
Carnovale et al. World Allergy Organization Journal (2022) 15:100658
http://doi.org/10.1016/j.waojou.2022.100658
Open Access

Safety of fexofenadine and other second-
generation oral antihistamines before and
after the removal of the prescription
requirement in Italy and other European
countries: A real-world evidence study and
systematic review
Carla Carnovale, PharmDa, Vera Battini, PharmDa, Michele Gringeri, PharmDa,
Marina Volonté, DVMb*, Maria Chiara Uboldi, PharmD, PhDb, Andrea Chiarenza, MD, PhDc and
Giovanni Passalacqua, MDd
ABSTRACT

Background: The change from prescription to over-the-counter (OTC) status of oral antihista-
mines may raise concerns about drug safety due to the possibility of misuse/abuse. In most Eu-
ropean countries, oral antihistamines are available without prescription, whereas in Italy, only <10-
tablet packs are available OTC.

Objectives: To evaluate the safety profile of fexofenadine after OTC switch in Italy in a real-world
setting, and to compare its safety profile to that of other European countries where larger pack
sizes are available. To compare the safety of fexofenadine, cetirizine, and loratadine in Italy. To
examine safety/efficacy across Europe with a systematic review.

Methods: This case-by-case analysis used the US Food and Drug Administration (FDA) adverse
event reporting system (FAERS) to extract data of the adverse events (AEs) related to fex-
ofenadine, loratadine and cetirizine in Italy January 2010–June 2020. The year 2016 was taken as
the index date (removal of prescription requirement) for evaluation of the reporting trend of AEs of
fexofenadine in Italy and make a comparison pre/post-OTC switch. A comparison of AEs with
other European countries where fexofenadine is sold OTC in large packs >20 tablets (Belgium,
Portugal, Switzerland, Finland, Hungary) was made. The rate at which an AE related to oral anti-
histamines occurred was estimated by calculation of the reporting rate (number of cases/[defined
daily dose/1000 inhabitants per day]) on the basis of IQVIA sales data using the Italian Institute of
Statistics database. A systematic review of the literature was also performed.

Results: There were 3760 reports of AEs with a suspected association with fexofenadine; of these,
eight were reported from Italy. There was a slightly increasing trend per year, in line with a general
reporting trend of other drugs. In European countries where fexofenadine is available, the impact
of OTC switch on AE reporting activity was negligible: from 2016, the reporting rate increased
slightly and then normalized at 3.01, an incidence value similar to that recorded before the OTC
switch (3.7 in 2015). Of 22 studies included in the systematic review, 18 (82%) positively evaluated
the OTC use of oral antihistamines, confirming an acceptable safety/tolerability profile.

Conclusion: There was no difference in number of AEs reported for fexofenadine pre/post-OTC
switch, indicating a similar safety profile. Spontaneous reporting systems are a valuable source of
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real-world data and support the OTC provision of oral antihistamines in Europe and fexofenadine
in Italy, in addition to supporting the use of larger pack sizes in Italy.

Keywords: Fexofenadine, Second-generation oral antihistamines, Pharmacovigilance, Food and

drug administration adverse event reporting system (FAERS), Over-the-counter (OTC)
INTRODUCTION

The process of switching prescription drugs to
over-the-counter (OTC) drugs has had an impor-
tant impact on the global pharmaceutical market,
and the sales of OTC drugs are expected to in-
crease until at least 2024.1 The OTC availability of
drugs may make them a more convenient and
affordable option. In regards to allergy
medication, a clear shift has been seen in favour
of the use of OTC medicines, rising from 66% in
2009 to 75% in 2015.2 In order to qualify for
OTC status, a medication must have a well-
established safety profile with a wide safety
margin, be effective and be appropriate for self-
medication.3

Oral antihistamines have several indications for
use, including the treatment of allergic rhinitis,
allergic conjunctivitis and urticaria.4,5 Fexofenadine
is a second-generation antihistamine which lacks
cognitive, cardiac and sedative adverse effects.6,7

Common adverse drug reactions include
headache, nausea and dizziness, but no dose-
related trends in adverse effects have been noted
with oral fexofenadine use.8 Fexofenadine was first
commercialised in Europe in the 1990s as a
prescription medicine and, starting from 2008, it
became available as an OTC medication in most
European countries, recently also in Italy (2016).
Other oral second-generation antihistamines avail-
able as OTC on the Italian and European market
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include cetirizine and loratadine, both dispensed as
behind-the-counter medications (i.e., without pre-
scription but requiring prior consultation with the
pharmacist) since 2002 and 2003, respectively.
Depending on the country, oral antihistamines can
be available as OTC in packs of 7–100 tablets,
however in Italy, only small packs of 7–10 tablets are
marketed.

The prescription requirement for oral antihista-
mine medications is strictly related to safety con-
cerns, inappropriate use or the potential for abuse,
as was observed with first-generation antihista-
mines.9 For example, common side effects of
these medications include sedation, decreased
cognitive function, poor sleep quality, dry mouth,
dizziness and orthostatic hypotension.10,11

Furthermore, recreational misuse of
diphenhydramine has been reported in several
studies, and intoxication is associated with
psychotic symptoms, disorientation and
restlessness.9 In severe cases of dependence and
toxicity, diphenhydramine has also been linked to
cardiac abnormalities.12 The Canadian Society of
Allergy and Clinical Immunology (CSACI)
recommend that the newer generation of
antihistamines should be first-line treatment in
the context of allergic rhinitis and urticaria, due to
their superior safety profile. However, first-
generation antihistamines are still over utilised
because of their OTC status and long history of
use.11

To support the CSACI recommendation and to
promote the OTC use of newer antihistamines, it is
therefore of great importance to assess the safety
of these medications after the switch to OTC
products. This type of analysis can be done by
examining available safety reports of the medica-
tion of interest before and after the removal of the
prescription requirement. On this note, sponta-
neous reporting systems, such as the Food and
Drug Administration adverse event reporting
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system (FAERS), represent a valuable source to
obtain real-world data on the efficacy and safety
profile of specific drugs. Such reporting systems
are used for detecting novel drug-related safety
events, identifying possible mechanisms of
adverse events (unexpected events that occur
during treatment) and serious adverse events (un-
expected events that occur during treatment that
are life-threatening, cause hospitalisation or pro-
long existing hospitalisation, or result in death),
exploring potential drug-drug interactions, and
comparing therapeutic options; all these are valu-
able information for the assessment of the pre-
scription requirement.13–16

The main objective of this study was to evaluate
the impact of the switch to non-prescription status
(including both OTC or behind-the-counter) on the
safety profile of fexofenadine in Italy, in compari-
son to other countries where large packs of fex-
ofenadine are available without prescription via
analysis of the FAERS database. This study also
aims to compare the profile of fexofenadine with
other second-generation antihistamines (lor-
atadine and cetirizine) in Italy, and to evaluate the
safety of these second-generation antihistamines
across Europe with the use of a systematic litera-
ture review.
METHODS

Study design and data sources

This study was designed as a case-by-case study
in order to carry out a case-level clinical review.
Data were obtained from the FAERS. The database
is designed to support the Food and Drug Ad-
ministration’s post-marketing safety surveillance
program for drug and therapeutic biologic prod-
ucts. The FAERS database is publicly accessible
and allows to locate countries around the world
from where cases are reported. The FAERS re-
ceives approximately 1.5 million adverse event
reports, product complaints and medication error
reports per year from sources including health
care professionals, consumers and companies.
These reports concern drugs, vaccines and medi-
cal devices for human use. Adverse events are
recorded in the FAERS using the Medical Dictio-
nary for Regulatory Activities (MedDRA�) preferred
terms.17
Data extraction

All Italian reports of serious adverse events in
which at least one drug of interest (fexofenadine,
cetirizine or loratadine) was considered the pri-
mary suspect, secondary suspect, or an interacting
drug, were retrieved from the FAERS database for
the period January 1, 2010 to June 30, 2020 (date
of extraction: August 2020). Reports involving
fexofenadine from Belgium, Finland, Portugal,
Switzerland, and Hungary were also included for
comparison of adverse events (Table 1). The
statistical program R was used to extract,
organize and clean data, in order to remove
reports that lacked the information necessary for
analysis. Duplicates were systematically removed
through an ad hoc script created for the R data
managing programming software: reports with
same sex, age, primary suspect drug, date of
adverse event occurrence, adverse event, and
reporting country were considered as a single
unique case. Subsequent manual data cleaning
was performed to detect all cases that presented
the same adverse events and suspected drugs
but displayed in a different order and therefore
not recognized by the script.

In order to bypass the main intrinsic sponta-
neous reporting system database biases, the
analysis was carried out only on reports with
complete information on patient age and sex.
Cases reporting data extracted from literature
were also excluded.

Data analyses

Italy: adverse event reports for fexofenadine
before and after the index date

The reporting trend of adverse events related to
fexofenadine in Italy was evaluated to make a
comparison pre-versus post-OTC switch. The legal
status of fexofenadine in Italy switched in 2013
with the brand name Fexallegra� (120 mg fex-
ofenadine tablets),18 and entered the market as
OTC in 2016, which is considered the index date
of this study. During the period analysed,
cetirizine and loratadine were already available in
Italy without prescription.

A case-by-case analysis was performed for each
adverse drug reaction report involving fex-
ofenadine as the suspected or interacting drug in
order to carefully evaluate the expectedness of the



Personal data Role of the drug

Number
of AEs

Female
N (%)

Male N
(%)

Age
mean
(SD)

Primary
suspect N (%)

Secondary
suspect N (%)

Interacting
N (%)

Italy 13 11 (85) 2 (15) 34.2
(21.1)

7 (54) 6 (46) 0 (0)

Belgium 2 2 (100) 0 (0) 46.5 (2.1) 2 (100) 0 (0) 0 (0)

Finland 3 2 (67) 1 (33) 58.7
(21.2)

3 (100) 0 (0) 0 (0)

Portugal 4 2 (50) 2 (50) 41.8
(20.5)

4 (100) 0 (0) 0 (0)

Switzerland 5 4 (80) 1 (20) 41.8
(22.6)

3 (60) 2 (40) 0 (0)

Table 1. Serious adverse events reported in Italy and other European countries for fexofenadine between 1 January 2010–30 June 2020. SD,
standard deviation.Hungary is not shown as there were no suspected AEs reported
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reported adverse event, the causal correlation
between drug use and reported adverse events
(via use of Naranjo’s algorithm, or the Adverse
Drug Reaction Probability Scale), and the likely
occurrence of relevant drug-drug interactions.
Potential pharmacological interactions involved in
the onset of the reported adverse event were
checked with Clinical Pharmacology powered by
ClinicalKey�. Naranjo’s algorithm, or the Adverse
Drug Reaction Probability Scale, is a validated
method to standardize the assessment of causal
relationships between identified untoward clinical
events and a drug, using a simple questionnaire to
assign probability scores. The Adverse Drug Re-
action Probability Scale consists of 10 questions
that are answered as either Yes, No, or Do Not
Know. Different point values (�1, 0, þ1 or þ2) are
assigned to each answer. Total scores range
from �4 to þ13; causative: score �9; probable: 5–
8; possible: 1–4; doubtful: �0.19
Italy vs Europe: serious adverse event reports for
fexofenadine

Italian fexofenadine safety data extracted from
FAERS were compared with data extracted for
other European countries: Belgium, Portugal,
Switzerland, Finland, Hungary. These countries
were selected because of the availability of large
packs of fexofenadine OTC, up to 20–100
tablets.
Drug utilisation analysis of oral antihistamines in
Italy

Drug utilisation analysis and reporting rates
were calculated on the basis of IQVIA sales data of
each molecule as OTC (fexofenadine, loratadine,
cetirizine) and the annual population data avail-
able from the Italian National Institute of Statistics
(Istat) database.20 Istat provides official statistics
on the population, economy and environment of
Italy. Data covering the period 2010–2020 were
extracted from the database on November 3rd,
2020. The reporting rate was calculated as follows:

Reporting rate ðRRÞ ¼
number of
cases

DDD
1000

inhab:day

The defined daily dose (DDD), is, the assumed
average maintenance dose per day for a drug
used for its main indication in adults, as defined by
the World Health Organisation. This value gives a
rough estimate of consumption and not an exact
picture of actual use. The DDD is different to the
prescribed daily dose, it allows the assessment of
trends in drug utilisation at an international level,

https://doi.org/10.1016/j.waojou.2022.100658


Year Age Sex Suspected drug Therapeutic indication for
fexofenadine Adverse reaction

2011 70 Female Fexofenadine
Paroxetine
Atenolol
Ramipril

Delorazepam
Simvastatin
Ezetimibe

Allergic reaction Retrograde Amnesiaa, Bradyphreniaa, Psychomotor
Retardationsa, Abnormal Behavioura, Sleepiness,

Disorientation, Agitation

2015 36 Female Fexofenadine
Desometasone/
Tobramycin

Not specified Ocular oedema, Labial oedema

2017 29 Male Fexofenadine Allergic rhinitis Glomerulonephritisa, Weight increasea

2017 21 Female Fexofenadine Allergic rhinitis Chest oppression, Tachycardia, Throat constriction

2018 30 Female Fexofenadine Not specified Anxietya, Diarrhoeaa, Insomniaa, Nervousness, Nightmares,
Tachycardia

2018 23 Female Fexofenadine Seasonal allergy Dry moutha, Flusha, Palpitation, Pharynx Oedema, Tongue
oedema

2019 22 Female Fexofenadine Allergic reaction Sense of oppression, Tachycardia

2019 16 Female Fexofenadine
Cetirizine

Not specified Depressiona, Misusea, Maniaa, Panic Attacka, Event not
evaluablea

Table 2. Reports of suspected adverse drug reactions involving fexofenadine. Cases are listed chronologically according to year the report was submitted to the FDA.FDA, food and drug
administration. aUnexpected events
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and provides a fixed unit of measurement inde-
pendent of price, currencies and package size.21

Systematic review evaluating the safety and
efficacy of OTC oral antihistamines in Europe

PubMed, EMBASE and Web of Science were
searched for relevant publications. The search
string included two domains in order to system-
atically evaluate the efficacy and safety profile
related to the OTC use of the drugs of interest: 1)
the drug of interest, including synonyms and
pharmacological class, and 2) terms attributable to
OTC use of the drug and any outcomes suggestive
of onset of adverse events, non-adherence to
treatment, or inappropriateness of use (Supple-
mentary Methods). All European studies evalu-
ating the safety and efficacy of OTC oral
antihistamines, across all study types and patient
populations, were included.
Fig. 2 Number of annual reports of AEs for fexofenadine, cetirizine
and loratadine in Italy (2010–2019)

Fig. 1 Number of annual reports of adverse drug reactions in Italy
between 2010–June 2020 for (A) fexofenadine vs (B) any type of
drug
RESULTS

Italy: adverse event reports for fexofenadine and
other oral antihistamines

A total of 3760 reports of serious adverse events
with suspected association with fexofenadine were
identified in FAERS during the analysed time
frame; of those, 13 (0.3%) were of serious adverse
events from Italy (Table 1). Adverse event
occurrence was more often seen in female versus
male patients. After duplicate removal, eight
suspected serious adverse drug reactions
(adverse events causally related to a drug)
remained for analysis (Table 2). In five suspected
adverse drug reactions, fexofenadine was found
to be the only suspected drug. Five reported at
least one unexpected event not mentioned in the
patient leaflet. Two were reported prior to the
index date.

All adverse event reports were categorized as
possible for causality based on the application of
Naranjo’s algorithm.19 All adverse event reports
oscillated between 1 and 3 suggestive of a weak
correlation.

The number of reports related to adverse drug
reactions from fexofenadine in Italy ranged from
0 to a maximum of 2 per year (Fig. 1A); these data
suggested a slightly increasing trend from 2010 to
2019, although, as they remained in the order of a
couple of serious adverse events per year, overall
they supported a favourable safety profile for
fexofenadine OTC. Additionally, despite the small
sample size for fexofenadine which makes
comparison of Fig. 1A and B difficult,
fexofenadine’s adverse event trend was in line
with the general reporting trend from any drug in
the FAERS database over the study period
(Fig. 1B).

https://doi.org/10.1016/j.waojou.2022.100658


Fig. 3 Annual reporting rate of fexofenadine in Italy (2010–2019).
OTC, over-the-counter
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In comparison to loratadine (N ¼ 16) and cetir-
izine (N ¼ 42), the reporting trend of adverse
events for fexofenadine remained relatively similar;
an increasing reporting trend was recorded only
for cetirizine (Fig. 2). Assessment of potential drug-
drug interactions showed no relevant pharmaco-
kinetic or pharmacodynamic interactions between
fexofenadine and the other drugs involved in the
reported cases.

Italy vs Europe: adverse event reports for
fexofenadine

The number of reports of serious adverse events
from European countries where fexofenadine is
available as OTC in large packs (Belgium, Finland,
Portugal, Switzerland) was smaller than that from
Italy; between 2 and 5 reports per country
throughout the analysed timeframe (Table 1).

Drug utilisation analysis of oral antihistamines
across Italy

Despite the increase in sales of fexofenadine as
an OTC treatment, its annual reporting rates
showed only a slight increase from 2016 (the index
date of transition to OTC). It plateaued at 3.01 in
2019, a reporting rate similar to that detected
before the switch to OTC: 3.7 in 2015 (Fig. 3).
Reporting rates for loratadine and cetirizine were
below three across the whole of the study period
(Supplementary Figure 1).

Systematic review evaluating the safety and
efficacy of OTC oral antihistamines

A total of 22 studies (retrospective observational
surveys, interviews and expert opinions) were
included in the systematic review (Fig. 4).1,3,5,22–40

Of these, 18 (82%) were favourable or confirmed
an acceptable safety and tolerability profile for
OTC use of oral antihistamines.3,5,22–37

Some safety issues were raised, including
possible risk of misuse and abuse and an
increased risk of medication error with OTC drugs
in children. Nevertheless, the safety profile of oral
antihistamines in the paediatric population was
considered acceptable.25 Two of the studies
recruited pregnant women and did not report
clinically relevant adverse drug reactions related
to the use of second-generation antihistamines
during pregnancy (Supplementary Table 1).26,27

Five studies reported favourable opinion on oral
antihistamines held by healthcare professionals
including pharmacists.1,3,23,32,35
DISCUSSION

In this study, the small number of adverse events
reported for fexofenadine and other oral antihis-
tamines between 2010 and 2019 served as an
indication of an excellent safety profile of these
OTC medicines when provided in both smaller
packs, as in Italy, and in larger packs, as in some
other European countries. There were slightly
more adverse events reported for fexofenadine
following the switch from prescription to OTC,
however, this could be expected due to the in-
crease in sales of fexofenadine. Reporting activity
increased in Italy over the time studied, possibly
reflective of a general intensification of pharma-
covigilance activities. Taken together, these find-
ings are consistent with the overall safety of
second-generation antihistamines, an outcome
that has been recognized since their
introduction.41

FAERS is one of the largest and most compre-
hensive spontaneous reporting system databases
for obtaining real-world data on the safety/efficacy
profile of specific drugs. In 2016, the 21st Century
Cures Act, designed to aid medical product
development and innovation,42 placed additional
focus on the use of these types of real-world data
to support decision making.43–45

OTC sales of fexofenadine have been increasing
in Italy since 2016, but despite this, the impact of
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the switch to OTC on the reporting of serious
adverse events does not suggest a change in the
safety profile of the product. Similarly, absolute
data on the number of total serious annual adverse
event reports for loratadine and cetirizine also
remained low throughout the analysed time frame.

Furthermore, in a separate analysis during this
study of the total serious and non-serious adverse
events reported to the EudraVigilance public
dashboard,46 low numbers were recorded over a
wider time frame 2001–2020, supporting the
favourable safety profile of oral antihistamines
(7410: cetirizine; 3611: fexofenadine; 3273:
loratadine).

In line with previous evidence surrounding sex
differences in the risk of adverse events, female
patients in this study had a higher occurrence of
adverse events in all countries. It is widely
acknowledged that women have a nearly two-fold
greater risk of experiencing adverse events, and of
being hospitalised due to adverse event occur-
rence, than men across all drug classes.47

However, due to the small sample size used in
the current study, no firm conclusions can be
drawn in regards to the drugs of interest.

Under-reporting is a well-known phenomenon
with spontaneous reporting systems such as
FAERS, as there is a reliance on individuals to
report adverse events. However, in our study which
analyses serious adverse events, under-reporting is
unlikely to be a significant source of bias as pa-
tients are far more likely to report them. For
example, a study analysing a similar spontaneous
reporting system, the French Pharmacovigilance
Database, demonstrated that the reporting of
serious adverse events was much less affected by
under-reporting than non-serious adverse
events.48,49

https://doi.org/10.1016/j.waojou.2022.100658
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Overall, the systematic review showed the
favourable opinion of oral antihistamines held by
various healthcare professionals, including phar-
macists. The analysis of studies conducted in
Europe revealed a wide use of OTC oral antihis-
tamines in clinical practice, good management of
the disease and highlighted a favourable opinion
on their use in self-medication or on the advice of a
pharmacist.

In Italy, only small packs of 7–10 tablets of oral
antihistamines are available without prescription
(OTC or behind-the-counter) which could lead to
difficulties in adherence as patients are forced to
return repeatedly to the pharmacy and may
choose to discontinue with the therapy. For
example, in patients with chronic idiopathic urti-
caria, the daily dose of oral antihistamines can be
increased up to four times the usual dose.50 As
such, the availability of large packs of
fexofenadine without the need for a prescription
could represent a practical advantage for
patients receiving long-term or high dosage
treatment, without safety concerns.

Limitations to this study include that the number
of relevant reports covered by the study was too
small to allow targeted sub-analyses. Due to the
small sample size, it was not possible to make
adjustments in a pre-post study. In addition, the
nature of real-world studies can be limiting due to
the lack of direct control and heterogeneity of
populations.

However, strengths of this study also lie in the
real-world nature of the analysis51 that allows
application of the results to everyday clinical
practice. This is especially important for
antihistamines since they are widely
recommended for many conditions.50,52 Italy is a
reliable model to show the impact of switching
oral antihistamines to OTC medication, as data
were recorded before and after the switch using
just one spontaneous reporting system (FAERS).

Conventional sources of real-world data (e.g.
electronic health records, patient registries, and
claims databases) continue to emerge as valuable
sources of clinical evidence related to the complex
pharmacological management of patients. Real-
world evidence has been an important factor in
prescription drug development and commercial
decision-making for years, however, there is
currently little evidence to support the role of real-
world evidence within the OTC drug landscape. In
part, this is due to the fact that many of these real-
world data sources are unlikely to capture data
relating to non-prescription medicines, or the
outcomes associated with their use. Therefore,
patient-generated health data may be particularly
relevant for exploring the OTC drug landscape in
the real-world, as consumers take the primary role
in managing their pharmacological therapy
without clinical supervision. Opportunities for real-
world studies include the validation of OTC drug
safety and efficacy, monitoring real world out-
comes, and examination of when/why consumers
purchase and use these products; consequently,
such studies may have a powerful impact on
decision-making surrounding non-prescription
medicines.53
CONCLUSIONS

The results of this study suggest there is no
impact on the safety profile of fexofenadine when
switched to no prescription requirement status, as
there was negligible impact on the number of AEs
reported. Spontaneous reporting systems are a
valuable source of real-world data and support the
OTC provision of oral antihistamines in Europe
and fexofenadine in Italy, in addition to supporting
the use of larger oral antihistamine pack sizes in
Italy. Future studies should utilise a range of real-
world data sources to better explore and charac-
terise the use of OTC drugs in daily clinical
practice.
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