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Abstract In everyday practise, more than 80% of preg-
nant women receive one at least medication, often for ENT
causes. The aim of the present paper is to review the litera-
ture on safety and administration of medical treatment for
ear diseases, in pregnant women. The literature review
includes Medline and database sources. Electronic links,
related books and written guidelines were also included.
The study selection was as follows: controlled clinical tri-
als, prospective trials, case-control studies, laboratory
studies, clinical reviews, systematic reviews, metanalyses,
and case reports. The following drugs are considered rela-
tively safe: beta-lactam antibiotics (with dose adjustment),
macrolides (although the use of erythromycin and clari-
thromycin carries a certain risk), and acyclovir. Non-selec-
tive NSAIDs (until the 32nd week), nasal decongestants
(with caution and up to 7 days), intranasal corticosteroids,
with budesonide as the treatment of choice, Wrst generation
antihistamines, or cetirizine (third trimester) and lorata-
dine (second and third trimester) from the second genera-
tion, H2 receptor antagonists (except nizatidine) and
proton pump inhibitors (except omeprazole), can be used
to relieve patients from the related symptoms. Meclizine

and dimenhydrinate, as antiemetics in vertigo attacks;
metoclopramide, vitamin B6 and ginger rhizome, alterna-
tively. Low-dose diazepam and diuretics in severe cases of
Meniere’s disease (with caution). Systemic administration
of prednisone and prednisolone can be considered in
selected cases. By contrast, selective COX-2 inhibitors,
betahistine and vasodilating agents are contraindicated in
pregnancy. Since otologic and neurotologic manifestations
during pregnancy tend to seriously aVect the quality of life
of the expectant mothers, ENT surgeons should familiarise
themselves with the basic guidelines and safety precau-
tions for any related medication, in order to provide appro-
priate treatment.
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Introduction

Pregnancy is not a disease, but a special period in woman’s
life, when the well being of the mother is closely related to
the well being of the foetus. In other words, for any medical
intervention to the mother for pregnancy related or unre-
lated diseases, the possible sequelae to the child should be
taken into account.

During pregnancy the ideal would be to abstain from any
drug administration, especially during the Wrst 3 months.
However, in practice, approximately 85% of women will
have at least one medical prescription during their gestation
[1], whereas the typical gravid woman takes three to four
diVerent drugs, excluding vitamins and mineral supple-
ments [2]. Moreover, 6% of pregnant women receive at
least one drug during the Wrst trimester [3].
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Various metabolic, endocrinologic, and physiologic
changes during the gestational period can present as otolar-
yngologic conditions, aVecting the ear and the sense of
hearing. Furthermore, pregnancy does not exclude the
appearance of other concomitant, but unrelated conditions.
However, most ENT surgeons are completely unaware of
safety guidelines, regarding drug administration to pregnant
women, and usually refer patients to gynaecologists, who,
in turn, are usually unaware of proper treatment for ENT
diseases.

The aim of the present paper is to review the current
knowledge on the appropriate management of otologic and
neurotologic diseases that may be encountered during preg-
nancy, and assess the possible eVect of medical treatment to
the foetus and mother.

Materials and methods

An extensive search of the literature was performed in
Medline and other available database sources, using the
keywords “pregnancy”, “otolaryngology”, “antibiotics”,
“decongestants”, “corticosteroids”, “allergy” “vertigo”,
“safety”, and “teratogenicity”. Information from electronic
links, related books, and written guidelines were also
included in the analysis of data.

Results

Nine controlled clinical trials, seven case-control studies,
two prospective trials, two retrospective studies, two labo-
ratory studies, 57 clinical reviews, 15 systematic reviews,
three metanalyses, and three case reports met the deWned
criteria and were included in study selection.

Discussion

Teratogenicity

Potential teratogenesis, which is deWned as structural or
functional dysgenesis of the foetal organs [4], is the major
consideration when prescribing drugs to pregnant women.
Total foetal exposure and gestational age at Wrst exposure
are the main parameters that should be evaluated. Thus,
exposure to a teratogenic drug around the time of concep-
tion or implantation is more likely to result in spontaneous
abortion, while structural defects can occur after exposure
between the third and tenth week of gestation. More
delayed exposure is more likely to incur functional abnor-
malities, especially when the exposure is prolonged.

Overall, major congenital malformations occur in 2–4%
of all newborns [5, 6], 1% of which can be attributed to
medication in general. The overall incidence of minor mal-
formations is estimated to 9% [7].

The potential detrimental eVect of drugs administered to
pregnant women has led FDA in establishing Wve risk cate-
gories for medication use during pregnancy (Table 1). The
present paper discusses the management of common ear
problems in pregnant women, taking also into account the
category, in which each of the proposed medication falls.

SpeciWc diseases

Otologic manifestations

The oedema of the respiratory mucosa, commonly seen in
pregnant women, or following a related infection, may lead
to hypoventilation of the middle ear cavity and otitis media.
The usual treatment in non-pregnant humans consists of
antibiotic administration, along with nasal decongestants

Table 1 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 avail-
able, 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 other) but controlled human studies are 
lacking, or (b) Studies in women and/or animals are not available. Drug use is justiWed only if the poten-
tial 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 preg-
nant, because the risk by its use clearly outweighs any potential beneWt 
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and/or H1 receptor antagonists (antihistamines), if allergy
or serious nasal symptoms are involved.

Beta-lactam antibiotics are the safest choice in pregnancy
(category B) and can be taken throughout the three trimes-
ters of gestation [8–16]. However, due to the potential alter-
ation in their pharmacokinetics, their dosage may need to be
adjusted, in order to avoid undertreatment [17–19]. In case
of allergy, the macrolides (also belonging to category B) can
be used as alternatives [9, 10, 13, 16, 20, 21]. It should be
mentioned, however, that although these antibiotics are gen-
erally considered safe in pregnancy as a group [22], various
reports suggest an increased risk of congenital malforma-
tions, largely attributed to cardiovascular defects, after
erythromycin therapy [23, 24]. This adverse outcome not
only involves erythromycin exposure in early pregnancy
[23, 24], but may also occur with regard to erythromycin use
during any part of gestation [25-Table 3]. In addition, a pos-
sible association between prenatal erythromycin administra-
tion and infant pyloric stenosis was observed following early
pregnancy exposure [23], but this Wnding does not seem to
be consistent among studies [26]. Therefore, not only should
erythromycin be avoided during the Wrst trimester, but it
may also not be safe throughout pregnancy altogether. The
use of clarithromycin is also not recommended, as it is a cat-
egory C drug [27]. Hence, the newer macrolide members,
such as roxithromycin, may be used as valid therapeutic
alternatives, although larger studies are necessary to fully
evaluate their safety [28].

Frequent irrigation of nostrils using normal saline solu-
tions can be helpful and is considered harmless. Nasal
decongestants can be used to relieve congestion and facili-
tate the introduction of other topical therapy, such as nasal
corticosteroids [29–31]; however, their use should be lim-
ited to less than seven days, due to the potential rhinitis
medicamentosa caused by their prolonged administration.
Although the use of nasal decongestants in pregnant
women has been recommended in several articles [17, 29–
33], the studies assessing their safety in pregnancy are very
few. Schatz found no statistical association between major
congenital malformations of the foetus and the use of nasal
oxymetazoline or phenylephrine [34]. Until there is more
and conclusive evidence, they should be used with caution.
In addition, oral decongestants are not advised, because of
their proven teratogenicity in animals [35–37]. 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 pseu-
doephedrine as the oral decongestant of choice [38], cau-
tion in the prescription of this particular drug is warranted,
as not only it carries a category C listing, but, additionally,
case control studies have established a consistent associa-
tion of pseudoephedrine to gastroschisis [39], especially
with regard to Wrst-trimester exposure [40–42].

Intranasal corticosteroids appear to be safe, and could be
used during pregnancy [17, 43], although data on preg-
nancy outcomes after maternal exposure are limited [30,
44]. However, no association between intranasal corticoste-
roids and an increase in congenital malformations in
humans has been found [32]. Budesonide, which holds a
category B listing, both as an intranasal, and as an inhaled
corticosteroid, is the treatment of choice [44, 45].

H1 receptor antagonists are typically prescribed to facili-
tate nasal decongestion; however, their use is not recom-
mended during the Wrst trimester of pregnancy [46]. First
generation antihistamines are favoured over second genera-
tion ones, based on their longevity, which has led to more
conclusive evidence of safety [21, 30]. In a meta-analysis
examining the safety of Wrst generation antihistamines in
pregnancy, 200,000 Wrst trimester exposures failed to show
increased teratogenic risk [32]. In pregnant women, who
cannot tolerate Wrst generation antihistamines, the use of a
second generation agent, either cetirizine (third trimester)
or loratadine (second and third trimester), both listed as cat-
egory B drugs, should be considered [32, 33, 43, 47].

Otitis externa might also occur in pregnancy, especially
during the summer. Even though scarce information is
available about the use of local aminoglycosides in gesta-
tion, with the exception of streptomycin, which is strictly
contraindicated [48, 49], local treatment with gentamycin,
with or without the use of an ear wick, could be considered
in serious cases [49]. Nevertheless, experiments in animals
have proven the potential systematic absorption of local
aminoglycosides in the ear canal. Therefore, they should be
given only when the expected beneWt outweighs the poten-
tial risk. Orally given NSAIDs can also 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) [50–56] can be prevented, if they are stopped for
the last 8 weeks prior to delivery [50, 54, 55, 57–61]. How-
ever, even though there is no evidence for teratogenicity of
classic non-selective NSAIDs, including low-dose aspirin
in humans [50, 53, 55, 57], the use of ibuprofen should be
avoided, as the issue of its potential association with gas-
troschisis still remains controversial [41, 42, 52]. With
regard to the latter, an increased risk for gastroschisis has
also been reported after aspirin use in early pregnancy [41,
62].

In addition, interesting drug speciWcity for the develop-
ment of orofacial clefts has been observed after naproxen
administration in the Wrst trimester of cyesis. Indeed, Eric-
son and Kallen 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 [63]. With regard to selective COX-2
inhibitors, their use is contraindicated in pregnancy [64], as
COX-2 activities are necessary to support all stages of
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reproduction, from ovulation to implantation to deciduali-
sation and delivery [65]. Paracetamol (acetaminophen) can
be given alternatively as an analgesic [66], throughout
pregnancy; however, it lacks any anti-inXammatory proper-
ties. When antibiotic medication is required, the combina-
tion of amoxicillin and clavulanic acid (category B) should
be considered [67–69].

Otomycosis can also occur in pregnancy, and requires
frequent removal of fungal hyphas, using Wne suction. Clot-
rimazol drops (http://www.canesten.com) can also be used
with safety during gestation, for topical treatment.

Neurotologic manifestations

It is sometimes diYcult to distinguish vertigo attacks from
the bouts of nausea and vomiting, which are quite common,
especially in the Wrst trimester of pregnancy [70]; seeking
for nystagmus might be proven helpful towards this direc-
tion.

Conventionally, physicians are quite reluctant to pre-
scribe antiemetics, especially before the 12th week of ges-
tation, with the exception of hyperemesis gravidarum [71].
However, quite a few medications are safe and eVective for
antiemetic use [72]. H1 antihistamines, very eVective in
patients with nausea due to vestibular causes, can be
administered in vertigo attacks [73]. The available data sug-
gest that meclizine and dimenhydrinate (which belong to
category B) are the antiemetics with the lowest risk of tera-
togenicity [74]. When vomiting is continuous, systemic
metoclopramide, which is very eYcient and safe (category
B), could also be considered [75]. With regard to ondase-
tron, safety data are insuYcient to recommend it as a Wrst-
line agent [72], although it is considered to be a category B
drug. Therefore, it is preserved for persistent cases. Among
newer medications, pyridoxine (vitamin B6) appears to be
eVective in reducing the severity of nausea in early preg-
nancy, without evidence of teratogenicity [76]. Ginger rhi-
zome, which is currently used for the prevention of
kinetosis [77], is supposed to be safe and eVective for nau-
sea and vomiting in pregnancy; therefore, it can also be
considered [78–80]. By contrast, the use of betahistine,
which is widely prescribed by ENT doctors in vertigo, is
contraindicated during pregnancy [81]. Epley manoeuvres
can be performed on pregnant patients with benign posi-
tional vertigo; however, caution is advised for the potential
appearance of autonomous or psychosomatic sequels,
requiring careful monitoring. In any case, non-pharmaceu-
tical vestibular exercises can be used in long term therapy,
taking precautions, with regard to the physical and vestibu-
lar activities involved.

There are few reports on the course of Meniere’s disease
during pregnancy. Intramuscular injection of low-dose
diazepam (although listed as category D, therefore should

be avoided in general) appear to be very eVective against
vertigo attacks [82]. Although diuretics should be avoided
in pregnancy [83], they may be given as maintenance ther-
apy in the Wrst trimester, in reduced doses [84]. However,
their administration in more advanced state is not advised,
due to the possible hyponatremia, hyperbilirubinemia,
thrompocytopenia, placental hypoperfusion, and pre-
eclampsia [1, 85]. Therefore, it appears that the combina-
tion of dimenhydrinate and B6 (category B) is safer during
attacks of Meniere’s disease, rather than the above-men-
tioned drugs that have potential risks for the foetus.

Sudden sensorineural hearing loss is rarely seen in
uncomplicated pregnancies. However, toxaemia of preg-
nancy may be a contributing factor. Treatment of underly-
ing pathologies may be eVective in restoring the decreased
hearing acuity. When no aetiological factor can be identi-
Wed, despite a thorough investigation, intravenous adminis-
tration of systemic corticosteroids can be used, with
varying degrees of success.

Systemic corticosteroids (category C) are generally con-
traindicated in pregnancy, due to their association with the
development of oral clefts [86, 87]. This association, how-
ever, was only proven relevant in the Wrst trimester of ges-
tation [88], whereas most experts agree that corticosteroids
can be safely taken during the second and especially the
third trimester of cyesis [89]. It should be noted that both
prednisone and prednisolone can be considered, when sys-
temic corticosteroid treatment is imperative, because of the
inability of the foetal liver to convert prednisone to its
active metabolite and the ability of the placenta to convert
prednisolone to inactive prednisone [55, 90, 91].

The protection of the gastric mucosa usually necessitates
the use of H2 receptor antagonists, or proton pump inhibi-
tors, when systemic corticosteroids are administered. Both
H2 receptor antagonists and proton pump inhibitors can be
safely given [92–100], as they are category B listed drugs.
Nizatidine and omeprazole represent the only members of
the above-mentioned categories that carry a category C list-
ing; however, large cohort studies have failed to substanti-
ate any elevated risk of malformations after their
administration [92, 97, 101, 102].

Data concerning the safety of vasodilating agents are
either lacking, or do not support their use during pregnancy.
The administration of acyclovir should be carefully consid-
ered, although this agent has been monitored in over a
1,000 pregnancies [103], and it belongs to category B. The
dosage scheme during pregnancy requires modiWcation
towards decreased doses, for both intravenous and oral
administration [104]. It should be mentioned, however, that
unless active viral infection is proven, the potential beneWt
for the mother may not outweigh the potential harm for the
foetus, since acyclovir is a drug that has anti-DNA proper-
ties.
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Idiopathic facial paralysis or Bell’s palsy is believed to
have an increased incidence in pregnancy, especially during
the third trimester [105]. Corticosteroids, as well as B-com-
plex vitamins could be used, along with eye drops of natu-
ral tears to avoid xerophthalmia. In the case of Ramsay–
Hunt syndrome, acyclovir can be added to the therapeutic
regimen. Some ENT surgeons may also consider acyclovir,
in any acute facial palsy.

Conclusions

Many drugs in common ENT practice are not teratogenic,
according to the current evidence; however, ENT surgeons
usually hesitate to prescribe any medication to pregnant
women, often leading to suboptimal treatment. Since oto-
logic and/or neurotologic manifestations during pregnancy
tend to seriously aVect the quality of life of the expectant
mothers, ENT surgeons should familiarise themselves with
the basic guidelines and safety precautions for any related
medication, in order to provide appropriate treatment.

References

1. Holt GR, Mabry RL (1983) ENT medications in pregnancy. Ot-
olaryngol Head Neck Surg 91:338–41

2. Abrams RS (1990) Will it hurt the baby? The safe use of medica-
tions during pregnancy and breastfeeding. Addison-Wesley,
Reading, pp 1–5

3. Rubin PC (1986) Prescribing in pregnancy. General principles.
BMJ 293:1415–1417

4. Moore KL (1988) The developing human: clinically oriented
embryology, 4th edn. W.B. Saunders, Philadelphia, p 131

5. Schatz M (1997) Asthma treatment during pregnancy. What can
be safely taken? Drug Saf 16(5):342–350

6. Ekelund H, Kullander S, Kallen B (1970) Major and minor mal-
formations in newborns and infants up to one year of age. Acta
Paediatr Scand 59:297–302

7. Ash P, Vennart J, Carter CO (1977) The incidence of hereditary
disease in man. J Med Genet 14:305

8. Sa del Fiol F, Gerenutti M, Groppo FC (2005) Antibiotics and
pregnancy. Pharmazie 60(7):483–493

9. Goodnight WH, Soper DE (2005) Pneumonia in pregnancy. Crit
Care Med 33(10 Suppl):S390–S397

10. Lim WS, Macfarlane JT, Colthorpe CL (2003) Treatment of
community-acquired lower respiratory tract infections during
pregnancy. Am J Respir Med 2(3):221–233

11. Miller EL (2002) The penicillins: a review and update. J Mid-
wifery Womens Health 47(6):426–434

12. Christensen B (2000) Which antibiotics are appropriate for treat-
ing bacteriuria in pregnancy? J Antimicrob Chemother 46(Suppl
1):29–34 discussion 63–65

13. Rouveix B, Levacher M, Giroud JP (1999) Drugs for respiratory
tropism and pregnancy (article in French). Rev Pneumol Clin
55(5):338–343

14. Garland SM, O’Reilly MA (1995) The risks and beneWts of anti-
microbial therapy in pregnancy Drug Saf 13(3):188–205

15. Friese K (1993) Antibiotic therapy in pregnancy (article in Ger-
man). Immun Infekt 21(4):111–114

16. Leophonte P (1988) Antibiotics during pregnancy and breast
feeding: consequences for the treatment of respiratory infections.
Rev Mal Respir 5(3):293–298

17. Ellegard EK (2004) Clinical and pathogenetic characteristics of
pregnancy rhinitis. Clin Rev Allergy Immunol 26(3):149–159

18. Heikkila A, Erkkola R (1994) Review of beta-lactam antibiotics
in pregnancy. The need for adjustment of dosage schedules. Clin
Pharmacokinet 27(1):49–62

19. Mucklow JC (1986) The fate of drugs in pregnancy. Clin Obstet
Gynaecol 13(2):161–175

20. Brocklehurst P (2002) Antibiotics for gonorrhoea in pregnancy.
Cochrane Database Syst Rev (2):CD000098

21. Di Lorenzo G, Mansueto P, Melluso M, Purello D’Ambrosio F,
Putignano E, Barbagallo Sangiorgi G (1994) Allergy in preg-
nancy (article in Italian). Clin Ter 145(9):223–229

22. Sarkar M, Woodland C, Koren G, Einarson AR (2006) Preg-
nancy outcome following gestational exposure to azithromycin.
BMC Pregnancy Childbirth 6(5):18

23. Källén BA, Otterblad Olausson P, Danielsson BR (2005) Is
erythromycin therapy teratogenic in humans? Reprod Toxicol
20(2):209–214

24. Källén BA, Otterblad Olausson P (2003) Maternal drug use in
early pregnancy and infant cardiovascular defect. Reprod Toxi-
col 17(3):255–261

25. Czeizel A, Rockenbauer M, Sørensen HT, Olsen J (1999) A pop-
ulation-based case-control teratologic study of oral erythromycin
treatment during pregnancy. Reprod Toxicol 13(6):531–536

26. Louik C, Werler MM, Mitchell AA (2002) Erythromycin use
during pregnancy in relation to pyloric stenosis. Am J Obstet
Gynecol 186(2):288–290

27. Amsden GW (1996) Erythromycin, clarithromycin, and azithro-
mycin: are the diVerences real? Clin Ther 18(1):56–72 discussion
55

28. Chun JY, Han JY, Ahn HK, Choi JS, Koong MK, Nava-Ocampo
AA, Koren G (2006) Fetal outcome following roxithromycin
exposure in early pregnancy. J Matern Fetal Neonatal Med
19(3):189–92

29. Bogacka E (1999) Decongestants in treatment of nasal obstruc-
tion (article in Polish/abstract). Otolaryngol Pol 53(3):347–352

30. Mazzotta P, Loebstein R, Koren G (1999) Treating allergic rhini-
tis in pregnancy. Safety considerations. Drug Saf 20(4):361–375

31. Naclerio RM (1998) Optimizing treatment options. Clin Exp Al-
lergy 28(Suppl 6):54–59

32. Gilbert C, Mazzotta P, Loebstein R, Koren G (2005) Fetal safety
of drugs used in the treatment of allergic rhinitis: a critical re-
view. Drug Saf 28(8):707–719

33. Keles N (2004) Treatment of allergic rhinitis during pregnancy.
Am J Rhinol 18(1):23–28

34. Schatz M, Zeiger RS, Harden K, HoVman CC, Chilingar L, Petitti
D (1997) The safety of asthma and allergy medications during
pregnancy. J Allergy Clin Immunol 100(3):301–306

35. Demoly P, Piette V, Daures JP (2003) Treatment of allergic rhi-
nitis during pregnancy (article in French). Drugs 63(17):1813–
1820

36. Gilbert-Barness E, Drut RM (2000) Association of sympathomi-
metic drugs with malformations. Vet Hum Toxicol 42(3):168–
171

37. Ugen KE, Scott WJ Jr (1987) Reduction of uterine blood Xow by
phenylephrine, an alpha-adrenergic agonist, in the day 11 preg-
nant rat: relationship to potentiation of acetazolamide teratogen-
esis. Teratology 36(1):133–141

38. No authors listed (2000) The use of newer asthma and allergy
medications during pregnancy. The American College of Obste-
tricians and Gynecologists (ACOG) and The American College
of Allergy, Asthma and Immunology (ACAAI). Ann Allergy
Asthma Immunol 84(5):475–480
123



144 Eur Arch Otorhinolaryngol (2008) 265:139–145
39. No authors listed (2004) Gastroschisis and pseudoephedrine dur-
ing pregnancy. Prescrire Int 13(72):141–143

40. Werler MM (2006) Teratogen update: pseudoephedrine. Birth
Defects Res A Clin Mol Teratol 76(6):445–452

41. Torfs CP, Katz EA, Bateson TF, Lam PK, Curry CJ (1996)
Maternal medications and environmental exposures as risk fac-
tors for gastroschisis. Teratology 54(2):84–92

42. Werler MM, Mitchell AA, Shapiro S (1992) First trimester
maternal medication use in relation to gastroschisis. Teratology
45(4):361–367

43. Blaiss MS (2003) Food, drug administration (US); ACAAI–
ACOG (American College of Allergy, Asthma, and Immunology
and American College of Obstetricians and Gynecologists).
Management of rhinitis and asthma in pregnancy. Ann Allergy
Asthma Immunol 90(6 Suppl 3):16–22

44. Gluck PA, Gluck JC (2005) A review of pregnancy outcomes af-
ter exposure to orally inhaled or intranasal budesonide. Curr Med
Res Opin 21(7):1075–1084

45. Osur SL (2005) The management of asthma and rhinitis during
pregnancy. J Womens Health (Larchmt) 14(3):263–276

46. Gani F, Braida A, Lombardi C, Del Giudice A, Senna GE, Passa-
lacqua G (2003) Rhinitis in pregnancy. Allerg Immunol (Paris)
35(8):306–313

47. Paris-Kohler A, Megret-Gabeaud ML, Fabre C, Mares P, Vincent
D (2001) The allergic pregnant woman (article in French). Allerg
Immunol (Paris) 33(10):399–403

48. Bothamley G (2001) Drug treatment for tuberculosis during
pregnancy: safety considerations. Drug Saf 24(7):553–565

49. Shehata H, Nelson-Piercy C (2001) Drugs to avoid. Best Pract
Res Clin Obstet Gynaecol 15(6):971–986

50. Ostensen ME, Skomsvoll JF (2004) Anti-inXammatory pharma-
cotherapy during pregnancy. Expert Opin Pharmacother
5(3):571–80

51. Fardet L, Nizard J, Genereau T (2002) Non-selective and selec-
tive non-steroidal anti-inXammatory drugs, administration in
pregnancy and breast feeding (article in French). Presse Med
31(31):1462–1468

52. Burdan F, Belzek A (2001) Current opinions on embryotoxic and
teratogenic eVects of ibuprofen (article in Polish/abstract). Pol
Merkuriusz Lek 11(63):266–270

53. Ostensen M (1998) Nonsteroidal anti-inXammatory drugs during
pregnancy. Scand J Rheumatol Suppl 107:128–132

54. Ostensen M, Ramsey-Goldman R (1998) Treatment of inXamma-
tory rheumatic disorders in pregnancy: what are the safest treat-
ment options? Drug Saf 19(5):389–410

55. Ostensen M (1994) Optimisation of antirheumatic drug treatment
in pregnancy. Clin Pharmacokinet 27(6):486–503

56. Schoenfeld A, Bar Y, Merlob P, Ovadia Y (1992) NSAIDs:
maternal and fetal considerations. Am J Reprod Immunol 28(3–
4):141–147

57. Burdan F (2001) Prenatal eVects of acetylsalicylic acid (article in
Polish/abstract). Pol Merkuriusz Lek 11(62):182–186

58. De Santis M, Carducci B, Cavaliere AF, De Santis L, Straface G,
Caruso A (2001) Drug-induced congenital defects: strategies to
reduce the incidence. Drug Saf 24(12):889–901

59. Janssen NM, Genta MS (2000) The eVects of immunosuppres-
sive and anti-inXammatory medications on fertility, pregnancy,
and lactation. Arch Intern Med 160(5):610–619

60. Gran JT, Ostensen M (1998) Spondyloarthritides in females. Ba-
illieres Clin Rheumatol 12(4):695–715

61. PfaVenrath V, Rehm M (1998) Migraine in pregnancy: what are
the safest treatment options? Drug Saf 19(5):383–388

62. Werler MM, Sheehan JE, Mitchell AA (2002) Maternal medica-
tion use and risks of gastroschisis and small intestinal atresia. Am
J Epidemiol 155(1):26–31

63. Ericson A, Källén BA (2001) Nonsteroidal anti-inXammatory
drugs in early pregnancy. Reprod Toxicol 15(4):371–375

64. Yodfat Y (2004) Is there a future for COX-2 inhibitors? (article
in Hebrew/abstract) Harefuah 143(11):820–824 837

65. Chan VS (2004) A mechanistic perspective on the speciWcity and
extent of COX-2 inhibition in pregnancy. Drug Saf 27(7):421–
426

66. Bannwarth B, Pehourcq F (2003) Pharmacologic basis for using
paracetamol: pharmacokinetic and pharmacodynamic issues.
Drugs 63(2):5–13

67. Berkovitch M, Diav-Citrin O, Greenberg R, Cohen M, Bulkow-
stein M, Shechtman S, Bortnik O, Arnon J, Ornoy A (2004) First-
trimester exposure to amoxycillin/clavulanic acid: a prospective,
controlled study. Br J Clin Pharmacol 58(3):298–302

68. Czeizel AE, Rockenbauer M, Sorensen HT, Olsen J (2001) Aug-
mentin treatment during pregnancy and the prevalence of con-
genital abnormalities: a population-based case-control
teratologic study. Eur J Obstet Gynecol Reprod Biol 97(2):188–
192

69. Fairbanks DNF (2003) Pocket guide to antimicrobial therapy in
otolaryngology-head and neck surgery, 11th edn. American
Academy of Otolaryngology-Head and Neck Surgery Founda-
tion

70. Loh KY, Sivalingam N (2005) Understanding hyperemesis grav-
idarum. Med J Malaysia 60(3):394–399. Quiz 400

71. Nelson-Piercy C (1998) Treatment of nausea and vomiting in
pregnancy. When should it be treated and what can be safely tak-
en? Drug Saf 19(2):155–164

72. Magee LA, Mazzotta P, Koren G (2002) Evidence-based view of
safety and eVectiveness of pharmacologic therapy for nausea and
vomiting of pregnancy (NVP). Am J Obstet Gynecol 186(5 Suppl
Understanding):S256–S261

73. Flake ZA, Scalley RD, Bailey AG (2004) Practical selection of
antiemetics. Am Fam Physician 69(5):1169–1174

74. Leathem AM (1986) Safety and eYcacy of antiemetics used to
treat nausea and vomiting in pregnancy. Clin Pharm 5(8):660–
668

75. Schroder O, Stein J (2002) Vomiting in pregnancy. When is it
more than only a bothersome nuisance? (article in German).
MMW Fortschr Med 144(50):32–34

76. Jewell D, Young G (2003) Interventions for nausea and vomiting
in early pregnancy. Cochrane Database Syst Rev (4):CD000145

77. Langner E, Greifenberg S, Gruenwald J (1998) Ginger: history
and use. Adv Ther 15(1):25–44

78. Borrelli F, Capasso R, Aviello G, Pittler MH, Izzo AA (2005)
EVectiveness and safety of ginger in the treatment of pregnancy-
induced nausea and vomiting. Obstet Gynecol 105(4):849–856

79. Betz O, Kranke P, Geldner G, Wulf H, Eberhart LH (2005) Is gin-
ger a clinically relevant antiemetic? A systematic review of ran-
domized controlled trials (article in German). Forsch
Komplementarmed Klass Naturheilkd 12(1):14–23

80. Bryer E (2005) A literature review of the eVectiveness of ginger
in alleviating mild-to-moderate nausea and vomiting of preg-
nancy. J Midwifery Womens Health 50(1):1–3

81. http://www.medicinenet.com
82. Uchide K, Suzuki N, Takiguchi T, Terada S, Inoue M (1997) The

possible eVect of pregnancy on Meniere’s disease. ORL J Otorh-
inolaryngol Relat Spec 59(5):292–295

83. Kyle PM, Redman CW (1992) Comparative risk-beneWt assess-
ment of drugs used in the management of hypertension in preg-
nancy. Drug Saf 7(3):223–234

84. Hansen L, Sobol S, Abelson T (1986) Otolalyngologic manifes-
tations of pregnancy. J Fam Pract 23(2):151–155

85. Huynh-Do U, Frey FJ (2000) Potential dangers of diuretics (arti-
cle in German). Ther Umsch 57(6):408–411
123

http://www.medicinenet.com


Eur Arch Otorhinolaryngol (2008) 265:139–145 145
86. Oren D, Nulman I, Makhija M, Ito S, Koren G (2004) Using cor-
ticosteroids during pregnancy. Are topical, inhaled, or systemic
agents associated with risk? Can Fam Physician 50:1083–1085

87. Schatz M (2001) The eYcacy and safety of asthma medications
during pregnancy. Semin Perinatol 25(3):145–152

88. Park-Wyllie L, Mazzotta P, Pastuszak A, Moretti ME, Beique L,
Hunnisett L, Friesen MH, Jacobson S, Kasapinovic S, Chang D,
Diav-Citrin O, Chitayat D, Nulman I, Einarson TR, Koren G
(2000) Birth defects after maternal exposure to corticosteroids:
prospective cohort study and meta-analysis of epidemiological
studies. Teratology 62(6):385–392

89. Ambro BT, Scheid SC, Pribitkin EA (2003) Prescribing guide-
lines for ENT medications during pregnancy. ENT J 82(8):565–
568

90. Lockshin MD, Sammaritano LR (1998) Corticosteroids during
pregnancy. Scand J Rheumatol Suppl 107:136–138

91. Guillonneau M, Jacqz-Aigrain E (1996) Maternal corticotherapy.
Pharmacology and eVect on the fetus (article in French). J Gyne-
col Obstet Biol Reprod (Paris) 25(2):160–167

92. Garbis H, Elefant E, Diav-Citrin O, Schaefer C, Vial T, Clementi
M, Valti E, McElhatton P, Smorlesi C, Rodriguez EP, Robert-
Gnansia E, Merlob P, Peiker G, Pexieder T, Schueler L, Ritvanen
A, Mathieu-Nolf M (2005) Pregnancy outcome after exposure to
ranitidine and other H2-blockers. A collaborative study of the
European Network of Teratology Information Services. Reprod
Toxicol 19(4):453–458

93. Cappell MS (2003) Gastric and duodenal ulcers during preg-
nancy. Gastroenterol Clin North Am 32(1):263–308

94. Charan M, Katz PO (2001) Gastroesophageal reXux disease in
pregnancy. Curr Treat Options Gastroenterol 4(1):73–81

95. Michaletz-Onody PA (1992) Peptic ulcer disease in pregnancy.
Gastroenterol Clin North Am 21(4):817–826

96. Kyle PM (2006) Drugs and the fetus. Curr Opin Obstet Gynecol
18(2):93–99

97. Diav-Citrin O, Arnon J, Shechtman S, Schaefer C, van Tonnin-
gen MR, Clementi M, De Santis M, Robert-Gnansia E, Valti E,
Malm H, Ornoy A (2005) The safety of proton pump inhibitors
in pregnancy: a multicentre prospective controlled study. Ali-
ment Pharmacol Ther 21(3):269–275

98. Richter JE (2003) Gastroesophageal reXux disease during preg-
nancy. Gastroenterol Clin North Am 32(1):235–261

99. Nikfar S, Abdollahi M, Moretti ME, Magee LA, Koren G (2002)
Use of proton pump inhibitors during pregnancy and rates of ma-
jor malformations: a meta-analysis. Dig Dis Sci 47(7):1526–
1529

100. Nielsen GL, Sorensen HT, Thulstrup AM, Tage-Jensen U, Ole-
sen C, Ekbom A (1999) The safety of proton pump inhibitors in
pregnancy. Aliment Pharmacol Ther 13(8):1085–1089

101. Nava-Ocampo AA, Velázquez-Armenta EY, Han JY, Koren G
(2006) Use of proton pump inhibitors during pregnancy and
breastfeeding. Can Fam Physician 52:853–854

102. Källén BA (2001) Use of omeprazole during pregnancy-no haz-
ard demonstrated in 955 infants exposed during pregnancy. Eur J
Obstet Gynecol Reprod Biol 96(1):63–68

103. Tyring SK, Baker D, Snowden W (2002) Valacyclovir for herpes
simplex virus infection: long-term safety and sustained eYcacy
after 20 years’ experience with acyclovir. J Infect Dis 186(Suppl
1):S40–S46

104. Haddad J, Messer J, Willard D, Ritter J (1989) Acyclovir and
pregnancy: current aspects (article in French). J Gynecol Obstet
Biol Reprod (Paris) 18(5):679–683

105. May M (1980) Bell’s palsy: diagnosis, prognosis and treatment.
Surg Rounds 13(1):38–48
123


	Treating common ear problems in pregnancy: what is safe?
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Teratogenicity
	SpeciWc diseases
	Otologic manifestations
	Neurotologic manifestations


	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


