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Abstract

tolerability and the patient quality of life.

Background: Urticaria is a condition defined by the development of wheals, angioedema or both. It is classified
based on its duration as acute (< 6 weeks) or chronic (>6 weeks). Chronic urticaria is less frequent than acute one in
children, but it represents a debilitating condition, always needing treatment. Symptoms affect child’s daily activi-
ties and disturb sleeping patterns, causing emotional distress and negatively influencing learning and cognition.
Therefore, the management of chronic urticaria must point to a complete control of symptoms, taking into account

Review of literature: The recently revised version of EAACI/GA’LEN/EDF/WAO guideline on the management of

urticaria, in addition to recommending the use of second-generation H, antihistamines as the treatment of choice,
gives particular attention to their use in the paediatric population. Bilastine has been studied in children; at the dose
of 10 mg/once daily, it is licenced for the symptomatic relief of urticaria in children>6to 11 years, in the European
Union, in appropriate formulation, as oral solution or orodispersible tablet.

Conclusions: In line with the recent guideline recommendation for the use of second generation H, antihistamines

in children we have reviewed the safety and tolerability profile of bilastine in children with chronic urticaria.
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Background

Urticaria is a common condition defined by the devel-
opment of pruritic wheals, angioedema or both [1]. A
wheal is characterised by a central swelling of variable
size, almost delimited by reflex erythema, itching and a
transient nature, with the skin returning normal within
30 min to 24 h. Angioedema, for its part, exhibits a sud-
den, pronounced erythematous or skin coloured swelling
of the lower dermis and subcutis or mucous membranes,
sometimes pain and a slower resolution [1].

At the beginning of 2018, an updated version of the
EAACI/GA’LEN/EDF/WAO (European Academy of
Allergology and Clinical Immunology, Global Asthma
and Allergy European network, European Dermatology
Forum, World Allergy Organization) urticaria guide-
line was published, providing new inputs regarding

*Correspondence: ngpallergy@gmail.com

! Allergy Department, 2nd Pediatric Clinic, University of Athens, Athens,
Greece

Full list of author information is available at the end of the article

B BMC

both the diagnosis and the treatment of patients with
urticaria. This guideline, in the perspective of diagno-
sis, recommends that urticaria is classified based on its
duration as acute (<6 weeks) or chronic (>6 weeks)
[1]. In addition, chronic urticaria is classified as spon-
taneous (CSU) or inducible (CIndU). CSU is charac-
terized by spontaneous symptoms that are not elicited
by apparent factors, and CIndU, on the other hand,
requires specific triggers for the urticarial symptoms to
occur, such as sunlight, pressure, friction, or exposure
to heat or cold [1]. Chronic urticaria is not rare, with a
prevalence of at least 1% in the general population and
CSU is two to three times more common than CIndU;
moreover, patients may have more than one type of
chronic urticaria [2, 3]. Urticaria can occur in all age
groups, including infants and young children [1] and
has similar epidemiological characteristics across dif-
ferent locations [4]. Tang et al. reported that among 411
pediatric patients that visited a dermatological depart-
ment in China, 314 (76.4%) had acute urticaria and
that infection was the main trigger of acute urticaria
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in children (41%, 16/39). The accompanying symptoms
of acute urticaria in children mainly included abdomi-
nal pain and diarrhoea (44%, 17/39) [5]. Chronic urti-
caria is less frequent than acute in children, but it
still represents a debilitating condition, always need-
ing treatment. CU in children has a point prevalence
between 0.1% and 0.3% and is diagnosed as CSU in 80%
of cases. In children, prospective studies suggested that
autoimmune CSU affects about half of pediatric CU
cases in Europe. Resolution rate in children with CU
was found to be lower than in adults (10.3% per year).
The presence of certain biomarkers (CD63 level > 1.8%
and basophil count) may help to predict the likelihood
of resolution [6].

In the management of urticaria, the treatment must aim
at complete control of symptoms, taking into account the
safety and the patient’s quality of life, as the main goals.
Treatment of CU in children should be continuous [1].
Specifically, the use of second-generation antihistamines
as a first line therapy is recommended, due to the good
safety profile, minimal cognitive and anti-muscarinic side
effects, and a long duration of action [1].

Many clinicians still use first-generation, sedating,
H,-antihistamines as their first choice in the treatment
of children because they assume that the safety profile of
these drugs is better known. In addition, recommenda-
tion about age for the first-generation H;-antihistamines
is sometimes less clear as these drugs were licensed at
a time when the code of good clinical practice was less
stringent [1]. A strong recommendation was made by the
panel of EAACI/GA’LEN/EDF/WAO urticaria guideline,
on the basis of current literature, to discourage the use
of first-generation antihistamines in infants and children
encouraging the usage of the newer non-sedating antihis-
tamines [1].

As understanding the pharmacological characteristics
of individual drugs is essential for effective and safer use
of antihistamines in clinical practice, this review sum-
marizes the characteristics of bilastine as the most novel
2nd generation antihistamine and describes its use in
children with urticaria, as newly recommended by the
current guideline. Table 1 compares the safety profile
of bilastine with profiles of some representative second
generation H, antihistamines (cetirizine, desloratadine,
fexofenadine, levocetirizine, loratadine, and rupatadine);
first generation drugs are not included in the table, as few
data is available and clinical use is discouraged by current
guidelines (Table 1) [1].

The pediatric indication is also shown. Because of the
diversities in regulation between countries worldwide,
the youngest age, for which antihistamines are regis-
tered according to local resolutions, differs and it is not
reported in the table.
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Main text

Pharmacological basis for the use of antihistamines
Degranulation of active mast cells is the pathophysi-
ological basis of wheals and angioedema, [3, 7]. It leads to
the release of histamine and other inflammatory media-
tors such as platelet-activating factor and cytokines,
and results in sensory nerve activation, vasodilatation,
and plasma extravasation as well as cell recruitment
to urticarial lesions [1]. Many symptoms of urticaria
are mediated primarily by the actions of histamine on
H,-receptors located on endothelial cells (the wheal), on
sensory nerves (neurogenic flare and pruritus), in central
nervous system cells, smooth muscle cells (blood vessels
and respiratory system), chondrocytes, hepatocytes, den-
drocytes, monocytes, neutrophils, and lymphocytes [8].
Continuous use of H;-antihistamines in chronic urticaria
is supported not only by the results of clinical trials but
also by the mechanism of action of these medications,
that are inverse agonists with preferential affinity for the
inactive state of the histamine H;-receptor and stabilize
it in this conformation, shifting the equilibrium towards
the inactive state [1, 9, 10]. Second-generation H, antihis-
tamines are the first line treatment of choice, because of
their favourable tolerability profile and the long duration
of action. Patients must be instructed to take the drug on
a daily basis and not on demand [1].

Pharmacology, efficacy and safety of bilastine
Pharmacological profile

Bilastine was demonstrated in vitro to have marked
selectivity/high affinity for histamine H,; receptors, and
to have a long residence time at the histamine H; recep-
tor, that may explain the prolonged duration of action
[11, 12]. Bilastine is rapidly absorbed after oral adminis-
tration. [13]. It has a low potential for metabolic drug—
drug interaction as it does not interact significantly with
the CYP enzyme system in vitro, and it does not undergo
significant metabolism in humans [14, 15]. In the wheal
and flare test on healthy volunteers, bilastine onset of
action occurred within 1 h and reduction of itching sen-
sation was better than that of desloratadine (p <0.05) and
for rupatadine (p<0.01) [16]. No dosage adjustments are
needed in patients with mild, moderate, or severe renal
impairment, with hepatic impairment, and in elderly sub-
jects, overall endorsing a good tolerability profile [17, 18].
Bilastine has a high affinity for the P-gP efflux pump, and
this effect restricts transit across the blood—brain barrier
and limits the potential for sedation [14, 15]. PET (posi-
tron emission tomography) showed that bilastine has a
brain H, receptor occupancy (H;RO) near to 0% and can
thus be considered as a “non-brain-penetrating antihista-
mine” [19, 20]. Brain histamine H; receptor occupancies
of various antihistamines are shown in Fig. 1. Bilastine
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Table 1 Safety profile of representative second generation H, antihistamines indicated for urticaria in children. Modified

from 15
Bilastine Cetirizine Desloratadine  Fexofenadine Levocetirizine  Loratadine Rupatadine
Properties

Paediatric Yes Yes Yes Yes Yes Yes Yes
indication

T,/ (h) 14.5,any age 10, in adults 27,any age 11-15,anyage  7.9,in adults 84, any age 5.9in adults

6.1-7.1,in In children 15.9, in children
children over 6-11 years 2-5 years
4 years 24% shorter 12.3,in children
5.5,in chil- than in adults 6-11 years
dren under
4 years

Dosage No Inmoderateto  In severe impair- No In moderateto No Not recom-
adjustment severe ment severe mended in
in impaired renal impair-
kidney func- ment
tion

Dosage No If concomitant Not mentioned  No If concomitant In severe disease Not recom-
adjustment renal dysfunc- renal dysfunc- mended in
in impaired tion tion hepatic impair-
hepatic func- ment
tion

Interaction with  Yes, give on No No Not mentioned  No No With grapefruit
food empty

stomach?

Clinically No No No Yes, antacids No available data Potential (with Yes, with CYP3A4
relevant drug inhibitors of inhibitors
interactions CYP3A4 and

CYP2D6)
Lack of sedative Yes (caution, Yes (in adult, Yes (caution, Yes (impairment  Yes (in adult, Yes (caution, Yes (caution,
potential drowsiness) check drug drowsiness) is unlikely) check drug drowsiness) drowsiness)
response when response when
intending to intending to
drive) drive)
Contraindica- None Severe renal None None Severe renal None None

tions (except
hypersensitiv-
ity)

impairment

impairment

2 Pharmacokinetic interaction of bilastine with food does not imply a significant reduction of its peripheral antihistaminic efficacy [43]

has a potential for negligible central nervous system
activity.

Data from adult studies

Efficacy in chronic urticaria

Bilastine efficacy in the treatment of urticaria was dem-
onstrated by a randomized clinical trial in adult patients
[21]. Bilastine and levocetirizine were both significantly
more effective than placebo regarding reduction in mean
total symptoms score, TSS, number of wheals and the
maximum wheal size [p<0.001, days 2-28], and Der-
matology Life Quality Index (DLQI) score [bilastine
—9.454+6.98 (p<0.001), levoce-tirizine —8.94+6.53
(p<0.001), and placebo —5.93+7.67]. In addition, urti-
caria-associated discomfort (p<0.001 for change from
day 0 to day 28, and p<0.001 for bilastine/levocetirizine

vs placebo) and sleep disturbance (p <0.001 for bilastine/
levocetirizine vs placebo, using Chi square test) were sig-
nificantly reduced after bilastine or levocetirizine treat-
ment compared to placebo [21]. The efficacy of bilastine
was also evaluated vs placebo, and maintained up to
52 weeks in an open-label study in Japanese patients with
chronic urticaria [22, 23].

Safety and tolerability

For bilastine, a favourable safety profile was observed in
clinical trials and in real-life studies both in adults and
in children. First, absence of sedation was noticed, as
expected for a drug with a H;RO near to 0% and consid-
ered a “non-brain-penetrating antihistamine” [15, 19, 20].
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Drug (dose) .
Non-Sedating Less-Sedating

Sedating
Bilastine (20 mg) o
Olopatadine eye drop* §
Fexofenadine (60 mg)
Fexofenadine (120 mg)
Levocetinizine (5 mg)
Epinastine (10 mg)
Ebastine (10 mg)
Loratadine (10 mg)
Terfenadine (60 mg)
Cetirizine (10 mg)
Olopatadine (5 mg)
Bepotastine (10 mg)
Azelastine (1 mg)
Mequitazine (3 mg)
Cetirizine (20 mg)
d-Chlorpheniramine (2 mg)
Oxatomide (30 mg)
Ketotifen eye drop*
Diphenhydramine (30 mg)
Hydroxyzine (30 mg)
Ketotifen (1 mg)
d-Chlorpheniramine (5 mg iv)
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Fig. 1 Brain histamine H, receptor occupancies of various
antihistamines and classification for sedating actions. The occupancy
data are represented as the mean 4 SD of measurements in
positron emission tomography after oral single-dose, eye drop (¥), or
intravenous (i.v.) administration of the drugs; the data were obtained
by more than one research group. When H;, receptor occupancy
was 20% or lower, the drug could be classified as “non-sedating”
(reproduced with permission from 19)

A review of safety data from well-designed clinical
trials published before 2011, included more than 3000
treated patients or volunteers, and concluded that bilas-
tine met the requirements for long duration, effective,
and safe therapy [11]. In addition, Yagami et al. assessed
the long-term safety of bilastine 20 mg daily for up to
52 weeks in patients with urticaria [23].

As CNS effects are the main tolerability issue for anti-
histamines, further studies investigated some specific
conditions and activities that may be encountered in the
real-life setting or may be important for professional or
academic reasons and may be related to the H;-histamine
central receptors. These studies found that bilastine did
not interfere with performance in adults in many dif-
ferent activities (such as driving, concomitant adminis-
tration with alcohol, hypobaric hypoxic condition) [19,
24-26]. These CNS profile in adults suggests that bilas-
tine could be a drug suitable also for children who need
that attention was not impaired by therapy. Moreover, in
clinical trials, bilastine was not associated with any clini-
cally relevant QTc interval prolongation [11, 27].

Data from paediatric studies

These reassuring safety data on adult subjects prompted
further investigation in the paediatric population and a
Paediatric Investigation Plan was designed according to
the requirements of the European Medicines Agency
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Paediatric Committee [15]. Only bilastine and rupata-
dine have been investigated in such a plan, among the
second generation antihistamines. A phase III, double-
blind, randomized, placebo-controlled, parallel-group
clinical trial was carried out to assess the safety and
tolerability of bilastine 10 mg once daily in children
aged 2-11 years with allergic rhinoconjunctivitis or CU
[28]. Several studies, aimed to determine the paediat-
ric indication, were also conducted for cetirizine, levo-
cetirizine, desloradine, fexofenadine and loratadine or
rupatadine [29-34]; for pediatric use, local regulatory
authorities still decide on the subject minimum age
that can vary form 6 months to 12 years, for the same
drug, in respect to the country.

To confirm the suitable dose in the paediatric popu-
lation, a semi-mechanistic approach was applied to
predict bilastine pharmacokinetic in children, assum-
ing the same pharmacodynamic as described in adults.
Performing dose-finding trials in children is not always
ethical or feasible, particularly for younger ages. Impor-
tantly, it is in this latter group that dosing may be
inadequate the most if maturation processes are not
considered. The model was used to simulate the time
evolution of plasma levels and wheal and flare effects
after several doses. Simulations supported the selection
of 10 mg/day in 2 to < 12 years old children [35, 36].

The dose was chosen based on a previous modelling
which was further confirmed by a paediatric phar-
macokinetic study that established that a 10 mg dose
of bilastine in children aged 2 to<12 years provided
an equivalent systemic exposure as a 20 mg dose in
adults [35, 36]. Boys and girls aged 2-11 years, with
a documented history of allergic rhinoconjunctivi-
tis or CU and with clinical symptoms at study entry,
were enrolled; after screening, 509 subjects were ran-
domized. A bilastine 10 mg oral dispersible tablet
(n=260) or placebo (n=249) was administered once
daily in the morning under fasting conditions for
12 weeks. The primary analysis variable was the pro-
portion of children in each treatment group without
treatment-emergent adverse events (TEAEs) during
the course of the study. Assessment of somnolence/
sedation with the Pediatric Sleep Questionnaire (PSQ)
was among the secondary variables. No statistically
significant differences were found between treatment
groups for incidences of TEAEs or related TEAEs in the
population overall or by age subgroup. The majority of
related TEAEs were mild to moderate in intensity. PSQ
scores for somnolence/sedation decreased slightly from
baseline to week 12 in both the bilastine 10 mg and pla-
cebo groups (Fig. 2). Between-group differences were
not statistically significant for the total score or for
scores in the individual domains [28].
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Fig. 2 Assessment of somnolence/sedation from baseline (DO) to
week 12 (W12) according to global scores on the four domains of the
Pediatric Sleep Questionnaire: sleeping-related breathing disorder
(SRBD), daytime sleepiness, snoring and inattention (reproduced with
permission from 28)

Relevance of the non-sedating profile for children

Excessive daytime sleepiness (EDS) and associated learn-
ing, attention/hyperactivity, and conduct problems, in a
general population sample of 1500 children were found
to be mainly a manifestation of concomitant disease,
including allergy, and not only a result of objective poor
sleep [37]. Indeed, the symptoms of allergy can have det-
rimental effects on cognitive functions [38]. Treatment of
urticaria, as recommended by current guidelines, aims at
long-lasting control of symptoms and at well-being of the
patient [1]. For children, this means that they should be
helped to sleep comfortably and to avoid disease distress
that may compromise school performance and conduct.

Urticaria treatment itself must not interfere with eve-
ryday life and school performance. Therefore, it is very
important that CU be treated up to continuous control
of symptoms and that a non-sedating antihistamine is
used in this age group. First generation antihistamines
have high sedating effects and also second-generation
drugs may impact adversely on alertness and attention.
Bilastine has a very low risk to induce somnolence, as
suggested by pharmacological data, and demonstrated
by clinical studies both in adults, and in children, that
makes this drug a suitable treatment for children attend-
ing school [15, 20, 28, 39].

Sleepiness must not be induced by treatment as it
has significant adverse effects on learning, mood and
quality of life [40]. The relevance of this issue has been
thoroughly investigated in a cohort of Italian primary
school children. A significant worsening was detected in
performance at complex task since mid-morning, con-
comitantly with sleepiness increase and significant cor-
relations were found between subjective sleepiness and
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complex performance at all points [41]. As previously
mentioned, Calhoun et al. [37] reported the association
between EDS and impairment of parent reported learn-
ing, attention/hyperactivity, and conduct problems, in a
general population sample of children, aged 6-12 years.
Children underwent a 9-h polysomnogram, compre-
hensive neurocognitive testing, and parent rating scales.
Results suggested that EDS impaired young school aged
children’s ability to pay attention (e.g., concentration,
listening, and distractibility) and level of activity (e.g.,
over-activity), and that this effect was large enough to
be detected and reported by parents. Learning problems
were reported by 57% of the parents whose children had
EDS, suggesting that the sleepier they were, the higher
the risk for difficulty in learning, incomplete and disor-
ganized schoolwork, low grades, and trouble with read-
ing, writing, and arithmetic. This was in agreement with
previous reports [42].

In addition to learning and attention/hyperactivity
problems, conduct problems (e.g., irritability and aggres-
sion) were associated with EDS [37].

Finally, both CU and its treatment could induce som-
nolence, and this effect would interfere with learning and
cognitive activities. Based on data obtained in adults,
bilastine has been authorised to treat children with CU
for long periods to obtain control of symptoms. The
excellent safety profile suggests that it could also have
a favourable impact on school performance, cognitive
activities and conduct in children.

Conclusions

Chronic urticaria has a profoundly negative impact
on quality of life and everyday life of affected children,
impairing sleep and school and learning performance.
Long-term, continuous treatment is required to control
symptoms, so that great tolerability of a pharmacologic
treatment is mandatory. First generation antihistamines
cannot be considered safe for lack of evidence, and for
their strong sedating effect; on this basis they are not
recommended.

Bilastine is a suitable tool for treatment of CU, due to
its efficacy and good tolerability profile that were proven
in well-controlled studies using objective indices. Spe-
cifically, lack of potential to induce sedation allows
prolonged administration without impairment of perfor-
mance and learning abilities.

Abbreviations

EAACI: European Academy of Allergology and Clinical Immunology; GA2LEN:
Global Asthma and Allergy European Network; EDF: European Dermatology
Forum; WAO: World Allergy Organization; CSU: chronic spontaneous urticaria;
ClndU: chronic inducible urticaria; CU: chronic urticaria; PET: positron emis-
sion tomography; DLQI: Dermatology Life Quality Index; H,RO: H, receptor



Papadopoulos and Zuberbier Clin Transl Allergy (2019) 9:55

occupancy; TEAE: treatment-emergent adverse events; EDS: excessive daytime
sleepiness.

Acknowledgements
Editorial assistance was provided by Content Ed Net with the helpful support
of Laura Brogelli, Ph.D.

Authors’ contributions
The authors equally contributed to the manuscript. Both authors read and
approved the final manuscript.

Funding
Editorial assistance was funded by The Menarini Group.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

Dr. Papadopoulos reports Grants from Gerolymatos International SA and
Capricare; personal fees from Hal, Novartis, Menarini/Faes Farma, Mylan/Meda,
Nutricia, Sanofi, Biomay, AstraZeneca, GSK, MSD and Asit Biothech, outside the
submitted work.Dr. Zuberbier reports grants or honoraria from AstraZeneca,
AbbVie, ALK, Almirall, Astellas, Bayer Health Care, Bencard, Berlin Chemie, FAES,
HAL, Henkel, Kryolan, Leti, LOreal, Meda, Menarini, Merck, MSD, Novartis, Pfizer,
Sanofi, Stallergenes, Takeda, Teva, UCB. He also reports the following organiza-
tional affiliations: Committee member, WHO-Initiative "Allergic Rhinitis and its
Impact on Asthma” (ARIA). Member of the Board, German Society for Allergy
and Clinical Immunology (DGAKI). Head, European Centre for Allergy Research
Foundation (ECARF). Secretary General, Global Allergy and Asthma European
Network (GALEN). Member, Committee on Allergy Diagnosis and Molecular
Allergology, World Allergy Organization (WAO)."

Author details

! Allergy Department, 2nd Pediatric Clinic, University of Athens, Athens,
Greece. ? Department of Dermatology, Venerology and Allergy, Charité-
Universitatsmedizin Berlin, Corporate Member of Freie Universitat Berlin,
Humboldt-Uniersitdt zu Berlin, Berlin Institute of Health, Charitéplatz 1,
10117 Berlin, Germany.

Received: 3 June 2019 Accepted: 4 October 2019
Published online: 23 October 2019

References

1. Zuberbier T, Aberer W, Asero R, Abdul Latiff AH, Baker D, Ballmer-Weber B,
Bernstein JA, Bindslev-Jensen C, Brzoza Z, Buense Bedrikow R, Canonica
GW, Church MK, Craig T, Danilycheva IV, Dressler C, Ensina LF, Giménez-
Arnau A, Godse K, Gongalo M, Grattan C, Hebert J, Hide M, Kaplan A, Kapp
A, Katelaris CH, Kocaturk E, Kulthanan K, Larenas-Linnemann D, Leslie
TA, Magerl M, Mathelier-Fusade P, Meshkova RY, Metz M, Nast A, Nettis
E, Oude-Elberink H, Rosumeck S, Saini SS, Sdnchez-Borges M, Schmid-
Grendelmeier P, Staubach P, Sussman G, Toubi E, Vena GA, Vestergaard
C, Wedi B, Werner RN, Zhao Z, Maurer M. The EAACI/GA’LEN/EDF/WAQ
guideline for the definition, classification, diagnosis and management of
urticaria. Allergy. 2018;73:1393-414.

2. ZuberbierT, Balke M, Worm M, Edenharter G, Maurer M. Epidemiology
of urticaria: a representative cross-sectional population survey. Clin Exp
Dermatol. 2010;35:869-73.

3. Maurer M, Zuberbier T, Siebenhaar F, Krause K. Chronic urticaria—What
does the new guideline tell us? J Dtsch Dermatol Ges. 2018;16:584-93.

4. Konstantinou GN, Papadopoulos NG, Tavladaki T, Tsekoura T, Tsilimigaki A,
Grattan CE. Childhood acute urticaria in northern and southern Europe
shows a similar epidemiological pattern and significant meteorological
influences. Pediatr Allergy Immunol. 2011;22:36-42.

20.

21

22.

23.

24.

Page 6 of 7

Tang N, Mao MY, Zhai R, Chen X, Zhang JL, Zhu W, Li J. Clinical character-
istics of urticaria in children versus adults. Zhongguo Dang Dai Er Ke Za
Zhi. 2017;19:790-5.

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;153:1236-42.

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

Panula P, Chazot PL, Cowart M, Gutzmer R, Leurs R, Liu WL, Stark H, Thur-
mond RL, Haas HL. International union of basic and clinical pharmacol-
ogy. XCVIII. Histamine receptors. Pharmacol Rev. 2015,67:601-55.

Grob JJ, Auquier P, Dreyfus |, Ortonne JP. How to prescribe antihistamines
for chronic idiopathic urticaria: desloratadine daily vs PRN and quality of
life. Allergy. 2009;64:605-12.

. Weller K, Ardelean E, Scholz E, Martus P. Zuberbier T, Maurer M. Can

on-demand non-sedating antihistamines improve urticaria symptoms?
A double-blind, randomized, single-dose study. Acta Derm Venereol.
2013;93:168-74.

. Church MK. Safety and efficacy of bilastine: a new H(1)-antihistamine for

the treatment of allergic rhinoconjunctivitis and urticaria. Expert Opin
Drug Saf. 2011;10:779-93.

. Bosma R, van den Bor J, Vischer HF, Labeaga L, Leurs R. The long duration

of action of the second-generation antihistamine bilastine coincides with
its long residence time at the histamine H1 receptor. Eur J Pharmacol.
2018;5:107-11.

. Jauregizar N, de la Fuente L, Lucero ML, Sologuren A, Leal N, Rodriguez M.

Pharmacokinetic-pharmacodynamic modelling of the antihistaminic (H1)
effect of bilastine. Clin Pharmacokinet. 2009;48:543-54.

. Lucero ML, Gonzalo A, Mumford R, Betanzos M, Alejandro A. An overview

of bilastine metabolism during preclinical investigations. Drug Chem
Toxicol. 2012;35(Suppl 1):18-24.

. Wang XY, Lim-Jurado M, Prepageran N, Tantilipikorn P, de Wang Y. Treat-

ment of allergic rhinitis and urticaria: a review of the newest antihista-
mine drug bilastine. Ther Clin Risk Manag. 2016;12:585-97.

. Antonijoan R, Coimbra J, Garcfa-Gea C, Puntes M, Gich |, Campo C,

Valiente R, Labeaga L. Comparative efficacy of bilastine, desloratadine
and rupatadine in the suppression of wheal and flare response induced
by intradermal histamine in healthy volunteers. Curr Med Res Opin.
2017;33:129-36.

. Lasseter KC, Sologuren A, La Noce A, Dilzer SC. Evaluation of the single-

dose pharmacokinetics of bilastine in subjects with various degrees
of renal insufficiency. Clin Drug Investig. 2013;33:665-73.

. Sologuren A, Vifias R, Corddn E, Riesgo SE, Del Mar Forés M, Senan MR,

Ferndndez S, Labeaga L, Ruiz-Mijan M. Open-label safety assessment
of bilastine in elderly patients with allergic rhinoconjunctivitis and/or
urticaria. Allergy Asthma Proc. 2018;39:299-304.

. Kawauchi H, Yanai K, Wang DY, Itahashi K, Okubo K. Antihistamines for

allergic rhinitis treatment from the viewpoint of nonsedative properties.
Int J Mol Sci. 2019;20:E213.

Farre M, Perez-Mana C, Papaseit E, Menoyo E, Pérez M, Martin S, Bullich

S, Rojas S, Herance JR, Trampal C, Labeaga L, Valiente R. Bilastine vs.
hydroxyzine: occupation of brain histamine H1-receptors evaluated by
positron emission tomography in healthy volunteers. Br J Clin Pharmacol.
2014;78:970-80.

Zuberbier T, Oanta A, Bogacka E, Medina |, Wesel F, Uhl P, Antéparal |,
Jauregui |, Valiente R, Bilastine International Working Group. Bilastine
International Work-ing Group. Comparison of the efficacy and safety

of bilastine 20 mg vs levocetirizine 5 mg for the treatment of chronic
idiopathic urticaria: a multi-centre, double-blind, randomized, placebo-
controlled study. Allergy. 2010,65:516-28.

Hide M, Yagami A, Togawa M, Saito A, Furue M. Efficacy and safety of
bilastine in Japanese patients with chronic spontaneous urticaria: a multi-
center, randomized, double-blind, placebo-controlled, parallel-group
phase I/l study. Allergol Int. 2017,66:317-25.

Yagami A, Furue M, Togawa M, Saito A, Hide M. One-year safety and
efficacy study of bilastine treatment in Japanese patients with chronic
spontaneous urticaria or pruritus associated with skin diseases. J Derma-
tol. 2017,44:375-85.

Conen S, Theunissen EL, Van Oers AC, Valiente R, Ramaekers JG. Acute and
subchronic effects of bilastine (20 and 40 mg) and hydroxyzine (50 mg)



Papadopoulos and Zuberbier Clin Trans! Allergy

25.

26.

27.

28.

29.

30.

31

32.

33

34.

(2019) 9:55

on actual driving performance in healthy volunteers. J Psychopharmacol.
2011;25:1517-23.

Demonte A, Guanti MB, Liberati S, Biffi A, Fernando F, Fainello M, Pepe

P. Bilastine safety in drivers who need antihistamines: new evidence
from high-speed simulator driving test on allergic patients. Eur Rev Med
Pharmacol Sci. 2018;22:820-8.

Reményi A, Grosz A, Szabo SA, Tétka Z, Molnar D, Helfferich F. Compara-
tive study of the effect of bilastine and cetirizine on cognitive functions
at ground level and at an altitude of 4,000 m simulated in hypobaric
chamber: a randomized, double-blind, placebo-controlled, cross-over
study. Expert Opin Drug Saf. 2018;17:859-68.

Tyl B, Kabbaj M, Azzam S, Sologuren A, Valiente R, Reinbolt E, Roupe

K, Blanco N, Wheeler W. Lack of significant effect of bilastine adminis-
tered at therapeutic and supratherapeutic doses and concomitantly
with ketoconazole on ventricular repolarization: results of a thorough
QT study (TQTS) with QT-concentration analysis. J Clin Pharmacol.
2012;52:893-903.

Novak Z, Yanez A, Kiss |, Kuna P, Tortajada-Girbés M, Valiente R, Bilastine
Paediatric Safety Study Group. Safety and tolerability of bilastine 10 mg
administered for 12 weeks in children with allergic diseases. Pediatr
Allergy Immunol. 2016;27:493-8.

Baltes E, Coupez R, Giezek H, Voss G, Meyerhoff C, Strolin Benedetti M.
Absorption and disposition of levocetirizine, the eutomer of cetirizine,
administered alone or as cetirizine to healthy volunteers. Fundam Clin
Pharmacol. 2001;15:269-77.

Pampura A, Papadopoulos NG, Spi¢ak V, Kurzawa R. Evidence for clinical
safety, efficacy, and parent and physician perceptions of levocetirizine for
the treatment of children with allergic disease. Int Arch Allergy Immunol.
2011;155:367-78.

Berger WE. The safety and efficacy of desloratadine for the management
of allergic disease. Drug Saf. 2005;28:1101-18.

Krishna R, Krishnaswamiy S, Kittner B, Sankoh A, Jensen B. The utility of
mixed-effects covariate analysis in rapid selection of doses in pediatric
subjects: a case study with fexofenadine hydrochloride. Biopharm Drug
Dispos. 2004;25:373-87.

Salmun L, Herron J, Banfield C, Padhi D, Lorber R, Affrime M. The phar-
macokinetics, electrocardiographic effects, and tolerability of lorata-
dine syrup in children aged 2 to 5 years. Clin Ther. 2000;22:613-21.
Potter P, Mitha E, Barkai L, Mezei G, Santamaria E, Izquierdo I, Maurer M.
Rupatadine is effective in the treatment of chronic spontaneous urticaria
in children aged 2-11 years. Pediatr Allergy Immunol. 2016;27:55-61.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 7 of 7

Vozmediano V, Sologuren A, Lukas JC, Leal N, Rodriguez M. Model
informed pediatric development applied to bilastine: ontogenic pk
model development, dose selection for first time in children and pk study
design. Pharm Res. 2017;34:2720-34.

Vozmediano V, Lukas JC, Encinas E, Schmidt S, Sologuren A, Valiente R,
Labeaga L, Campo C, Rodriguez M. Model-informed pediatric develop-
ment applied to bilastine: analysis of the clinical PK data and confirma-
tion of the dose selected for the target population. Eur J Pharm Sci.
2019;128:180-92.

Calhoun SL, Fernandez-Mendoza J, Vgontzas AN, Mayes SD, Tsaoussoglou
M, Rodriguez-Mufioz A, Bixler EO. Learning, attention/hyperactivity, and
conduct problems as sequelae of excessive daytime sleepiness in a
general population study of young children. Sleep. 2012;35:627-32.
Vuurman EF, van Veggel LM, Uiterwijk MM, Leutner D, O'Hanlon JF. Sea-
sonal allergic rhinitis and antihistamine effects on children’s learning. Ann
Allergy. 1993;71:121-6.

Yanai K, Yoshikawa T, Yanai A, Nakamura T, lida T, Leurs R, Tashiro M. The
clinical pharmacology of non-sedating antihistamines. Pharmacol Ther.
2017;178:148-56.

Marcus CL. Daytime sleepiness in children: when a quiet child is not
necessarily a good thing. Paediatr Respir Rev. 2018;25:1-2.

Cerasuolo M, Giganti F, Conte F, Costanzo LM, Della Monica C, Arzilli

C, Marchesano R, Perrella A, Ficca G. Schooltime subjective sleepiness
and performance in Italian primary school children. Chronobiol Int.
2016;33:883-92.

Dewald JF, Meijer AM, Oort FJ, Kerkhof GA, Bogels SM. The influence

of sleep quality, sleep duration and sleepiness on school performance

in children and adolescents: a meta-analytic review. Sleep Med Rev.
2010;14:179-89.

Coimbra J, Campo C, Labeaga L, Puntes M, Gich |, Martinez J, Antonijoan
R. Lack of clinical relevance of bilastine-food pharmacokinetic interaction
assessed by inhibition of histamine-induced wheal and flare response in
healthy volunteers. Skin Allergy Meeting 2019. Munich (Germany) April
4-6,2019. Abstracts Online.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	The safety and tolerability profile of bilastine for chronic urticaria in children
	Abstract 
	Background: 
	Review of literature: 
	Conclusions: 

	Background
	Main text
	Pharmacological basis for the use of antihistamines
	Pharmacology, efficacy and safety of bilastine
	Pharmacological profile

	Data from adult studies
	Efficacy in chronic urticaria
	Safety and tolerability

	Data from paediatric studies
	Relevance of the non-sedating profile for children


	Conclusions
	Acknowledgements
	References




