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Abstract

Streszczenie

Personalised medicine is critical in managing allergic diseases, with the variety of second-generation antihistamines
necessitating tailored approaches to individual patient needs. This encompasses considerations of age, pregnancy, breastfeeding,
hepatic and renal failure, drug interactions, and aging. This paper synthesises current research and guidelines on the use of
antihistamines across diverse clinical scenarios, paying special attention to paediatric allergy treatment, including safety
profiles of first- and second-generation antihistamines, their use during pregnancy, breastfeeding, and interactions with other
drugs, as well as considerations for elderly patients. Second-generation antihistamines are preferred for allergy treatment due
to their safety, minimal adverse effects, and efficacy, with a strong recommendation against the use of first-generation
antihistamines due to their potential to induce severe adverse reactions. Cetirizine, levocetirizine, and desloratadine are
favoured in infants; whereas loratadine, rupatadine, and bilastine are recommended for preschoolers and older children.
The safety of selected second-generation antihistamines during pregnancy (notably cetirizine, levocetirizine, desloratadine)
and breastfeeding (notably loratadine, desloratadine, fexofenadine), in patients with renal failure and elderly patients (bilastine,
desloratadine, fexofenadine), and patients with hepatic failure (bilastine, fexofenadine) is highlighted. The choice of second-
generation antihistamines should be based on the patients’ individual needs and conditions to achieve optimal therapeutic
outcomes and ensure safety, emphasising the importance of drug selection in varying clinical contexts.

Keywords: antihistamine, children, allergy, pregnancy, treatment

Medycyna spersonalizowana jest kluczowym elementem postepowania terapeutycznego w wielu schorzeniach, w tym w chorobach
alergicznych. Dysponujemy dzi$ wieloma lekami antyhistaminowymi II generacji i konieczne jest ich dostosowanie do
indywidualnych potrzeb pacjentéw, z uwzglednieniem réznych sytuacji medycznych, takich jak wiek dzieciecy lub podeszty, ciaza,
laktacja, niewydolnos¢ watroby i nerek oraz interakcje lekowe. W artykule dokonano przegladu badan i aktualnych wytycznych
dotyczacych stosowania lekéw antyhistaminowych w leczeniu alergii w réznych sytuacjach klinicznych. Oméwiono zaréwno
specyfike leczenia alergii u dzieci, w tym problemy zwigzane z bezpieczenistwem lekow antyhistaminowych I IT generacji, jak i stosowanie
tych lekéw podczas ciazy i laktacji, u 0s6b przyjmujacych inne leki i narazonych na interakcje lekowe oraz u oséb starszych. Leki
antyhistaminowe II generacji sa preferowang opcja w leczeniu alergii ze wzgledu na bezpieczny profil, ograniczone dziatania
niepozadane i skutecznos¢. Podkreslono konieczno$¢ unikania lekéw antyhistaminowych I generacji z powodu ryzyka powaznych
dziatan niepozadanych. Preferowanymi lekami u niemowlat s cetyryzyna, lewocetyryzyna i desloratadyna, a u dzieci w wieku
przedszkolnym i starszych - loratadyna, rupatadyna i bilastyna. Wskazano réwniez na bezpieczenstwo stosowania wybranych lekéw
antyhistaminowych II generacji podczas cigzy (preferowane cetyryzyna, lewocetyryzyna, desloratadyna), w czasie laktacji
(loratadyna, desloratadyna, feksofenadyna), w niewydolnoéci nerek oraz u oséb starszych (bilastyna, desloratadyna, feksofenadyna)
iz niewydolno$cia watroby (bilastyna, feksofenadyna). Wybér leku antyhistaminowego II generacji u pacjenta z alergia powinien
uwzgledniac jego indywidualne potrzeby, gdyz ma to zasadnicze znaczenie dla optymalnych wynikéw i bezpieczenstwa terapii.

Stowa kluczowe: leki antyhistaminowe, dzieci, alergia, ciaza, leczenie

© 2024 Feleszko et al. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (CC BY-NC-ND).
Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited.




2

Wojciech Feleszko, Jarostaw Woror

INTRODUCTION

ersonalised medicine has revolutionised health-

care. Its aim is to customise treatment to the spe-

cific needs and clinical symptoms of patients®.
In the context of second-generation antihistamines (AHs),
which are commonly used in the treatment of allergies and
allergic reactions, it becomes crucial to consider different
medical situations, such as young or advanced age, breast-
feeding, pregnancy, hepatic or renal failure and drug-drug
interactions.
Compliance with the principles of personalised medicine is
particularly important in children, in whom age is crucial
in treatment selection, while appropriate dosing of second-
generation AHs, taking into account body weight and oth-
er factors, is necessary to achieve optimal efficacy and mi-
nimise potential adverse effects. Breastfeeding, pregnancy,
hepatic or renal failure also require special approach to AH
treatment due to the increased risk of possible adverse re-
actions. It should be borne in mind that hepatic and renal
impairment may alter the pharmacokinetics and pharma-
codynamics of these drugs, which may impact their dos-
age and safety.
This review paper focuses on personalised medicine for al-
lergic diseases and the use of second-generation AHs in
different clinical situations, such as children and elderly
patients, breastfeeding, pregnancy, organ failure and drug-
drug interactions. We present the latest scientific evidence
and up-to-date guidelines to provide clinicians with a com-
prehensive view of the topic and to support more informed
therapeutic decision-making in specific clinical situations.

THE USE OF ANTIHISTAMINES
IN CHILDREN

The safety of allergy treatment in children is based the use
of drugs with the highest safety profile. First-generation
AHs, such as hydroxyzine and clemastine, cause sedation
and impair cognitive function, and their use is associated
with the risk of adverse reactions such as dry mouth, visu-
al disturbances, hallucinations and respiratory depression.
Newer, second-generation AHs, such as cetirizine, lorata-
dine, levocetirizine, desloratadine, ebastine, fexofenadine,

bilastine, rupatadine and azelastine, are safer in children as
they are less likely to induce sedation and have fewer ad-
verse effects. Tab. 1 shows the division into first- and sec-
ond-generation antihistamines and their classification
based on central nervous system (CNS) sedative proper-
ties (sedative, less sedative and non-sedative) (based on De
Benedictis et al.)®. The group of sedative AHs includes two
agents (diphenhydramine, promethazine) that were partic-
ularly commonly prescribed for children in the past.

The use of AHs in children encounters a number of registra-
tion problems (age restrictions) and challenges arising from
the indications in the summary of product characteristics
(SmPC). The fact that some paediatricians are accustomed
to first-generation AHs, the so-called old antihistamines,
which should be avoided due to their multiple adverse ef-
fects, is an additional barrier. These agents (e.g. dimethyn-
dene or ketotifen) are still readily prescribed in infants and
younger children (<2 years of age) as historically they did
not have strict age limits for registration.

Acute urticaria (AU) and allergic rhinitis (AR) are the most
common indications for AHs in the paediatric population.

Urticaria

Although food allergens and infections are the most com-
mon triggers of AU in children, the aetiology remains un-
known in many cases (up to 40%)®. AHs are the treatment
of choice in this age group™®.

The management of AU is described in the 2022 guidelines
of the European Academy of Allergology, which advocate
up to a fourfold increase in the dose of second-generation
AHs and, if there is no clinical effect, treatment switching
and further escalation (Fig. 1)©®.

Safety of first-generation antihistamines
in children

Since 2007, first-generation AHs are no longer recommend-
ed in any age group due to their highly unfavourable safe-
ty profile and reported cases of child deaths®. In an un-
precedented action, the US Food and Drug Administration
(FDA) removed all cold products containing AH active
substances from the US market-?). Unfortunately, children

Sedating Less-sedating Non-sedating
Diphenhydramine
Dimenhydrinate Brompheniramine Chlorpheniramine
- . - . Doxylamine (yproheptadine Dexchlorpheniramine
First-generations antihistamines Hydroxyzine Meclizine Dimethindene
(lemastine Ketotifen Triprolidine
Promethazine

Second-generations antihistamines

Azelastine, bilastine, cetirizine,
desloratadine, ebastine,
fexofenadine, levocetirizine,
loratadine, rupatadine,
terfenadine

Tab. 1. Functional classification into first and second-generation antihistamines, as well as sedating, less-sedating, and non-sedating options®
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If symptoms persist for more than 6 weeks

Non-sedating H1-antihistamines (nsAH)
Daily dose (1x)
Symptoms persisting after 2 weeks
Increase the nsAH dose
(up to 4 times)
If symptoms persist for more than 1-4 weeks
( Switch the treatment Add a Ieukqtriene receptor antagonist
or switch the antihistamine
[ Control the exacerbation with systemic steroids (3—7 days) j

Specialist j

Fig. 1. A flowchart of therapeutic management in acute urticaria based on 2022 EAACI recommendations®

with urticaria put on first-generation AHs (e.g. clemastine,
dimethindene or hydroxyzine) are still encountered in clin-
ical practice, which is probably due to the habit of many
physicians and the historically set age limits (e.g. dimeth-
indene >1 month of age, ketotifen >7 months of age), not
supported by reliable studies on the safety of use in chil-
dren?. Well-designed safety studies in such young chil-
dren are lacking. The dosage of AHs in patients <2 years
of age is not entirely clear and is based on old habits rath-
er than SmPC data; in the light of reports by the European
Medicines Agency (EMA) and the European Academy of
Allergy and Clinical Immunology (EAACI), such treatment
should not be recommended"!?. Many of these agents
cause serious adverse effects such as sedation, drowsiness
and cognitive deficits, hallucinations and even respiratory
depression, and should therefore not be used to treat aller-
gic diseases in children <2 years of age!'.

Only second-generation AHs are currently recommended
for the treatment of allergies in young children (2-6 years):
cetirizine, levocetirizine, loratadine, desloratadine, rupata-
dine and bilastine (see Tab. 2 for the recommended age for
each product).

Antihistamine Recommended age

Cetirizine =6 months
Levocetirizine >6 months
Desloratadine =6 months*

Loratadine >2 years

Rupatadine >) years

Bilastine >6 years

Ebastine >12 years

Fexofenadine >12 years

* Approved for children from 1 year of age in Poland.

Tab. 2. Approved age recommendations for second-generation
antihistamines (according to summary of product char-

acteristics)

PEDIATR MED RODZ Val.
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It is worth noting at this point that although cetirizine
and levocetirizine are registered for the treatment of AR,
the SmPC suggests that they can be used in children with
food allergy, anaphylactic reaction and urticaria as early as
at >6 months of age. These medications have also been re-
imbursed for off-label indications, and can be prescribed at
a discount. This also applies to desloratadine, which has
broader registration indications and very wide dosing op-
tions depending on the child’s age (5 mg/day for adoles-
cents >12 years and adults, 2.5 mg/day for children aged
6-11 years and 1.25 mg/day in the form of a syrup for chil-
dren aged 1-5 years).

It should be added in this context that AHs, despite their
widespread use, are not recommended by EAACI for the
prevention or treatment of anaphylactic reaction?.

Atopic dermatitis

Special attention should be paid to the relatively com-
mon practice of prescribing AHs in atopic dermatitis
(AD), which stems from an unfounded belief that it is ex-
cessive histamine release that causes skin lesions in AD.
According to the contemporary view, pruritus in AD is
due to increased inflammation associated with increased
secretion of Th2-type interleukins (IL-4, IL-5, IL-13 and
IL-31) and Th17-type interleukins (Th17, Th22), as well as
disruption of the skin barrier and release of alarmin cyto-
kines (TSLP, IL-33, IL-25), i.e. mediators other than his-
tamine>'?). Therefore, the view that drugs in this group
may have contributed to the rapid resolution of skin le-
sions and persistent pruritus is erroneous". In practice, it
is common to see infants treated for AD with first-genera-
tion AHs (ketotifen or dimethindene). It should be stressed
that this is a completely erroneous approach not supported
by knowledge of the pathogenetic mechanisms underlying
this disease>1), Pruritus results from inflammation in the
skin, which is most effectively treated with topical agents
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(steroids, calcineurin inhibitors)®. Although the latest UK
2023 recommendations suggest the possibility of a 1-month
trial with a non-sedating AH (e.g. cetirizine, levocetiri-
zine or desloratadine), it is important to bear in mind that
the treatment should be discontinued if there is no appar-
ent effect over and above the current topical treatment that
is recommended as the basis of management'®.

At this point, it is important to point to impaired CNS and
cognitive function associated with the use of sedative first-
generation AHs.

Sedative effects of antihistamines
on the central nervous system in children

Misattributing the role similar to “small benzodiazepines”
to sedative AHs is a common misunderstanding in terms of
their sedative effects'”. They are thought to have sedative,
hypnotic and anxiolytic action. Hydroxyzine is particularly
favoured in this context. However, the observed sedation is
due to a completely different mechanism. Firstly, after pass-
ing the blood-brain barrier (BBB), the drug interferes with
the rapid eye movement (REM) activity of the brain, reduc-
ing it by up to 25%, and thus affecting REM sleep phases*'%).
Secondly, delayed onset of sleep, resulting in concentration
difficulties and significantly disrupted cognitive abilities dur-
ing waking hours due to insufficient sleep duration after tak-
ing the drug, is an additional burdening aspect>??. This ef-
fect is not observed with non-sedating second-generation
AHs. Adverse effects of BBB-crossing AHs, which compro-
mise kindergarten or school performance in children or work
performance/driving abilities in adults, are shown in Tab. 3.

ALLERGIC RHINITIS

In the context of AR, systemic (oral) AHs may be used the
same as intranasal AHs (azelastine and olopatadine), intra-
nasal steroids and nasal steroids combined with topical (in-
tranasal) AHs®". However, clinical practice indicates that
most patients prefer the oral form of the drug. Oral non-
sedating second-generation AHs, in particular levocetiri-
zine, loratadine, desloratadine, rupatadine, bilastine and
fexofenadine, are recommended for children and adoles-
cents (i.e. older children, usually not infants) with AR.
Combinations of nasal AHs with a steroid are an interesting
new option. Two such combined preparations are available
on the market: mometasone/olopatadine and fluticasone/
azelastine. Such a combination shows a synergistic effect
in controlling AR symptoms compared with each of these
drugs used alone®.

Time of day and the most optimal clinical
effect of antihistamine

It is worth noting that the pharmacokinetics and half-life
of these drugs (between 6 hours for cetirizine and up to

DOI: 10.15557/PiMR.2024.0001

+ Drowsiness

+ Blurred vision

+ Dizziness

+ Headaches

- Fatigue

+ Double vision

« Tinnitus

« Drops in blood pressure

« Cardiac rhythm disturbances — particularly in patients with pre-existing
conditions regardless of pharmacotherapy

Tab. 3. Adverse effects of BBB-crossing antihistamines®?

17 hours for fexofenadine) suggest that they are best tak-
en in the morning for the most optimal clinical effect®?.
Unfortunately, it is not uncommon to see patients taking
these drugs in the evening for fear of adverse effects (drows-
iness). This is inappropriate and completely unjustified as
all oral AHs reach their maximum plasma levels after only
1-2 hours, i.e. at the time when patients expect to enjoy the
highest mental and physical activity, and at the same time
they are most in need for protection from allergens®?.

PREGNANCY AND BREASTFEEDING

The use of oral medications during pregnancy may carry
arisk for the foetus. Due to the significant prevalence of al-
lergies in European countries, AHs rank as the fourth most
commonly prescribed oral medications during pregnan-
cy®). It is therefore necessary for every pregnant woman
with a allergy to carefully consider the safety and efficacy of
these drugs for both herself and the foetus.

Research on the safety of AHs during pregnancy is limited,
mainly due to the ethical and practical challenges associated
with enrolling pregnant women in clinical trials. However,
databases on women who have used AHs during pregnancy
allows for risk/benefit assessment in this group of patients.
An analysis of a large number of cases and animal stud-
ies found that cetirizine, levocetirizine and loratadine do
not represent a major teratogenic risk®*?”; as a result, these
three agents have been classified as pregnancy safety cate-
gory B, allowing for their use in expectant mothers (Tab. 4).
It is also assumed that the other agents in this group, which
have a pregnancy category C (can be used when the bene-
fits outweigh the risks), are less safe.

Antihistamines during breastfeeding

The use of AHs should be approached with caution during
breastfeeding to ensure the safety of both mother and her
infant. A growing research on the safety of AHs in breast-
feeding women can be found in the literature. According
to EAACI and GA”LEN recommendations, second-gener-
ation AHs such as loratadine and desloratadine are pre-
ferred during breastfeeding due to limited penetration into
breast milk and negligible sedative effects®®. Terfenadine
and fexofenadine have been detected in breast milk, but

PEDIATR MED RODZ Vol. 20 No. 1, p. 1-9
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Category A | X
Category B | Cetirizine, levocetirizine, loratadine

Desloratadine, fexofenadine, bilastine, rupatadine, ebastine,
azelastine, olopatadine

All first-generation (sedating) antihistamines (hydroxyzine,
clemastine, and others)

Category C

Category X

Tab. 4. The safety of antihistamines in pregnancy according to
FDA classification. Categories A and B - highest safety
profile. Category X - absolutely contraindicated (accord-
ing to FDA.gov)

their presence has not been linked with adverse effects on
infants, indicating their relative safety during the breast-
feeding period®-". Decisions on the use of AHs in breast-
feeding mothers should be based on the individual medical
assessment, taking into account maternal health status, po-
tential risks to the infant and available treatment options.

DRUG-DRUG INTERACTIONS

With regard to AHs, pharmacokinetic interactions that occur
at the metabolic stage involving cytochrome P450 (CYP 450)
isoenzymes are of greatest importance. Therefore, the choice
of AH should be guided by the potential risk of adverse in-
teractions with other drugs taken by the patient®". The risk
increases when the administered antihistamine is metabo-
lised with the involvement of cytochrome P450. Therefore, it
is advisable to select medications that are not metabolised by
CYP 450 to prevent drug interactions and their clinical con-
sequences, as well as to avoid the need for treatment modi-
fication. One could even venture to say that the risk of inter-
action in polytherapy is the most important AH selection
criterion. Allergic diseases and asthma are among the most
common chronic conditions and are associated with a par-
ticularly high risk of polytherapy®?. The available pharma-
coepidemiological studies have shown that the risk of exces-
sive polytherapy increases 4.5-fold in patients with allergic
diseases®?. Similarly, other observations have shown that the
risk of polytherapy was particularly pronounced in cardiovas-
cular diseases, pain management, and allergic conditions®?.
There is a strong correlation between an increased risk
of polytherapy and the multi-specialist treatment model.
The more treating physicians involved, the greater the risk
of polypragmasy, which is most commonly associated with
a lack of coordination among prescribed medications, par-
ticularly a lack of coordination in pharmacotherapy with-
in the framework of primary care physician oversight of the
patient’s care. It is worth noting that there is a varying risk
of interactions in the antihistamine class, which is associat-
ed with the characteristics of individual AHs.

Interactions for loratadine

Food delays the absorption of this drug. Adverse ef-
fects may include dry mouth, hair loss, liver dysfunction,

PEDIATR MED RODZ Vol. 20 No. 1, p. 1-9

allergic reactions, supraventricular cardiac arrhythmias,
and sedation, which may be more pronounced than with
desloratadine. The drug is metabolised by the cytochrome
P450 isoenzymes CYP3A4 and CYP2D6, resulting in a real
risk of pharmacokinetic interactions with CYP3A4 inhib-
itors (azole antifungals, erythromycin, clarithromycin)
and grapefruit juice. They may increase the risk of cardi-
ac arrhythmias®®. There is also a risk of interactions with
CYP2D6 inhibitors, which is of particular importance in in-
dividuals characterised by slow CYP2D6 metabolism, who
account for 6-14% of the Polish population®.

Interactions for desloratadine

Drug levels may increase up to 2.5-fold in patients with he-
patic or renal insufficiency (Tab. 5). The half-life and pro-
tein binding capacity are of practical importance for both
quantitative and qualitative assessments (the severity of ad-
verse reactions) of drug interactions. The following adverse
reactions may occur: headache, dry mouth, dizziness and
(very rarely) sedation. The medication does not exacerbate
the adverse effects of ethyl alcohol on the CNS. To date, no
interactions with other co-administered drugs have been
identified and the risk of pharmacokinetic interactions is
described as negligible®?. This is of particular importance
in patients on polypharmacotherapy, when there is an
increased risk of adverse drug interactions.

Interactions for cetirizine

Cetirizine is an active metabolite of hydroxyzine, formed
by an oxidation reaction. Although cetirizine penetrates the
CNS to a lesser extent than hydroxyzine and is recognized
as a second-generation antihistamine, its sedative effect on
the CNS is significantly greater compared to other sec-
ond-generation antihistamines®?. Theophylline slightly
decreases the clearance of cetirizine. Caution should be ex-
ercised during concomitant use of CNS depressants. There
were no clinically significant interactions with erythromy-
cin, pseudoephedrine, azithromycin, ketoconazole, cimeti-
dine, diazepam or glipizide®?. Ritonavir increases exposure
to cetirizine. Although no clinically significant interactions
with alcohol have been reported, it should be avoided dur-
ing cetirizine use due to its potential to exacerbate CNS
adverse reactions.

Interactions of levocetirizine

As levocetirizine (cetirizine R-enantiomer) has twice the
affinity for the H, receptor compared to cetirizine, it can
be used at a dose of 5 mg, which in turn reduces the inci-
dence of adverse reactions such as sedation and anticholin-
ergic symptoms®". Both cetirizine and levocetirizine may
exacerbate the CNS depressant effects of other co-admin-
istered drugs (sedatives, hypnotics, antidepressants with
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Antihistamine

Elimination

Dosing implications in patients with liver
and/or kidney dysfunction

(etirizine

Cetirizine is predominantly excreted in urine (approximately 70%
of the dose, mostly unchanged) and to a lesser extent in faeces
(around 10%)

Mild renal dysfunction does not significantly affect the clearance
of cetirizine. In individuals with moderate renal impairment or
undergoing hemodialysis, the half-life is prolonged 3-fold, and

clearance decreases by 70%. Chronic liver diseases are associated

with a 50% increase in half-life and a 40% decrease in clearance

Levocetirizine

Levocetirizine and its metabolites are excreted in urine through both
glomerular filtration and tubular secretion, while approximately
13% is excreted via faeces

Dosage adjustment is not necessary in patients with liver dysfunction.
Adults with creatinine clearance of 30—49 mL/min and 10-30 mL/min
are recommended a dose of 5 mg every 2 days and 5 mg every 3 days,
respectively. Detailed data on patients with renal impairment are lacking;
therefore, the dose should be individually adjusted, considering the
patient’s renal clearance and body weight

Loratadine

80% of the dose is excreted as metabolites in the urine and faeces
within 10 days post-administration. The half-life of loratadine is
8.4 hours (3 to 20 hours), while that of desloratadine is 27 hours

(9t0 92 hours). In elderly patients, the half-life of loratadine is
18.2 hours, and for its main metabolite, it is 17.5 hours. In patients
with impaired liver function, the half-life is 24 hours (37 hours
for the main metabolite)

Dosage modification is not necessary in patients with renal
impairment and elderly patients.
However, the drug’s action is prolonged in cases of renal or hepatic
insufficiency and in elderly patients, which should be considered
in the dosing regimen

Desloratadine

Excreted in similar proportions in both urine and faeces

Caution should be exercised in cases of liver or kidney insufficiency

Fexofenadine

Elimination primarily in bile, with up to 10% of the substance
excreted unchanged in urine

Dosage adjustment is not needed in patients with liver or kidney
insufficiency

Due to the lack of clinical experience in patients with renal or hepatic

Rupatadine Bxcreted in both urine and faeces impairment, caution should be exercised in these patients
Bilastine 95% of the single dose is excreted unchanged, with approximately | Dosage modification is not needed in elderly individuals or those with
28% in urine and about 66% in faeces renal or hepatic dysfunction
. - . - The half-life of cerebastine is prolonged to 23—26 hours in patients
0
Apgrriomxgn:i?;?:]ytﬁg?O?Ltggrﬂgg:"tgﬂﬁ;’::;i:ﬁgi?;ﬂilf?(g:{] & with renal insufficiency and to approximately 27 hours in cases
Ebastine : of hepatic insufficiency. There is no need for dosage adjustment

changes in the pharmacokinetic profile of cerebastine (metabolite
of ebastine) in elderly individuals

in individuals with renal impairment or mild to moderate
hepatic dysfunction

Tab. 5. The use of antihistamines in patients with liver and/or kidney dysfunction

sedative effects, antipsychotics, and opioid analgesics).
Both drugs may impair ability to drive and perform com-
plex activities®?.

Interactions for fexofenadine

Although fexofenadine is a metabolite of terfenadine (AH),
it lacks the adverse effects characteristic of the parent drug.
Fexofenadine should not be co-administered with strong
CYP3A4 inhibitors and antacids, which may reduce the gas-
trointestinal absorption of the drug®"*%.

Interactions for rupatadine

Rupatadine is an AH that simultaneously inhibits platelet-
activating factor (PAF). It has no sedative effect and does not
impact the length of the QTc interval. Due to the lack of clin-
ical trials in patients with renal or hepatic impairment, cau-
tion should be exercised in this population®". Since the drug
is metabolised via CYP3A4, caution should be exercised
when administering it to patients put on CYP3A4 inhibitors
(such as erythromycin, fluconazole, diltiazem) and statins
metabolised by this isoenzyme (lovastatin, simvastatin, ator-
vastatin). Grapefruit juice, which enhances the systemic ex-
posure to the drug 3.5-fold, should not be consumed during
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rupatadine treatment. Dose adjustment of agents sensitive
to CYP3A4 (atorvastatin, simvastatin, lovastatin) and med-
ications with a narrow therapeutic index that are substrates
for the CYP3A4 isoenzyme (e.g. cyclosporine, tacrolimus,
sirolimus, everolimus, cisapride) may be necessary, as rupa-
tadine may increase plasma levels of these drugs. Caution
should be exercised when co-administering rupatadine with
other metabolised drugs with a narrow therapeutic index.
Rupatadine 20 mg co-administered with alcohol produced
more psychomotor impairment, whereas a dose of 10 mg
was associated with disturbances of similar severity to that
observed with alcohol alone®"*.

Interactions for bilastine

Bilastine has high affinity for the H, receptor. It has no ef-
fect on muscarinic receptors and no sedative effect. Food
affects the gastrointestinal absorption of the drug, hence
the recommendation to take it before a meal, or alternative-
ly, two hours after a meal?. As bilastine does not under-
go hepatic metabolism, it does not interact adversely with
other concomitantly used drugs. The drug is eliminated
with faeces in an unchanged form, but a small portion of
it is excreted in urine. There is no need for dose modifica-
tion in patients with hepatic or renal insufficiency. Bilastine
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can be safely used by drivers. It does not affect the length
of the QTc interval, hence it can be safely used in patients
with cardiovascular diseases. Concomitant use of drugs af-
fecting the activity of P-glycoprotein or organic anion trans-
porting polypeptides, or which are their substrates, may
affect bilastine concentrations. Simultaneous administra-
tion of ketoconazole or erythromycin increases the area
under the curve (AUC) and maximum serum concentra-
tion (C,,,,) of bilastine, while diltiazem increases its serum
levels. Ritonavir and rifampicin may decrease plasma lev-
els of bilastine. Bilastine does not potentiate the CNS de-
pressant effects induced by lorazepam or alcohol-induced
disturbances®V.

Interactions for ebastine

Co-administration of ebastine with CYP3A4 inhibitors is
associated with an increase in its serum levels. When ebas-
tine was used concomitantly with CYP3A4 inhibitors, in-
creased plasma levels of ebastine and, to a lesser extent, of
carebastine were observed, with no clinically significant
pharmacodynamic consequences. On the other hand, in-
ducers of CYP3A4, such as rifampicin, carbamazepine,
St. John’s Wort extracts, barbiturates and dexamethasone,
decrease serum ebastine and compromise its antihistamine
action.

ELDERLY PATIENTS

In the elderly population, due to possible AH-induced ad-

verse reactions and age-related changes in pharmacokinet-

ics, three issues are particularly relevant from a practical

standpoint:

1. sedation or its severity due to AHs in polypharmacotherapy;

2. cardiovascular safety of AHs;

3. impact on road safety due to possible drug interactions
at this age and further impairment of psychophysical
performance of drivers®?.

Antihistamines and sedation

AH-induced sedation may contribute to falls and injuries,
often resulting from frailty syndrome. Bilastine, deslorata-
dine and fexofenadine are recommended in elderly pa-
tients requiring AH treatment®".

Cardiovascular safety of antihistamines

Second-generation AHs are characterised by an optimal
cardiovascular risk profile®”. This is due to their receptor
selectivity and the centralised assessment of electrocardio-
grams (ECGs) by expert cardiologists during clinical tri-
als of new drugs in all phases of research. Astemizole was
the drug that first drew attention to the effects of AH on
cardiac function. Only later clinical trials in humans and
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experiments on animals revealed that astemizole and ter-
fenadine strongly inhibit potassium channels in cardiac
muscle cells, leading to delayed ventricular repolarisation,
clinically associated with prolongation of the QTc interval.
This directly leads to a significant increase in the risk of life-
threatening ventricular arrhythmias, clinically described as
the risk of torsadogenicity associated with these antihista-
mines®. Therefore, these drugs have been withdrawn from
the pharmaceutical market due to their relatively high risk
of cardiovascular adverse effects. The risk of torsadogenici-
ty does not apply to AHs other than astemizole and terfen-
adine, and is therefore not a characteristic of this class, and
since this discovery, clinical trials on all AHs have assessed
their effect on QTc interval.

The new guidelines on the treatment of chronic urticaria
have changed the perspective on the potential and actual
safety of AHs. They postulate increasing the standard dose
of AH to a quadruple dose, which may prolong the QTc
interval, but this risk should be assessed individually.
Studies have shown that bilastine has relatively the best
cardiovascular safety profile®). When used at doses of
20-100 mg (five times the registered dose), it had no effect on
either ECG morphology or QTc interval duration®. It was
also found to have no effect on ECG morphology or QTc du-
ration in any clinical trial, which is particularly important in
patients with risk factors for ventricular arrhythmias.

Antihistamines and driving performance

AHs, first-generation AHs that cross the blood-brain bar-
rier in particular, may significantly impair psychophysical
performance, which is particularly relevant for those driv-
ing motor vehicles®®. Adverse effects of these drugs that in-
crease the risk of impaired driving performance are listed
in Tab. 6. It is worth noting that due to their pharmacoki-
netic parameters, AHs may have greater impact on driv-
ing ability than alcohol®>.

Bilastine, desloratadine or fexofenadine are recommend-
ed for drivers and aircraft pilots requiring AH treatment
due to inhalant allergy.

« Prolonged reaction time, typically by 3—5 seconds, depending on patient’s
residual characteristics, comorbidities, and co-administered medications

« Impaired distance estimation — risk of rear-end collisions or striking a static
obstacle

« Blurred vision

«Worsening of vision in darkness — anticholinergic effect

« Falling asleep while driving

« Uncontrolled lane changing — potential for driving against oncoming traffic,
incorrect taking turns

« Sudden disruption of trajectory — anticholinergic effect, inducing dizziness,
hypotensive effect

- Inadequate response to sudden situations and hazards in traffic, including
improper reactions to priority vehicles — tinnitus, visual field disturbances,
blurred vision, double vision, prolonged reaction time due to sedation

Tab. 6. Adverse effects of first-generation AHs with central anti-
histamine activity and their consequences leading to im-
paired ability to safely operate vehicles®"
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Situation Recommended Not recommended
Infants (etirizine Dimethindene
Young children Levocetirizine Ketotifen
(<2 years old) Desloratadine (lemastine
Preschool children ﬁg&g‘é‘fﬂ: Promethazine
(2-6 years old) Rupatadine Diphenhydramine
As above +
School-age children Fexofenadine As above
Bilastine
Desloratadine
Fexofenadine
s Bilastine
(e“”?'."? Rupatadine
Pregnancy Levocetirizine Ebastine
Loratadine Azelastine
Olopatadine
All first-generation AHs
Loratadine
Breastfeeding Desloratadine All other AHs
Fexofenadine
Bilastine
Renal failure Desloratadine All other AHs
Fexofenadine
(etirizine
Loratadine
Ebastine
I Levocetirizine
Liver failure F es(')lfzsntg:ﬁ ne Desloratadine
Rupatadine
(need for dose
adjustment in liver
impairment)
Bilastine
Advanced age Desloratadine All other AHs
Fexofenadine

Tab. 7. Recommendations and contraindications for the use of
antihistamines in different age groups and clinical cir-
cumstances

CONCLUSIONS

The 21% century is the time of personalised medicine also in
the treatment of allergies and the use of AHs. Today, instead
of simply recommending “some antihistamine” we rather
strive to tailor the treatment to the specific clinical situation,
the age of the patient (infant, preschool child, adolescent),
comorbidities (internal organ failure, multimorbidity), and
even perinatal circumstances in allergic patients (pregnan-
cy, breastfeeding) (Tab. 7).
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