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Abstract
Urticaria diagnosis may be challenging in children since it can be triggered or related to 
numerous conditions. In this paper, we reviewed the main aspects regarding the diagnosis of 
urticaria in the pediatric population. Acute urticaria is often due to viral infections. However, 
other culprits, including foods, insect stings, drugs, contrast media, vaccination, latex, and 
medical diseases, may account for acute patterns. Laboratory tests and confirmatory allergy 
tests should be individualized and guided by history. Chronic urticaria (CU) is defined when 
hives and/or angioedema last for more than 6 weeks. The most common type of chronic urti-
caria in children is chronic spontaneous urticaria (CSU). Chronic inducible urticaria (CindU) is 
less common but is important to diagnose in order to manage appropriately and reduce the 
risk of severe reactions. Inducible forms in children are often diagnosed with specific provo-
cation tests similar to the tests used in adults. Given that chronic urticaria could rarely be a 
presentation of vasculitis, systemic-onset juvenile idiopathic arthritis, or auto-inflammatory 
syndromes, it is important to rule out these conditions. It is crucial to differentiate cases of 
chronic urticaria from mastocytosis and Bradykinin-mediated angioedema, given that treat-
ment may differ. The management of chronic urticaria in children has improved over the last 
decade because of the development of both clear management guidelines and new effective 
drugs. It is crucial to increase awareness for appropriate diagnosis and new available treat-
ment to improve the management of chronic urticaria in children.
© 2022 Codon Publications. Published by Codon Publications.
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Introduction

Urticaria is a mast cell-mediated disease that presents with 
wheals, angioedema, or both. Acute urticaria is reported in 
3.4–5.4% of children in European countries.1–3 The point prev-
alence of chronic urticaria in children is 1.43%, and some 
data have expressed an increasing incidence during the last 
decade.4,5 Diagnosis of urticaria is essentially clinical, but 
finding its etiology could be a challenging task. A complete 
workup comprising detailed clinical history and physical 
examination, basic tests, and a limited laboratory investi-
gation is of utmost importance to exclude other diagnoses, 
identify underlying causes and comorbidities, and assess pre-
dictors of the course of disease and response to treatment.3 
In this paper, we reviewed the main aspects regarding the 
diagnosis of urticaria in the pediatric population.

Acute urticaria

Diagnostic approach 

The diagnosis of urticaria is usually clinical. Given that numer-
ous conditions may present with hives/hives-like lesions, the 
first step to identify correctly a case of acute urticaria is to 
have a good history and perform complete physical examina-
tion, including morphological characteristics of lesions. 

Urticaria is a condition that typically presents with 
intensely pruritic, circumscribed, erythematous raised wheals, 
with central pallor often surrounded by erythema, that blanch 
with pressure. It appears on any part of the skin, grows 
rapidly, coalesce, and individual lesions typically disappear 
within 24 h. Urticaria could be associated with angioedema, 
and is classified as acute if it lasts for less than 6 weeks.6,7

Patients should be queried on onset of lesions, fre-
quency and duration, diurnal variation, timing (if an 
allergen culprit is suspected), distribution, shape and 
size of wheals, associated symptoms (which may sug-
gest anaphylaxis or infectious etiology), and medication 
and supplement use (especially, new or recently changed 
dosages). It is also important to assess patients for known 
allergies, recent infections/risk of infections (includ-
ing transfusion history), family history of urticaria and 
angioedema, and conduct complete systems review.3,7–9

Laboratory tests should be guided by history elements, 
as acute urticaria does not require a diagnostic workup 
because it is usually self-limited.3 However, if a type I 
hypersensitivity (Immunoglobulin E [IgE]-mediated) in sen-
sitized patients or the presence of other eliciting factors, 
such as nonsteroidal anti-inflammatory drugs (NSAIDS), are 
suspected, then appropriate confirmatory tests (includ-
ing skin tests/specific IgE or challenges) should be consid-
ered.3,10 If an inflammatory or infectious cause is suspected, 
then a full blood count and inflammatory biomarkers (e.g., 
C-reactive protein [CRP], and erythrocyte sedimentation 
rate [ESR]) are recommended.10

Causes of acute urticaria

Acute urticaria and angioedema are often related to mast 
cell and basophil activation from multiple triggers, which 
could be IgE- or non-IgE-mediated.11 

The most common cause of acute urticaria is viral 
infections, especially of the upper respiratory tract. It 
accounts for 40% of acute urticaria cases in adults and chil-
dren.10,12,13 Recently, with the COVID-19 pandemic, it has 
been reported that acute urticaria may occur prior or in 
association with symptomatic severe acute respiratory syn-
drome coronavirus 2 (SARS-Cov-2) infection.14,15 Other virus, 
bacteria, and parasitic infections associated with acute 
urticaria are elaborated in Table 1.6–8,10,13,16

More rare culprits of acute urticaria include foods, 
insect stings, medications and therapeutic agents, contrast 
media, vaccination, latex, and underlying medical diseases 
(Table 1). About 30–40% of acute urticaria patients are idio-
pathic and called acute spontaneous urticaria.6–8,10,12,13,16 Up 
to 36% of these patients can progress to chronic sponta-
neous urticaria (CSU).17

Infections

Infections are the most common cause of acute urti-
caria in children. An observational study performed in 10 
emergency departments in Italy established that 43.9% of 
children admitted with acute urticaria had an associated 
infectious disease.1 Techasatian et al. reported that infec-
tions were responsible for urticaria in 51.26% of pediatric 
patients seen at an emergency department in Thailand, 
especially respiratory (36.74%) and gastrointestinal (31.82%) 

Table 1  Causes of acute urticaria.

Idiopathic
Infection
•	 Viral (adenovirus, rhinovirus, cytomegalovirus, 

enterovirus, Epstein–Barr virus [EBV], Hepatitis A, 
B, C, herpes simplex, influenza A, parvovirus B19, 
respiratory syncytial virus, rotavirus, varicella/zoster, 
human immunodeficiency virus [HIV]). 

•	 Bacteria (Group A beta-hemolytic streptococcus, 
Haemophilus influenzae, Staphylococcus aureus, 
Mycoplasma pneumoniae, Chlamydia pneumoniae, 
Helicobacter pylori)

•	 Others: Helminthic, Anisakis simplex, 
Blastocystishominis, malaria, scabies

Medications and therapeutic agents 
•	 Penicillins, cephalosporins, sulfonamides, chemotherapy, 

transfusion products, angiotensin-converting enzyme 
inhibitors, NSAIDS, aspirin, opiates, radiocontrast media, 
neuromuscular blocking agents.

Vaccination
Food
•	 Cow’s milk, egg, peanut, fish, seafood, tree nuts,  

wheat, soy, yeast, fruits, and legumes and other 
vegetables.

Insect bite or stings 
•	 Wasps, hornets, bees, yellow jackets, fire ants

Latex 
Underlying medical diseases
•	 Systemic mastocytosis, serum sickness, systemic lupus 

erythematosus, malignancy, cutaneous vasculitis 
associated with connective tissue disorders.
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Drugs

According to three recent studies, wheals and/or 
angioedema as an isolated manifestation of a drug hyper-
sensitivity reaction accounts for 3.5–8.0% of children admit-
ted in different emergency departments.1,18,19 Data of 178 
children with a suggestive history of drug hypersensitiv-
ity in Latin America demonstrated that urticaria was the 
only clinical manifestation in more than 50% of patients. 
NSAIDs were the most common implicated group, fol-
lowed by beta-lactam antibiotics (BLA).30 Nevertheless, 
any drug could be considered when evaluating a child 
with acute urticaria, including those for treating rare dis-
eases.31 Moreover, urticaria is a frequent manifestation of 
drug-induced anaphylaxis in children, and other symptoms 
should always be evaluated.32 

Urticaria induced by drugs is generally an IgE-mediated 
reaction, as in BLA hypersensitivity, but other mecha-
nisms may be involved.33 Nonselective hypersensitivity is 
the most relevant phenotype of NSAID hypersensitivity, 
and its mechanism involves COX-1 inhibition.34 A complete 
workup is recommended for diagnosing drug hypersensitiv-
ity, as clinical history solely is not reliable and may lead to 
a false label of allergic manifestations, affecting individ-
ual treatment options.35 Akcal et al. recently demonstrated 
the importance of a complete evaluation of children with 
suspected immediate-type beta-lactam hypersensitivity 
(58.3% with urticaria/angioedema), as only 21 out of 48 
patients had proven BLA allergy.36

Protocols for investigating a drug hypersensitivity reac-
tion vary according to suspicious drug and mechanism of 
reaction, and must be individualized. Drug-specific IgE 
in vitro assays are not available for many drugs and their 
variable sensitivity and specificity limit their use in clinical 
practice. Skin test concentrations have been determined 
for many drugs and are recommended when an IgE-
mediated reaction is suspected. Drug provocation test is 
still considered the gold standard for identifying culprit 
drug, especially when skin tests are negative or unavail-
able, or to exclude cross-reactivity.33 

Acute urticaria versus anaphylaxis

Acute urticaria and angioedema must be differentiated 
from anaphylaxis to reduce the risk of death.11 

In 2020, the World Allergy Organization redefined ana-
phylaxis criteria to identify these cases in an effective 
manner. Acute onset of an illness, with involvement of 
the skin, mucosal tissue, or both, associated with involve-
ment of at least one system (respiratory, cardiovascular, 
or gastrointestinal) is highly probable to be anaphylaxis. 
Therefore, a complete review of systems is mandatory for 
evaluating a patient with acute urticaria.37

However, anaphylaxis may occur in the absence of skin 
involvement or cardiovascular shock, and such presentation 
is common in fatal cases. Skin manifestations are absent in 
10–20% of anaphylaxis reactions, resulting in delay in rec-
ognition.38 Acute onset of hypotension, bronchospasm, or 
laryngeal involvement after exposure to a known or highly 
probable allergen, even in the absence of typical skin 
involvement, is suggestive of anaphylaxis.37 

infections.18 In both studies, infections related to acute 
urticaria were more common in children aged up to 6 
years.1,18 However, data may vary in different regions, as 
in Portugal just 22% of children with acute urticaria had an 
infectious etiology in a retrospective analysis of patient’s 
charts.19 Infection-induced urticaria in children can last for 
several days, developing at the time of the infection, or 
days or weeks later, and fever may not be present concom-
itantly with cutaneous symptoms.18

In a systematic review of the association of urticaria 
and virus infections, Herpesviridae infection was fre-
quently reported in children. Still, an association has also 
been reported with Streptococcus pyogenes, Mycoplasma 
pneumoniae, and parasites.20,21 Recently, during the pan-
demic, prevalence of urticaria in patients with SARS-Cov-2 
infection was reported as 3.4–14.8%.22 Urticaria could be an 
early clinical feature of COVID-19 in children, and it is not 
uncommon to be the only symptom without other classical 
features of SARS-Cov-2 infection.15,22

Food and additives

Recent studies report that 2.52–14% of pediatric patients 
of acute urticaria in an emergency unit are related to 
foods.1,18,19,23 Shrimp (2.4%), egg (2%), milk (1.6%), fruits 
(1.2%), fish (1.2%), meat (1.2%), and peanut (0.8%) were 
the most common food-related allergens observed in one 
of these studies.19 Aydoğan et al. evaluated 212 children 
with suspected food-induced acute urticaria, of which 
84.4% had a definitive diagnosis of food allergy; cow’s milk 
(56.4%), egg (35.2%), and nuts (19%) were the most com-
mon causes.24 Evaluation of food allergy includes specific 
serum IgE antibody test, basophil activation test (BAT; if 
available), skin tests, and oral food challenge.25 In estab-
lished cases of food allergy, avoidance is the main treat-
ment with prescription of an epinephrine auto-injector. 
Oral immunotherapy can be considered in specific 
cases.25,26

Additives are substances added to food for coloring, 
sweetening, enhancing flavor, or preservation.27 There 
are currently more than 3000 substances listed as food 
additives, but few studies have assessed the prevalence 
of food additives’ adverse reactions, which is estimated 
to be 1–2% in children. IgE-mediated mast cell activation 
and degranulation can induce urticaria to natural dyes 
(e.g., carmine red dye). However, other mechanisms are 
also involved, such as sodium metabisulphite-induced 
urticaria and angioedema.28 It is unlikely that a small 
molecule such as tartrazine plays a major role in acute 
urticaria.29

Diagnosis of an adverse reaction to food additives 
starts with a detailed medical history, ruling out other 
possible hidden causes of urticaria and angioedema. 
In  vitro specific IgE assays and skin tests are limited for 
natural dyes. An additive-free diet for up to 4 weeks helps 
to reinforce or exclude the possibility of involvement of 
a specific substance in the reaction. The double-blind 
placebo-controlled food challenge is the gold standard to 
confirm diagnosis.28 Patients with a confirmed diagnosis 
must follow a specific diet to avoid the ingestion of culprit 
additive.27
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Sometimes, the hives merge to form target-like lesions. It 
is important to rule out inducible forms through questions 
on flares associated with heat, cold, sun, pressure, vibra-
tion, water, or exercise. Inducible forms in children are 
often diagnosed with specific provocation tests similar to 
tests used in adults (Figure 1).3,48

Up to 10% of chronic urticaria cases in children in 
endemic areas are related to intestinal parasite infections, 
mainly strongyloidiasis and blastocystosis.49,50 It is also 
important to quarry families traveling to endemic areas 
and to assess for parasites in those living or traveling to 
these regions. 

Studies suggest that almost a quarter of  children  and 
adolescents with CSU can experience aggravation of symp-
toms when exposed to aspirin and  other NSAIDs.51 This 
clinical characterization is known as aspirin-exacerbated 
cutaneous disease. Hence, it is important to ask about 
potential exposure to NSAIDs. 

Given that chronic urticaria can rarely be a presenta-
tion of vasculitis, systemic-onset juvenile idiopathic arthri-
tis, or auto-inflammatory syndromes,52,53 it is important to 
rule out history of arthritis, recurrent fever, and the pres-
ence of similar symptoms in family members. In case of 
other family members presenting with hives, it is import-
ant to rule out Hereditary Alpha Tryptasemia that has an 
autosomal dominant inheritance and is reported to affect 
up to 6% of the population.54

In cases presenting with angioedema only, it is crucial 
to rule out hereditary angioedema.55 Unlike chronic urti-
caria, these patients usually present with intermittent 
angioedema during childhood or adolescence that could be 
life-threatening, for which treatment differs substantially. 
Hence, it is important to rule out symptoms of laryngo-
spasm, abdominal pain, and a family history of angioedema.

Chronic urticaria is not considered an allergic 
assumption, and extensive blood work or skin tests are not 
indicated as routine examinations. A complete blood count 
and sedimentation rate/CRP, total IgE levels, and anti-thy-
roid peroxidase antibodies are often the only indicated 
tests.56

The allergens commonly involved in anaphylaxis are 
very similar to those cited for acute allergic urticaria: 
mainly, food, medications, and venom. Some cases are 
idiopathic, when no apparent trigger could be identified.37 
Mast cell disorders should also be ruled out, especially 
when there is recurrent anaphylaxis or after hymenoptera 
sting-induced anaphylaxis.39

It is also essential to assess cofactors, which can 
influence the onset and severity of an allergic reaction. 
Endogenous factors include underlying diseases, such 
as systemic mastocytosis, uncontrolled asthma, or hor-
monal status. Exogenous factors include physical exer-
cise, infections, psychological burden, sleep deprivation, 
alcohol intake, and medications such as beta-blockers 
and angiotensin-converting enzyme inhibitors. The role of 
cofactors in anaphylaxis is allergen- and age-dependent, 
but they should always be considered in history to reduce 
future risks.40,41 

Chronic urticaria (CU)

Natural history of chronic urticaria in children

A meta-analysis determined that the point prevalence of 
chronic urticaria in children is 1.43% compared to 0.86% in 
adults. As opposed to chronic urticaria in adults, which is 
more common in females, the prevalence is similar in male 
and female children aged less than 15 years.4 The median 
age of onset of pediatric chronic urticaria is 5–9 years.

The resolution of pediatric chronic urticaria is often 
defined as 1 year without symptoms in the absence of treat-
ment.42 Chronic urticaria in adults is reported to resolve 
spontaneously within 5 years in only 30–55% of patients.43 
Data on the natural history of chronic urticaria and its sub-
types in children are scarce. Studies suggest that in chil-
dren, 45.3% cases of chronic inducible urticaria (CIndU) 
resolve in 6 years,44 and 50% CSU cases resolve in 5 years.45 
A recently conducted Canadian study has reported that 
mean age at onset of disease was 6.7±4.7 years (range: 0–17 
years). Similar to adult studies, the resolution rate was low, 
10.3 per 100 patients per year. The most common type of 
chronic urticaria was CSU (78%). A quarter of patients had 
concomitant angioedema symptoms.42

Previous studies conducted in adults reported that res-
olution was less probable in females, cases of long duration 
of the disorder at initial examination, angioedema patients, 
and in CIndU.46 Factors associated with a higher resolution 
rate in children included CD63 antigen upregulation on 
basophil measured by BAT and absence of peripheral blood 
basophils.42 Similar findings were reported in a study con-
ducted on adults having chronic urticaria, where the 1-year 
resolution was 56.5% in autoimmune forms versus 34.5% in 
idiopathic forms.47

Diagnostic approach

Diagnosis of chronic urticaria is a diagnosis of exclusion. 
In general, a history of hives/angioedema or both that 
occurs most days of the week for more than 6 weeks with 
no clear trigger is highly supportive of the diagnosis of CSU. 

Figure 1  Positive provocation by a pulse-controlled ergometry 
test in adolescent with cholinergic urticaria.42 
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Role of infection and allergens in chronic urticaria 
in children

Chronic spontaneous urticaria has been associated with 
infectious diseases in adults, especially H. pylori and naso-
pharynx bacteria. However, results of conducted studies 
are conflicting, with methodological issues not allowing 
definitive conclusions regarding a direct cause-effect rela-
tionship.3 Pediatric data regarding infections and CSU are 
scarce. A systematic review on etiological factors asso-
ciated with CSU in children demonstrated that infections 
could be associated with 1% of cases, and with parasites in 
3.5% patients.57 

Prevalence of parasitic infections in children ranges 
from 0% to 37.8%.50 Vezir et al. analyzed the frequency of 
parasites in children and adults with CSU in Turkey, and 
compared them with healthy controls. No significant differ-
ence was observed in the incidence and parasite species in 
both groups. Nonetheless, 57% of patients improved their 
urticaria after anti-parasitic therapy.58

In general, any suggestive history of infection in 
patients with CSU must be investigated and appropriately 
treated. Still, symptoms are not resolved in the majority of 
cases even after eradication of infection.3,21 On the other 
hand, viral infections exacerbate CSU. During the COVID-19 
pandemic, one in three patients with CSU reported exacer-
bations due to SARS-Cov-2 infection, especially those with 
more severe COVID-19.59,60 

Allergens, such as food and inhalants, are an uncommon 
cause of CSU, and only should be investigated if the clinical 
history is consistently suggestive in up to 5% of CSU pedi-
atric patients.57 Drugs, especially NSAIDs, could be both a 
cause and an aggravating factor of CSU. Elimination would 
block symptoms in the first case but not in the latter.3

Chronic Inducible Urticaria

Chronic inducible urticaria is characterized by the develop-
ment of wheals and/or angioedema started by definite and 
specific triggers and can affect 30% of pediatric patients 
with chronic urticaria.44,61 Frequency of its subtypes var-
ies in different regions. Miles et al. reported cold chronic 
urticaria (60.3%) and cholinergic chronic urticaria (41.3%) 
as the most common subtypes in 64 children presenting 
CIndU in Montreal, Canada.44 On the other hand, symptom-
atic dermographism was reported in 50%, followed by cold 
chronic urticaria in 25%, of 118 patients with CIndU aged 
less than 14 years in Naples, Italy.61

CIndU subtypes should be investigated with specific 
tests depending on patient’s history. The current guide-
lines recommend performing the same tests in children as 
in adults to diagnose CIndU.48 However, some tests may be 
challenging, as triggering cholinergic urticaria in a tread-
mill, especially in young patients. Different subtypes of 
CIndU and its specific tests are shown in Table 2.

Among the different subtypes of CIndU in children, cold 
chronic urticaria and dermographism have been explored 
in an effective manner. A retrospective chart review of 
415 patients with acquired cold urticaria, aged less than 
18 years, was performed at Boston Children’s Hospital. The 
study suggested that cold induced urticaria was associated 

with atopy in 78% of patients. Moreover, 25% of patients 
had other subtypes of urticaria. Two-third of patients 
presented with mild localized symptoms but 18.6% expe-
rienced anaphylaxis. Cold stimulation was positive in 70% 
of the patients tested and associated with increased risk 
of anaphylaxis, highlighting the importance of adequate 
investigation in these patients (Figures 2A and B).62 

A recently conducted study compared dermatographism 
with urticaria in 100 children and the same number of con-
trols tested with Fric Test 4.0 (Moxie, Berlin, Germany). 
Dermatographism was elicited in 51% in the first group 
and 22% in the latter. Of the patients with urticaria and 
positive Fric Test 4.0, almost half had acute urticaria. The 
authors concluded that dermographism could be related to 
urticaria per se and not only to chronic inducible form.63

Avoidance of specific and definite triggers of CIndU 
helps to reduce the occurrence of wheals and angioedema, 
but is usually not sufficient to control the disease and 
comes with a substantial burden. Patients must be pro-
vided with information that helps them to recognize and 
minimize relevant trigger exposure. Patients with delayed 
pressure urticaria, for example, must be informed that 
pressure is defined as force per area and simple measures, 
such as broadening the handle of heavy bags, could help 
in preventing symptoms. Similar considerations apply to 
cold urticaria, where the impact of chill factor of cold 
winds needs to be considered. In case of solar urticaria, 
exact identification of the range of eliciting wavelengths is 
important for appropriate selection of both sunscreens and 
light bulbs with a UV-A (320–400 nm) filter. However, the 
relevant physical trigger threshold is low in many patients, 
and total avoidance of symptoms is virtually impossible.3

Auto-immunity

Studies suggest that autoimmunity plays a major role in 
the pathogenesis of chronic urticaria. The autoimmune 
pathways accounting for development of chronic urticaria 
are subdivided into two main types: (i) In type I, IgE auto-
antibodies against self-antigens are hypothesized to play a 
major role. In adults, these auto-antibodies are reported to 
target mainly interleukin 24 (IL-24).64 (ii) Type IIb pathways 

Table 2  Recommended diagnostic tests in CindU subtypes.

Cold urticaria Cold provocation and threshold test 
Delayed pressure 
urticaria

Pressure test and threshold test

Heat urticaria Heat provocation and threshold test
Solar urticaria Ultraviolet (UV) and visible light of 

different wave lengths and threshold 
test 

Symptomatic 
dermographism

Elicit dermographism and threshold 
test

Vibratory 
angioedema

Test with vibration (e.g., Vortex 
mixer)

Aquagenic urticaria Provocation testing
Cholinergic urticaria Provocation and threshold testing
Contact urticaria Provocation testing
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five autoinflammatory syndromes: the 3 cryopyrin-associ-
ated periodic syndrome (CAPS), Schnitzler’s syndrome, and 
familial cold autoinflammatory syndrome-2 (FCAS2).71 

The 3 cryopyrin-associated periodic syndrome is a rare 
heterogeneous disease entity. It encompasses a group of 
three allelic disorders inherited in an autosomal domi-
nant manner and caused by a gain-of-function mutation 
in NLRP3 gene, resulting in increased secretion of IL-1.72,73 
It presents as a clinical spectrum of three disorders with 
several shared features that differ in severity: familial cold 
inflammatory syndrome (FCAS), Muckle–Wells syndrome 
(MWS), and chronic infantile neurological cutaneous artic-
ular syndrome (CINCA), also known as neonatal onset mul-
tisystem inflammatory disease (NOMID).72 FCAS is the least 
aggressive syndrome and resolves after approximately 12 
h. MWS is similar to FCAS, but has more severe clinical out-
comes, and the attack can last for 1–3 days. Finally, CINCA 
is the severest syndrome, marked by neonatal onset and 
chronicity with flares lasting for 1–3 days.72,74 

Diagnosis of CAPS is often arrived at early in life, 
although some patients develop symptoms at or even 
before birth. CAPS is characterized by recurrent episodes 
of urticaria-like rashes (often the first symptom), with a 
neutrophilic infiltrate on biopsy, arthralgia, myalgia, head-
ache, and fever. Conjunctivitis, keratitis, and uveitis are 
observed in all three subtypes. Attacks may be triggered 
by exposure to cold, minor trauma, or emotional stress. 
Some patients develop sensorineural hearing loss during 
adolescence or adulthood. At the most severe clinical spec-
trum (CINCA), there are central nervous symptoms (chronic 
headache, hydrocephalus, seizures, developmental delay, 
and elevated intracranial pressure) and arthropathy with 
dysmorphic features.71,72,74–76

The diagnostic criteria for CAPS include the presence 
of raised inflammatory markers and at least two of the five 
conditions: urticarial rash, cold/stress-triggered episodes, 

involve IgG antibodies against the constant region of IgE or 
IgE receptor.65 The pathogenesis of pediatric CSU is thought 
to be similar to adult CSU, although little data are avail-
able on chronic urticaria’s pathogenesis in children. An 
autoimmune etiology is suggested in approximately half of 
the children whereas the remaining cases are thought to be 
idiopathic.66 

In line with autoimmune hypothesis, a meta-analysis of 
studies measuring the prevalence of autoimmunity in adults 
with CSU reported that the prevalence of autoimmune 
thyroiditis, pernicious anemia, vitiligo, type I diabetes 
mellitus, Graves’ disease, celiac disease, and rheumatoid 
arthritis is increased compared to the general population.67 
However, at this point no similar studies have been con-
ducted in children.

Patients can be screened for the presence of these 
autoantibodies either in vivo using the autologous serum 
skin test (ASST) or in vitro via BAT measuring the levels of 
CD63 or CD203 on healthy donor basophils incubated with 
serum from the patient.68 Studies revealed that autologous 
serum skin test results were positive in 53.5% of children 
with CSU.69 It was reported that children with CSU have high 
CD63 BAT and high levels (>1.8% of basophils) or absence of 
basophils was associated with earlier disease resolution.70 
However, currently, the use of BAT is limited to research 
and is not offered in clinical practice as a routine. 

Autoinflammatory diseases

Urticaria and urticaria-like lesions can be a part of several 
syndromes. In patients with recurrent or persistent fever 
accompanied by an array of inflammatory symptoms, the 
possibility of an autoinflammatory disease resulting from 
inappropriate activation of innate immunity should be con-
sidered. Urticarial rashes are characteristic features of 

(A) (B)

Figure 2  (A) Ice cube test in a patient with cold-induced urticaria. (B) Hives induced by cold after 5 min of ice cube test.
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elevated baseline tryptase levels). Mechanical irritation 
may cause reddening and urticarial swelling of the lesions—
Darier’s sign—and is often used to diagnose cutaneous 
mastocytosis in the clinical context. Lesional skin biopsy 
specimens exemplifying mast cell hyperplasia confirm the 
diagnosis of cutaneous mastocytosis.82 Typical urticaria 
pigmentosa lesions consist of red brown to yellowish long-
lasting macules, papules, or nodules (Figure 3). It is import-
ant to note that urticaria pigmentosa lesions may present 
as either a monomorphic variant with small maculopapular 
lesions, typically seen in adult patients, or a polymorphic 
variant with larger lesions of variable sizes and shapes, 
typically seen in pediatric patients. If monomorphic vari-
ant develops in children, it often persists into adulthood, 
whereas polymorphic variant may resolve around puberty.84 
Clinical features of DCM include diffused skin infiltration 
and spontaneous blistering with erosions and crusts, vari-
ous degrees of erythroderma, prominent dermographism, 
and pruritus.85

Mastocytoma is defined by the presence of one or sev-
eral brownish red plaques or nodular lesions, usually 4–5 cm 
in diameter.86 Of the three variants, urticaria pigmentosa 
is the most common type and represents approximately 
65% of all pediatric cases.81,84 Cutaneous mastocytosis 
is associated with gain-of-function mutations of the c-kit 
gene in approximately 60–80% patients. Children with typ-
ical cutaneous lesions require bone marrow biopsy only if 
there is extra cutaneous involvement, for instance, hep-
atosplenomegaly, lymphadenopathy, or peripheral-blood 
abnormalities.87

Two large studies have reported that anaphylactic reac-
tions to hymenoptera venom occur in 6–27% of adult masto-
cytosis, mainly systemic mastocytosis. Hymenoptera stings 

sensorial hearing loss, chronic aseptic meningitis, and 
skeletal abnormalities (epiphysial overgrowth/frontal 
bossing).73,75 Higher morbidity is associated with evolution 
to amyloidosis in all three subtypes.74 

Schnitzler’s syndrome is a rare acquired autoinflam-
matory disease whose pathophysiology has not been eluci-
dated yet. It is characterized by recurrent febrile urticarial 
eruptions (often with neutrophilic dermal infiltrate on skin 
biopsy); joint and/or bone pain, with or without abnormal 
bone remodeling; enlarged lymph nodes; hepatomegaly and/
or splenomegaly; and elevated markers of inflammation, 
such as CRP and leukocytosis.77 Presence of monoclonal gam-
mopathy, IgM or IgG (less common), is a defining criterion.78 
Angioedema is rare, and some patients report worsening of 
skin lesions after exposure to heat or cold, ingestion of alco-
hol, or physical exercise. Frequency of episodes ranges from 
daily to monthly, and the onset of symptoms is in the fifth 
decade, with slight predominance in males.71,76 

There is no gold standard to diagnose Schnitzler’s syn-
drome, and several diseases must be ruled out before con-
sidering the diagnosis, including CAPS, adult-onset Still’s 
disease (AOSD), and lymphoma. The main complication is 
the onset of blood dyscrasia in 20% of patients, especially 
Waldenstrom’s disease.76,77 

Familial cold autoinflammatory syndrome-2 is an auto-
inflammatory disease that shares most features of CAPS; 
but the mutation is in the NLRP12 gene, which has struc-
tural similarities with NLRP3 gene. Its manifestations are 
episodic fever, arthralgia, and myalgia that appear in the 
first days of life. Most patients have urticarial rashes, which 
exacerbate following exposure to cold.71

Other mast cell activation diseases (Mast Cell 
Activation Syndrome [MCAS], mastocytosis)

According to recent consensus statements, all mast cell 
activation disorders are defined when the following three 
criteria are met:

1.	 Clinical symptomatology that is in keeping with the 
disorder (e.g., hives and flushing).

2.	 A transient, measurable increase in either serum trypt-
ase or other markers of mast cell mediators. 

3.	 Response to agents that interfere with mast cell media-
tors (such as cetirizine).79

Clonal MCAS include mastocytosis and monoclonal mast 
cell syndromes (rarely reported in children). 

Mastocytosis refers to a group of myeloproliferative 
disorders characterized by excessive proliferation and 
accumulation of mast cells in tissues. It affects 1 in 10,000 
individuals.80 Cutaneous mastocytosis (CM) is limited to the 
skin, while systemic mastocytosis (SM) develops in extracu-
taneous organs, with or without skin involvement.81,82 
Childhood onset of mastocytosis is assumed to be mostly 
cutaneous and hence is the main focus of this section.81,83 
Urticaria pigmentosa (UP), diffused cutaneous mastocyto-
sis (DCM), and mastocytoma (MS) of the skin are the three 
major forms of cutaneous mastocytosis.81

Cutaneous mastocytosis is diagnosed through collab-
oration of clinical findings and laboratory tests (mainly, 

Figure 3  Typical red brown macules in a patient with cutaneous 
mastocytosis.
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most often caused by quantitative and/or functional defi-
ciency in C1-esterase inhibitor (C1-INH) protein, activat-
ing the complement, contact, and fibrinolysis systems, 
with increased production of bradykinin. The diagnosis 
should be guided by characteristic symptoms and family 
history, and confirmed by laboratory tests. HAE lasts lon-
ger than histaminergic angioedema and affects the gas-
trointestinal system, resulting in severe abdominal pain. 
Erythema marginatum is present in 60% of patients but 
not urticaria.96–98

In children, the most frequent phenotype of HAE is 
a quantitative and/or functional deficiency of C1-INH. 
However, there is a third type of HAE with normal C1-INH, 
which is less frequent at this age. In these cases, diagnos-
tic criteria depend on clinical aspects and the presence of 
Factor XII (FXII) mutations, which represent less than 20% 
of pediatric patients. Other mutations associated with HAE 
with normal C1-INH have been studied, but Factor XII are 
the most reported mutation until now.99

Angiotensin-converting enzyme (ACE) is the most 
important peptidase responsible for the breakdown of 
bradykinin. ACE inhibitors precipitate sudden worsening 
of HAE, or occasionally trigger angioedema in patients 
without HAE (ACE inhibitor-induced angioedema). Although 
these drugs are not used frequently in children, in cases 
of renal disease and hypertension, this mechanism of 
angioedema should be remembered, especially if the 
angioedema not responding to antihistamines, cortico-
steroids, and adrenaline.96 Also, acquired angioedema 
due to C1-INH deficiency occurs if there are nonheredi-
tary, quantitative, or functional deficiencies of C1-INH. 
The most common conditions associated with this type of 
angioedema are autoimmunity and B-cell lymphoprolifer-
ative disorders, and the development of angioedema can 
precede diagnosis of the disease.100 

An evaluation of 95 children and adolescents (mean 
age: 7 years) followed up in 18 reference centers for the 
diagnosis and treatment of HAE demonstrated that 84% 
were symptomatic, with onset of symptoms at 3.3 years 
of age. Attacks of angioedema affected the extremi-
ties (73.5%), gastrointestinal tract (57%), face (50%), lips 
(42.5%), eyelids (23.7%), genitals (23.7%), upper airways 
(10%), and tongue (6.3%). Family history was present in 
84% of patients (Figure 4).101 In the United Kingdom, pedi-
atricians reported that 6.3% of children with HAE had 
life-threatening edema attacks.102 Fatal crises are rare in 
children, and in a series of 70 deaths, three were under 
the age of 21 years.103

The current guidelines recommend initial screening 
with serum or plasma levels of component C4 of the com-
plement. Almost all the patients with HAE have low lev-
els of C4. If the level is below 50% of the reference value, 
C1-INH antigenic level must be measured along with C1-INH 
activity if necessary. If C4 level is normal, the test must 
be repeated during an angioedema attack, especially when 
the history is strongly suggestive of HAE.97 Special care 
must be taken when diagnosing children with HAE, as C4 
and C1-INH levels, and C1-INH activity, are physiologically 
low during childhood, reaching adult levels between 6 and 
12 months of age for C1-INH, and 2 years for C4. Thus, C4 
levels are not a valid screening test for HAE in children in 
the first year of life.98

played no role in eliciting anaphylaxis in children with 
mastocytosis. Only one case of anaphylaxis to fire ant was 
reported in a 4-year-old girl with urticaria pigmentosa.88

Nonclonal MCAS is of two types: the first is secondary 
to mast cell activation via a known trigger such as IgE-
mediated stimulation. The second is idiopathic, in which 
the etiology of factor(s) activating mast cells is not known.79 
The latter is often referred to as MCAS, which is reported 
to present at a median age of 9 years.89 It is important to 
appropriately diagnose MCAS according to the above-dis-
cussed three criteria, as it is often misdiagnosed and inap-
propriately managed in clinical practice.90

Biomarkers of chronic urticaria in children

A biomarker is “a characteristic that is objectively mea-
sured and evaluated as an indicator of normal biologic pro-
cesses, pathogenic processes or pharmacologic response 
to a therapeutical intervention.” Several reports have sug-
gested clinical and blood biomarkers associated with urti-
caria diagnosis, activity monitoring, duration, and response 
to treatment.91 However, little data are available on spe-
cific pediatric populations with chronic urticaria. 

Karaman and Turedi reported that younger age is 
associated with good prognosis, but elevation in absolute 
neutrophil count and neutrophil:lymphocyte ratio was 
associated with poor prognosis of chronic urticaria in chil-
dren.92 Netchiporouk et al. analyzed data from 139 children 
with chronic urticaria and observed that basopenia and 
positive results of BAT (CD63 level > 1.8%) were associated 
with higher resolution rate.42 

Matrix-metalloproteinase-9 (MMP-9) enhances migration 
of inflammatory cells and regulates chemokines function, 
having a potential role in urticaria pathogenesis. Dilek 
et al. observed that MMP-9 levels in children are associated 
with urticaria activity score, indicating that it could be 
used as a biomarker of disease activity in this age-specific 
population.93 Similarly, mean platelet volume (MPV) has 
been used as an inflammatory marker of various diseases. 
A prospective study involving 40 children with chronic urti-
caria demonstrated that these patients had lower MPV val-
ues than healthy controls, suggesting that MPV could be a 
potential marker of inflammation in chronic urticaria.94

Other potential urticaria biomarkers frequently reported 
in adults, such as D-dimer, total IgE, and anti-thyroperoxi-
dase antibodies, are still insufficiently explored in children, 
and data available in this population are mandatory.

Recurrent angioedema without wheals

Bradykinin-mediated recurrent angioedema

Bradykinin-mediated recurrent angioedema occurs in 
rare diseases, including hereditary angioedema (HAE) 
and acquired angioedema (AAE), including angiotensin-
converting enzyme-induced angioedema; the latter two 
are primarily seen in adults and rarely in children.95

Hereditary angioedema is an autosomal dominant dis-
ease, with symptoms commencing during childhood in 
most of the patients, and not in prepubertal stage. It is 
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(ISS-Ped).107,108 Thus, development and validation of PROMs 
for the pediatric population will fill a significant gap useful 
for both clinical practice and research. 

Future perspectives

Chronic urticaria in children has some differences when 
compared to that in adults. Advances in differential diag-
nosis, use of biomarkers, and patient reported outcomes 
are expected for the upcoming years. Thus, it is manda-
tory to come up with more data in the pediatric population 
in order to set specific recommendations for the diagnosis 
and management of this age group.

Conclusions

Urticaria is a common clinical consideration in children. 
Both acute and chronic subtypes affect the quality of life 
and may be associated with other disorders. Identification 
of underlying causes helps to prevent the future episodes. 
An appropriate evaluation and diagnosis are decisive for 
therapeutic success.

References

1.	 Talarico V, Marseglia GL, Lanari M, Esposito S, Masi S, 
De Filippo M, et al. Pediatric urticaria in the emergency 
department: Epidemiological characteristics and predictive 
factors for its persistence in children. Eur Ann Allergy Clin 
Immunol. 2021 Feb;53(02):80. https://doi.org/10.23822/
EurAnnACI.1764-1489.148

2.	 Mazur M, Czarnobilska M, Czarnobilska E. Prevalence and 
potential risk factors of urticaria in the Polish popula-
tion of children and adolescents. Adv Dermatol Allergol. 
2020;37(5):785–9. https://doi.org/10.5114/ada.2020.100489

Diagnosing comorbidities in chronic urticaria

One of the objectives of CSU investigation is to check for 
comorbidities. The most common comorbidities are CIndU, 
autoimmune diseases, and allergies, but may vary accord-
ing to different populations. Mental disorders (i.e., depres-
sion and anxiety, and sleep disturbances) are frequent with 
considered consequences.3,104,105 

A systematic review of nine reports, including 633 indi-
viduals, analyzed data on comorbidities in children aged 
less than 12 years with CSU. A prevalence of atopy was 
observed in 28% patients—asthma in 15.4% and allergic rhini-
tis in 13.8% patients. Autologous serum skin test (ASST) was 
positive in 36.8%, antinuclear antibodies in 10.4%, and thy-
roid antibodies in 6.4% patients. H. Pylori was detected in 
21%, vitamin D deficiency in 69.1%, and psychiatric disorders 
in 70.4% patients.106 Every finding from the patient’s medical 
history, physical examination, or basic tests that indicates 
comorbidity or consequence of CSU must be investigated.3

Assessment of disease activity, impact, and 
control

Patient-reported outcome measures (PROMs) to assess 
disease activity (Urticaria Activity Score [UAS7] and 
Angioedema Activity Score [AAS]), quality of life (Chronic 
Urticaria Quality of Life Questionnaire [CU-Q2oL]), and con-
trol (urticaria control test [UCT] and angioedema control 
test [AECT]) are available in a wide range of languages.3 
Although these tools have been validated in adults with 
chronic urticaria, older children and adolescents usually 
indicate no difficulties in understanding and using most 
of them. Alternative tools validated in the pediatric pop-
ulation are the Children’s Dermatology Life Quality Index 
(CDLQI), which is not specific for urticaria but for derma-
tological diseases, and the Pediatric Itch Severity Scale 

Figure 4  A female adolescent with facial HAE attack, and a male adolescent with genital attack. 



26	 Ensina LF et al.

and virus infections: A systematic review. Allergy Asthma 
Proc. 2016 Jan 3;37(1):18–22. https://doi.org/10.2500/
aap.2016.37.3915

21.	 Caffarelli C, Duse M, Martelli A, Calvani M, Cardinale F, 
Chiappini E, et al. Urticaria in childhood. Acta Biomed. 
2020;91(11-S):e2020013. 

22.	 Le NK, Brooks JP. Acute urticaria as the initial presentation 
of COVID-19 in a pediatric patient. JAAD Case Rep. 2021 
May;11:137–8. https://doi.org/10.1016/j.jdcr.2021.03.001

23.	 Marques-Mejías MA, Tomás-Pérez M, Vilà-Nadal G, Quirce S. 
Acute urticaria in the pediatric emergency department. 
Ann Allergy Asthma Immunol. 2020 Apr;124(4):396–7. 
https://doi.org/10.1016/j.anai.2020.01.007

24.	 Aydoğan M, Topal E, Uysal P, Acar HC, Cavkaytar O, Hızlı 
Demirkale Z, et al. Proven food-induced acute urticaria 
and predictive factors for definitive diagnosis in childhood. 
Int Arch Allergy Immunol. 2021;182(7):607–14. https://doi.
org/10.1159/000513267

25.	 Ebisawa M, Ito K, Fujisawa T, Ebisawa M, Ito K, Fujisawa T, 
et al. Japanese guidelines for food allergy 2020. Allergol 
Int. 2020 Jul;69(3):370–86. https://doi.org/10.1016/j.alit. 
2020.03.004

26.	 Muraro A, Werfel T, Hoffmann-Sommergruber K, Roberts G, 
Beyer K, Bindslev-Jensen C, et al. EAACI food allergy and 
anaphylaxis guidelines: Diagnosis and management of 
food allergy. Allergy. 2014 Aug;69(8):1008–25. https://doi.
org/10.1111/all.12429

27.	 Valluzzi RL, Fierro V, Arasi S, Mennini M, Pecora V, 
Fiocchi A. Allergy to food additives. Curr Opin Allergy Clin 
Immunol. 2019 Jun;19(3):256–62. https://doi.org/10.1097/
ACI.0000000000000528

28.	 Andreozzi L, Giannetti A, Cipriani F, Caffarelli C, 
Mastrorilli  C, Ricci G. Hypersensitivity reactions to food 
and drug additives: Problem or myth? Acta Biomed. 
2019;90(3-S):80–90. 

29.	 Nettis E, Colanardi MC, Ferrannini A, Tursi A. Suspected 
tartrazine-induced acute urticaria/angioedema is 
only rarely reproducible by oral rechallenge. Clin Exp 
Allergy. 2003 Dec;33(12):1725–9. https://doi.org/10.1111/ 
j.1365-2222.2003.01825.x

30.	 Jares EJ, Sánchez-Borges M, Cardona-Villa R, Ensina LF, 
Arias-Cruz A, Gómez M, et al. Multinational experience 
with hypersensitivity drug reactions in Latin America. Ann 
Allergy Asthma Immunol. 2014 Sep;113(3):282–9. https://doi.
org/10.1016/j.anai.2014.06.019

31.	 Ensina LF, Aranda CS, de Lacerda AE, Camelo-Nunes I, 
Solé D, Martins AM, et al. Laronidase hypersensitivity and 
desensitization in type I mucopolysaccharidosis: A case 
report. Pediatr Allergy Immunol. 2014 Aug;25(5):498–9. 
https://doi.org/10.1111/pai.12209

32.	 Ensina LF, de Lacerda AE, de Andrade DM, Machado L, 
Camelo-Nunes I, Solé D. Drug-induced anaphylaxis in chil-
dren: Nonsteroidal anti-inflammatory drugs and drug provo-
cation test. J Allergy Clin Immunol Pract. 2014 Nov;2(6):825. 
https://doi.org/10.1016/j.jaip.2014.08.016

33.	 Demoly P, Adkinson NF, Brockow K, Castells M, Chiriac AM, 
Greenberger PA, et al. International Consensus on drug 
allergy. Allergy. 2014 Apr;69(4):420–37. https://doi.org/10. 
1111/all.12350

34.	 Doña I, Pérez‐Sánchez N, Eguiluz‐Gracia I, Muñoz-Cano  R, 
Bartra J, Torres MJ, et al. Progress in understanding 
hypersensitivity reactions to nonsteroidal anti‐inflamma-
tory drugs. Allergy. 2020 Mar 28;75(3):561–75. https://doi.
org/10.1111/all.14032

35.	 Mayorga C, Fernandez TD, Montañez MI, Moreno E, 
Torres  MJ. Recent developments and highlights in drug 
hypersensitivity. Allergy. 2019 Dec 23;74(12):2368–81. 
https://doi.org/10.1111/all.14061

3.	 Zuberbier T, Abdul Latiff AH, Abuzakouk M, Aquilina S, 
Asero R, Baker D, et al. The International EAACI/GA2LEN/
EuroGuiDerm/APAAACI Guideline for the definition, classi-
fication, diagnosis and management of urticaria. Allergy. 
2022; 77(3):734-66. https://doi.org/10.1111/all.15090

4.	 Fricke J, Ávila G, Keller T, Weller K, Lau S, Maurer M, et al. 
Prevalence of chronic urticaria in children and adults across 
the globe: Systematic review with meta-analysis. Allergy 
Eur J Allergy Clin Immunol. 2020;75(2):423–32. https://doi.
org/10.1111/all.14037

5.	 Jo YH, Yoo HW, Kim SH, Kim YM, Kim H-Y. Clinical character-
istics and treatment response of chronic spontaneous urti-
caria according to age: A single-center Korean study. Asian 
Pac J Allergy Immunol. 2021. https://doi.org/10.12932/
AP-050719-0594

6.	 Guo C, Saltoun C. Urticaria and angioedema. Allergy 
Asthma Proc. 2019;40(6):437–40. https://doi.org/10.2500/
aap.2019.40.4266

7.	 Schaefer P. Acute and chronic urticaria: Evaluation and 
treatment. Am Fam Physician. 2017;95(11):717–24. 

8.	 Minasi D, Manti S, Chiera F, Licari A, Marseglia GL. 
Acute urticaria in the infant. Pediatr Allergy Immunol. 
2020;31(S26):49–51. https://doi.org/10.1111/pai.13350

9.	 Antia C, Baquerizo K, Korman A, Bernstein JA, Alikhan A. 
Urticaria: A comprehensive review: Epidemiology, diagno-
sis, and workup. J Am Acad Dermatol. 2018;79(4):599–614. 
https://doi.org/10.1016/j.jaad.2018.01.020https://doi.
org/10.1016/j.jaad.2018.01.023

10.	 Sabroe RA. Acute urticaria. Immunol Allergy Clin North Am. 
2014;34(1):11–21. https://doi.org/10.1016/j.iac.2013.07.010

11.	 Bernstein JA, Lang DM, Khan DA, Craig T, Dreyfus D, 
Hsieh  F, et al. The diagnosis and management of acute 
and chronic urticaria: 2014 Update. J Allergy Clin 
Immunol. 2014;133(5):1270–7.e66. https://doi.org/10.1016/j.
jaci.2014.02.036

12.	 Kanani A, Betschel SD, Warrington R. Urticaria and 
angioedema. Allergy Asthma Clin Immunol. 2018;14(S2):1–13.  
https://doi.org/10.1186/s13223-018-0288-z

13.	 Pier J, Bingemann TA. Urticaria, angioedema, and anaphy-
laxis. Pediatr Rev. 2020;41(6):283–90. https://doi.org/10. 
1542/pir.2019-0056

14.	 Abuelgasim E, Dona ACM, Sondh RS, Harky A. Management 
of urticaria in COVID-19 patients: A systematic review. 
Dermatol Ther. 2021;34(1):e14328. https://doi.org/10.1111/
dth.14328

15.	 Algaadi SA. Urticaria and COVID-19: A review. Dermatol 
Ther. 2020;33(6). https://doi.org/10.1111/dth.14290

16.	 Cetinkaya PG, Soyer O, Esenboga S, Sahiner UM, Teksam O, 
Sekerel BE. Predictive factors for progression to chronic-
ity or recurrence after the first attack of acute urticaria 
in preschool-age children. Allergol Immunopathol (Madr). 
2019;47(5):484–90. https://doi.org/10.1016/j.aller.2018.12.010

17.	 Magen E, Zueva E, Mishal J, Schlesinger M. The clinical 
and laboratory characteristics of acute spontaneous urti-
caria and its progression to chronic spontaneous urticaria. 
Allergy Asthma Proc. 2016 Sep 1;37(5):394–9. https://doi.
org/10.2500/aap.2016.37.3971

18.	 Techasatian L, Phungoen P, Chaiyarit J, Uppala R. 
Etiological and predictive factors of pediatric urticaria in 
an emergency context. BMC Pediatr. 2021 Dec 19;21(1):92. 
https://doi.org/10.1186/s12887-021-02553-y

19.	 Santa C, Valente CL, Mesquita M, Lopes J, Cardoso I, 
Rodrigues J, et al. Acute urticaria in children: From pediatric 
emergency department to allergology consultation at a cen-
tral hospital. Eur Ann Allergy Clin Immunol. 2021 Apr;online 
first. https://doi.org/10.23822/EurAnnACI.1764-1489.204

20.	 Imbalzano E, Casciaro M, Quartuccio S, Minciullo PL, 
Cascio  A, Calapai G, et al. Association between urticaria 



Diagnosing urticaria in children and adolescents� 27

systematic review. Allergy. 2016 Mar;71(3):308–22. https://
doi.org/10.1111/all.12818

51.	 Cavkaytar O, Arik Yilmaz E, Buyuktiryaki B, Sekerel BE, 
Sackesen C, Soyer OU. Challenge-proven aspirin hyper-
sensitivity in children with chronic spontaneous urticaria. 
Allergy. 2015 Feb;70(2):153–60. https://doi.org/10.1111/
all.12539

52.	 Mehr S, Allen R, Boros C, Adib N, Kakakios A, Turner PJ, et al. 
Cryopyrin-associated periodic syndrome in Australian chil-
dren and adults: Epidemiological, clinical and treatment char-
acteristics. J Paediatr Child Health. 2016 Sep;52(9):889–95.  
https://doi.org/10.1111/jpc.13270

53.	 Kolkhir P, Pogorelov D, Olisova O, Maurer M. Comorbidity 
and pathogenic links of chronic spontaneous urticaria and 
systemic lupus erythematosus—A systematic review. Clin 
Exp Allergy. 2016 Feb;46(2):275–87. https://doi.org/10.1111/
cea.12673

54.	 Sprinzl B, Greiner G, Uyanik G, Arock M, Haferlach T, 
Sperr WR, et al. Genetic regulation of tryptase production 
and clinical impact: Hereditary alpha tryptasemia, masto-
cytosis and beyond. Int J Mol Sci. 2021 Feb 28;22(5):2458. 
https://doi.org/10.3390/ijms22052458

55.	 Wahn V, Aberer W, Aygören‐Pürsün E, Bork K, Eberl W, 
Faßhauer M, et al. Hereditary angioedema in children and 
adolescents—A consensus update on therapeutic strategies 
for German‐speaking countries (Atanaskovic‐Markovic M, 
editor). Pediatr Allergy Immunol. 2020 Nov 16;31(8):974–89. 
https://doi.org/10.1111/pai.13309

56.	 Ben-Shoshan M, Grattan CE. Management of pediatric 
urticaria with review of the literature on chronic sponta-
neous urticaria in children. J Allergy Clin Immunol Pract. 
2018;6(4):1152–61. https://doi.org/10.1016/j.jaip.2018.02.015

57.	 Caffarelli C, Cuomo B, Cardinale F, Barberi S, Dascola  C, 
Agostinis F, et al. Aetiological factors associated with 
chronic urticaria in children: A systematic review. 
Acta Derm Venereol. 2013;93(3):268–72. https://doi.
org/10.2340/00015555-1511

58.	 Vezir S, Kaya F, Vezir E, Karaosmanoğlu N, Adiloğlu AK. 
Evaluation of intestinal parasites in patients with chronic 
spontaneous urticaria in a territory hospital in Turkey. J 
Infect Dev Ctries. 2019 Oct 31;13(10):927–32. https://doi.
org/10.3855/jidc.11552

59.	 Kocatürk E, Salman A, Cherrez‐Ojeda I, Criado PR, Peter J, 
Comert‐Ozer E, et al. The global impact of the COVID‐19 
pandemic on the management and course of chronic urti-
caria. Allergy. 2021 Mar 29;76(3):816–30. 

60.	 Muntean IA, Pintea I, Bocsan IC, Dobrican CT, Deleanu D. 
COVID-19 disease leading to chronic spontaneous urti-
caria exacerbation: A Romanian retrospective study. 
Healthcare. 2021 Sep 1;9(9):1144. https://doi.org/10.3390/
healthcare9091144

61.	 Napolitano M, Megna M, Costa C, Balato N, Patruno  C. 
Chronic inducible urticarias in children. J Allergy 
Clin Immunol Pract. 2018 Jul;6(4):1391–3. https://doi.
org/10.1016/j.jaip.2017.12.021

62.	 Yee CSK, El Khoury K, Albuhairi S, Broyles A, Schneider L, 
Rachid R. Acquired cold-induced urticaria in pediat-
ric patients: A 22-year experience in a tertiary care 
center (1996–2017). J Allergy Clin Immunol Pract. 2019 
Mar;7(3):1024–31.e3. https://doi.org/10.1016/j.jaip.2018. 
10.025

63.	 Liccioli G, Nappi L, Mori F, Barni S, Giovannini M, Sarti L, 
et  al. Dermatographism and urticaria in a pediatric pop-
ulation (Atanaskovic‐Markovic M, editor). Pediatr Allergy 
Immunol. 2020 Apr 23;31(3):318–20. https://doi.org/10.1111/
pai.13209

64.	 Schmetzer O, Lakin E, Topal FA, Preusse P, Freier D, 
Church MK, et al. IL-24 is a common and specific autoantigen 

36.	 Akcal O, Ozen S, Taskirdi I, Haci IA, Kanik ET, Karkiner CS, 
et al. The use of in vivo and in vitro tests in children with 
beta lactam allergy. Allergol Immunopathol (Madr). 2020 
Nov;48(6):633–9. https://doi.org/10.1016/j.aller.2020.03.013

37.	 Cardona V, Ansotegui IJ, Ebisawa M, El-Gamal Y, 
Fernandez Rivas M, Fineman S, et al. World allergy orga-
nization anaphylaxis guidance 2020. World Allergy Organ 
J. 2020;13(10):100472. https://doi.org/10.1016/j.waojou. 
2020.100472

38.	 Simons FER, Ardusso LRF, Bilò MB, El-Gamal YM, Ledford DK, 
Ring J, et al. World Allergy Organization guidelines for 
the assessment and management of anaphylaxis. World 
Allergy Organ J. 2011;4(2):13–37. https://doi.org/10.1097/
WOX.0b013e318211496c

39.	 Schuch A, Brockow K. Mastocytosis and anaphylaxis. 
Immunol Allergy Clin North Am. 2017 Feb;37(1):153–64. 
https://doi.org/10.1016/j.iac.2016.08.017

40.	 Worm M, Francuzik W, Renaudin J ‐M., Bilo MB, Cardona V, 
Scherer Hofmeier K, et al. Factors increasing the risk for 
a severe reaction in anaphylaxis: An analysis of data from 
the European Anaphylaxis Registry. Allergy. 2018 Jun 
8;73(6):1322–30. https://doi.org/10.1111/all.13380

41.	 Muñoz-Cano R, Pascal M, Araujo G, Goikoetxea MJ, 
Valero  AL, Picado C, et al. Mechanisms, cofactors, 
and augmenting factors involved in anaphylaxis. Front 
Immunol. 2017 Sep 26;8:1193. https://doi.org/10.3389/
fimmu.2017.01193

42.	 Netchiporouk E, Sasseville D, Moreau L, Habel Y, Rahme E, 
Ben-Shoshan M. Evaluating comorbidities, natural history, 
and predictors of early resolution in a cohort of children with 
chronic urticaria. JAMA Dermatol. 2017;153(12):1236–42.  
https://doi.org/10.1001/jamadermatol.2017.3182

43.	 Kozel MMA, Mekkes JR, Bossuyt PMM, Bos JD. Natural 
course of physical and chronic urticaria and angioedema in 
220 patients. J Am Acad Dermatol. 2001 Sep;45(3):387–91. 
https://doi.org/10.1067/mjd.2001.116217

44.	 Miles LM, Gabrielli S, Le M, Netchiporouk E, Baum S, 
Greenberger S, et al. Clinical characteristics, management, 
and natural history of chronic inducible urticaria in a pedi-
atric cohort. Int Arch Allergy Immunol. 2021;182(8):757–64. 
https://doi.org/10.1159/000514757

45.	 Sahiner UM, Civelek E, Tuncer A, Yavuz ST, Karabulut  E, 
Sackesen C, et al. Chronic urticaria: Etiology and nat-
ural course in children. Int Arch Allergy Immunol. 
2011;156(2):224–30. https://doi.org/10.1159/000322349

46.	 Gregoriou S, Rigopoulos D, Katsambas A, Katsarou  A, 
Papaioannou D, Gkouvi A, et al. Etiologic aspects 
and prognostic factors of patients with chronic urti-
caria: Nonrandomized, prospective, descriptive study. 
J Cutan Med Surg. 2009 Jul 1;13(4):198–203. https://doi.
org/10.2310/7750.2008.08035

47.	 Kulthanan K, Jiamton S, Thumpimukvatana N, Pinkaew  S. 
Chronic idiopathic urticaria: Prevalence and clinical 
course. J Dermatol. 2007 Apr 4;34(5):294–301. https://doi.
org/10.1111/j.1346-8138.2007.00276.x

48.	 Magerl M, Altrichter S, Borzova E, Giménez-Arnau A, 
Grattan CEH, Lawlor F, et al. The definition, diagnostic test-
ing, and management of chronic inducible urticarias—The 
EAACI/GA 2 LEN/EDF/UNEV consensus recommendations 
2016 update and revision. Allergy. 2016 Jun;71(6):780–802. 
https://doi.org/10.1111/all.12884

49.	 Arik Yilmaz E, Karaatmaca B, Sackesen C, Sahiner  UM, 
Cavkaytar O, Sekerel BE, et al. Parasitic infections 
in children with chronic spontaneous urticaria. Int 
Arch Allergy Immunol. 2016;171(2):130–5. https://doi.
org/10.1159/000450953

50.	 Kolkhir P, Balakirski G, Merk HF, Olisova O, Maurer M. 
Chronic spontaneous urticaria and internal parasites—A 



28	 Ensina LF et al.

81.	 Ben-Amitai D, Metzker A, Cohen HA. Pediatric cutaneous 
mastocytosis: A review of 180 patients. ISR Med Assoc J. 
2005 May;7(5):320–2. 

82.	 Le M, Miedzybrodzki B, Olynych T, Chapdelaine H, Ben-
Shoshan M. Natural history and treatment of cutane-
ous and systemic mastocytosis. Postgrad Med. 2017 Nov 
17;129(8):896–901. https://doi.org/10.1080/00325481.2017.1
364124

83.	 Tamay Z, Ozceker D. Current approach to cutaneous mastocy-
tosis in childhood. Türk Pediatr Arşivi. 2016 Aug 29;51(3):123–
7. https://doi.org/10.5152/TurkPediatriArs.2016.2418

84.	 Hartmann K, Escribano L, Grattan C, Brockow K, Carter MC, 
Alvarez-Twose I, et al. Cutaneous manifestations in patients 
with mastocytosis: Consensus report of the European 
Competence Network on Mastocytosis; the American 
Academy of Allergy, Asthma & Immunology; and the 
European Academy of Allergology and Clinical Immunology. 
J Allergy Clin Immunol. 2016 Jan;137(1):35–45. https://doi.
org/10.1016/j.jaci.2015.08.034

85.	 Lange M, Nedoszytko B, Górska A, Zawrocki A, Sobjanek M, 
Kozlowski D. Mastocytosis in children and adults: Clinical 
disease heterogeneity. Arch Med Sci. 2012 Jul 4;8(3):533–41. 
https://doi.org/10.5114/aoms.2012.29534

86.	 Horny H-P, Sotlar K, Valent P. Mastocytosis: State of the art. 
Pathobiology. 2007;74(2):121–32. https://doi.org/10.1159/ 
000101711

87.	 Theoharides TC, Valent P, Akin C. Mast cells, mastocyto-
sis, and related disorders. N Engl J Med. 2015;373(2):163–72. 
https://doi.org/10.1056/NEJMra1409760

88.	 Bonadonna P, Zanotti R, Müller U. Mastocytosis and insect 
venom allergy. Curr Opin Allergy Clin Immunol. 2010;10(4): 
347–53. https://doi.org/10.1097/ACI.0b013e32833b280c

89.	 Afrin LB, Self S, Menk J, Lazarchick J. Characterization of 
mast cell activation syndrome. Am J Med Sci. 2017 Mar;353(3): 
207–15. https://doi.org/10.1016/j.amjms.2016.12.013

90.	 Valent P, Akin C, Arock M, Brockow K, Butterfield JH, 
Carter  MC, et al. Definitions, criteria and global classi-
fication of mast cell disorders with special reference to 
mast cell activation syndromes: A consensus proposal. 
Int Arch Allergy Immunol. 2012;157(3):215–25. https://doi.
org/10.1159/000328760

91.	 Kolkhir P, André F, Church MK, Maurer M, Metz M. Potential 
blood biomarkers in chronic spontaneous urticaria. Clin Exp 
Allergy. 2017;47(1):19–36. https://doi.org/10.1111/cea.12870

92.	 Karaman S, Turedi B. Neutrophil-lymphocyte ratio: A 
possible marker of remission in children with chronic 
spontaneous urticaria. Allergol Immunopathol (Madr). 
2020 May;48(3):290–4. https://doi.org/10.1016/j.aller.2019. 
11.007

93.	 Dilek F, Ozceker D, Ozkaya E, Tamay Z, Yazici M, Kesgin S, 
et al. Plasma levels of matrix metalloproteinase-9 in children 
with chronic spontaneous urticaria. Allergy Asthma Immunol 
Res. 2016;8(6):522. https://doi.org/10.4168/aair.2016.8.6.522

94.	 Akelma AZ, Mete E, Cizmeci MN, Kanburoglu MK, Malli DD, 
Bozkaya D. The role of mean platelet volume as an inflam-
matory marker in children with chronic spontaneous urti-
caria. Allergol Immunopathol (Madr). 2015 Jan;43(1):10–3. 
https://doi.org/10.1016/j.aller.2013.06.002

95.	 Bas M, Adams V, Suvorava T, Niehues T, Hoffmann  TK, 
Kojda G. Nonallergic angioedema: Role of bradykinin. Allergy. 
2007 Aug;62(8):842–56. https://doi.org/10.1111/j.1398-9995. 
2007.01427.x

96.	 MacGinnitie AJ. Pediatric hereditary angioedema. Pediatr 
Allergy Immunol. 2014 Aug 9;25(5):420–7. https://doi.org/10. 
1111/pai.12168

97.	 Giavina-Bianchi P, Arruda LK, Aun MV, Campos RA, Chong-
Neto HJ, Constantino-Silva RN, et al. Diretrizes brasile-
iras para o diagnóstico e tratamento do angioedema 

of IgE in patients with chronic spontaneous urticaria. J 
Allergy Clin Immunol. 2018;142(3):876–82. https://doi.
org/10.1016/j.jaci.2017.10.035

65.	 Grattan C. Autoimmune chronic spontaneous urticaria. J 
Allergy Clin Immunol. 2018 Mar;141(3):1165–6. https://doi.
org/10.1016/j.jaci.2017.09.014

66.	 Chang J, Cattelan L, Ben-Shoshan M, Le M, Netchiporouk E. 
Management of pediatric chronic spontaneous urticaria: 
A review of current evidence and guidelines. J Asthma 
Allergy. 2021 Mar;14:187–99. https://doi.org/10.2147/JAA.
S249765

67.	 Kolkhir P, Borzova E, Grattan C, Asero R, Pogorelov D, 
Maurer M. Autoimmune comorbidity in chronic sponta-
neous urticaria: A systematic review. Autoimmun Rev. 2017 
Dec;16(12):1196–208. https://doi.org/10.1016/j.autrev.2017. 
10.003

68.	 Altrich ML, Halsey JF, Altman LC. Comparison of the in 
vivo autologous skin test with in vitro diagnostic tests for 
diagnosis of chronic autoimmune urticaria. Allergy Asthma 
Proc. 2009 Jan 1;30(1):28–34. https://doi.org/10.2500/
aap.2009.30.3185

69.	 Azkur D, Civelek E, Toyran M, Mısırlıoğlu ED, Erkoçoğlu M, 
Kaya A, et al. Clinical and etiologic evaluation of the chil-
dren with chronic urticaria. Allergy Asthma Proc. 2016 Nov 
1;37(6):450–7. https://doi.org/10.2500/aap.2016.37.4010

70.	 Netchiporouk E, Moreau L, Rahme E, Maurer M, Lejtenyi D, 
Ben-Shoshan M. Positive CD63 basophil activation tests are 
common in children with chronic spontaneous urticaria and 
linked to high disease activity. Int Arch Allergy Immunol. 
2016;171(2):81–8. https://doi.org/10.1159/000451084

71.	 Davis MDP, van der Hilst JCH. Mimickers of urticaria: 
Urticarial vasculitis and autoinflammatory diseases. J 
Allergy Clin Immunol Pract. 2018;6(4):1162–70. https://doi.
org/10.1016/j.jaip.2018.05.006

72.	 Hernández-Ostiz S, Prieto-Torres L, Xirotagaros G, Noguera-
Morel L, Hernández-Martín TA. Autoinflammatory diseases 
in pediatric dermatology—Part 1: Urticaria-like syndromes, 
pustular syndromes, and mucocutaneous ulceration syn-
dromes. Actas Dermosifiliogr. 2017;108(7):609–19. https://
doi.org/10.1016/j.ad.2016.12.021

73.	 Kuemmerle-Deschner JB, Ozen S, Tyrrell PN, Kone-Paut  I, 
Goldbach-Mansky R, Lachmann H, et al. Diagnostic crite-
ria for cryopyrin-associated periodic syndrome (CAPS). 
Ann Rheum Dis. 2017;76(6):942–7. https://doi.org/10.1136/
annrheumdis-2016-209686

74.	 Booshehri LM, Hoffman HM. CAPS and NLRP3. J Clin Immunol. 
2019;39(3):277–86. https://doi.org/10.1007/s10875-019-00638-z

75.	 Gattorno M, Hofer M, Federici S, Vanoni F, Bovis F, 
Aksentijevich I, et al. Classification criteria for autoinflam-
matory recurrent fevers. Ann Rheum Dis. 2019;78(8):1025–32.  
https://doi.org/10.1136/annrheumdis-2019-215048

76.	 Gusdorf L, Lipsker D. Neutrophilic urticarial dermatosis: 
A review. Ann Dermatol Venereol. 2018;145(12):735–40. 
https://doi.org/10.1016/j.annder.2018.06.010

77.	 Gusdorf L, Lipsker D. Schnitzler syndrome: A review. Curr 
Rheumatol Rep. 2017;19(8):1–6. https://doi.org/10.1007/
s11926-017-0673-5

78.	 Gusdorf L, Asli B, Barbarot S, Néel A, Masseau A, Puéchal X, 
et al. Schnitzler syndrome: Validation and applicability of 
diagnostic criteria in real-life patients. Allergy Eur J Allergy 
Clin Immunol. 2017;72(2):177–82. https://doi.org/10.1111/
all.13035

79.	 Weiler CR. Mast cell activation syndrome: Tools for diagno-
sis and differential diagnosis. J Allergy Clin Immunol Pract. 
2020;8(2):498–506. https://doi.org/10.1016/j.jaip.2019.08.022

80.	 Brockow K. Epidemiology, prognosis, and risk factors 
in mastocytosis. Immunol Allergy Clin North Am. 2014 
May;34(2):283–95. https://doi.org/10.1016/j.iac.2014.01.003



Diagnosing urticaria in children and adolescents� 29

104.	 Ghazanfar MN, Kibsgaard L, Thomsen SF, Vestergaard C. 
Risk of comorbidities in patients diagnosed with chronic 
urticaria: A nationwide registry study. World Allergy 
Organ J. 2020 Jan;13(1):100097. https://doi.org/10.1016/j.
waojou.2019.100097

105.	 Andrade Coelho Dias G, Cunha Coelho F, Filippo P, Lacerda 
Pedrazzi D, Nogueira Arraes AC, Perello MI, et al. Clinical 
experience of a chronic urticaria referral university center. 
Eur Ann Allergy Clin Immunol. 2020 May;52(03):74. https://
doi.org/10.23822/EurAnnACI.1764-1489.103

106.	 Cornillier H, Giraudeau B, Munck S, Hacard F, Jonville-
Bera A-P, D’Acremont G, et al. Chronic spontaneous urticaria 
in children—A systematic review on interventions and comor-
bidities. Pediatr Allergy Immunol. 2018 May;29(3):303–10.  
https://doi.org/10.1111/pai.12870

107.	 Lewis-Jones MS, Finlay AY. The Children’s Dermatology 
Life Quality Index (CDLQI): Initial validation and practical 
use. Br J Dermatol. 2010 Sep 6;132(6):942–9. https://doi.
org/10.1111/j.1365-2133.1995.tb16953.x

108.	 Daudén E, Sánchez-Perez J, Prieto M, Roset M. Validación 
de la versión española de la escala de intensidad del picor 
(Cuestionario Itch Severity Scale, ISS). Estudio PSEDA. 
Actas Dermosifiliogr. 2011 Sep;102(7):527–36. https://doi.
org/10.1016/j.ad.2011.03.011 

hereditário—2017. Arq Asma Alerg e Imunol. 2017;1(1):23-48.  
https://doi.org/10.5935/2526-5393.20170005

98.	 Campos R de A, Valle SOR, Toledo EC. Hereditary 
angioedema: a disease seldom diagnosed by pediatri-
cians. J Pediatr (Rio J). 2021 Mar;97:S10–6. https://doi.
org/10.1016/j.jped.2020.10.011

99.	 Pagnier A. L’angioedème héréditaire en pédiatrie: 
enjeux diagnostique et thérapeutique. Presse Med. 2015 
Jan;44(1):89–95. https://doi.org/10.1016/j.lpm.2014.07.018

100.	 Otani IM, Banerji A. Acquired C1 inhibitor deficiency. 
Immunol Allergy Clin North Am. 2017 Aug;37(3):497–511. 
https://doi.org/10.1016/j.iac.2017.03.002

101.	 Araújo-Simões J, Boanova AGP, Constantino-Silva RN, 
Fragnan NTML, Pinto JA, Minafra FG, et al. The chal-
lenges in the follow-up and treatment of Brazilian children 
with hereditary angioedema. Int Arch Allergy Immunol. 
2021;182(7):585–91. https://doi.org/10.1159/000512944

102.	 Read N, Lim E, Tarzi MD, Hildick-Smith P, Burns S, Fidler KJ. 
Paediatric hereditary angioedema: A survey of UK service 
provision and patient experience. Clin Exp Immunol. 2014 
Dec;178(3):483–8. https://doi.org/10.1111/cei.12433

103.	 Bork K, Hardt J, Witzke G. Fatal laryngeal attacks and mor-
tality in hereditary angioedema due to C1-INH deficiency. 
J Allergy Clin Immunol. 2012 Sep;130(3):692–7. https://doi.
org/10.1016/j.jaci.2012.05.055


