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1. Introduction

Antihistamines are a group of medications which possess the
ability to inhibit various histaminic actions. Histamine is
released by our body during an allergic reaction and acts on
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a specific receptor. They act principally by preventing his-
tamine — receptor interaction through competition with his-
tamine for histamine receptors. Thus they prevent and not
reverse histamine actions. Antihistaminic drugs inhibit the
action of histamine at one of the two histamine receptors
(H; or H,) but not at both receptors. H, receptor inhibitors
inhibit histamine induced gastric secretion and so are used to
treat gastric ulceration [1]. H; receptor inhibitors are used
for the relief of allergic dermatological and nondermatological
conditions [2].

Pruritus is one of the most common dermatological symp-
toms during pregnancy [3], whether due to specific dermatoses
of pregnancy or due to atopic dermatitis, urticaria, angioe-
dema, infections, drug induced or due to various systemic dis-
eases [4].

Also antihistamines can be used for the relief of allergic
rhinitis, allergic conjunctivitis, upper respiratory tract infec-
tions as well as the treatment of pregnancy symptoms of nau-
sea and vomiting, motion sickness, dizziness and insomnia [5].
The antihistamine use during pregnancy ranges from 4 to 10%
during the first trimester and from 8 to 15% at any time during
pregnancy in various studies [6,7]. Some antihistamines require
a prescription, but most are available over the counter (OTC).
They are among the most commonly used drugs during preg-
nancy |[8].

Several studies have indicated an association between the
maternal use of some antihistamines during early months of
pregnancy and some birth defects [9]. In 1960 Bendectin (con-
taining doxylamine and dicyclomine hydrochloride) which is
commonly used at that time as antinausea preparation was
suspected to be associated with congenital malformations.
Although it is pulled from the market in the years following,
the rate of birth defects remained stable [10].

We will review classes of antihistamines (H; antagonists)
and the relationship between specific antihistamines and speci-
fic birth defects if reported in literature.

2. Classification of H; antihistamines

They are classified as older or 1st generation, 2nd and 3rd gen-
eration antihistamines targeting histamine — type 1 (H)
receptors.

2.1. First generation histamine H; receptor antagonists include

[11]:

1- Ethylene diamines which are the first group of clinically
effective  H; antihistamines. This class includes
Mepyramine, Antazoline and Tripelennamine.

2- Ethanolamines which has significant anticholinergic side
effects and sedation with reduced gastro-intestinal side
effects. This class also includes Diphenhydramine
(Benadryl), Carbinoxamine (Clistine), Doxylamine,
Clemastine (Tavist), Dimenhydrinate (Dramamine),
Orphenadrine and Bromazine.

3- Alkylamines which have fewer sedative and gastroin-
testinal adverse effects, but greater incidence of CNS

stimulation. This class includes Brompheniramine
(Dimetane), Triprolidine, pheniramine (Avil),
Dexchlorpherniramine,  Chlorpheniramine  (Chlor-

trimeton) Dexbrompheniramine, and Cimetidine.

4- Piperazines which have significant anticholinergic
adverse effects. Compounds from this group are often
used for motion sickness, vertigo, nausea and vomiting
as Cyclizine, Chlorcyclizine, Hydroxyzine, Meclizine,
[12].

5- Tricyclics and tetracyclics which are structurally related
to tricyclic & tetracyclic antidepressants, explains why
they have cholinergic side effects. This class includes
promethazine (phenergan), Alimemazine (vallergan),
Cyproheptadine, Azatadine (Optimine or Trinalin) and
Ketotifen (Zaditor) [13].

This group (first generation antihistamines) has a very
potent effect but are short acting as they have poor selectivity
for H; receptors and they cross the blood brain barrier. They
have also anticholinergic activity. They are metabolized in the
liver. They have many adverse side effects mostly due to CNS
depression (sedation, dizziness, tinnitus, blurred vision, eupho-
ria, incoordination, anxiety, insomnia, tremors, nausea and
vomiting, dryness of the mouth, constipation, blurred vision,
dry cough, and urinary retention [14].

o FDA classified antihistamines into:

Category A: A risk to the fetus has not been demonstrated
in controlled studies in women in the first trimester and there is
no evidence of risk in later trimester and the possibility of fetal
harm appears remote e.g. cyproheptadine [7].

Category B: A fetal risk has not been demonstrated in ani-
mal studies and no controlled studies in pregnant women have
been done or there are some adverse effects in animal studies
that were not confirmed in controlled studies in women in first
trimester  e.g.  Chlorpheniramine, = Diphenhydramine,
Dexchlorpheniramine, Clemastine and Tripelennamine, [15].

Category C: Animal reproductive studies have shown
adverse effects on the fetus and there are no well controlled
studies in humans e.g. Promethazine and Hydroxyzine [15].

Seto et al. [16] and Gilbert et al. [17], reported no increased
fetal risks or birth defects from this class (1st generation anti-
histamines) of drugs when used during any time of pregnancy.
The same was also reported with a meta-analysis which
involved more than 200,000 women in early pregnancy [18].
However Hydralazine was linked to cleft palate [19,20], cleft
lip with or without cleft palate, neural tube defects, spina
bifida, limb reduction defects and gastroschisis [18]. Also
chlorpheniramine was linked to eye and ear defects, spina
bifida and cleft lip with or without cleft palate [18,19].
Doxylamine was also linked to oral clefts [21], pyloric stenosis,
[22,23], hypoplastic left heart syndrome, spina bifida and neu-
ral tube defects[18]. Bendectin (an antinausea preparation con-
taining doxylamine succinate, dicyclomine hydrochloride and
pyridoxine hydrochloride) used in early pregnancy was mini-
mally associated with congenital heart [24].

Also an increased risk of retrolental fibroplasias was
reported in 21% of premature infants exposed in utero to
Diphenhydramine during the last 2 weeks of pregnancy com-
pared to 11% in premature infants not exposed [19]. Also
Diphenhydramine use in early pregnancy was also reported
in relation to cleft palate, cleft lip with or without cleft palate,
neural tube defects, spina bifida, limb reduction defects and
gastroschisis [18,19]. Diphenhydramine has also an oxytocin
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like effect in animals and human uteri especially in high doses
[25].

2.2. Second generation histamine H; receptor antagonists:

These are the newer drugs and they are long acting with high
selectivity for the peripheral H, receptors involved in allergies
as opposed to H; receptors in the central nervous system. They
are also less lipophilic than first generation drugs and do not
cross the Blood Brain Barrier (BBB). Therefore these drugs
provide the same relief with less sedation and performance
impairment [26].

These drugs also have an anti-inflammatory activity which
can help in the treatment of inflammation in allergic airway
disease [27]. Rare side effects of second generation antihistami-
nes include photosensitivity, tachycardia and prolongation of
QT interval [28].

This class includes Loratadine Acrivastine (Semprex-D),
Terfenadine (Seldane), Azelastine (Astellin or Optivar),
Levocabastine (Livostin), Olopatadine (Patanol), and
Cetirizine (Zyrtec) [29].

2.3. Third generation histamine H; receptor antagonists:

These drugs are derived from second generation antihis-
tamines. They are either the active enantiomer or metabolite
of 2nd generation drugs designed to increase the efficacy of
the drugs with lesser side effects [30].

This class includes levocetirizine (Xyzal), which is the active
form of cetirizine, Desloratadine (Clarinex), the active metabo-
lite of loratadine, Fexofenadine (Allegra) which is developed as
an alterative to Terfenadine with a decreased risk of cardiac
arrhythmia [13]. However there is some controversy associated
with the use of the term third generation antihistamines [30].
So these drugs will be referred to in this review as 2nd gener-
ation antihistamines [31].

FDA categorized Fexofenadine, Desloratadine as preg-
nancy category C, while Cetirizine, Loratadine and
Levocetirizine as category B [15].

Based on the available pregnancy data Cetirizine is unlikely
to increase the incidence of major or minor malformations in
neonates. There are also no significant differences in miscar-
riage or birth rate with first trimester exposure [32,33].
However additional studies on larger number of pregnancies
are still needed [32]. Although sedation of Cetirizine is dose
dependent, it is less than that of first generation antihistami-
nes, but more sedating than Loratadine or Fexofenadine [34].

Loratadine is the most studied 2nd generation antihis-
tamine and there is no reported increased risk of major malfor-
mations when used in early pregnancy. However some cases of
hypospadias were reported with the use of this drug in early
pregnancy [7,35,36]. The majority of infants had mild glandu-
lar hypospadias which makes the association with early preg-
nancy use of this drug questionable [37]. Also animal studies
did not support this association as Mclntyre [38] reported no
increase in the incidence of hypospadias or other androgen
mediated end points in animals that are given up to 120 times
the human dose. At the same time several studies in humans
reported no association between loratadine and desloratadine
and hypospadias, premature delivery or still birth [7,35].
However both drugs are still considered as category B drugs

by FDA and performance impairment has been reported with
higher than the recommended doses [39].

No major malformations were reported in infants whose
mothers had taken Fexofenadine in their early pregnancy
although one case of positional talipus was reported which is
unlikely to be caused by the drug [40]. Also reduction in pup
weight and survival was observed in rat pups with this drug.
It is to be noted that this drug is no longer available in some
countries’ markets owing to the clinically significant QT pro-
longation [2] Fexofenadine is a metabolite of Terfenadine.
As regards Terfenadine, the Swedish Medical Birth Registry
reported no higher rates of congenital anomalies in neonates
of pregnant women treated with it than in the general popula-
tion [6]. However birth weight of infants was also reported to
be less than 10th percentile for gestational age [41]. On the
other hand animal studies by the manufacturer have not
shown an increase in birth defects in up to 30 times the human
dose [42] although rat pups had dose related decreased weight
gain and survival. Additional studies are needed to clarify if
this drug causes a decrease in birth weight or not.

We have to consider that most pregnancies are unplanned
and the fetus is vulnerable to drug induced teratogenesis from
the day a woman’s period is due [8].

Also we have to consider the popular use of antihistamines
during pregnancy and that most of them are available without
prescription and even a small increase in the risk of specific
birth defects may have considerable clinical and public health
implications. In Egypt no definite guidelines have been given
by the government (Health Officials) for the use of antihistami-
nes as over the counter medicine or prescription purposes, so
we advice practitioners to follow FDA criteria.

Although no definite teratogenic effects have been associ-
ated with the intake of antihistamines during pregnancy and
they are not licensed by FDA as category A or safe drugs,
much investigations are still required to prove fetal safety of
these drugs. Women should also be advised to consult their
health care provider before taking any medication.

As pruritus is sometimes troublesome for pregnant women
in the first trimester of pregnancy, topical medications like
emollients should be tried first together with drinking plenty
of water to overcome anticholinergic side effects. If antihis-
tamines have to be prescribed, first generation agents have to
be given as they are relatively safe and well studied [4].

Also the National Asthma Education and prevention pro-
gram recommended the use of Ist generation antihistamines
as chlorpheniramine and tripelennamine due to reassuring ani-
mal and human studies [43]. However in allergic rhinitis and its
impact on Asthma (ARIA) guidelines recommends that first-
generation antihistamines should no longer be prescribed
because of poor selectivity and their sedative and anticholiner-
gic effects [44].

If a 2nd generation antihistamine has to be used loratadine
or cetirizine should be preferred as they are categorized as cat-
egory B and they are preferably used after the first trimester.

3. Conclusion and recommendations

While many findings provide reassurance, about the relative
safety of many of these antihistamines and any malformation
reported is most probably caused by chance, studies are still
required to assure fetal safety. Efficacy of the agent should also
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be considered to assure optimal well-being of both the mother
and her infant.

References

[1] Antihistamines: Pharmacology and clinical use. Springer Drugs,
October 1976, Vol 12, issue 4, PP 258-273. Date 3 Nov, 2012.
< http://link.springer.com/article/10.2166/0000 3495-197612040-
00002>. Diphenhydramine use During pregnancy/Drugs. Com
http://www.drugs.com/pregnancy/diphenhydramine.htume.

[2] Kars Krishnan A, Preetha K, Mohankar A. Review of antihis-
tamines used during pregnancy. J Pharmacol Pharmacother
2012;3(2):105-8.

[3] Black MM, Mckay M, Braude PR. Color atlas and text of
obstetric and gynecologic dermatology. 2nd ed. London: Times
Mirror International Publishers limited; 2001.

[4] Keles N. Treatment of allergic rhinitis during pregnancy. Am J
Rhinol 2004;18:23-8.

[5] Handman JG, Limbird LE, Goodman-Gilman A, et al. The
pharmacological basis of therapeutics. 10th ed. New York:
McGraw-Hilt; 2001.

[6] Kallen B. Use of antihistamine drugs in early pregnancy and
delivery outcome. J. Matern Fetal Neonatal Med 2002;11:146-52.

[7] Werler et al. Evaluation of an association between loratadine and
hypospadius-united states, 1997-2001. MMWR 2004;53:219-21.

[8] Schatz M, Pettiti D. Antihistamines and pregnancy. Ann. Allergy
Asthma Immunol. 1997;78:157-9.

[9] Li Q, Mitchell AA, Weler MM, Yau WP, et al. Assessment oh
antihistamine use in early pregnancyand birth defects. J Allergy
Clin Immunol Pract 2013;1(6):666-74.

[10] Habib J, Pregnancy and Birth, ObGyn. Net., October 2, 2013.

[11] Rossi S (ED). Adelaide: Australian Medicines Handbook. ISBN
0-9578521-4-2; 2004.

[12] So M, Bozzo, Inoue M, Einarson A. Safety of antihistamines
during pregnancy and lactation. Can. Fam. Physician
2010;5:427-9.

[13] Tillement JP. Pharmacological profile of the new antihistamines.
Clin Exp Allergy Rev 2005;5:7-11.

[14] Simons FE. Advances in H, antihistamines. N Engl J Med
2004;351(21):2203-17.

[15] Meadows M. FDA consumer Magazine, Pregnancy and the drug
dilemma, Washington, D.C: US Food and Drug Administration,
2001. May-Jun.

[16] Seto A, Einarson T, Koren G. Pregnancy outcome following first
trimester exposure to antihistamines: meta-analysis. Am J
Perimatol 1997;14(3):119-24.

[17] Gilbert C, Mazzotta P, Loebstein R, Koren G. Fetal Safety of
drugs used in the treatment of allergic rhinitis: a critical review.
Drug Saf. 2005;28(8):707-19.

[18] Gilboa SM, Strickland MJ, Olshan AF, et al. Use of antihistamine
medication during early pregnancy and isolated major malforma-
tions. Birth Defects Res A Clin Mol Teratol 2009;85:137-50.

[19] Saxen I. Cleft palate and maternal diphenhydramine intake.
Lancet 1974;1:407-8.

[20] Tang Y, Ma CX, Cui W, Chang V, et al. The risk of birth defects
in multiple births: a population — based study. Matern Child
Health J 2006;10:75-81.

[21] Golding J, Vivian S, Balwin J. Maternal anti-nauseants and clefts
of lip and palate. Human Toxicol 1983;2:63-73.

[22] Aselton P, Jick H, Chentow SJ, Perera DR, et al. Pyloric stenosis
and maternal Bendectin exposure. Am J Epidemiol
1984;120:251-6.

[23] Eskenazi B, Bracken MB. Bendectin (Debendox) as a risk factor
for pyloric stenosis. Am J Obstet Gynacol 1982;144:919.

[24] Zierler S, Rothman KJ. Congenital heart disease in relation to
maternal use of Bendectin and other drugs in early pregnancy. N
Engl J Med 1985;313:247-352.

[25] Brost BC, Scardo JA, Newmann RB. Diphenhydramine overdose
during pregnancy: Lessons from the past. Am J Obstet Gynecol
1996;175:1376-7.

[26] Blaiss MS. Management of rhinitis and asthma in pregnancy. Ann
Allergy Immunol 2003;90:16-22.

[27] Devalia JL, Davies RJ. Effect of antihistamines on epithelial cells.
Clin Exp Allergy Rev 1999;29:64-8.

[28] Kalpakioglu F, Baccioglu A. Efficacy and safety of H;- antihis-
tamines: an update. Anti Inflammatory Anti allergy Agents Med
Chem 2012;11(3):230-7.

[29] Foye’s Principles of Medicinal and chemistry. Hagerstown
Maryland: Lippincott Williams & Wilkins, PP 1004-1027. ISBN
978-0-7817-6879-5 OCLC 149596645, 2007.

[30] Camelo-Nunes Ines Cristina. New antihistamines: a critical view.
J Pediatr 2006;82(5):S173-80.

[31] Camelo-Nunes Ines Cristina. New antihistamines a critical view. J
Pediatr (in Portuguese) 2006;82(5):S173-80.

[32] Einarson A, Bailey B, Jung G, Spizzirri D, et al. Prospective
controlled study of hydroxyzine & cetirizine in pregnancy. Ann
Allergy Asthma Immunol 1997;78(2):183-6.

[33] Wilton LV et al. The outcomes of pregnancy in women exposed
to newly marketed drugs in general practice in England. Br J
Obstet Gynecol 1998;105:882-9.

[34] Weber-Schaendorfer C, Schaefer C. The safety of cetirizine during
pregnancy. A prospective observational cohort study. Reprod
Toxicol 2008;26(1):19-23.

[35] Pederson L, Norgaard M, Skriver MV, Olsen J, et al. Prenatal
exposure to Loratadine in children with hypospadius: a nested
ease-control study within the Danish National Birth Cohort. Am J
Ther 2006;13:320-4.

[36] Kallen, Olaussen PO. No increased risk of infant hypospadius
after maternal use of loratadine in early pregnancy. Int J Med Sci
2006;3:106-7.

[37] Diav-Citrin O, Shechtman S, Ahaonovich A, Moerman L, et al.
Pregnancy outcome after gestational exposure to loratadine or
antihistamines. A prospective controlled cohort study. J Allergy
Clin Immunol 2003;111(6):1239-43.

[38] MclIntyre BS, Vancutsem PM, Treinen KA, et al. Effects of
perinatal loratadine exposure on male rat reproductive organ
development. Reprod Toxicol 2003;17:691-7.

[39] Horak F, Stubner UP. Comparative tolerability of second
generation, antihistamines. Drug Saf 2006;20:385-401.

[40] Craig-Mcfeely PM. Evaluation of the safety of fexofenadine from
experience gained in general practice use in England in 1997. Eur J
Clin Pharmacol 2007;57:313-20.

[41] Loebstein R. Pregnancy outcome after gestational exposure to
terfenadine: a multicenter prospective controlled study. J Allergy
Clin Immunol 1999;104:953-6.

[42] Sanofi-Aventis, Allegra Product Information, 2006.

[43] NAEPP report of the working group on Asthma and pregnancy:
Management of Asthma during Pregnancy. NIH Publication No.
93-3279-Bethesda, MD: U.S. Department of Health and Human
Services, National Institute of Health, National Heart, Lung and
Blood Institute, 1993.

[44] Bousquet J, Van Cauwenberge P, Khaltaev N, Aria Workshop
group, World Health Organization. Allergic rhinitis and its impact
on asthma. J Allergy Clin Immunol 2001;108(5 suppl):S147-334.


http://link.springer.com/article/10.2166/0000%203495-197612040-00002
http://link.springer.com/article/10.2166/0000%203495-197612040-00002
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0225
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0225
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0225
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0015
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0015
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0015
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0020
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0020
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0025
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0025
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0025
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0030
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0030
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0035
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0035
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0040
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0040
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0045
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0045
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0045
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0060
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0060
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0060
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0065
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0065
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0230
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0230
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0230
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0080
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0080
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0080
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0085
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0085
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0085
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0090
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0090
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0090
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0095
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0095
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0100
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0100
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0100
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0105
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0105
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0110
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0110
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0110
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0115
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0115
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0120
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0120
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0120
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0125
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0125
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0125
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0130
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0130
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0135
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0135
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0140
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0140
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0140
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0140
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0150
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0150
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0155
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0155
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0160
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0160
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0160
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0165
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0165
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0165
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0170
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0170
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0170
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0175
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0175
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0175
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0175
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0180
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0180
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0180
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0185
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0185
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0185
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0185
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0190
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0190
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0190
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0195
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0195
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0200
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0200
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0200
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0205
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0205
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0205
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0220
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0220
http://refhub.elsevier.com/S1110-8630(15)00045-2/h0220

	The relation between antihistamine medication during early pregnancy & birth defects
	1 Introduction
	2 Classification of H1 antihistamines
	2.1 First generation histamine H1 receptor antagonists include [11]:
	2.2 Second generation histamine H1 receptor antagonists:
	2.3 Third generation histamine H1 receptor antagonists:

	3 Conclusion and recommendations
	References


