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Abstract

Antihistamines are currently one of the most commonly administered drugs in chil-
dren. They are used to treat symptoms that depend on histamine release, namely
allergic diseases, such as rhinitis, asthma, urticaria, and anaphylaxis. It is possible
to distinguish first- and second-generation antihistamines. Pharmacological effects
and therapeutic indications are similar, but second-generation antihistamines have
fewer adverse effects because they are more selective for peripheral H1 receptors.
Although they have been on the market for several years, there are still many adverse
effects linked to the antihistamine safety profile, especially in the first years of life.
Thus, many antihistamines are prescribed off-label, especially in children younger
than 2 years of age, which is the age-group where most of the data on drug safety are

lacking and many antihistamines are not recommended. This article aims to provide a
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1 | INTRODUCTION

Histamine is one of the most important mediators of allergy, inflam-
mation, anaphylaxis, and gastric acid secretion. The concentration of
histamine is particularly high in tissues that contain many mast cells,
such as the respiratory tree, intestinal mucosa, and skin. Histamine
can act on four types of receptors: H1, H2, H3, and H4. H1 and H2
receptors are distributed in both the peripheral and the central nerv-
ous system (CNS) and allow histamine to exert effects on smooth
muscles and mucous glands. By acting on H1, histamine causes itch-
ing, stimulates secretion from the nasal mucosa, contracts smooth
muscle in the bronchi and intestines, and relaxes smooth muscle in
small blood vessels. Additionally, histamine stimulates gastric acid
secretion via H2 receptors. H3 receptors are mainly expressed in
the CNS and act as autoreceptors on histaminergic neurons, inhibit-
ing the release of histamine and modulating other neurotransmit-
ters. H4 receptors are found on cells of the immune system, in the
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gastrointestinal tract, in the CNS, and on afferent neurons with
primary sensors. The action of histamine on H4 receptors induces
chemotaxis, cytokine secretion, and upregulation of adhesion
molecules.!

H1 antihistamines are widely used in pediatric patients to treat
histamine-dependent symptoms. It is possible to distinguish first-
and second-generation antihistamines; pharmacological effects
and therapeutic applications are similar, but second-generation
antihistamines have fewer adverse effects because they are more
selective for peripheral H1 receptors.! Some second-generation
antihistamines have also some important additional anti-inflamma-
tory effects that occur by a decrease in production of cytokines and
release of other mediators by mastocytes and basophils; in recruit-
ment of eosinophils in the late phase of allergic reactions; and in ex-
pression of membrane receptors in nasal epithelial cells and vascular
endothelium, mainly concerning the adhesion molecule ICAM-1,
which favors leukocyte migration from the blood to the respiratory
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mucosa and constitutes the main receptor for rhinovirus implicated
in asthma exacerbation.?

2 | SAFETY ISSUE

Antihistamines are widely prescribed in children.® Although they
have been on the market for several years, there are still many ad-
verse effects, especially in the first years of life. In clinical practice,
antihistamines are commonly prescribed off-label, especially in chil-
dren younger than 2 years of age: In this age, there is a lack of data on
drug safety and many antihistamines are not recommended.®
Antihistamines, especially first-generation antihistamines, have
central effects that cause drowsiness, tiredness, increased appetite,
or worsening of cognitive functions. They also have antimuscarinic,
antiadrenergic, and antiserotoninergic activity, which may cause
vision disorders, dry mouth, tachycardia, and confusion.>* Some
antihistamines, particularly ebastine and mizolastine, can cause a
significant prolongation of the QT interval on electrocardiogram,
which can cause also severe, even fatal, arrhythmias. It may occur
when other drugs, interfering with cytochrome P450, are contempo-

rarily administered, for example, macrolides and antifungals.>*

3 | INDICATIONS IN CHILDREN

The main indication of antihistamines is the relief of allergic symp-
toms, which depend on histamine release, such as itching, sneezing,
rhinorrhoea, and congestion. Second-generation anti-H1 molecules
with little or no sedative effect are preferred.4 Church et al® dem-
onstrated that treatment with second-generation anti-H1 antihista-
mines in children with allergic rhinitis did not lead to a reduction in
school performance. The main route of administration is oral, while
the parenteral route, which is only possible with some first-genera-
tion molecules, is reserved for the prevention or treatment of seri-
ous and rare events (episodes of anaphylaxis, blood transfusions,
and adverse drug reactions). The topical route is reserved for oph-
thalmic, nasal, or cutaneous disease (eye drops, nasal spray, cream,
and gel).4

First-generation antihistamines are considered safe to use
during pregnancy. There are relatively fewer data on the non-sedat-
ing second-generation antihistamines; however, published studies
are reassuring. All antihistamines are considered safe to use during
breastfeeding, as minimal amounts are excreted in the breast milk

and would not cause any adverse effects on a breastfeeding infant.®

3.1 | Allergic rhinoconjunctivitis

Histamine is the most powerful mediator that is released during the
early phase of the allergic reaction, and this is the cause of itching,

sneezing, and rhinorrhoea. The late phase, occurring 4-24 hours
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Antihistamines are currently one of the most commonly
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after allergen exposure, is characterized by inflammation and nasal
obstruction that are more sensitive to nasal corticosteroids.”

The Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines
recommend second-generation antihistamines for both intermittent

and persistent rhinitis.®

3.2 | Urticaria

Anti-H1 antihistamines are effective at reducing itchiness number,
size, and duration of skin manifestations in patients with both acute
and chronic urticaria. The current guidelines recommend the use of
second-generation molecules for their tolerability and safety pro-
file, which allows their use and dose to be modulated over time. In
chronic urticaria, guidelines suggest to progressively increase the
dose of second-generation H1 antihistamines up to fourfold higher
than the standard dose, when there is treatment failure.”

3.3 | Atopic dermatitis

The use of anti-H1 antihistamines in the management of atopic
dermatitis remains controversial. Itching resulting from dermatitis
recognizes a complex pathogenesis that does not result from his-
tamine release alone, but there is also the involvement of several
other mediators that can cause itching. The National Institute for
Health and Care Excellence (NICE) guidelines for treating atopic
eczema suggest a 1-month trial of a non-sedating antihistamine
in children with severe itching; this treatment should be reviewed
every 3 months.*°

3.4 | Anaphylaxis

Intramuscular adrenaline is the lifesaving medication in anaphylaxis.
As part of the international guidelines for anaphylaxis manage-
ment, intravenous antihistamine administration is part of the emer-
gency interventions together with adrenaline and corticosteroids.!?
However, oral antihistamines can help to control mild anaphylactic
reaction. Among emergency department patients with allergic re-
actions, anti-H1 administration was associated with a lower likeli-
hood of progression to anaphylaxis. These data indicate that early
treatment in the pre-hospital setting may decrease progression to

anaphylaxis
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3.5 | Asthma

Mast cells play a critical role in the pathogenesis of allergic asthma.
Histamine plays a role in airway obstruction via smooth muscle con-
traction, bronchial secretion, and airway mucosal edema. However,
previous clinical trials with antihistamines in the asthma treatment
were not successful. This happens because asthma is an extremely
complex disease that involves more than just histamine as a patho-
genic mediator.’?> However, antihistamines may have a role in pa-
tients with allergic asthma and rhinitis. Combined treatment using
nasal corticosteroids and antihistamines in children with allergic
rhinitis has been shown to significantly improve asthma symptoms.
Thus, therapy with anti-H1 antihistamines confers an additional ben-
efit in the control of asthmatic symptoms in asthmatics with con-
comitant allergic rhinitis.*®

3.6 | Other diseases

There is no evidence for the efficacy of H1 antihistamines that are
used to treat otitis media, common cold, and non-specific cough.4
However, antihistamines may be trialed in children with allergic
cough.*

In conclusion, H1 antihistamines are frequently used in pediatric
patients to treat many allergic diseases according to evidence-based
medicine while in other cases an off-label use was made with con-
tradictory results. The effectiveness of second-generation anti-
histamines has been well studied, and they should be preferred to

decrease adverse effects.
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