the final document was approved by the WAO Board
of Directors. This paper is not intended to be a substitute for current national and international
guidelines on the management of urticaria and angioedema, but to provide an updated simplified
guidance for physicians around the world who have to manage patients with this common ailment.
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INTRODUCTION condition compromises daily life,2 and is
Chronic spontaneous urticaria (CSU) is clinically
manifested as wheals and/or angioedema (AE)
lasting for more than 6 weeks, affecting all age
groups, and observed more often in females. Its
prevalence has been estimated in 1–2%.1 This
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associated with several comorbidities, both
physical and psychological, such as depression
and anxiety.3 There is also an important
economic impact of the disease which has been
calculated in more than 200 million $ per year in
the United States, especially due to medication
costs, and work absenteeism.4

Recent investigations have advanced the
knowledge on the immunological mechanisms of
CSU and AE and have opened opportunities to
postulate new therapies directed to specific mo-
lecular targets for this disease.

In 2012 WAO published a position paper on the
diagnosis and treatment of urticaria with a global
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vision.5 Since then, greater experience with the use
of biologics, mainly omalizumab, in patients with
severe disease has been acquired. WAO decided
to initiate an updated review of that paper
targeted to general practitioners around the
world, incorporating the most recent information
on epidemiology, immunopathogenesis,
comorbidities, quality of life, clinical case
presentations, and the management of CSU and
chronic inducible urticaria (CIndU), including
urticaria in special situations such as childhood
and pregnancy. This update is a summary of the
most current information on urticaria and
angioedema and was developed to offer
guidance to general practitioners worldwide who
must deal with this disease, although it is not
intended to be a substitute for national and
international guidelines which are currently in use.
THERAPEUTICS AND INTEGRAL
MANAGEMENT OF CHRONIC
SPONTANEOUS URTICARIA AND
CHRONIC INDUCIBLE URTICARIA

Pharmacological treatment

The treatment of chronic urticaria has been
delineated in various national and international
guidelines that proposed a stepwise protocol of
therapy based on symptom severity and response
to the medication.5–8 There are some differences
between the International Guidelines and the
North American Guidelines.9

Antihistamines

Nonsedating (second generation) H1 antihista-
mines (NS AHs) are recommended in both the In-
ternational and North American Practice
➢ Reduction of serum IgE levels

➢ Dissociation of IgE-FcεRI binding

➢ Reduction of IgE receptor numbers on mast cell a

➢ Reduction of mast cell/basophil degranulation

➢ Reversion of basopenia and improvement of IgE

➢ Reduction in anti-FcεRI and anti-IgE IgG autoantib

➢ Reduction in autoantigen IgE autoatibodies

Table 1. Mechanisms of action of Omalizumab in Chronic Spontaneou
Parameters as the first line treatment for CU due to
their relative efficacy and safety. However, the
North American paper includes first generation
antihistamines in steps 2 and 3.7 When patients do
not respond to approved doses of NS AHs, doses
can be increased up to 4 times (step 2) to improve
efficacy without compromising safety.6 (Fig. S1 in
supplementary archive)

The utilization of combinations of AHS does not
seem to induce better therapeutic effects than
increasing the dose of a single NS AH.10 Even at
increased doses AHs may not be effective in 40–
45% of patients with CU.11,12 These patients with
CU refractory to AHs are candidates to receive
additional treatment (Steps 3 and 4).

Histamine H2 blockers do not seem to improve
urticaria and have been deleted from the EAACI/
GA2LEN/EDF/WAO International Guidelines, but
are still recommended in the North American
Guidelines.6,7

Omalizumab

The only biological medication currently
approved for the treatment of patients with AH-
refractory moderate to severe CSU is Omalizu-
mab (OMA), a monoclonal antibody (mAb)
directed to the Ce3 domain of human IgE heavy
chain, the same site that binds to Fc receptors on
mast cells and basophils. Efficacy and safety of
OMA in CSU have been demonstrated in double-
blind placebo controlled studies,13 and
confirmed through meta-analysis.14 Dosing
recommended for omalizumab is 150 mg or
300 mg q4 weeks.

In addition to binding to serum IgE which results
in a decrease of total and autoantigen-specific IgE
nd basophil membranes

receptor function in basophils

ody activity

s Urticaria

https://doi.org/10.1016/j.waojou.2021.100546


Strategy Potential targets Drugs

Drugs that inhibit effects of activation
signals and mast cell numbers

IgE Ligelizumab

IL-25 –

IL-33 –

TSLP –

Stem cell factor –

IL-4 Dupilumab

IL-5 Mepolizumab, Benralizumab,
Reslizumab

C5a –

Mas-related G protein coupled
receptor X2

–

Drugs that inhibit intracellular
pathways of mast cell activation and
degranulation

BTK inhibitors Fenebrutinib, LOU064

Syk inhibitors GSK2646264

Drugs that silence mast cells through
inhibitory receptors

Siglec-8 Anti-siglec-8 (antolimab)

CD200R1 Anti-CD200R1 (Ly3454738)

Table 2. Future treatment options directed to the mast cell for patients with chronic urticaria
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levels, other potential mechanisms of action to
explain OMA efficacy in CSU have been pro-
posed15 (Table 1).

Although a significant number of patients
respond rapidly to OMA (fast responders, in 4–6
weeks), some of them show slow responses (12–16
weeks). The Urticaria Activity Score 7 (UAS7) is
used to classify patients as complete responders,
partial responders, or nonresponders.

Investigators have also been interested in the
identification of biomarkers that help to predict the
clinical response to OMA. For example, a positive
basophil histamine release assay (BHRA), a positive
autologous serum skin test (ASST), and the pres-
ence of eosinopenia would help to predict a slow
or poor response, whereas higher expression of
FceRI, the absence of serum stimulating activity of
expression of CD203c on basophils, higher levels
of total serum IgE, a reduction of plasmatic D-
dimer, and the reduction of serum IL-31 levels
could predict a faster or favorable response.16
Cyclosporin-A

The second alternative drug that has been
shown to be effective for patients with treatment-
resistant CSU is cyclosporine-A (CsA).17,18 CsA is
an immunosuppressing drug that inhibits T
helper cells by blocking the production of
inflammatory cytokines. The complex between
CsA and cyclophilin inhibits the phosphatase
activity of calcineurin, down-regulating the tran-
scription of cytokine genes (IL-2, IL-3, IL-4, TNF-a)
and histamine, leukotriene, and prostaglandin
release by mast cells and basophils in vitro and
in vivo, and reducing serum levels of IL-2R, IL-5,
and TNF-a.

In patients with antihistamine-resistant CU who
fail to respond to OMA, 15–20% of the total, the
most effective alternative medication is cyclo-
sporine, as shown in double-blind, placebo-
controlled studies.17,18

Response rate to a 4 mg/kg/day typical adult
dose of cyclosporine in CSU is 60–70%.19,20



Subtype Provoking agent Prevalence in CIndU patients

Physical urticaria

Symptomatic dermographism Friction Adults 50–78% Children 38%

Cold urticaria Cold Adults 8–37% Children 9–14%

Delayed pressure urticaria Pressure Adults 3–20% Children 3–9%

Solar urticaria Light Rare

Heat urticaria Heat Rare

Vibratory angioedema Vibration Rare

Other

Cholinergic urticaria Body warming Adults 6–13% Children 19%

Contact urticaria Contact with urticariogenic agent Rare

Aquagenic urticaria Water Rare

Table 3. Subtypes of chronic inducible urticaria
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However, other authors have observed that CsA
controls CU only in 26–33% of patients.17–21 A
meta-analysis showed response rates of 54%,
66%, and 73% at 4, 8, and 12 weeks, respec-
tively.22 Calcineurin inhibitors are preferred by
some physicians to treat severe CU, and as
adjuvant therapy for difficult to control CSU.23,24

A retrospective parallel study from the United
Kingdom observed a greater improvement in an
Omalizumab-treated cohort than in the
cyclosporine-treated cohort, based on clinician’s
opinions, dermatology life quality index (DLQI)
scores, symptoms, and quality of life.25

Side effects (hypertension, nephrotoxicity,
headache, nausea, abdominal pain, and infections)
can occur; therefore; close monitoring every 6
weeks of blood pressure, renal function, and
cyclosporine levels is recommended.26

Patients with positive basophil activation test
(BAT) as well as those with a positive basophil
histamine release assay (BHRA) respond better to
CsA treatment.27,28 Shorter duration of the
disease and higher initial severity predict a
successful response to treatment with CsA,29

whereas baseline D-dimer levels show a highly
significant negative correlation with the response
to cyclosporine,30 and D-dimer has been
regarded as a good marker of disease activity
useful to monitor the clinical response to CsA
treatment31 (Table 2). Nevertheless, a recent
meta-analysis study by Kulthanan et al could not
identify reliable practical laboratory biomarkers
associated with favorable responses to CsA.32

Alternative non-validated treatments

Various additional drugs have been used in the
past for the treatment of refractory CSU. These
medications are not currently recommended
because they have not been submitted to
adequately controlled investigations and the in-
formation available comes from anecdotal obser-
vations, case reports, and small series of patients.
However, some specialists continue to use them
“off label” for patients with severe CU unrespon-
sive to guideline-recommended therapies. Table 3
lists medications in that group that are not
approved for CSU.

Biologicals and small molecules currently under
investigation

Omalizumab is the only biological medication
currently approved by regulatory agencies for the
treatment of moderate to severe antihistamine

https://doi.org/10.1016/j.waojou.2021.100546
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resistant CU. Nevertheless, other biologicals and
small molecules are presently being investigated
in patients with CU (Table 4).16 Among others, IV
immunoglobulins, TNF-a inhibitors (etanercept,
adalimumab, infliximab),16,33 IL-1 inhibitors (ana-
kinra, rilonacept, canakinumab), anti-CD20 mono-
clonal antibody (rituximab),34–38 anti-siglec-8
(AK002),39 anti-TSLP (tezepelumab), anti-IL-4Ra
(dupilumab,40 pitrakinra, AMG-317, anti-IL-5/IL-
5Ra (mepolizumab, reslizumab, benralizumab),
anti-IL-13 (antukizumab, lebrikizumab, tralokinu-
mab), anti-IgE (ligelizumab),41 anti-NK-1R (atrepi-
tant, tradipitant, serlopitant, AST-308, IMA-026,
CNTO 5825, GSK679586, QAX576, anti-C5a
(eculizumab), anti-b4integrin (natalizumab), anti-
a4b7 integrin (vedolizumab), anti-b7 integrin
(RhuMabb7), T-cell costimulation modulator (aba-
tacept), CRTh2 antagonist [AZD1981], BTK in-
hibitors (GDC0853, fenebrutinib, LOU064), Syk
inhibitor (GSK2646264), anti-IL-33, anti-IL-25, anti-
stem cell factor, anti-histamine HR4 (JNJ7777120).

Treatment of special conditions associated with
urticaria

Some additional clinical disorders that are
associated to urticarial lesions include the auto-
inflammatory syndromes and various forms of ur-
ticarial vasculitis. One of them, Schnitzler
syndrome, is characterized by hyperostosis,
lymphadenopathy, intermittent fever, and mono-
clonal IgM gammopathy. It is generally treated
with second generation antihistamines and sys-
temic glucocorticoids, and alternatively immuno-
modulators and immunosuppressors, for example,
anti-IL-1 (anakinra or canakinumab).42–44

Canakinumab also has been administered to
Anaphylaxis: Up to 80% of patients present urticaria
when at least 2 organ systems are affected.

Viral Infections: May be associated with “urticaria mu
infection improves.

Serum sickness-like reactions (SSLR): Ecchymotic cen
swelling may also be involved as well as fever, malaise
1–3 weeks after exposure to a certain drug.

Antihistamines, antipyretics, and in some cases oral s
SSLR and urticaria multiforme.

Table 4. Differential diagnosis of acute urticaria in pediatric patients
patients with cryopirin-associated periodic syn-
drome,45 and in urticarial vasculitis.46

Clinical cases: Chronic Inducible Urticaria

As its name implies, Inducible Chronic Urticaria
(CIndU) is caused or induced by a specific envi-
ronmental stimuli. The various forms of Chronic
Inducible Urticaria occur after this specific and
reproducible exposure. This set of conditions may
also be referred to as Inducible Chronic Urticaria
(CIndU) or simply Inducible Urticaria (ICU). In this
manuscript we shall use the term Chronic Induc-
ible Urticaria (CIndU).

CIndU can be caused by a variety of factors,
which include cold and heat, delayed pressure,
solar exposure, water exposure (aquagenic),
vibratory urticaria, contact urticaria, and cholin-
ergic urticaria (Table 5). A detailed history will
cause the clinician to consider the diagnosis of
CIndU, and there are specific tests available to
help determine the cause of the individual
patient’s distress. The final diagnosis is based on
the patient’s history and the results of testing that
is determined based on the patient’s history. The
tests shown below are confirmatory tests to be
undertaken by a patient whose history has led
the clinician to suspect a specific diagnosis.48–51

Cold Induced Urticaria

The patient in whom you suspect Cold Induced
Urticaria. Patients with a history consistent with
cold induced urticaria have a history of the
appearance of wheals after exposure to cold or
after cooling and rewarming of the skin. These
wheals typically appear within minutes and last for
as a clinical feature, and epinephrine is indicated

ltiforme”. Self-limited condition that resolves as

ters with large urticarial plaques. Hand and foot
, abdominal pain, headache, and diarrhea present

teroids should be included in the management of



Primary immunodeficiency disease Urticaria as reported in
included articles

Number of
reported cases

Prevalence of
skin disorder (%)

Combined immunodeficiencies with
associated or syndromic features

Autosomal dominant hyper-IgE síndrome Urticaria 13/8282 15.9%

Predominantly antibody deficiencies

X-linked agammaglobulinemia Urticaria 2/2383 8.7%

Common variable immunodeficiency Urticaria 1/2883 3.6%

Selective IgA deficiency Urticaria 5/2384 21.7%

Allergic urticaria 4/12385 3.3%

Chronic spontaneous
urticaria

17/34786 4.9%

Diseases of immune dysregulation

Autoinmune polyendocrinopathy
candidiasis ectodermal dystrophy

Urticarial eruption 23/35 20087 8.6%

Urticarial rash 2/2288 9.1%

Immunodysregulation
polyendocrinopathy enteropathy X-linked
sydrome

Adenosine deaminase 2 deficiency Urticaria-like rash 1/889 12.5%

Congenital defects of phagocyte number
or function

Chronic granulomatous disease Urticaria 1/4890 2.1%

Autoinflammatory disorders

PLCG2 associated antibody deficiency
and immune dysregulation

Cold urticaria 36/3791 100%

Muckle-Wells syndrome Attacks of recurrent
urticaria

2/692 33.3%

Urticaria 8/893 100%

Cold-induced urticaria 14/2994 48.3%

Neonatal-onset multisystem inflammatory
disease

Urticaria 8/893 100%

Complement deficiencies

C2 deficiency Chronic urticaria 2/4795 4.3%

Table 5. Manifestations of urticaria in primary immunodeficiencies diseases
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approximately 1 h. Traditionally a provocation test
is done by applying an ice cube to the volar sur-
face of the forearm. This should be kept in contact
with the patient’s forearm for 5 min (monitor for
patient tolerance). The test site should be evalu-
ated 10 min after the removal of the ice cube. A
wheal and flare reaction at the site of contact is
considered positive. This is often associated with

https://doi.org/10.1016/j.waojou.2021.100546
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itch and/or a burning sensation. If possible,
threshold testing should be performed in patients
with a positive test result.

If available, the use of a commercial TempTest
device may be used to determine the temperature
threshold of patients with Cold Induced Urticaria.
The temperature threshold is the highest temper-
ature that will induce a positive test reaction, and
the patient can use this information to avoid situ-
ations where the temperature may be risky. If a
TempTest device is not available, the ice cube test
can be used to determine the stimulation time
threshold, the shortest duration of cold exposure
that causes a positive test reaction. Ice cube stim-
ulation time thresholds of less than 3 min are
associated with higher disease activity.

The patient in whom you suspect Symptomatic
Dermographism. Dermographism or “writing on
the skin” is the most common physical urticaria. It is
caused by stroking the skin with varying degrees of
pressure. Symptomatic Dermographism is distin-
guished and is a clinically distinct form of der-
mographism where the patient has itching and/or
burning of the skin in addition to the common
wheals formed by stroking of the skin. Patients may
be identified by a history of itch without visible
rash that is followed by linear wheals, or by the
description or photograph of linear wheals.

Provocation is done by stroking the skin with
firm pressure. This is often done with a tongue
blade or the top of a pen. A linear wheal without
itch is indicative of simple dermographism. A
pruritic palpable wheal along the stroke line within
10 min of provocation is considered positive for
symptomatic dermographism. Commercially
available dermographometers are available that
can provide a more uniform and measurable
method of testing.

The patient in whom you suspect Cholinergic
Urticaria. Cholinergic urticaria can be provoked by
exercise, passive warming, emotional stress, and
spicy foods. The patient typically reports a papular
whealing associated with rash with small short-
lived wheals but a larger area of pronounced
flare that lasts for 15 min to an hour. Passive
heating such as hot baths is a common trigger for
cholinergic urticaria. Provocation testing is done
with moderate physical exercise. The use of warm
clothing and/or a warm room may facilitate the
test. The patient should exercise using a stan-
dardized protocol appropriate for the patients’
age and overall health condition. The appearance
of the typical rash during exercise or within 10 min
of discontinuation of exercise is diagnostic.

The patient in whom you suspect Delayed
Pressure Urticaria. The name Delayed Pressure
Urticaria is an apt description of the condition it-
self. This should be considered in patients who
have lesions and itching at sites of pressure, such
as belts, bra straps, and tops of socks. These pa-
tients may also have a history of urticaria from
riding a bicycle, wearing tight clothes, or leaning
against things such as their arms out of an open car
window.

The traditional test for delayed pressure urti-
caria is the sand bag test, where a heavy sand bag
is attached to a strap and then hung from the
forearm, shoulder, or thigh for 15 min. The site is
then observed for the next 24 h for erythema or
urticaria. This test is not standardized, and there
have been recent attempts to make the test more
reproducible using weighted rods.

The patient in whom you suspect Vibratory Ur-
ticaria. Patients occasionally describe pruritus and
urticaria after exposure to vibratory sources, such
as handheld sanders. Some patients complain of
symptoms while driving a car. A vortex vibrator is a
common device that can test for vibratory urticaria.
The patient holds his/her volar forearm to a vortex
vibrator for 10 min at 1000 RPM. The site is then
observed for 10 min after testing.

The patient in whom you suspect Solar Urticaria.
Patients with solar urticaria typically have a history
of developing wheals or erythema in sun exposed
areas within minutes of sun exposure. Up to 16% of
patients describe urticaria that also affects skin
covered by thin clothing. Patients may respond to
different wave lengths of light, with the most
common spectrum being visible light, but may
include UV-A and/or UV-B.47
Management of chronic inducible urticaria

The first preventive step to manage physical
urticaria is the identification and avoidance of the
physical trigger. Symptomatic pharmacotherapy
first-line therapy includes nonsedating antihista-
mines in conventional doses followed by an
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increase of the dose up to 4 times if the response is
not satisfactory, and/or alternative medications
(omalizumab, cyclosporine) as an additional
resource (Fig. S2 in supplementary archive).48–54

Tolerance induction by means of progressive and
controlled long-term exposure to the stimulus is
possible for cold urticaria,55 heat urticaria,56 and
solar urticaria57 (Supplemental Table 1).
URTICARIA IN SPECIAL SITUATIONS:
CHILDHOOD, PREGNANCIES,
IMMUNODEFICIENCIES

Childhood

Acute urticaria (AU) is more frequent in children
and is usually caused by viral infections such as
those of the upper respiratory tract. Food allergens
(from eggs, milk, soy, peanuts, and wheat can
induce IgE-mediated urticaria in young children
and in older children most common food allergens
include fish, seafood, and nuts. Other causes are
drug hypersensitivity to nonsteroidal anti-
inflammatory drugs and antibiotics58 as well as
insect bites such as mosquito (Supplemental
Table 2).59 The diagnosis of allergy in children
with acute urticaria is necessary to avoid
mislabeling children as allergic.60 The prevalence
of CU in children is estimated in less than 1%,
and no significant difference among females or
males has been found.61 According to
Netchiporouk et al the most common type of CU
in childhood is CSU present in 78% of patients
while 22% represent physical urticaria.62 In
children, urticaria commonly presents as a one-
time acute episode that may last days to weeks,
while a small proportion of patients are reported to
progress to a chronic form of urticaria.63 The
differential diagnosis includes anaphylaxis, viral
infections and serum sickness-like reactions.64 In
the pediatric population no markers have been
identified to distinguish the evolution of the
urticaria.65

Identification of potential triggers, when
possible, and their avoidance is the first step in the
management of a patient with urticaria.58 The
diagnostic workup includes a complete blood
cell count, erythrosedimentation rate or C
reactive protein (CRP).66 Autoimmunity of type
IIb, present in up to 40% of children with CU, can
be confirmed by means of the ASST or the
basophil histamine release test.67,68

Regarding the pharmacologic management of
CU in children second generation antihistamines
are the initial treatment of choice. According to
EAACI/EDF/WAO guidelines the dose of second-
generation antihistamines should be increased
up to 4 times if the standard dose is not effective,
(Supplemental Table 3).

Cetirizine use in teenagers and adults may
cause somnolence and decrease the desire to
perform activities. Therefore, other second gener-
ation antihistamines at higher than normal doses
(bilastine or desloratadine) are suggested. Future
studies establishing the safety of high-dose second
generation antihistamines in children are
needed.64

Large scale studies measuring the optimal dose
and duration of treatment with omalizumab in
pediatric patients with CSU are still required to
include them in guidelines. It has been reported
that 150 mg and 300 mg of omalizumab applied
once monthly for 6 months may control most cases
of CSU.68 In several studies, the effectiveness of
cyclosporin has been demonstrated in children.
Renal function impairment and blood level
monitoring may be an obstacle for its use.69 In
patients with acute severe exacerbations oral
corticosteroids can be utilized at a dose of 0.5–
1 mg/kg for 5–7 days.70

Pregnancy

Urticaria may not be treated in all pregnant
woman, as it is not considered a life-threatening
disorder. However, it may still affect patient’s
quality of life. Second-generation antihistamines
remain the treatment of choice due to their non-
sedating effects.71 Increasing the dose up to 4
times the recommended dosage, at two-week in-
tervals, may be needed to achieve control.6

Short 3-day courses of oral corticosteroids may
be needed in case of severe exacerbations. How-
ever, maintenance systemic steroids are not indi-
cated as treatment of urticaria in pregnant
patients.6

First-generation antihistamines are not recom-
mended when breastfeeding due to excretion in
breast milk, being second generation

https://doi.org/10.1016/j.waojou.2021.100546


Volume 14, No. 6, Month 2021 9
antihistamines such as loratadine and cetirizine the
safer options.72

Regarding omalizumab, no evidence of an
increased risk of major congenital anomalies
among pregnant women exposed to omalizumab
compared with a disease-matched unexposed
cohort.73
Immunodeficiencies

Primary immunodeficiency diseases (PIDs)
represent a heterogeneous group of inherited
disorders caused by mutations in genes encoding
functional proteins of the immune cells. It has been
suggested that six million people are living with a
PID worldwide.73 They present as symptoms of
autoimmunity, autoinflammation, malignancy, and
allergic disease.74

Skin disorders may be the presenting clinical
manifestations of a PID. For example, severe CU is
present in some patients with immunodeficiency
and autoinflammatory syndromes, and these
conditions are to be differentiated from other
phenotypes of CU (Supplemental Table 4).75

In consequence, immunodeficiency and auto-
inflammatory syndromes should be suspected in
patients with recurrent bouts of urticaria lasting
months to years. In patients with those diseases
CU is generally associated with other symptoms of
inflammation such as fever, arthritis, serositis,
hepatosplenomegaly, and ocular and/or
neurologic involvement. Infection or malignancy
should also be excluded through appropriate
investigations.76

De Wit et al conducted a systematic search in
5030 patients and a broad spectrum of skin dis-
orders was identified in 30 different types of
PIDs.77–80 Urticaria may be present in patients with
combined immunodeficiencies with associated
or syndromic features, predominantly antibody
deficiencies, diseases of immune dysregulation,
immunodysregulation polyendocrinopathy, enter-
opathy X-linked syndrome, congenital defects of
phagocyte number or function, autoinflammatory
disorders, and complement deficiencies.81

(Supplemental Table 4)
CONCLUDING REMARKS

The prevalence of chronic urticaria in the pop-
ulation has been estimated to be between 0.1%
and 1.0%. Quality of life of affected patients may
be severely compromised, and the costs of the
disease for the health system can be substantial. In
recent years there have been remarkable advances
in the understanding of the pathophysiology of
urticaria that have prompted investigators to
explore new medications, especially biologics, for
patients with severe refractory urticaria. Multiple
cell types are involved in the production of symp-
toms, mainly mast cells, basophils, eosinophils, T
and B lymphocytes, and epithelial and endothelial
cells. It is proposed that dysregulation of intracel-
lular signaling pathways and autoimmune phe-
nomena play a major role in mast cell/basophil
activation leading to inflammatory mediator
release in the skin resulting in wheals and
angioedema.

According to medical records, 58.5% (394 of
673) of patients were reported to have had CSU-
associated angioedema, and 41.0% whereas no
identifiable trigger factors for the symptoms are
present in a large proportion of affected subjects
(chronic spontaneous urticaria), although in some
of them external factors, mainly physical, could be
suspected and proven (chronic inducible urticaria).
It is also pertinent to mention that some patients
may show a combined pattern of spontaneous and
inducible urticaria.82

Currently biomarkers for the prognosis of CU
and therapeutic response to different therapies
have been identified which are useful for routine
management. Finally, we recommend to follow the
guidelines, to utilize validated patient reported
outcome (PRO) instruments and to indicate medi-
cations with proven efficacy and safety. In the near
future, new biologics and small molecules that are
currently under investigation will be incorporated
for the treatment of severe and refractory CU.
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