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Abstract: Chronic urticaria (CU) is associated with debilitating symptoms such as pruritic 
wheals and/or angioedema, which can significantly affect patients’ sleep, productivity and 
quality of life. Chronic spontaneous urticaria (CSU) is defined in cases in which no trigger
ing factor is identified. Various guidelines directing the optimal management of CU in the 
adult population were published and updated over the recent years with the most accepted 
and widely used being the EAACI/GA2LEN/EDF/WAO 2017 guidelines. Meanwhile, guide
lines specific to the pediatric population are scarce, mainly due to the fact that high quality 
evidence is lacking for many treatment options in this age group. The objective of this article 
is to review and synthesize the existing literature regarding the management of pediatric 
CSU. Our review highlights evidence supporting the EAACI/GA2LEN/EDF/WAO 2017 
treatment guidelines with non-sedating second-generation antihistamines (sgAHs) as the 
mainstay of treatment for pediatric CSU, considering their demonstrated efficacy and 
reassuring safety profile. Additionally, the use of omalizumab in adolescents is well sup
ported by the current literature. There is limited data available regarding the updosing of 
sgAHs, omalizumab in children with CSU under 12 years of age and the treatment with 
cyclosporine and leukotriene receptor antagonists (LTRAs) in pediatric patients of all ages. 
However, the results from currently available case series and case reports are promising for 
omalizumab and cyclosporine use in children with CSU, although large and well-designed 
randomized control trials (RCTs) assessing these treatment options are needed in order to 
formulate strong recommendations for their use. First-generation antihistamines (fgAHs) 
remain commonly used in pediatric CSU treatment despite a lack of studies assessing their 
efficacy and safety in the pediatric population and their widely known inferior safety profile 
compared to sgAHs. 
Keywords: chronic spontaneous urticaria; CSU, chronic urticaria; CU, treatment, 
management, guidelines, children, pediatric

Introduction
Chronic urticaria (CU) is defined as presence of pruritic wheals, angioedema or both 
occurring on most days of the week and persisting for at least 6 weeks.1 Recent evidence 
suggests that CU in children may be as frequent as in adults with point prevalence 
estimates of 0.5%–1.5% affecting males and females equally.2–6 Approximately 20% of 
CU cases have a proven physical/inducible trigger and are known as chronic inducible 
urticaria (CIndU),6 while in the remaining cases, hives occur spontaneously and are 
known as chronic spontaneous urticaria (CSU) (historically referred to as chronic 
idiopathic urticaria).7
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The clinical manifestations of pruritus, hives and angioe
dema are direct consequences of mast cell degranulation and 
release of preformed or newly synthetized inflammatory/ 
vasoactive mediators (e.g., histamine, platelet-activating fac
tor, cytokines) and neuropeptides.1,2 While the exact etio
pathogenesis of CSU is not yet clearly defined,8,9 the most 
widely accepted hypothesis is that mast cells are activated 
through autoimmune mechanisms, such as the binding of 
immunoglobulin (Ig)G antibodies directed against IgE or its 
high affinity receptor (FcεRI).10–14 Furthermore, adult CSU 
literature demonstrated that in the majority of cases, various 
IgE-type autoantibodies against self-proteins, such as inter
leukin (IL)-24 or thyroid peroxidase, may directly bind and 
crosslink the FcεRI, although this has not yet been demon
strated in children.12,15–17 This mechanism is referred to as 
auto-allergic and can possibly co-exist with IgG-mediated 
CSU (Figure 1).12,15–18 More recently, IgM and IgA auto
antibodies against FcεRI have as well been identified in 
adult patients with CSU.19 Autoimmunity in CSU can be 
demonstrated in vivo, through autologous serum skin 
test (ASST), or in vitro, through basophil histamine release 

assay (BHRA), basophil activation test (BAT) or by the 
presence of autoantibodies against IgE or FcɛRI on 
immunoassays.1,20,21 ASST is not routinely performed due 
to practical challenges and in vitro tests, such as BAT, are 
not recommended for routine use as their clinical utility 
remains to be confirmed and so far, their results do not 
impact patients’ management.1,20,21

Various guidelines directing the optimal management of 
CSU in the adult population were published and updated 
over the recent years.1,20,21 The most accepted and widely 
used are the EAACI/GA2LEN/EDF/WAO guidelines which 
are endorsed by many international societies and were last 
updated in 2017.1 While these guidelines include children as 
a special population, they unfortunately remain underuti
lized in clinical practice.9 The objective of this article is to 
review and synthesize the existing literature regarding the 
management of pediatric CSU.

Treatment Objectives
The actual strategy of CSU management is focused on 
complete or near-complete symptom control until the 

Figure 1 Pathogenesis of chronic spontaneous urticaria (CSU) – current concepts. 
Notes: The most accepted hypothesis is that mast cell degranulation is triggered by IgG antibodies against the IgE molecule or its high affinity receptor, FcɛRI in ~ 50% of 
cases. In additional cases, mast cell activation and degranulation may occur due to functionally active IgE-type autoantibodies (e.g., anti-IL-24 IgE, anti-TPO IgE). IgM and IgA 
autoantibodies against FcεRI have as well recently been identified in adult patients with CSU. Created with BioRender®. 
Abbreviations: FcɛRI, high affinity IgE receptor; IgE, Immunoglobulin E; IgG, immunoglobulin G; IgM, immunoglobulin M; IgA, immunoglobulin A; IL-24, interleukin-24; TPO, 
thyroid peroxidase.
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disease resolves spontaneously, with optimization of num
ber of drugs and dosage needed to achieve control and 
maintain it. Disease severity and treatment responses can 
be assessed quickly and effectively using widely available 
tools such as the weekly Urticaria Activity Score (UAS-7) 
and the Urticaria Control Test (UCT).22,23 A UAS-7 score 
≤ 6 is defined as well-controlled disease, UAS-7 score 
between 7 and 15 as mild disease, while severe disease 
is associated with UAS-7 scores ≥ 28.24 A UCT score ≥ 12 
corresponds to a satisfactory disease control, while a score 
≤ 11 is associated with poorly-controlled disease.23

CSU has a substantial individual and societal impact 
due to debilitating symptoms such as severe pruritus and 
secondary loss of sleep and productivity.25,26 Higher pre
valence of mood and anxiety spectrum disorders have been 
shown in pediatric CSU patients as opposed to 
controls.26,27 Children with CSU were found to have 
severe impairment in their health-related quality of life, 
similar to other chronic diseases such as epilepsy and 
diabetes,25 and a significantly lower school performance 
compared to those with other allergic diseases.26 Pediatric 
CSU is a chronic disease that may last up to 10 years and 
we have recently demonstrated that CSU resolution rate in 
children is similar to adults, at 10 per 100-patient-years.6 

Hence, there is a necessity for effective and safe symptom 
management over many years for children with CSU. 
While the disease has been suggested to resolve faster in 
children with autoimmune forms and basopenia,6 no treat
ment to date has been proven to alter the natural history of 
this disease.

CSU Treatment Guidelines
The 2017 EAACI/GA2LEN/EDF/WAO international 
guidelines recommend using the same treatment algorithm 
for CSU in pediatric patients as in adult patients, although 
it is recommended to use it with caution since many of the 
drugs included have not yet been adequately studied in 
children (Figure 2).1 As a first step for management, the 
guidelines recommend avoiding identifiable triggers (e.g., 
non-steroidal anti-inflammatory agents) and physical sti
muli, which are particularly relevant in cases of comorbid 
CSU/CIndU. In terms of pharmacological treatment, 
a stepwise algorithm is recommended starting with non- 
sedating second-generation H1-antihistamines (sgAHs) at 
standard dosage as first-line therapy. If symptom control is 
insufficient, subsequent step-up in therapy with increasing 
dosage of sgAHs up to fourfold the licensed dose is 
recommended and may result in up to 90% of children 

having well-controlled symptoms.28 In cases of antihista
mine (AH)-resistant CSU, the guidelines recommend add
ing omalizumab (a monoclonal anti-IgE antibody) to the 
sgAH therapy. However, the use of omalizumab is cur
rently approved by Health Canada, the Food and Drug 
Administration (FDA) and other jurisdictions (e.g., 
United Kingdom, Europe) for children with CSU  ≥ 12 
years of age only, and for children with moderate to severe 
allergic asthma ≥ 6 years of age.29,30 Finally, if symptoms 
remain inadequately controlled, cyclosporine as an add-on 
to sgAH therapy is proposed as a potential fourth step. The 
international guidelines strongly discourage first- 
generation H1-antihistamines (fgAHs) use due to their 
poor selectivity for the H1 receptor and their ability to 
cross the blood-brain barrier. fgAHs are associated with 
pronounced anticholinergic effects and sedative actions on 
the central nervous system in patients of all ages and 
especially in children.31–35 Additionally, studies assessing 
commonly used fgAHs for treatment of pediatric CSU, 
such as diphenhydramine or hydroxyzine, are limited and 
yet, these treatment regimens remain commonly employed 
on the basis of their historical extensive use and extrapola
tion from adult studies.1,9 Other therapeutic modalities, 
which were not included in the stepwise treatment algo
rithm, but were listed as alternative treatments that may be 
useful on a case to case basis include: montelukast (a 
leukotriene receptor antagonist [LTRA]), ranitidine (an 
H2-antihistamine [H2-AH]), doxepin (a tricyclic antide
pressant with potent antihistamine effects) and more.1

The SIP/SIAIP/SIDerP Italian guidelines are the first 
and only guidelines which delineate treatment recommen
dations specific to the pediatric population (Figure 2). The 
Italian guidelines have concordant recommendations for 
first-line therapy with sgAHs at standard doses. However, 
their recommendations differ subsequently given the fact 
that the efficacy and safety profiles of omalizumab and 
cyclosporine have not been widely studied in patients with 
CSU under 12 years of age.1,20 Conversely, there are 
several sgAHs approved for pediatric use, including but 
not limited to the following: cetirizine, loratadine, fexo
fenadine, levocetirizine, desloratadine, rupatadine and 
bilastine (age recommendations differ among sgAHs, see 
Table 1).1,20,29 The Italian guidelines, similar to the inter
national guidelines, do not recommend use of fgAHs due 
to their poor side effect profile. The 2 guidelines recom
mend use of systemic glucocorticoids for short-term treat
ment only in cases of acute exacerbations of CSU, due to 
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the high risk of adverse events (AE) with long-term 
use.1,20,21

The AAAAI/ACAAI American guidelines were last 
updated in 2014, just as omalizumab use had been FDA- 
approved in adolescent and adult CSU patients and before an 
important proportion of the literature on omalizumab use in 
pediatric CSU was published. The American guidelines did 
not include any specific recommendations for the pediatric 
population. The AAAAI endorsed for the most part the 
EAACI/GA2LEN/EDF/WAO treatment recommendations 
for CSU, although in a recent response paper, the AAAAI 
maintained their weak recommendation for the trial and use 
of multiple sgAHs at the same time, H2-AHs, as well as 
LTRAs given their relative safety and low cost.36

Methods
This narrative literature review included studies that exam
ined management of CSU in pediatric patients published in 
the last 20 years (January 2000 to April 2020). The review 
was conducted using the PubMed and EMBASE databases 
and using the following search terms: (“chronic urticaria” 

OR “chronic idiopathic urticaria” OR “chronic spontaneous 
urticaria”) AND (“infant” OR “child” OR “adolescent” OR 
“pediatric” OR “childhood”) AND (“treatment” OR “man
agement” OR “therapy”). Individual therapies (e.g., fgAHs, 
sgAHs, omalizumab) were also searched. References of 
identified manuscripts were manually curated to identify 
additional articles. Only articles published in the English 
or French languages were considered. Inclusion criteria 
comprised studies reporting on the treatment of CSU in 
humans regardless of the study design. Articles not discuss
ing CSU management, studies which did not include pedia
tric patients and review articles were excluded.

Discussion
Articles focusing on the treatment of CSU in pediatric patients 
were identified for H1-AHs, omalizumab, cyclosporine, zafir
lukast, vitamin D supplementation, glucocorticoids, hydroxy
chloroquine and phototherapy. No articles focusing on 
pediatric CSU were found for other treatments such as metho
trexate, dapsone, doxepin, H2-AHs, rituximab, pseudoaller
gen-free diet, intravenous immunoglobulin, plasmapheresis, 

Figure 2 Pediatric CSU treatment guidelines. 
Notes: EAACI/GA2LEN/EDF/WAO recommend following the same treatment algorithm in children as in adults, however cautiously given insufficient high-quality data to 
support omalizumab in children younger than 12 years-old and cyclosporine in pediatric population of all ages. SIP/SAIP/SIDerP guidelines were specifically designed for the 
pediatric CSU population. Their recommendations mainly differ for patients resistant to labeled dose of sgAHs, recommending updosing of sgAHs up to fourfold in children 
younger than 12 years of age vs. adding omalizumab to the standard dose sgAH therapy for children older than 12-years-old. 
Abbreviation: CSU, chronic spontaneous urticaria.
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tranexamic acid, warfarin, mycophenolate mofetil, heparin, 
colchicine, anti-TNF alpha, tacrolimus and autologous blood 
or serum.

H1-Antihistamines (H1-AH)
H1-AHs bind to the H1 receptor and prevent receptor activa
tion by histamine.33 They are the cornerstone for relief of 
allergic and other hyperhistaminic conditions, such as CSU. 

AHs are classified as older fgAHs (e.g., including chlorphenir
amine, hydroxyzine, diphenhydramine and doxepin) and more 
recent sgAHs (see Table 1). Because of their inherent capabil
ity to cross the blood-brain barrier and their poor selectivity for 
the H1 receptor, fgAHs are associated with significant adverse 
effects (e.g., sedation, reduced ability to perform skilled tasks/ 
concentrate at work or school).31–35,37 Associated anticholiner
gic side effects are dose-dependent and several reports of acute 

Table 1 Commonly Used Second-Generation Antihistamines in Pediatric Patients

2nd 
Generation 
Antihistamine

Standard Dosage for Age Contraindications Most 
Common 
Side 
Effects

Notes

Loratadine ● ≥2 to <6 years: 5 mg daily
● ≥6 years: 10 mg daily

Hypersensitivity Headache, 
low sedative 

potential

Safest during the last trimester of 
pregnancy. Not metabolized by the 

CYP3A4.

Desloratadine ● 6 to ≤11 months: 1 mg daily
● 1 to ≤5 years: 1.25 mg daily
● 6 to ≤11 years: 2.5 mg daily
● ≥12 years: 5 mg daily

Hypersensitivity Headache, 

diarrhea, 

low sedative 
potential.

5x more potent than loratadine in 

suppressing wheals. 

Safest in patient with renal failure. 

Cetirizine ● 6 to <12 months: 2.5 mg 
daily

● 1 to <2 years: 2.5 mg once 

daily
● 2 to 5 years: 2.5–5 mg daily
● 6 to 11 years: 5–10 mg daily
● ≥12 years: 10 mg daily

Hypersensitivity Drowsiness, 

headache

Can be used during the last 

trimester of pregnancy.

Levocetirizine ● ≥6 months to ≤5 years: 

1.25 mg daily
● 6 to 11 years: 2.5 mg daily
● ≥12 years: 5 mg daily

Hypersensitivity, end-stage renal 

disease, hemodialysis, patients ≤11 
years with renal impairment

Diarrhea, 

drowsiness

Fexofenadine ● ≥6 months to <2 years: 

15 mg twice daily
● ≥2 to <12 years: 30 mg 

twice daily
● ≥12 years: 60 mg twice 

daily

Hypersensitivity Headache, 
vomiting, 

low sedative 

potential.

Safest in patient with renal failure. 
Not metabolized by liver/the 

CYP3A4. Does not require dose 

adjustment in mild renal/ liver 
dysfunction.

Rupatadine ● ≥2 to <12 years: - 10 kg to 

25 kg: 2.5 mg daily*
● ≥25 kg: 5 mg daily
● ≥12 years: 10 mg daily

Hypersensitivity, history of QTc 
prolongation and/or torsades de 

pointes, concurrent use of CYP3A4 

inhibitors or other QTc-prolonging 
drugs

Drowsiness/ 
low sedative 

potential, 

headache

Bilastine ● ≥12 years: 20 mg daily Hypersensitivity, history of QT 

prolongation and/or torsades de 

pointes

Drowsiness/ 
low sedative 

potential, 

headache

Note: *While rupatadine tablets are not licensed for children <12-years-old, the use of the oral solution is suggested as per the product monograph. 
Abbreviation: CYP, cytochrome-P450.
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poisoning and death are published in children.38,39 sgAHs have 
numerous advantages over their sedating counterparts, notably 
their selective effect on peripheral H1 receptors (i.e., less/no 
central nervous system depression), their longer half-life and 
their even longer cutaneous half-life.39–43

H1-Antihistamines at Licensed Dosage
Only 1 study compared the efficacy and safety of an sgAH 
(cetirizine 5 mg daily) to an fgAH (oxatomide 25 mg 
daily) in children aged 2 to 6 years.44 Children treated 
with cetirizine achieved better control of their itch by day 
14 (p<0.001). In addition, more patients in the cetirizine 
group achieved complete symptom control (46% vs. 28%). 
However, AE reporting was suboptimal with only a brief 
mention concerning lack of changes in hematochemical 
and urinary values, as well as report of 1 patient in the 
oxatomide group experiencing an allergic reaction.44

Several studies assessed treatment with sgAHs at stan
dard dosage in pediatric patients. One double-blind rando
mized controlled trial (RCT) comparing treatment with 
desloratadine and rupatadine at standard doses for age 
and weight demonstrated superiority of these sgAHs 
against placebo in children aged 2 to 11 years.45 Similar 
efficacy of both treatments was observed with, 61% and 
54% of patients achieving remission in the rupatadine and 
desloratadine groups respectively, defined as ≥ 50% 
decrease in the UAS-7 score. Two double-blind RCTs, 
including a total of 416 patients 12 years of age or older 
(including 21 patients aged < 18 years), demonstrated 
efficacy of desloratadine 5 mg daily against placebo.46,47 

Using a 4-point pruritus scale, the 2 studies demonstrated 
an improvement in pruritus from baseline for desloratadine 
compared to placebo of 58.4% vs. 40.4%46 and 74% vs. 
48.7%47 (p=0.004 and p<0.001 respectively). A double- 
blind RCT including 225 patients 12 years of age or older 
assessed treatment with fexofenadine 180 mg daily and 
reported a decrease of 1.04 points for the fexofenadine 
group compared to a decrease of 0.57 point for the placebo 
group on a 4-point pruritus scale (p<0.001).48 The 4 men
tioned RCTs assessing efficacy of sgAHs at standard doses 
had adequate reporting on AEs with an AE rate that was 
similar in both the experimental and placebo treatment 
groups.45–48 Two studies assessing the safety of levocetir
izine hydrochloride at standard doses in infants aged 6 to 
11 months and in children 2 to 11-years-old with allergic 
rhinitis or CSU showed similar safety profile of levocetir
izine hydrochloride compared to placebo.49 An RCT asses
sing the safety of bilastine 10 mg daily in 509 patients 2 to 

11 years of age diagnosed with allergic rhinoconjunctivitis 
or CU showed no significant differences in AE profile of 
bilastine compared to placebo.50 However, bilastine use 
remains off-label in children <12 years of age.

H1-Antihistamines at Higher Than 
Licensed Dosage
Of the studies assessing updosing of sgAHs for pediatric 
CSU management, 2 double-blind RCTs including 605 
patients 12 to 65 years of age demonstrated that rupatadine 
at regular dose (10 mg daily) was of comparable efficacy 
with rupatadine at twice the standard dose (20 mg 
daily).51,52 Another RCT including 418 patients 12 to 70 
years of age compared fexofenadine against placebo at 
doses ranging from 20 to 240 mg twice a day, correspond
ing to up to fourfold the standard dose in adolescent and 
adult patients.53 The improvement of urticaria symptoms 
with increasing fexofenadine dose up to 60 mg twice daily 
followed a linear trend, at which point efficacy plateaued. 
Using a 4-point pruritus scale, reductions in pruritus sever
ity from baseline were 38%, 54%, 43%, and 57% in the 
20, 60, 120, and 240 mg twice a day fexofenadine dose 
groups respectively and of 19% in the placebo group at 
4-weeks.53 All 3 RCTs had adequate reporting on AEs. 
One study reported the rupatadine 20 mg group had 
a slightly increased incidence of AE compared to standard 
dosage (rupatadine 10 mg), most commonly headache and 
somnolence.52 In another RCT, similar safety profiles were 
found for both rupatadine 10 mg and 20 mg.51 The study 
which compared fexofenadine at different doses from 20 
to 240 mg twice a day against placebo reported similar 
safety profiles in all treatment groups.53

Omalizumab
Omalizumab, a humanized anti-IgE antibody, is approved 
by Health Canada, the FDA and other jurisdictions for the 
treatment of AH-resistant CSU in patients ≥12-years- 
old.29,30,54 Omalizumab binds to the IgE molecule, and 
within 24 hours, inhibits binding to FcɛRI on mast cells 
and basophils.54 It reduces the level of free serum IgE by 
96% within 3 days and decreases FcɛRI expression on 
basophils by 73% after 7 days.55 Furthermore, additional 
mechanism of action of omalizumab in CSU may involve 
normalizing basopenia and restoring basophil activation/ 
histamine release (changes frequently observed in active 
disease).56 In adolescents and adults, it is typically admi
nistered as a single injection of 150 or 300 mg 
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subcutaneously every 4 weeks. Most commonly reported 
side effects include injection-site reactions, viral infec
tions, upper respiratory tract infections, sinusitis and 
headaches.54 Contraindications include known hypersensi
tivity or anaphylaxis to any component of the 
formulation.54 Omalizumab use in children younger than 
12 years remains off-label for CSU despite emerging data 
suggesting safety and efficacy in this population.57,58

Of the 16 studies reporting on treatment with omalizu
mab, 3 were double-blind phase 3 RCTs which included 
adolescent and adult patients with a total of 977 AH- 
resistant CSU patients with an age range of 12 to 75 
years, including 39 patients younger than 18 years of 
age.59–61 In all 3 studies, subcutaneous injections were 
given every 4 weeks and results showed that omalizumab 
300 mg injections were effective in reducing CSU symp
toms against placebo with a range of 51.9% to 66% of 
patients achieving UAS≤6 at week 12 (p<0.001).59–61 It 
was reported that omalizumab at a dosage of 150 mg was 
sufficient to provide a significant reduction in symptoms, 
although less effectively than the 300 mg dose.60,61 

Omalizumab at a dosage of 75 mg has a similar efficacy 
compared to the 150 mg group61 in 1 study.28 Relapse 
rates were described in all 3 RCTs with symptom scores 
reaching values similar to those in the placebo groups after 
treatment discontinuation, although not returning comple
tely to baseline values. The most common AEs reported 
were headache and injection-site reactions.59–61

The 14 other studies assessing treatment with omalizu
mab were case series, case reports and our own pediatric 
registry including a total of 76 AH-resistant CU pediatric 
patients (75 CSU patients and 1 otherwise non-specified 
CU patient) aged 4 to 17 years.28,55,57,58,62–71 The most 
common treatment regimen was omalizumab 300 mg sub
cutaneous injections every 4 weeks. Significant improve
ment of symptoms was reported in 66 out of 76 patients 
whereas complete remission was seen in 44 patients. 
Clinical improvement was usually seen within 2 months. 
No unexpected AEs occurred.

Cyclosporine
Cyclosporine is an immunomodulating drug which inhi
bits the activity of calcineurin, leading to impairment of 
production of IL-2, IL-3, IL-4, TNF-α and other inflam
matory cytokines and thereby, inhibiting activated 
T lymphocytes.72 IL-4 is involved in the generation of 
IgE and thus, cyclosporine may inhibit the IgE-mediated 
release of histamine from mast cell degranulation.73 

Several in vitro and in vivo studies demonstrated reduc
tion in histamine release with cyclosporine.74,75 

Cyclosporine is known to have potential nephrotoxic 
effects and can cause hypertension.76 Its use in adult 
patients with various dermatologic conditions, such as 
psoriasis, atopic dermatitis or CSU, was demonstrated to 
have dose-dependent incidence of AEs with high risk of 
nephrotoxicity with doses of cyclosporine >5 mg/kg/ 
day.77,78 Absolute and/or relative contraindications to 
cyclosporine use include: hypersensitivity reactions, 
concurrent malignancy (except non-melanoma skin can
cer), uncontrolled hypertension, kidney disease, uncon
trolled infection, pregnancy/lactation and more.76 Its use 
remains off-label in treatment of CSU.

Three studies assessed treatment with cyclosporine in 
pediatric CSU patients including a retrospective chart 
review, a case series and a case report with a total of 24 
AH-resistant CSU patients aged 9 to 18 years.79–81 The 
most common treatment regimen was cyclosporine at an 
initial dose of 3 mg/kg/day with slow adjustments depend
ing on response to therapy (23 out of 24 patients) with 
a total duration of treatment ranging from 10 weeks to 17 
months.79–81 Complete control of urticaria symptoms was 
reported in all 24 patients with a range of 2 days to 3 
months. Additionally, it was reported that more than half 
of the patients experienced complete control within 2 
weeks.79,81 Time to relapse after discontinuation of the 
treatment was reported in 9 out of the 24 patients with 
a range of 1 week to 37 months.79,81 All reported relapses 
were responsive to repeated treatment with cyclosporine. 
Cyclosporine serum concentration was monitored and kept 
below 200 ng/mL in 23 out of 24 patients. All 3 studies 
described no significant AEs with no change in creatinine 
or blood pressure.

Oral Glucocorticoids
It is generally accepted that oral glucocorticoids are effec
tive to reduce disease severity and/or duration of acute 
urticaria and CSU due to their nonspecific broad spectrum 
anti-inflammatory properties.82 While the international 
guidelines support the short-term (~10 days) use of sys
temic glucocorticoids for acute CSU exacerbations, they 
strongly discourage using this class of medication for 
long-term management of CSU due to their inevitable 
serious side effects and the availability of safer treatment 
alternatives.1 Despite the guidelines, systemic glucocorti
coids remain significantly overprescribed in both adult and 
pediatric patients while safe and effective sgAHs are 
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underutilized.9,83 One European study showed that gluco
corticoids were used in up to 30% of pediatric CSU 
patients.84 Well-designed studies assessing the safety and 
the efficacity of short-term glucocorticoids in pediatric 
CSU patients are lacking, although their use is justified 
by extrapolation from adult studies and their common use 
in other pediatric allergic diseases.82,84–87 Long-term and 
repeated short-term cycles of oral/systemic glucocorticoids 
should be strictly avoided in adults and especially in 
children due to their significant adverse effects (e.g., adre
nal suppression, iatrogenic Cushing’s syndrome, growth 
impairment, etc.).1,88–90

Other Treatments
LTRAs block cysteinyl leukotrienes which are potent pro- 
inflammatory mediators and are mainly used to treat 
patients suffering from asthma and allergic rhinitis.91–93 

The rationale for its use in CSU is supported by few 
in vivo and in vitro studies which have demonstrated that 
leukotrienes participate in inflammatory reactions of the 
skin including wheal formation.91–93 There is only low- 
quality and contradicting evidence for its efficacy as an 
add-on to AH therapy in adult CSU patients.94–96 Multiple 
studies have demonstrated reassuring safety profile of 
LTRAs, particularly montelukast, including in pediatric 
populations.97,98 The only contraindication to their use is 
hypersensitivity to any ingredient included in their formu
lation (montelukast and zafirlukast) and hepatic failure 
(zafirlukast).99,100 Their use remains off-label in CSU 
management. One double-blind RCT including 95 CSU 
patients over 12 years of age compared combination treat
ment with cetirizine 10 mg and zafirlukast 20 mg twice 
daily to cetirizine 10 mg monotherapy for a treatment 
duration of 3 weeks.93 All patients included in the study 
had suboptimal control with AHs. Combination therapy 
with zafirlukast led to a modest increase in efficacy of 
urticaria control, with an approximately 10% additional 
improvement in patient and physician-reported visual ana
logue scales compared to cetirizine monotherapy (p<0.05). 
Subgroup analysis demonstrated that only subjects with 
ASST positive results exhibited a significant improvement 
with combination therapy. No significant AEs were 
reported in either treatment groups.

Hydroxychloroquine is an antimalarial agent indi
cated for the treatment of malaria, systemic/discoid 
lupus erythematosus and rheumatoid arthritis, and 
which is used off-label in many other inflammatory 
conditions.101–105 It is thought to exert 

immunomodulatory properties by modulating antigen 
presentation, inhibiting DNA synthesis and normalizing 
interleukin profile.106 While hydroxychloroquine is gen
erally considered very safe, possible side effects include 
ocular, neuromuscular, liver and hematologic 
toxicities.107,108 To decrease the risk of permanent ret
inal damage, the American Academy of Ophthalmology 
recommends limiting the daily dosage to a maximum of 
5mg/kg (real weight) with baseline fundus examination, 
followed by annual follow up examination after 1–5 
years of use depending on risk factors.109 While 1 
small single-blind RCT including 48 adult patients 
with AH-resistant CSU demonstrated a superiority of 
hydroxychloroquine 400 mg daily over placebo in 
improving quality of life and reducing urticaria severity 
score at 12 weeks,110 data in pediatric CSU is largely 
lacking. So far, only 1 case report was identified, 
describing successful treatment of a 9-month-old infant 
with AH-resistant disease with hydroxychloroquine 
doses up to 6mg/kg/day.111 Additional studies are war
ranted prior to recommending hydroxychloroquine in 
AH-resistant CSU in children.

A prospective case-control study including 58 patients 
(14 years of age or older) assessing vitamin 
D supplementation (at 300 000 IU/month)112 and a case 
report of a 14-year-old patient who was treated with vita
min D (at 50,000 IU weekly for five doses then 2000 IU 
daily)113 demonstrated that vitamin D supplementation 
may be beneficial in the reduction of CSU symptoms in 
patients with demonstrated vitamin D deficiency. 
However, given that the case-control study was not rando
mized there is a potential for confounding and findings are 
thus not conclusive. A comparative study including 24 
patients >14 years of age compared the efficacy of 2 
phototherapy regimens (psoralen and ultraviolet 
A [PUVA] vs. narrowband ultraviolet B [NB UVB]). 
Results showed similar reduction in CSU symptoms with 
no significant difference in outcome in both treatment 
groups.114 A systematic review which included multiple 
small studies, including 2 studies on pediatric patients, 
demonstrated that allergen-specific immunotherapy may 
be beneficial in the treatment of CSU in patients with IgE- 
mediated allergy.115 Finally, while children were excluded 
from recently published RCT employing ligelizumab (a 
newer generation anti-IgE monoclonal antibody) for con
trolling moderate to severe AH-resistant CSU, 4 active 
clinical trials including adolescent patients are ongoing.116
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Conclusion
Our review exemplifies that the medical literature strongly 
supports extension of EAACI/GA2LEN/EDF/WAO treat
ment guidelines to the pediatric population (Table 2). 
However, we also highlight several knowledge gaps 
regarding treatment options for pediatric patients under 
12 years of age with refractory CSU, such as increasing 
doses of AHs, or initiating omalizumab. Moreover, there is 
scarce evidence regarding the efficacy and safety profiles 
of cyclosporine and LTRAs in pediatric patients of all 
ages.

The use of sgAHs as a first-line treatment for CSU in 
children has been explored and validated by several stu
dies, including large and well-designed RCTs, which have 
demonstrated both efficacy in symptoms reduction and 
control, as well as an excellent safety profile at standard 
dosing.44–53 There are few studies which compared and 
contrasted the efficacy and safety of different sgAHs; thus, 
there is not one specific sgAH that is preferably 
recommended.1,20,21 The response to AHs in children 
with CSU has not yet been extensively studied, but our 
own data recently indicated that up to 90% of children can 
be adequately and safely controlled with sgAH at licensed 
or increased dosage.28 While fgAHs remain commonly 
used in pediatric CU (CSU and CIndU), there is a lack 
of evidence to support their efficacy/safety in the pediatric 
population and because of their potential to cross brain- 
blood-barrier, clinicians should refrain from using them 
unless sgAHs are unavailable.

In cases of disease refractory to AHs, omalizumab has 
been shown to effectively and safely reduce symptoms in 
children aged 12 years and older through large 
RCTs.59–61 Although these are promising results, the 
small number of adolescent patients included in the stu
dies (combined total of 39 patients) is an inherent limita
tion. Omalizumab's efficacy and safety in children with 
CSU under 12 years of age has been reported only in 
case series and case reports.55,57,58,62,65–71 Hence, larger 
studies are required in order to confirm the safety and 
efficacy of omalizumab in children younger than 12 
years.

Studies assessing treatment with cyclosporine in 
children aged 9 years and older and adolescents with 
CSU included small retrospective studies and case 
reports with low levels of evidence.79–81 In these stu
dies, cyclosporine at an initial dose of 3 to 4 mg/kg/day, 
with slow adjustments depending on patient response, 

was reported to be safe and effective in reducing CSU 
symptoms and achieving remission in the vast majority 
of patients.77,78 117 Additionally, the need for regular 
laboratory monitoring of cyclosporine-related complica
tions can represent a significant limitation to its use in 
children.118,119 While no RCTs specifically assessed effi
cacy of neither cyclosporine nor omalizumab in chil
dren, because omalizumab has been used for asthma 
for many years in children >6 years of age,120 we 
believe that cyclosporine use in children should be con
sidered only when management with omalizumab fails. 
There is insufficient evidence for other treatment mod
alities including LTRAs.
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