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REVIEWS

Allergic rhinitis during pregnancy

® During pregnancy, the first-choice
drugs for allergic rhinitis are nasal or
oral “non-sedating” antihistamines
without antimuscarinic activity, in par-
ticular cetirizine, or loratadine after
the first trimester.

Rev Prescrire 2015; 35 (386): 912-918.

Nasal antihistamines: little
evaluation data in pregnancy

Nasal solutions containing antihis-
tamine have similar efficacy to sodium
cromoglicate. Antihistamine solutions
provoke local adverse effects. Their
systemic adverse effects depend on
the antihistamine used and the
quantity administered and absorbed.
At the doses recommended in their
summaries of product characteristics
(SPCs), oral forms carry a higher risk
of systemic adverse effects than nasal
solutions (1).

Antihistamine nasal solution:
preferably azelastine. In late 2015,
the antihistamines available in
France in nasal spray form are azelas-
tine and phenyltoloxamine combined
with the antiseptic cethexonium bro-
mide. Some of these nasal solutions
contain the quaternary ammonium
benzalkonium chloride as a preserva-
tive. Some azelastine products contain
no preservatives.

Phenyltoloxamine is a sedating anti-
histamine.

The main adverse effects of azelas-
tine are local irritation and altered
taste sensation (2). Rare cases of
drowsiness, headache and dry
mouth have been reported (3). Its
efficacy is similar to other, oral anti-
histamines (2).

Skeletal malformations and fetal
deaths were reported in some animal
studies after exposure to azelastine at
doses 300-fold to 500-fold higher
than those used in human therapy.
We identified no animal studies of

phenyltoloxamine in our literature
search (4-7).

We found no epidemiological stud-
ies of azelastine exposure during
pregnancy in our literature
search (4-7).

Follow-up data are available on
45 pregnant women who took
phenyltoloxamine during the first tri-
mester of pregnancy and 142 preg-
nant women who took this drug
during pregnancy, with no signifi-
cant safety signals (4-7).

Preservatives can provoke local
reactions (congestion, irritation) (3).
No significant safety signals emerged
from follow-up data on about
50 women exposed during the first
trimester of pregnancy to benzalk-
onium chloride, and about 50 other
women exposed during the second
and third trimesters of pregnan-
cy (4,5). We found no data on preg-
nancies exposed to nasal cethexonium
bromide in our literature search (4-7).

When used during the second and
third trimesters of pregnancy or
close to birth, the fetus then the
neonate are exposed to the adverse
effects of antihistamines. But given
the small quantities absorbed sys-
temically during nasal use, no major
effects are expected.

In practice. Antihistamines
administered intranasally provoke
more adverse effects than sodium cro-
moglicate and have been less well
studied in pregnancy (4). They pro-
voke fewer adverse effects than oral
antihistamines.

When local antihistamine therapy
is considered the best option, it is
better to choose a preservative-free
azelastine solution.

Women may have been exposed
to another antihistamine during the
first trimester before realising they
are pregnant. There are no data indi-
cating that this poses a significant
risk, but plenty of unknowns.

Mildly sedating oral
antihistamines: cetirizine or
loratadine

Antihistamines only relieve aller-
gic symptoms and have only modest
efficacy (1). The antihistamines dif-
fer in particular in the intensity of
their sedative and antimuscarinic
effects (1).

In non-pregnant patients, oral
“non-sedating” antihistamines with-
out antimuscarinic activity are an
alternative to local treatments. Ceti-
rizine and loratadine are the best
established among them (8).

Other “non-sedating” antihista-
mines without antimuscarinic activ-
ity are desloratadine (the major »»
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active metabolite of loratadine),
bilastine, ebastine, fexofenadine, mizo-
lastine, rupatadine and the cetirizine
enantiomer levocetirizine. Their
harm-benefit balance in pregnancy
is no better than that of cetirizine.

The adverse effect profile of
mildly sedating antihistamines.
The adverse effect profiles of antihis-
tamines are variable due to the het-
erogeneity within this class. The
so-called non-sedating antihista-
mines without antimuscarinic activ-
ity can have a sedative action in
certain patients. Their adverse effects
mainly comprise arrhythmias with
QT prolongation, bradycardia, tachy-
cardia with ebastine, mizolastine and
perhaps rupatadine; and rare hyper-
sensitivity reactions (1).

There are no data to suggest a high
risk of QT prolongation with ceti-
rizine, fexofenadine or loratadine. How-
ever, it is better to err on the side of
caution by avoiding these drugs in
patients with risk factors for torsades
de pointes or with renal impairment
and by not combining them with
enzyme inhibitor drugs (1).

First trimester: no significant
safety signals for cetirizine,
loratadine teratogenic in animal
studies. Cetirizine and levocetirizine
are not teratogenic in animals.

Loratadine is teratogenic in mice,
provoking hypospadias, an abnor-
mality of the male urethra. No
teratogenicity was reported in the
other animal species tested. Deslo-
ratadine is not teratogenic in animals.

Bilastine, ebastine, fexofenadine, mizo-
lastine and rupatadine are not terato-
genic in animals.

A large body of data has been col-
lected from tens of thousands of
women exposed to various antihis-
tamines in the first trimester of preg-
nancy, and no notable safety signals
have emerged.

Six cohort studies and follow-up
data in about 1400 women exposed
to cetirizine during the first trimester
of pregnancy found no increase in
the incidence of malformations. Cet-
irizine is a metabolite of hydroxyzine,
a drug that has long been in clinical
use.

With loratadine, an initial Swedish
cohort study from 2002 in nearly
1800 neonates exposed in utero
during the first trimester of preg-
nancy showed an increased risk of
hypospadias (4-7). The same team

later published an additional study in
about 3400 exposed neonates which
found no significant safety signals.

A meta-analysis of three case-
control studies and seven cohort
studies, including a total of almost
2700 newborn boys exposed to
loratadine in utero during the first
trimester of pregnancy and nearly
500,000 controls, showed that 1.4%
of the exposed neonates had hypo-
spadias, versus 0.9% in the control
group (9). The difference was not
statistically significant. Other
epidemiological studies found no sig-
nificant safety signals. These data do
not prove a causal link with lorata-
dine, but justify avoiding exposure to
loratadine during the first trimester
of pregnancy.

A single cohort study has been
conducted in about 30 children
exposed in utero during the first tri-
mester to fexofenadine, without sig-
nificant safety signals.

We found no epidemiological stud-
ies in pregnant women exposed to
bilastine, desloratadine, ebastine, levoce-
tirizine, mizolastine or rupatadine.
However, pregnant women exposed
to loratadine have necessarily also
been exposed to desloratadine, and
those exposed to cetirizine have been
exposed to levocetirizine.

Second and third trimesters
and close to delivery. In the second
and third trimesters of pregnancy,
the fetus is exposed to the adverse
effects of “non-sedating” antihista-
mines, and arrhythmias are therefore
foreseeable with ebastine, mizolastine,
and perhaps rupatadine. There is little
data to suggest that cetirizine, levoceti-
rizine, fexofenadine or loratadine
increases the risk of QT prolongation.

In practice. For pregnant patients
with troublesome allergic rhinitis, if
therapy with a “non-sedating” anti-
histamine without antimuscarinic
activity seems the best option, ceti-
rizine (and therefore levocetirizine) is
an acceptable choice throughout
pregnancy, for which no significant
safety signals have emerged. It
should be avoided in patients with
renal impairment.

Loratadine should be avoided in the
first trimester of pregnancy due to
the risk of hypospadias reported in
animal studies and which has not
been ruled out in humans.

In the event of exposure to lorata-
dine, desloratadine, bilastine, ebastine,
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fexofenadine, mizolastine or rupatadine
during the first trimester of preg-
nancy, before the woman realised
she was pregnant, there are no data
indicating any particular risks, but
plenty of unknowns.

Sedating antihistamines with
antimuscarinic activity:
unknowns

Compared with the “non-sedat-
ing” antihistamines without anti-
muscarinic activity, antihistamines
with sedative and antimuscarinic
effects, used orally, have a less
favourable harm-benefit balance in
allergic rhinitis on account of these
adverse effects (1).

The drugs include carbinoxamine,
cyproheptadine, dexchlorpheniramine,
chlorphenamine, doxylamine, meclozine,
dimenhydrinate, diphenhydramine,
brompheniramine, buclizine, niapra-
zine, pizotifen, ketotifen, mepyramine
and ftriprolidine. Chlorphenamine is a
racemic mixture of two isomers:
chlorphenamine and dexchlorpheni-
ramine (10).

Some of these drugs have a clearly
unfavourable harm-benefit balance
in pregnancy (see inset on p. 103).

Adverse effects. The adverse
effects of sedating antihistamines
with antimuscarinic effects mainly
consists of sedation and antimuscar-
inic disorders.

Peripheral antimuscarinic effects
are mainly: mydriasis, blurred vision
due to impaired accommodation, dry
mouth, nausea, constipation or even
ileus, urinary retention, reduced
sweating, transient bradycardia fol-
lowed by tachycardia, and some-
times acute angle-closure glaucoma.
Central antimuscarinic effects are
mainly: confusion, disorientation,
visual hallucinations, agitation, irri-
tability, delirium, memory disorders,
aggression and tremor.

The antihistamines have variable
adverse effects due to the hetero-
geneity within the group, including:
balance disorders, memory and
concentration disorders, confusion,
motor incoordination and tremor
with phenothiazines and other
sedating antihistamines; hypo-
tension due to an alpha-blocking
effect with carbinoxamine, brompheni-
ramine, chlorphenamine and dimen-
hydrinate; seizures; paradoxical cen-
tral nervous [continued on p. 104]
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[continued from p. 102] system stim-
ulation with agitation, tremor and
hallucinations, especially in children;
rare hypersensitivity reactions; pho-
tosensitivity (1).

During the first trimester: no
significant safety signals. Chlor-
phenamine and dexchlorpheniramine
are not teratogenic in animals, but at
high doses can cause embryonic,
fetal and neonatal death in
mice (4-7). In three cohort studies
and follow-up data on 1400 preg-
nant women whose child was
exposed to chlorphenamine during the
first trimester of pregnancy, one
study including about 1000 women
showed an increased risk of inguinal
hernia and eye and ear abnormali-
ties, but no overall increased risk of
serious malformations compared
with the general population. No sig-
nificant safety signals emerged
during a cohort study in about
1000 pregnant women whose child
had been exposed to dexchlorpheni-
ramine during the first trimester.

Animal studies demonstrated no
teratogenic effects for doxylamine at
therapeutic doses (4-7,11). The evalu-
ation data on doxylamine for nausea
and vomiting of pregnancy in thou-
sands of pregnant women did not
indicate an increased risk of malfor-
mations in children who had been
exposed to the drug in utero (4-7,11).

Triprolidine is teratogenic in rabbits,
causing limb abnormalities (4-7).
The two main cohort studies and
follow-up data including about
1500 children exposed to triprolidine
during the first trimester of pregnan-
cy produced conflicting results. In
one of the studies, in about
900 exposed neonates, a higher rate
of major malformations occurred
(7.9%) than in the general popula-
tion, particularly cardiovascular
abnormalities (4-7).

We identified no animal studies of
brompheniramine or pheniramine in
our literature search (4-7). The
results from cohort studies conduct-
ed in 800 pregnant women exposed
during the first trimester to pheni-
ramine and about 400 to brompheni-
ramine detected no significant safety
signals (4-7).

Second and third trimesters:
poorly documented long-term
effects. Since the fetus is exposed to
the antimuscarinic and sedative
adverse effects of sedating antihista-

mines, acceleration of the fetal heart
rate would be expected as well as
neurological adverse effects such as
agitation and tremor that would be
undetectable in the fetus. The seda-
tive effects of antihistamines would
not be expected to pose a particular
risk to fetuses exposed during the
second and third trimesters of preg-
nancy.

The sedating antihistamines with
antimuscarinic activity have psycho-
tropic effects and only limited long-
term data are available on the devel-
opment of children exposed to these
drugs in utero. Two prospective stud-
ies in an unspecified number of
young children exposed in utero to
doxylamine have been conduct-
ed (12). No evidence of cognitive or
behavioural disorders were demon-
strated at 3 years and 7 years of
age (7,8).

Close to birth: monitor the
neonate. When the fetus is exposed
to a sedating antihistamine with
antimuscarinic activity close to deliv-
ery, these effects are sometimes
observed in the neonate: sedative
effects, sometimes interfering with
suckling; antimuscarinic effects such
as neurological disorders (agitation
or tremor), delayed passage of meco-
nium, abdominal distension or even
ileus; and withdrawal symp-
toms (1,4-7).

In practice. The sedating antihis-
tamines with antimuscarinic activity
expose pregnant women and their
unborn child to a worse adverse
effect profile than the non-sedating
antihistamines without antimuscar-
inic activity. There is also some
uncertainty over their long-term
effects. When an oral antihistamine
is considered the best option to treat
allergic rhinitis, the drug chosen will
depend on the stage of pregnancy:
cetirizine in the first trimester, or
doxylamine if the woman also has
nausea and vomiting provided its
sedative effects are acceptable; and
cetirizine or loratadine from the second
trimester onwards.

When a sedating antihistamine
with antimuscarinic activity is con-
tinued until delivery, it is better to
inform the medical team so that the
neonate receives appropriate moni-
toring and care.

Review produced collectively by the
Editorial Staff: no conflicts of interest
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PAGE 104 ¢ PrRESCRIRE INTERNATIONAL APRIL 2016/ VoLuME 25 N° 170

Literature search and methodology

Our literature search was based on continuous
monitoring at the Prescrire library and systematic
consultation of textbooks (Briggs Drugs in Preg-
nancy and Lactation 10" ed., Martindale The Com-
plete Drug Reference, UpToDate). We also system-
atically searched the databases Reprotox,
Shepard’s Catalog of Teratogenic Agents, and
TERIS, and the websites of the ANSM, CRAT, EMA
and FDA up to 5 June 2015. The data obtained on
each drug from these various sources were collat-
ed, in particular in order to estimate the number of
pregnant women exposed during each trimester of
pregnancy and then followed up.

This literature review was prepared using the
standard Prescrire methodology, which
includes verification of the sources and of their
analysis, external review, and multiple quality con-
trols.
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