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Abstract Although all kinds of medications should be
avoided during pregnancy, the majority of pregnant women
receive at least one drug and 6% of them during the highrisk period of the Wrst trimester. The aim of the present
paper is to discuss the appropriate management of rhinologic and laryngeal conditions that may be encountered
during pregnancy. A literature review from Medline and
database sources was carried out. Related books and written
guidelines were also included. Controlled clinical trials,
prospective and retrospective studies, case–control studies,
laboratory studies, clinical and systematic reviews, metanalyses, and case reports were analysed. The following
drugs are considered relatively safe: beta-lactam antibiotics
(with dose adjustment), macrolides (although the use of
erythromycin and clarithromycin carries a certain risk),
clindamycin, metronidazole (better avoided in the Wrst trimester), amphotericin-B (especially in immunocompromised situations during the second and third trimester) and
acyclovir. First-line antituberculous agents isoniazid, ethambutol, pyrazinamide, and ciproXoxacine in drug-resistant
tuberculosis can be also used. Non-selective NSAIDs (until
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the 32nd week), nasal decongestants (with caution and up
to 7 days), intranasal corticosteroids, with budesonide as
the treatment of choice, second generation antihistamines
(cetirizine in the third trimester, or loratadine in the second
and third trimester), H2 receptor antagonists (except nizatidine) and proton pump inhibitors (except omeprazole) can
be used to relieve patients from the related symptoms. In
cases of emergencies, epinephrine, prednisone, prednisolone, methylprednisolone, dimetindene and nebulised b2
agonists can be used with extreme caution. By contrast,
selective COX-2 inhibitors and BCG vaccination are contraindicated in pregnancy. When prescribing to a pregnant
woman, the safety of the materno-foetal unit is considered
paramount. Although medications are potentially hazardous, misconceptions and suboptimal treatment of the
mother might be more harmful to the unborn child. Knowledge update is necessary to avoid unjustiWed hesitations
and provide appropriate counselling and treatment for pregnant women.
Keywords Pregnancy · Nose · Throat · Drugs · Safety ·
Teratogenicity

Introduction
The pregnant woman represents a unique situation for
medicine, because, during gestation, close attention should
be given to the materno-foetal unit as a whole. Therefore,
physicians should always consider possible sequelae to
the unborn child when prescribing to a pregnant woman.
Although expectant mothers are usually healthy young
women, recent advances in fertility clinics have increased
the probability of older women getting pregnant, who by
deWnition have more diseases than the younger ones. Large
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cohort studies have demonstrated that as much as 85% of
women will receive at least one medical prescription during
their gestation [1, 2], with a median value of three drugs,
even when vitamins and mineral supplements are excluded
[1]. Moreover, 6% of pregnant women take at least one
drug during the critical Wrst trimester [3], although this is
the time period that all physicians try to avoid prescribing
medications.
Rhinologic disorders, which are commonly observed in
otherwise healthy individuals, exhibit an increased prevalence in pregnancy [4]. In addition, a broad spectrum of
laryngeal diseases may become life threatening and require
emergency intervention, either medical or surgical. However, being unfamiliar with safety guidelines regarding
drug administration, most ENT surgeons are quite reluctant
to treat pregnant women and feel safer referring these
patients to gynaecologists, who in turn are usually unaware
of proper treatment for ENT diseases [5].
The aim of the present paper is to review the current
knowledge on the appropriate management of rhinologic
and laryngeal conditions that may be encountered during
pregnancy, and assess the possible eVect of medical treatment to the foetus and mother.

primary and was either combined to each of the other
keywords individually, or used in groups of three.
Case reports were excluded from the analysis of data,
unless they referred either to large groups of cases, or reXected the clinical experience of the authors in managing
life-threatening situations. Information from related books
and written guidelines were included in the analysis of data.
Electronic links not relating to formally indexed journals
were only cited in the text.

Results
Seven controlled clinical trials, nine case–control studies,
two prospective cohort studies, nine retrospective cohort
studies, two laboratory studies, seven metanalyses, 21 systematic reviews, 42 clinical reviews and seven case reports
met the deWned criteria and were included in study selection. The classiWcation of evidence and the respective
recommendations, with regard to the most commonly used
drugs for nose and throat problems in pregnancy, are illustrated in Tables 1, 2, and 3 [6].

Discussion
Materials and methods
Materno-foetal physiology
An extensive search of the literature was performed in
Medline and other available database sources establishing
two main categories of outcomes:
(a) identiWcation of speciWc rhinologic, pharyngeal and
laryngeal disorders that may be encountered, or exaggerated during pregnancy. Symptoms and signs referring to
these anatomical sites from other primary origins were also
evaluated, (b) establishment and support of recommendations, regarding both optimal and safe treatment of the
materno-foetal unit.
During the search, the keywords “pregnancy”, “otolaryngology”, “nose”, “throat”, “antibiotics”, “decongestants”,
“corticosteroids”, “allergy”, “safety”, and “teratogenicity”
were utilised. The keyword “pregnancy” was considered
Table 1 Evidence-based categorisation of medical studies
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Changes in the maternal physiology (distribution volume,
serum albumin levels, renal excretion, and hepatic metabolism) can adversely inXuence patient management, by
altering the pharmacodynamics of administered drugs.
Indeed, during pregnancy, maternal blood volume increases
by approximately 50%; a marked increase in the extracellular water is also observed. Fat stores also increase and
thus the distribution volumes of all drugs expand and their
plasma concentrations are reduced; polar drugs may be
more susceptible to these changes than lipophilic ones [7].
However, the gradual decrease in the maternal serum
albumin leads to diminished binding of drugs to serum
proteins. As a consequence, more drug is circulating as an

Category
of evidence

Origin of evidence

Ia

Evidence from meta-analysis of randomised controlled trials

Ib

Evidence from at least one randomised controlled trial

IIa

Evidence from at least one controlled study without randomisation

IIb

Evidence from at least one other type of quasi-experimental study

III

Evidence from non-experimental descriptive studies, such
as comparative studies, correlation studies, and case-control studies

IV

Evidence from expert committee reports or opinions or clinical
experience of respected authorities, or both
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Table 2 Strength of recommendation by category of evidence
for guideline development

Table 3 Evidence-based recommendations for medication
prescription in pregnancy
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Strength of
recommendation

Category of evidence

A

Directly based on category I evidence

B

Directly based on category II evidence or extrapolated
recommendation from category I evidence

C

Directly based on category III evidence or extrapolated
recommendation from category I or II evidence

D

Directly based on category IV evidence or extrapolated
recommendation from category I, II or III evidence

Category of commonly
used medication

Category
of evidence

Strength
of recommendation

FDA
classiWcation

1st generation

Ia

A

Ba

2nd generation

IIb

B

Bb

Intranasal

III

C

Bc

Systemic

Ia

B

C

H1-receptor antagonists

Corticosteroids
a

Data referring to chlorpheniramine and diphenhydramine
b
Data referring to loratadine
and cetirizine
c
Data referring to budesonide
d
Erythromycin estolate
(category D) and clarithromycin
(category C) are excluded
e
Diclofenac belongs to
category B
f
Terbutaline belongs to
category B
g
Omeprazole and nizatidine
belong to category C

Decongestants
Nasal

IIa

C

C

Oral

III

C

C

b-Lactams

Ib

A

B

Macrolides

IIa

B

Bd

B2-agonists

III

C

Ce

Protectants of the gastric mucosa

III

C

Cf

Proton pump inhibitors

Ib

A

Bg

H2 receptor antagonists

IIa

B

Bg

Antibiotics

NSAIDs

unbound fraction. This fraction readily crosses the placenta
by diVusing along a concentration gradient to establish
and maintain equilibrium [8]. The terms “complete”,
“incomplete” and “exceeding” are used to describe the
extent of placental transfer, with low molecular weight,
lipid-soluble, un-ionised drugs achieving more rapid transfer
rates.
An increased renal function is also present during pregnancy, having as a result the accelerated elimination of
polar drugs, while the elimination of lipophilic drugs may
be retarded, and the eVect on intermediate drugs is variable.
The hepatic metabolism of drugs shows a less consistent
pattern and the consequent drug elimination varies among
diVerent drug categories.
Finally, foetal physiologic mechanisms also contribute to some extent to the eliminating process of an
administered drug, mainly by sulphate conjugation in
the liver and renal excretion [7], and the placenta also
displays a marginal eliminating capacity through drug
metabolism.

Teratogenicity–risk classiWcation
Potential teratogenesis is the major consideration when prescribing drugs to pregnant women. The main reason is that
two equally true facts seem to apply in this period, even
though few drugs have deWnitely proven teratogenic in
humans, no drug can actually be considered as completely
safe [9]. Hence, the use of drugs during pregnancy requires
maintenance of a Wne balance (or a “terror” equilibrium)
between risk to the foetus and necessity of the mother.
This reality has led several countries in establishing risk
classiWcation systems to summarise the limited data on
drug safety during pregnancy. These systems, however,
often result in ambiguous statements and may prove diYcult in patient counselling. The most widely used risk
assessment systems have been proposed by the US Food
and Drug Administration (FDA), the Australian Drug Evaluation Committee (ADEC) and the Swedish Committee for
Drugs (FASS). However, the signiWcant variability that
exists between these systems results not only in limiting the
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number of common drugs included, but also, more alarmingly, in an even smaller percentage of drugs classiWed in
the same risk factor category (26%). These discrepancies
are not only attributable to the diVerent deWnitions of the
categories used, but also depend on how the available scientiWc literature is handled. This situation obviously contributes to an increasing confusion and limits the usefulness
of risk classiWcation systems [10]. Indeed, it cannot be considered irrelevant that 20% of pregnant women in a large
cohort study had used at least one drug classiWed as potentially harmful during pregnancy, and 3.4% had used at least
one drug classiWed as clearly harmful [11].
Fortunately, despite the relatively high consumption
rates of potentially or clearly harmful drugs, only 1% of
major congenital malformations can be attributed to medication in general [12]. The overall incidence of the former
ranges from 2 to 4% for all newborns [12, 13], whilst the
respective percentage of minor deformities is estimated at
9% [14].
Under this perspective, the management of potential
nose and throat problems in pregnancy, which is discussed
in the present paper, takes into account the respective FDA
classiWcation, although every case should be treated individually (Table 4).
SpeciWc disorders
Nose and paranasal cavities
Rhinologic diseases are very common in the general population and their frequency further increases during pregnancy; approximately 30% of gravid women suVer from
nasal disorders [15]. Especially in pregnant women there is
a speciWc rhinogic disease, the so called “pregnancy rhinitis” that may occur in as much as 20% of them [16], fortunately most often during the last six or more weeks of

pregnancy. This situation is not associated with any symptoms or signs of respiratory tract infection or known allergic cause, and disappears completely within 2 weeks after
delivery. Nasal saline mist, antihistamines and topical corticosteroids are recommended [16, 17].
Intranasal corticosteroids appear to be safe, and could be
used during pregnancy [16, 18], although data referring to
their impact after gestational exposure are limited [19, 20].
However, this form of administration has not been associated with an increase in congenital malformations in
humans [21]. Budesonide, carrying a category B listing,
both as an intranasal and inhaled formulation is considered
as the treatment of choice [19, 22]. It should be noted, however, that even though maternal exposure to orally inhaled
budesonide during pregnancy was not associated with
adverse foetal outcomes in studies of more than 6,600
infants, and its pharmacodynamics actually show much
lower systemic exposure after intranasal administration
[19], Kallen and Olausson report a nearly signiWcant
increased risk for cardiovascular defects, albeit less severe,
or unspeciWed, after the use of a nasal budesonide preparation but not of an inhaled one [23].
H1 receptor antagonists are not recommended during the
Wrst 3 months of pregnancy [15]. Although the longer existence of Wrst generation antihistamines has led to more conclusive evidence of safety [20, 24], the use of second
generation ones, either cetirizine (third trimester) or loratadine (second and third trimester), both listed as category B
drugs, should be considered [18, 21, 25, 26], as the commonly occurring tiredness that is associated with the use of
the former generation, seems to exaggerate similar pregnancy-related phenomena. Moreover the clinical eVect of
Wrst generation antihistamines compared to their secondgeneration counterparts is actually proven inferior. Loratadine is the most studied second-generation agent and did
not appear to increase the risk of major congenital malfor-

Table 4 FDA classiWcation for medication risk during pregnancy
Category

Risk

A

Controlled human studies have failed to demonstrate a risk to the foetus and the possibility of foetal harm
appears remote.

B

(a) Animal studies have not demonstrated a foetal risk but no results of controlled human studies are available, or (b) animal studies have shown an adverse eVect (other than decreased fertility) that has not been
conWrmed in controlled human studies.

C

(a) Animal studies have revealed adverse eVects (i.e. teratogenic or others) but controlled human studies are
lacking, or (b) Studies in women and/or animals are not available. Drug use is justiWed only if the potential
beneWt outweighs the potential risk to the foetus.

D

There is positive evidence of human foetal risk; however the beneWts from use in pregnant women may be
acceptable despite the risk. These drugs should be reserved for a life-threatening situation or a serious disease, in which safer drugs cannot be used or are ineVective.

X

(a) Animal or human studies have demonstrated foetal abnormalities, and/or (b) there is evidence of foetal
risk based on human experience. The drug is contraindicated in women, who are or may become pregnant,
because the risk by its use clearly outweighs any potential beneWt.
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mations in a patient cohort of 2,147 pregnant women who
were exposed [21].
Nasal decongestants can also be used to reduce congestion and facilitate the introduction of other topical therapy,
such as nasal corticosteroids [20, 27, 28]; however, their
administration should not exceed a period of 7 days,
because prolonged use might lead to the appearance of rhinitis medicamentosa. It is worth mentioning that even
though the use of nasal decongestants in gravid women has
been suggested in several articles [16, 20, 21, 25, 27, 28],
the studies assessing their safety in cyesis are actually quite
few. Nevertheless, no statistically signiWcant association
between major congenital malformations of the foetus and
Wrst trimester, or any maternal exposure to nasal oxymetazoline or phenylephrine was identiWed in a cohort of 253
pregnant women in the study of Schatz et al. [29]. Until the
related evidence is more conclusive, nasal decongestants
should be used with caution. Moreover, oral decongestants
should be avoided altogether because of their proven teratogenicity in animals [30–32]. Hence, even though a position
statement, adopted by both the American College of
Obstetrics and Gynaecology and the American College of
Allergy, Asthma, and Immunology, recommended pseudoephedrine as the oral decongestant of choice [33], caution
in the prescription of this particular drug should be exercised, as not only it is listed as a category C drug, but case–
control studies have also established a consistent association between pseudoephedrine and gastroschisis [34], especially with regard to Wrst-trimester exposure [35–37].
In severe cases, invasive methods of turbinate reduction
may be eVective, but are not usually recommended in this
self-limiting condition, because of potential side eVects
[16]. In addition, environmental changes to avoid allergens,
moderate exercise (that the gynaecologists allow), and
mechanical alar dilators (i.e. nasal strips for subjective
relief) are also safe, although optimal and deWnite treatment
still does not exist [16].
Allergic rhinitis, one of the most frequent diseases in the
general population, is also a common problem in pregnancy. Naturally, the ideal Wrst-line approach would be to
avoid potential allergens. If environmental modiWcation is
ineVective, women with allergic rhinitis can be treated with
a number of pharmacological agents, without concern of
untoward eVects on their unborn child [20]; at least one
drug from each major class can be safely utilised to control
symptoms as analysed below [30].
EYcient control of allergic rhinitis has proven valuable
for the adequate control of asthma exacerbations [19],
which carry a signiWcant risk to adversely aVect both the
mother and the foetus; therefore, aggressive management
may be necessary. Long-term control during high pollenload periods can be achieved with the use intranasal sodium
cromoglycate or nedocromil (both considered to be in cate-
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gory B) [12, 20, 22, 24, 25, 28, 38, 39]. Leukotriene receptor antagonists, zaWrlukast and montelukast (both also
considered to be in category B, although conclusive literature is limited) [18, 20, 38, 40, 41] should be reserved for
special circumstances (i.e. in combination with asthma
therapy in severe asthmatic gravid women). Second generation antihistamines can be given, as discussed earlier. Intranasal steroids (preferably budesonide) [16, 18, 19] can be
added to reverse severe nasal obstruction. It has been suggested that, based on their eYcacy and their limited systemic absorption, they must be favoured as Wrst-line
treatment over all agents [21], however, the number of controlled trials in pregnancy is still limited to undoubtedly
support this notion.
Systemic corticosteroids (category C) are generally contraindicated for the treatment of allergic rhinitis during
pregnancy, due to their association with the development of
oral clefts [42]. This association, however, was only proven
relevant in the Wrst trimester of gestation [43, 44], whereas
most experts agree that systemic administration of corticosteroids is possible during the second and especially the
third trimester of cyesis [45].
Local decongestants can be considered as second line
therapy for short-term relief with the reservations discussed
earlier [21, 25], whereas oral decongestants are not advised.
Pregnancy is not a contraindication for speciWc immunotherapy, which appears to be the only disease modifying
treatment for allergic rhinitis [18, 25, 28, 30]. However,
such therapy should not be initiated during gestation, and
we should also take into account the related complications
encountered in the general population [46].
Evidence-based management of acute rhino-sinusitis
requires the combined use of oral antibiotics and topical
corticosteroids. The bacteriology of acute rhino-sinusitis
usually includes aerobic microbes; therefore, a beta-lactam
antibiotic, prescribed for a time period of approximately
2 weeks, is suYcient and actually represents the safest
choice in cyesis [47–51] (category B). Beta-lactams can be
administered throughout the three trimesters of gestation
[52], however, increased dosage may be required during
pregnancy, due to the faster elimination and the concomitant lowered plasma concentrations of these antibiotics [8,
16, 53]. In case of allergy, the macrolides (also belonging
to category B) can be used as alternatives [24, 44, 45, 48,
51, 54]. It should be pointed out, however, that though
these antibiotics are generally considered as safe in pregnancy as a group [55], various reports suggest an increased
risk of congenital malformations, largely attributed to cardiovascular defects, after erythromycin therapy [23, 56].
This adverse outcome not only involves erythromycin
exposure in early pregnancy [23, 56], but may also occur
with regard to erythromycin use during any part of gestation ([57]-Table 3). Furthermore, it has also been suggested
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that erythromycin therapy might actually be considered as
weakly teratogenic for the cardiovascular system [56]. In
addition, a possible association between maternal use of
erythromycin and infant pyloric stenosis was observed following early pregnancy exposure [56], though this Wnding
does not seem to be undoubtedly accepted [58]. Therefore,
not only is it best to avoid erythromycin administration during the Wrst trimester of cyesis, but also its use may not be
safe throughout the entire pregnancy. The use of clarithromycin is also not recommended, as it is a category C drug
[59]. Thus, newer macrolides, such as roxithromycin, may
be safer as treatment alternatives, although larger series are
needed, in order for more conclusive evidence about their
safety to be drawn upon [60]. The use of a topical decongestant (taking into account the reservations expressed earlier) for a period not exceeding 7 days (due to the potential
rhinitis medicamentosa) is considered beneWcial only as a
symptomatic relief (therefore could be avoided). Oral antihistamines are considered helpful only in patients with a
history of allergic rhinitis [61]; second generation antihistamines are usually preferred (as discussed earlier).
As far as chronic rhino-sinusitis is concerned, patients
with and without nasal polyps usually require certain modiWcations in their therapeutic approach. Hence, frequent
saline washings and long-term intranasal steroid administration, in combination with long-term antibiotic treatment,
when indicated, are advised for the conservative management of the former category of patients. Clindamycin (category B) as single-treatment covering aerobic and anaerobic
bacteria [54, 62], or the combination of beta-lactams and
metronidazole can be considered, as earlier fears of teratogenic eVects of the latter on humans have not been conWrmed by recent data [63, 64]. However, it should be
administered with caution, as no deWnite conclusions exist.
Oral corticosteroids (that cross the placenta poorly and with
the reservations expressed earlier) and oral antihistamines
(in allergic patients) can be added to the therapeutic regimen in the presence of nasal polyps [61]. Finally, endoscopic sinus surgery may be required for eVective
management; however, such interventions are obviously
contraindicated in pregnancy.
Management of fungal sinusitis may be quite diYcult,
especially when it concerns immunosuppressed expectant
mothers. Administration of amphotericin-B as a Wrst choice
drug is advised in these situations (category B), although
with extreme caution, especially during the Wrst trimester,
due to its maternal–foetal side eVects [65, 66]. The latter
may include hypokalemia in the mother and increased creatinine level in the foetus [67]. Itraconazole could also be
used; however, it holds a category C listing [62]. Washings
with solutions containing amphotericine-B and water for
injection may also prove useful, along with topical decongestants (taking into account the reservations discussed ear-
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lier). Corticosteroids are generally not indicated in fungal
infections. Endoscopic sinus surgery should be reserved for
very advanced disease or life-threatening situations.
The increased vascular congestion, along with the alterations of the nasal mucosa during pregnancy, predispose to
spontaneous incidents of nose bleeding. Epistaxis is usually
transient and self-limited; however, haemodynamic imbalance, associated with excessive blood loss, may pose signiWcant danger, both to the mother and foetus. Treatment
should include prophylactic measures such as humid environment and application of Vaseline gel in the nostrils. In
case that the bleeding vessel is visible, diathermy can be
considered. Anterior and/or posterior packing can be performed, when needed; however, caution is warranted in the
case of bilateral anterior or posterior packing, due to the
related distress and the theoretical possibility of decreased
partial pressure of oxygen [68]. Nonetheless, when packing
is performed, prophylactic antibiotics are recommended
(usually b-lactams).
Pharynx
A large number of pregnant women present to ENT specialists with symptoms and signs of pharyngitis and/or tonsilitis. When the suspected cause is viral, orally given nonsteroidal anti-inXammatory agents (NSAIDs), mouthwash
solutions, and gastrointestinal agents (if necessary) are usually considered for therapy.
Orally given non-selective NSAIDs can be used, as most
of their potential adverse eVects (i.e. constriction of the
ductus arteriosus, persistent foetal circulation, and impairment of renal function, or prolongation of gestation and
labour and bleeding) [69–75] can be prevented by avoiding
their consumption in the last 8 weeks, prior to delivery [69,
73, 74, 76, 77]. Even though the classic non-selective NSAIDs including low-dose aspirin do not increase the risk of
congenital malformations in humans [69, 72, 74, 76], the
use of ibuprofen should be avoided, as there still remains a
controversial issue with regard to its potential association
with gastroschisis [36, 37, 71]. An increased risk for the latter malformation has also been reported in case–control
studies that evaluated aspirin use in early pregnancy [36,
78].
In addition, apparent drug speciWcity for the development of orofacial clefts has been observed after naproxen
consumption in the Wrst trimester of cyesis. Indeed, Ericson
and Kallen [79] reported that the absolute risk of having an
infant with an orofacial cleft after the use of naproxen may
be as high as 1/200, even though they argued that due to
low exposure rate, the attributable risk in the general population does not exceed three cases per 100,000 births.
By contrast, selective COX-2 inhibitors are strictly
contraindicated in pregnancy [80], as COX-2 activities are
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necessary to support all stages of reproduction, from ovulation
to implantation to decidualisation and delivery [81]. Paracetamol (acetaminophen), on the other hand, can be considered as an alternative throughout pregnancy, mainly due to
its analgesic and antipyretic eVects [82], as it basically
lacks any antiinXammatory properties.
Gargle washings with camomile tea can be used. However, gargles with hexetidine have not been assessed for
safety (http://www.netdoctor.co.uk), and povidone iodine
solutions are generally not indicated for regular use,
because the foetal thyroid gland is considered susceptible
[83].
When the suspected cause is microbial, antibiotics
should also be prescribed. Beta-lactam antibiotics are the
safest choice in pregnancy (as discussed earlier in this
paper), whereas in cases of allergy a macrolide could be
prescribed (taking into account the reservations also discussed earlier).
The management of peritonsilar abscess requires drainage, hospitalisation and intravenous administration of antibiotics. Clindamycin (category B) as single-treatment [54,
62], or a combination of beta-lactams and metronidazole
(category B) [63, 64] can be used, as all of these drugs are
now considered safe.
In case of severe simple herpes infections, acyclovir
administration (category B) has proven quite helpful [84,
85], without increased side eVects related to its use in pregnancy [86]; however, the dosage scheme requires modiWcation towards decreased doses for both intravenous and oral
administration [87]. Newer agents such as valacyclovir and
famciclovir can also be administered [84], as they belong to
category B too. However, one should consider that all these
drugs in theory have antiDNA properties.
Larynx
Laryngeal manifestations may be life threatening and
require appropriate and timely management in order to
secure a patent airway. Acute laryngitis is usually viral.
Voice rest, humid environment, steamy inhalations of menthol or eucalyptus, and plenty of water are helpful in very
mild cases. In more serious cases, epinephrine (systemic
and nebulised) [24], nebulised b2 agonists [12, 24, 39, 41,
44, 88–90], and systemic steroids may be required to sustain a patent airway. Due to the urgent nature of the situation, there are limited options, other than administration of
even potentially hazardous medications. However, existing
observational cohort data do not associate an increased risk
of total congenital malformations with maternal exposures
to inhaled b-agonists [44]. With regard to epinephrine, the
data is insuYcient for any robust safety conclusion. When
systemic corticosteroid treatment is necessary, clinical
experience suggests that both prednisone and prednisolone
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can be considered as drugs of choice, due to the minimal
foetal exposure. This, at least partially, may be attributed to
the inability of the foetal liver to convert prednisone into its
active metabolite and the ability of the placenta to convert
prednisolone into inactive prednisone [74, 91, 92]. The protection of the gastric mucosa in these cases usually requires
the use of either H2 receptor antagonists, or proton pump
inhibitors. Both H2 receptor antagonists and proton pump
inhibitors can be safely given [93–99], as they are category
B listed drugs. Nizatidine and omeprazole represent the
only members of these drug categories that carry a category
C listing; however, large cohort studies have not conWrmed
an elevated risk of congenital malformations after their
administration [93, 96, 100, 101].
Supraglottic infections may require hospitalisation, supply of oxygen, humid environment, intravenous administration of Xuids to ensure adequate hydration, and intravenous
antibiotics. Early intubation and aggressive airway management should be considered in life-threatening situations
[102]. Intravenous antibiotic administration using a third
generation cephalosporin (ceftriaxone), a second generation
cephalosporin, or the combination of ampicillin and sulbactam should be considered, as they all belong to category B
[62]. Systemic corticosteroids (as discussed earlier) may
also be required, and should be tapered, as signs and symptoms of laryngeal obstruction resolve. Oral ceWxime [64] or
the combination of amoxicillin and clavoulanic acid [103,
104] can be used, as outpatient treatment, following discharge. In case of allergy, intravenous chloramphenicol
(category C) could be administered with extreme caution,
and only in life-threatening situations, as it was formerly
strictly contraindicated during pregnancy [50]. Later
reports, however, consider its use in severe cases during
pregnancy, provided that it is not circulating at the time of
delivery [105], as it falls into category D near that period.
Laryngeal tuberculosis is no longer associated with
advanced active lung disease. Physical examination can
reveal nodular or ulcerative lesions, primarily aVecting the
true vocal cords, along with diVused laryngeal oedema,
especially in the posterior third of the larynx. Tuberculin
testing is safe and can be used for diagnosis [106]. Treatment with Wrst-line agents, isoniazid and ethambutol, is
considered safe [106–108] and should be continued for
9 months, with the ethambutol being stopped after
2 months of treatment [107]. For safety reasons rifampicin
(category C) [62] should be included only in case of severe
or extensive disease, preferably after the Wrst trimester of
cyesis [107, 108]. B6 vitamin should also be added to the
drug treatment of tuberculosis in all pregnant women taking
isoniazid [106]. With regard to the other Wrst-line agents,
pyrazinamide is reported to have excellent safety record
[105], whereas streptomycin is contraindicated in pregnancy [106, 108]. CiproXoxacine has the best safety proWle
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among second-line drugs in the treatment of drug-resistant
tuberculosis (category C) [62, 106]. By contrast, BCG vaccination should be avoided in pregnancy [106].
In the case of anaphylaxis and laryngeal oedema, the use
of epinephrine is indicated as discussed earlier [24, 109].
Parenteral administration of a corticosteroid that crosses the
placenta poorly, such as methylprednisone, should also be
considered. Intravenous antihistamines diluted in normal
saline could also be considered [110], although safety data
are missing. Finally, nebulised b2 agonists could be used (as
also discussed earlier).
Besides common laryngeal problems, pregnant women
may have additional physiological disorders, presented as
single acute or recurrent episodes. The acute form is usually presented just prior to delivery, with dyspnoeic and
painful phenomena. Laryngeal oedema, possibly related to
submucosal inXammation, may be present, mainly in the
arytenoids and false vocal cords. In the chronic form,
symptoms may be more persistent, but usually occur earlier
in pregnancy. Treatment of both situations may involve
only reassurance [67].
Other common disorders
Gastroesophageal reXux is a common situation in pregnancy, especially during the third trimester. Atypical manifestations, such as swallowing diYculties, sore throat and/
or dyspnoea, may lead pregnant women to ENT specialists.
Physical examination usually reveals redness and/or swelling in the arytenoid area. Initial nonpharmaceutical treatment includes lifestyle modiWcations and dietary changes.
Antacids (preferably magnesium-containing or aluminumcontaining antacids) can be used as a Wrst-line therapy, as,
at least in theory, pose minimal risk for the foetus. When
these interventions are not successful, sucralfate, a mucosal
protectant with little to no systemic absorption, should be
considered next. Therapy with H2 receptor antagonists or
proton pump inhibitors (as discussed earlier) can be considered in patients with refractory symptoms [94, 95, 97, 100],
whereas prokinetic agents should be used with extreme
caution or avoided altogether in the pregnant patient [95].
Although widely used, some of the above medications have
no FDA listing for pregnancy.

Conclusions
The safety of the materno-foetal unit in pregnancy is considered paramount; hence, drug administration should be
based both on safety and comparative eYcacy. Rhinologic
and laryngeal disorders are very common in pregnant
women and may become challenging to both ENT surgeons
and gynaecologists. Yet, many drugs in common ENT
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practice are not teratogenic, according to current evidence,
and the available armamentarium for eVective disease management with regard to the welfare of the foetus is actually
not that restricted. Nevertheless, ENT surgeons usually hesitate to prescribe any medication to pregnant women, often
leading to suboptimal treatment, which in turn might mean
less protection for the unborn child. Furthermore, qualityof-life issues of the expectant mothers should also be taken
into account. ENT surgeons should, thus, familiarise themselves with the basic guidelines and safety precautions for
any related medication and modify their practice accordingly, in order to avoid unjustiWed hesitations and provide
appropriate counselling and treatment for pregnant women.
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