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REVIEW

Evidence-Based Management
of Chronic Urticaria in Children

lvan Pavi¢, M.D., Iva Hojsak, M.D., Ph.D., and Jasna Cepin-Bogovi¢, M.D.

Chronic urticaria (CU) in children is a distressful disorder that can often be challenging to treat. Elimination or
treatment of eliciting stimulus is the first step in the management of CU; however, in the majority of cases, the
cause remains unknown. According to currently available guidelines, Hl-antihistamines are still first-line
therapy for CU in children. Unfortunately, regularly approved doses relieve symptoms in <50% of patients,
necessitating an up to 4-fold dose increase. However, in some patients, even high doses of H1-antihistamines fail
to produce satisfactory results, leaving place for new therapeutic strategies in the treatment of CU; first to add
either leukotriene antagonist or H2-antihistamine. In severe, unresponsive cases, other therapeutic approaches
should be considered. However, it is important to be familiar with the possible side effects, because some of
these approaches imply off-label use of drugs. This review presents a summary of the evidence on the treatment
of CU in pediatric patients available up to January 2012.

Introduction

C HRONIC URTICARIA (CU) is a relapsing cutaneous disease
characterized by spontaneous appearance of wheals and
pruritus recurring for more than 6 weeks.! Overall, 0.1% to
3% of children will be found to have CU.> Although mani-
festing cutaneously, CU may not be contained to the skin
organ as comorbidities, and/or underlying systemic eti-
ologies may be the causal disease. Despite broad diagnostic
work-up, the underlying cause remains unidentified in up to
80% of patients, making causal and sometimes symptomatic
treatment difficult.”> According to the guidelines for the
management of children with CU, the mainstay of therapy is
symptomatic treatment with Hil-antihistamines.> However,
regular approved doses are often not effective and require
dose increase.* Moreover, some patients do not respond even
to very high doses, thus necessitating new therapeutic op-
tions for CU in the pediatric population. The aim of this
review was to summarize currently available evidence in the
management of CU in children aged up to 18 years. A case
example is provided to illustrate the difficulties in the man-
agement of CU in children. Literature search was made using
Medline/PubMed (until January 2012). A standard search
strategy, including the following terms, was used: children,
urticaria, CU, and treatment. Drug search included a group
of medications (antihistamines, leukotrienes, corticosteroid,
immunosuppresants, cyclosporine, dapsone, omalizumab,
and diet) and specific generic medication names. References
were also selected from authors’ files. On the basis of abstract
content, relevant articles were read specifically to provide

context for this review rather than to comprehensively cat-
alog all publications.

Illustrative Case

A 15-year-old girl was referred to the hospital with a
history of frequent relapses of generalized urticaria with
pruritus during a period of 6 months. Her medical history
was unremarkable, and there were no allergic or other
chronic diseases in her family. Before the referral to our
hospital, she was already treated with corticosteroids and
Hl-antihistamines, however, without clinical response. On
admission, physical examination revealed no significant
findings. Broad diagnostic work-up for allergic, immune,
rheumatologic, autoimmune, vasculitic, malignant, physical,
infectious, and neurologic causes was performed and re-
vealed no underlying cause. Due to previous unresponsive-
ness to high doses of fexofenadine (480mg daily), we
decided to change it to the second-generation antihistamine
cetirizine (10mg once daily) and recommended a pseu-
doallergen-free diet. She suffered from relapses of general-
ized urticaria with pruritic hives. We increased the dose of
cetirizine to 40mg once daily, but without any benefit. No
significant changes in the signs or symptoms were observed,
and she had to take periodic cycles of corticosteroids. At that
point, she was anxious due to relapses of urticaria, losing
sleep, and skipping school, placing her and her family in
great distress. We decided to start add-on therapy with
montelukast orally (10mg daily), with dramatic symptom
improvement and complete resolution of urticaria in 10 days.

Children’s Hospital Zagreb, University of Zagreb Medical School, Zagreb, Croatia.

1



2

We continued to follow her for 7 months, and she did not
experience any recurrence of urticaria, while reporting re-
markable improvement in her quality of life.

Discussion

CU is rare in childhood, and no underlying cause is
identifiable in most of these patients.” The possible causes
include physical factors, infections, foods, food additives,
aeroallergens, and medications.® The autoreactive nature of
CU was demonstrated in 30%-50% of patients.” It is possible
that psychological stress can also trigger urticaria through
stress-induced release of the corticotropin-releasing hormone
(CRH). Papadopoulou et al. found an increased number of
skin CRH-R1 receptors and mast cells in patients with stress-
related CU. Moreover, the activation of the CRH-R1 receptor
by stress mediates cutaneous mast cell degranulation that is
widely involved in CU.%

The wheal, which is the main characteristic of urticaria, is
caused by the activation of dermal mast cells and to a lower
extent of basophils.” The activation can occur through both
immunoglobulin (Ig)E-mediated and non-IgE-mediated
mechanisms induced by various trigger factors. The final
result of mast cell activation is the release of preformed
(histamine and tryptase) and newly formed (prostaglandins
and leukotrienes) mediators.°

CU is a long-lasting condition that significantly impairs
patient quality of life, causing sleep disturbance and signif-
icantly affecting normal life activities.!’ Moreover, it is
sometimes very challenging to treat, and when achieved,
maintenance of symptom-free interval is even more chal-
lenging. On the other hand, spontaneous recovery of CU is
also possible. According to Sahiner et al., resolution is seen in
half of the children within 5 years. On the contrary, girls
older than 10 years may have unfavorable prognosis.'?
Female gender is recognized as a poor prognostic factor in
adult patientsm; however, the reason remains unclear,
speculating that hormones and higher prevalence of auto-
immunity play an important role."* Based on the studies in
adults, other prognostic factors include disease severity and
duration as well as the type of urticaria.'”

The etiology of CU can be identified in only 25% of cases
despite comprehensive investigation,'® emphasizing the im-
portance of thorough history, including family history, and
physical examination in diagnostic work-up. These specific
historical considerations should direct further diagnostic
work-up in all patients with CU."” Standard therapy for CU
first includes elimination or treatment of the eliciting stim-
ulus; however, in the majority of cases, the cause remains
unknown, leaving place only for symptomatic treatment.

This review aims to present currently available evidence
on the treatment of CU in children and to give evidence-
based grades of recommendation for specific medication
groups.'® Figure 1 represents proposed algorithm for the
treatment of CU in children based on published data and
guidelines on the urticaria management.'?

H1-antihistamines (grade of recommendation=B)

Hi-antihistamines are the only drugs based on numerous
randomized controlled trials with class 1 evidence in the
treatment of CU in adults (Table 1)." Although there is often
tendency to consider different antihistamines as similarly
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Non sedating H1l-antihistamine
Startwith usual age adjusted dose

1
y Y

Older children
(above 12 years)

| |

Consider dose increase - up to
fourfold
Data available for: levocetirizine,
desloratadine, rupatadine
(adult studies)(39-41)

Young children

Consider dose increase

Startwith twofold age adjusted dose
and slowly increase up to fourfold
(19,38)

Add leukotriene antagonist

Montelukastin age adjusted dose
(49,54,59)

|

Consider adding H2-
antihistamine

Usual age adjusted dose (38,46)

!

Consider short term
corticosteroid therapy (39)

|

Consider immunomodulatory
therapy
Cyclosporine (61,62) or omalizumab
(69,75)

Drugs should be used with caution 35 ne hard datafer children
are reported

FIG. 1. Proposed algorithm for the treatment of chronic
urticaria in children based on the currently available
evidence and guidelines on the urticaria management (19).
Algorithm contains reference on which statement is based.

efficacious, they are drugs with different potency and per-
formance. First-generation Hl-antihistamines (including
chlorphenamine, diphenhydramine, hydroxyzine, and pro-
methazine) have a high potential to cause a wide variety of
adverse effects, such as sedation and anticholinergic effect.?’
Based on these side effects, regulation agencies from the
United Kingdom and U.S. Food and Drug Administration
(FDA) do not recommend their use below the age of 6 years,
leaving a place for the second generation.”* Table 1 presents
all randomized controlled trials on the role of antihistamines
in the treatment of CU comparing to placebo or to other type
of antihistamines.

The main mechanism of action of the antihistamines is
anti-inflammatory action; they stabilize the mast cell and
basophile membranes inhibiting transmembrane flux of cal-
cium and intracellular cAMP and decreasing cytoplasmic
transcription factors responsible for cytokine, chemokine,
and adhesion molecule release.”> Although antihistamines
are used frequently in children, only limited number of trials
has been performed in this age group. The first study per-
formed in young children was conducted by Simons et al.
proved that use of Hl-antihistamine in children aged 12 to
24 months is safe.”® This study did not initially aimed to
assess the efficacy of cetirizine in the treatment of urticarial
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TREATMENT OF CHRONIC URTICARIA IN CHILDREN

symptoms; however, results revealed that only 5.8% of the
children with atopic dermatitis treated for 18 months with
cetirizine had one or more episodes of urticaria compared
with 16.2% of the children treated with placebo.”® The use of
cetirizine in children younger than 2 years is not re-
commended by manufacturer. However, according to a
pharmacokinetic and pharmacodynamic study of cetirizine
conducted by Spicak and colleagues in children aged 6 to 24
months, it could be successfully used in infants and tod-
dlers.** Tt is approved by the FDA for CU in children aged
6 months and older.” The same efficacy of the H1-antihistamines
in the suppression of urticarial symptoms was confirmed by
the Early Prevention of Asthma in Atopic Children Study,
which aimed to assess the efficacy of using levocetirizine.*®
According to this study, long-term use of levocetirizine
prevents and treats urticaria in young children. Furthermore,
Hampel et al. showed that levocetirizine is well tolerated
even in younger children with CU, aged 6 months and
above.”” However, this study evaluated only safety of levo-
cetirizine for young children, and unfortunately did not re-
port its efficacy in the treatment of CU in this age group.

Other studied antihistamines include loratadine, which is
licensed for the treatment of CU in children of 2 years and
older.” Loratadine was tested in children aged 6 to 12 years
with different chronic allergic skin diseases (mostly atopic
dermatitis) and showed relief of symptoms in 45% of pa-
tients; however, 6% reported different side effects, including
sedation, nausea, vomiting, fever, and fatigue.28 These side
effects could be avoided by using loratadine’s active me-
tabolite, desloratadine, which has 2.5-4 times more antihis-
taminic potency than loratadine.” Its use has not been
connected with sedation or cognitive impairment.’ Safety of
desloratadine was investigated in children older than 2 years
of age and proved to be safe with a similar incidence of
adverse events in treatment and placebo groups.>® Fexo-
fenadine, another derivative of second-generation antihista-
mine (terfenadine), is also approved by the FDA for CU in
children aged 6 months and older.** There are no studies on
the role of fexofenadine in the treatment of CU in children;
however, studies on adults proved its efﬁcacy.33—36 More-
over, safety of fexofenadine has been tested in children with
allergic rhinitis.>”

Unfortunately, the treatment with regular approved doses
of Hl-antihistamines relieves symptoms effectively in less
than half of patient with CU.* In patients who do not expe-
rience the benefit of regular antihistamine doses, a dose
increase for up to 4-fold could be recommended.'*?**!
However, beside recommendation by the experts and avail-
able guidelines,'®>® there is no evidence in children, espe-
cially in young children. Based on these data, escalation in
the dose could be easily recommended for older children
(mostly above 12 years of age) who use same medication
dose as adults. For younger children, age-adjusted dose
escalation could be considered, but with caution and moni-
toring for possible side effects. Moreover, some patients do
not respond even to very high doses necessitating new
therapeutic options.

H2-antihistamines (grade of recommendation=C)

Skin blood vessels have both H1 and H2 receptors, the
activation of which induces formation of wheal and erythe-
ma; however, that phenomenon is only limitedly influenced

5

by the sole activation of H2 receptors.”* There are some ev-
idence (all based on studies in adults) that a combination of
H1- and H2-antihistamines provides better symptom control
than H1 agents alone.*”* Some pediatric authorities also
suggest adding an H2-antihistamine in unresponsive pa-
tients, but not for routine disease control.”® Regarding safety,
H2-antihistamines have been used in children for a long
time, and based on currently available evidence, the FDA has
approved ranitidine use in children older than 1 month.*®

Antileukotrienes (grade of recommendation= C)

It has been established that other factors such as kinins,
prostaglandins, and leukotrienes play an important role in
the pathophysiology cascade of urticaria; they prolong the
inflammatory process of allergic reaction, influencing a poor
response of symptoms to antihistamine treatment in some
patients.* Considering the important role of leukotrienes in
the pathophysiological mechanisms of allergic inflammation,
the leukotriene receptors antagonists, montelukast and
zafirlukast, have recently been proposed for urticaria treat-
ment.*’ They can be used as monotherapy or in combination
with H1 receptor antagonists. Currently available evidence
on the role of montelukast in the treatment of CU is scarce
(Table 2). Of all published trials, 6 studies included mon-
telukast in the treatment of CU, however, with contradictory
results and no strict recommendation.**°> All montelukast
studies included adults, and only 3 studies also included
pediatric patients.***>** Erbagci demonstrated montelukast
to be effective and safe in the treatment of refractory chronic
idiopathic urticaria.*® The study performed by Nettis et al.
included patients above 15 years of age and found a combi-
nation of desloratadine plus montelukast to be effective in the
treatment of relatively mild CU* On contrary, treatment
with zafirlukast alone proved to be inefficient in the treatment
of CU,” and the benefit could be expected in patients with
autoimmune CU refractory to HIl-antihistamines when
zafirlukast is used as add-on therapy.”**® To the best of our
knowledge, there are no studies on the role of antileuko-
trienes in the treatment of CU exclusively in children.
Literature search yielded one case report presenting a
10-year-old boy who stayed symptom-free on combined
treatment with antifibrinolytic agent (aminocaproic acid),
montelukast, and ranitidine.”” The authors suggest adding
this combination in the treatment of CU, emphasizing its
steroid-spearing effect. Conclusively, the available results on
the efficacy of antileukotrienes are quite inconsistent. Based
on the currently available evidence, antileukotrienes should
only be used as add-on ’cherapy.58 Of these, montelukast
and zafirlukast are FDA-approved for the prophylaxis of
asthma in children from the age of 12 months and 5 years,
respec’cively.59

Other options and novel therapies

The proof for the autoreactive nature of CU offers the
possibility of immunomodulatory or immunosuppressive
therapy, but only after the established treatment options
have been exhausted.®® Short-term use of oral corticosteroids
(grade of recommendation=D) may be necessary in some
children with severe form of the disease, but long-term oral
corticoids should not be used in children with CU.** Other
agents include cyclosporine, dapsone, and omalizumab.
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TABLE 2. RANDOMIZED CONTROLLED TRIALS ON THE ROLE OF ANTILEUKOTRIENES
IN THE TREATMENT OF CHRONIC URTICARIA

Author (year) N (age)

Drugs (dose)

Author’s conclusion

Wan (2009)°! 120 (adults)

Hydroxyzine (25 mg) + cetirizine (5mg
b.i.d.) vs. hydroxyzine (25 mg)+ famoti-
dine (20 mg b.i.d.) vs. hydroxyzine (25mg

All 3 treatment groups revealed
significant difference comparing
to placebo

b.i.d.)+ montelukast (5mg b.i.d.)

vs. placebo

Godse (2006)'? 20 (adults)

Di Lorenzo et al. 160 (adults)

(2004)*°

Nettis et al. (2004)*° 81 (15 to 71
years)

Bagenstose et al.

95 (>12 years)
(2003)*

Erbagci (2002)* 30 (adults)
needed
Reimers et al.

(2002)*°
Pacor (2001)>*

52 (adults)

51 (15-71 years)
vs. placebo

Montelukast (10 mg) vs. cetirizine (10 mg)

Desloratadine (5 mg) vs. desloratadine
(5 mg) + montelukast (10 mg) vs.
montelukast (10 mg) vs. plecebo

Desloratadine (5mg) vs. desloratadine
(56 mg) + montelukast (10 mg) vs. placebo

Cetirizine (10 mg) + zafirlukast (20 mg b.i.d.)
vs. cetirizine (10 mg)+ placebo

Montelukast (10 mg) + cetirizine when
needed vs. placebo + cetirizine when

Zafirlukast (20mg b.i.d.) vs. placebo

Montelukast (10mg) vs. cetirizine (10 mg)

Study not completed—montelukast
group of patients showed no
control of symptoms

Desloratadine is highly effective for
the treatment CU/combined
therapy of desloratadine +
montelukast does not offer a
substantial advantage

Desloratadine + montelukast improve
the symptoms significantly more
than desloratadine/did not have a
significant effect on the number of
urticarial episodes

Combination therapy demonstrated a
modest, but significantly greater
improvement compared with
cetirizine monotherapy

Montelukast therapy—significant
_decreases in urticaria activity
scores/H1-antihistamine use
significantly less frequent during
the montelukast treatment

Zafirlukast—no significant positive
effect comparing to placebo

Montelukast is more effective for the
treatment CU than placebo or
cetirizine

CU, chronic urticaria.

Data on the use of cyclosporine (grade of recommenda-
tion=D) in pediatric patients are scarce®®* Doshi et al.
present a series of cases (n1=7, aged 9-16 years) with re-
fractory CU treated with cyclosporine at a dose of 3mg/kg/
day, resulting in resolution of symptoms in all patients.®"
Dapsone (grade of recommendation=D), member of the
sulfones family, exerts anti-inflammatory effects through
inhibiting neutrophil chemotactic migration, protects cells
from inflammation-mediated injury, and reduces the release
of prostaglandins and leukotrienes.®> There are several re-
ports on the role of dapsone in the treatment of CU showing
promising effect.**® Dapsone has been used in children for
other, mostly dermatological diseases.”” However, there is
no evidence for the safety and efficacy in children with CU.

Omalizumab (grade of recommendation=D) blocks the
binding of IgE to the FceRI receptor on IgE effector cells and
stops mast cell and basophil activation.®® There is an increas-
ing body of evidence for the beneficial role of omalizumab in
the treatment of severe, Hl-antihistamine unresponsive CU in
adults.®*”* One of these trials also included children older
than 12 years of age.®” It was a randomized controlled trial
comparing 3 different doses of omalizumab (75, 300, and
600 mg) with placebo in patients staying symptomatic despite
treatment with Hl-antihistamines. The absolute mean de-
crease in the urticaria activity score in the groups receiving 300
and 600 mg was significantly greater compared to the placebo

group; however, there was no significant difference for 75mg
dose. None of the placebo group patients achieved complete
resolution of symptoms.

Moreover, omalizumab has been safely used in children
with asthma older than 6 years of age.”” However, strong
evidence is needed for its recommendation in the treatment
of pediatric CU.

Apart from pharmacological treatment, a low pseudoallergen-
free diet can be tried in those suffering from CU (grade of
recommendation=D). It is estimated that pseudoallergens
induce and/or aggravate urticaria in some patients.”® These
substances include artificial preservatives, colorings, and
flavors.”” Results of several studies performed in adults
support the effectiveness of a pseudoallergen-free diet in
reducing CU symptoms.”” ™ According to the study by
Magerl et al., which excluded pediatric patients from the
analysis, 1 of 3 patients will clinically benefit from the diet.®"
However, this study was not a randomized, placebo-
controlled study, and although pediatric patients partici-
pated, their data were not included into analysis, and
therefore results should be considered with caution. On the
other hand, it could be argued that this diet has no adverse
effects and is cost free. Thus, a 3-week trial of this diet could
be one of the recommendations to a new, especially adult,
patient with CU. However, as there are no studies including
children, no strict recommendation can be given.
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Conclusion

CU in children is a disorder with negative influence on
the patient quality of life, and the management of which is
still, in most cases, frustrating. Regardless of its prevalence,
evidence-based data concerning clinical management in pe-
diatric population are still limited. H1-antihistamines proved
to be efficacious for symptom relief in many adult-controlled
trials and are still mainstay therapy for adults and children.
If no response has been achieved, the dose should be in-
creased. Second-line regimens include adding an antileuko-
triene or H2-antihistamine. In severe cases, there is a place
for novel, often immunosuppressive, and immunomodula-
tory therapy. However, as trials in children are scarce,
higher-grade recommendations are still expected from pe-
diatric randomized controlled trials. It is important for the
clinicians to be familiar with the possible side effects, as
recommendations sometimes, besides antihistamines, relate
to the use of drugs often not approved for either CU indi-
cation or not approved for use in young children in general.
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