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ABSTRACT: Atopic dermatitis (AD), also referred to as eczema, is one of the most frequently observed
skin diseases in pregnant patients. The presentation and histopathology of this condition during preg-
nancy is identical to that of the non-pregnant individual. AD is a T-helper 2 dominant disease and may
worsen during pregnancy, which favors this population of T-lymphocytes. AD management during
pregnancy requires special precautions to avoid harming the fetus. Herein is an exploration of the
different options available for the treatment of the pregnant patient with AD. The management of

concomitant bacterial and viral infections is also discussed.
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Introduction

Atopic dermatitis (AD) is the most common gesta-
tional dermatosis (1-3). In several studies, AD
accounted for 36-49% of all pregnancy dermatoses
(2,4). Most pregnant patients with AD present with
lesions on the flexural aspects of the extremities,
although truncal involvement is not uncommon.
Less common presentations are follicular, facial,
hand/foot eczema, and eczema of the nipple
and/or areola (2,4,5). The histopathology of AD
during pregnancy is identical to that of non-
pregnant patients (4).

Pregnancy may alter the severity of patients
with preexisting AD. In a small study of 23 patients
(6), 61% experienced deterioration and 4% noted
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improvement of AD during pregnancy; the remain-
ing 35% of patients observed no change in their
symptoms. This is in accordance with previous
studies showing that more than half of patients
report worsening of AD symptoms during preg-
nancy (7,8). Of those patients experiencing symp-
tom aggravation, most experienced deterioration
during the second or third trimesters of pregnancy.
In another study (2), there was no specific corre-
lation of pregnancy-associated AD severity with
either parity or gestation.

Pregnancy creates an immunologic state where
homeostasis exists between the mother and the
fetus, two antigenically different tissues. To prevent
fetal rejection, normal pregnancy demonstrates a
lack of strong maternal cell-mediated immune
function and T-helper 1 (Th1) cytokine production
(e.g., interleukin (IL)-12 and interferon y) and a
strong humoral immune response with T-helper
2 (Th2) cytokine production (e.g., IL-4, IL-10). AD
is widely accepted as a Th2-dominant disease,
and the alteration in the Th1/Th2 cytokine balance
is believed to be responsible for the frequently
increased severity of AD during pregnancy (9-11).
Further, stress is a major trigger factor in
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nongestational and pediatric AD (12), and, often,
pregnancy can be stressful to the patient (13). Nev-
ertheless, the role of stress and other emotional
factors in the pathogenesis of gestational AD has
not been rigorously evaluated.

There are also some experimental data suggest-
ing sex hormones have an influence on the
symptoms of AD, as estrogen affects mast cell
activation, while progesterone suppresses hista-
mine release, but increases immunoglobulin (Ig)E
induction in rodent animals (14). Nonetheless,
there is no correlation between IgE levels and the
exacerbation of AD during gestation; therefore,
the etiology of AD in pregnancy may be indepen-
dent of the induction of IgE, or, alternatively, the
non-IgE-associated subtype of AD is most active
in pregnancy (1,6).

There is no evidence to suggest that AD directly
causes infertility or increased rates of miscarriage,
birth defects or prematurity (8). However, AD
may be complicated by bacterial infection (typi-
cally from Staphylococcus aureus) or herpetic
superinfection (eczema herpeticum (EH) ) during
pregnancy (1). Although EH has not been reported
to lead to intrauterine infection, herpes simplex
virus may be associated with premature deli-
very, intrauterine growth restriction, and miscar-
riage. This article discusses the current knowledge
of the relative safety of the therapeutic options
available in the treatment of the pregnant
patient with AD. First discussed are the safest
therapies, followed by a description of therapies
thought to be less safe or unsafe. Also reviewed
is the use of these therapies in the lactating
patient.

Management of AD

Successful treatment of AD during pregnancy
requires a multifaceted approach that incorporates
skin hydration, pharmacologic therapy, and the
identification and elimination of flare factors such
as irritants, allergens, infectious agents, and emo-
tional stressors. Treatment plans should be tailored
to each patient, including the severity and chronol-
ogy of the dermatitis, and the trigger factors that
are unique to the patient (15). For women of child-
bearing age, patients should be counseled pre-
conception about the possible exacerbation of AD
in pregnancy, treatment options during pregnancy,
and the need to discontinue certain medications
prior to conception. Presented in Table 1 is a broad
categorization of the available therapies and their
safety measures.
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Table 1. Treatment options for atopic dermatitis
in pregnancy and their safety measures (8)

Safe Emollients, topical corticosteroids, oral
antihistamines, ultraviolet B light

Relatively safe Oral corticosteroids, cyclosporine,

(caution) azathioprine, topical calcineurin
inhibitors
Avoid Methotrexate, mycophenolate mofetil,
psoralens plus ultraviolet A light
(PUVA)
Safe

Cutaneous hydration

Cutaneous hydration remains an integral part in
the treatment of all patients with AD. Patients
with AD have reduced skin barrier function and
dry skin. These features contribute to increased
disease severity by allowing the development of
skin fissuring. These areas of compromised skin
serve as portals of entry for skin pathogens, irri-
tants and allergens. Lukewarm soaking baths for
at least 20 minutes followed by the application
of an occlusive emollient to retain moisture
can provide symptomatic relief (15). Hydration
coupled with emollient use serve to restore and
preserve the stratum corneum barrier, and may
decrease the need for topical calcineurin inhibitors
and corticosteroids (15,16).

Hydration also promotes transepidermal pen-
etration of topical glucocorticoids, if needed.
Furthermore, dressings may serve as an effective
barrier against persistent scratching, allowing
more rapid healing of excoriated lesions. Wet dress-
ings are recommended for use on areas of derma-
titis refractory to therapy. Baths and wet dressings
should be followed by topical emollient use to
prevent drying and fissuring (15,16).

Pregnant patients should bathe only once daily
and should use warm or cool water (15,16). Soap
should be confined to the armpits, groin, scalp, and
feet (16). Washcloths and brushes should be
avoided. After rinsing, the skin should be patted
dry and then immediately covered with a thin film
of an over-the-counter emollient, or a topical
corticosteroid, as needed (15,16).

Topical corticosteroids

Topical corticosteroids are first-line prescription-
only therapies in the management of pregnant
patients with AD (17). Topical corticosteroids are
categorized as class C drugs by the Food and Drug
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Administration (FDA). Theoretically, topical cor-
ticosteroids pose a significantly decreased risk
because of the small amount of systemic absorp-
tion relative to systemic corticosteroids. Although
animal studies have revealed a partially dose-
dependent teratogenic effect, there is increas-
ing evidence affirming the safety of topical
corticosteroids. Alarmingly, an earlier study showed
a significant association of topical corticost-
eroid use with orofacial clefting (18). However,
more recent investigations have not identified a
similar relationship. Specifically, a large Hungarian
population-based case-control study did not detect
an increased risk in congenital malformations
in infants with in utero exposure to topical cor-
ticosteroids (19). Additionally, a large retrospective
case-control study identified no association of
topical corticosteroids with orofacial cleft forma-
tion (20). Further, two Danish population-based
studies revealed no increased risk of preterm deliv-
ery or malformations in infants delivered to
mothers who used topical corticosteroids during
pregnancy, although there was a dose-dependent
relationship with low birth weight (21,22).

Chi et al. have made some evidence-based rec-
ommendations for the use of topical steroids in
pregnancy (23). If effective, low- to mid-potency
topical corticosteroids are preferable. High-
potency topical corticosteroids should be used as
second-line therapy and for a brief period. Con-
sider more fastidious obstetrical care given the
possibility of an increased risk of fetal growth
restriction. The genitals, eyelids, and flexures are
characterized by thinner skin and consequently
higher rates of cutaneous absorption, and there-
fore use of topical corticosteroids to these areas
should be either more limited or completely
avoided. Subsequent to the brief and effective use
of high-potency topical corticosteroids patients
should employ emollients and low- to mid-potency
glucocorticoids for maintenance therapy. There
are no studies delineating the effect on infants of
topical corticosteroids when used on nursing
mothers with AD, but it is generally safe to use up to
a Class 2 topical corticosteroid on the nipple in a
breast-feeding mother.

Oral antihistamines

The treatment of pruritus in AD may require sys-
temic therapy. A large number of pregnancies
exposed to first-generation antihistamines have
been studied, and there is no definitive in-
creased teratogenic risk. The data on the second-
generation antihistamines are more limited, but

also show no increased teratogenic risk to-
date. However, having a longer history of use,
first-generation antihistamines are favored (24).
Diphenhydramine has been associated with
increased risk of cleft palate when used in the first
trimester (25), but other studies have not sup-
ported this finding. Both chlorpheniramine and
diphenhydramine are considered to be safe in the
first trimester and are acceptable in gestation.
Exposure to hydroxyzine during the first trimester
has been linked with a slightly increased risk (5.8%)
of congenital anomalies than that of the general
population (26), but neither hydroxyzine nor
brompheniramine have been definitively shown to
have an increased risk. Therefore, both of these
antihistamines are less preferred, but may be used,
as needed.

Second-generation antihistamines are less
sedating, but are less preferred for treating pruritus
in AD given more limited data (27). Second-
generation antihistamines may be considered
when first-generation drugs are too sedating or
ineffective (24). These second-generation drugs are
generally safe (28,29). Animal studies investigat-
ing loratidine and cetirizine (the active metabo-
lite of hydroxyzine) found no increased risk of
teratogenicity, whereas fexofenadine was associ-
ated with adverse fetal effects (24). Loratidine is
the preferred second-generation antihistamine in
pregnancy (30-34).

Antihistamines should be used cautiously in the
last month of pregnancy, possibly causing infant
withdrawal symptoms (i.e., tremulousness, irrita-
bility, poor feeding, diarrhea, and tonic-clonic
seizures) lasting up to 4 weeks after birth (35,36).
The associations are strongest when high doses
of the medications are used. Diphenhydramine
has also been found to have oxytocin-like effect
peripartum, particularly when it is administered
intravenously or in overdose, and may result in
uterine hyperstimulation and fetal distress (37,38).
Antihistamines are also associated with retrolental
fibroplasia (or, retinopathy of prematurity), espe-
cially within the last 2 weeks prior to premature
delivery (39). With judicious and careful use,
these antihistamines can be safely administered
peripartum to pregnant patients with AD.

There is minimal secretion of first-
generation antihistamines in breast milk (40). In a
telephone follow-up study of breast-feeding
mothers taking first-generation antihistamines,
10% of mothers noted irritability and colicky
symptoms in their infants, and another 1.6%
reported drowsiness. None of these reactions
warranted medical attention (40). However,
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second-generation antihistamines are preferred in
lactation as these drugs are less sedating and
thought to have less of an effect on milk produc-
tion, although the possibility that antihistamines
decrease milk production has not been substan-
tiated by clinical investigations. Loratidine and
fexofenadine are found in low levels in breast milk
and are both acceptable in nursing mothers.
Loratidine is the preferred choice of all antihista-
mines during breast-feeding (41).

Doxepin is contraindicated during lactation as
it is sedating with reports of adverse effects in
nursing infants (41). An 8-week-old breast-fed
infant was found limp, pale, and almost not breath-
ing after the maternal dosage was increased from
10 mg daily to 25 mg three times daily (42). Another
9-day-old nursing infant experienced poor suck
and swallowing, vomiting, weight loss, and
hypotonia attributed to the mother taking 35 mg of
doxepin daily (43).

Phototherapy

Natural sunlight usually provides some degree of
relief to patients with AD. However, if the sunlight
occurs concomitantly with high heat or humidity,
thereby triggering sweating and possibly pruritus,
it may exacerbate the disease (15). AD that has not
responded satisfactorily to topical steroids can
be managed with the addition of ultraviolet (UV)
phototherapy (8). The best results have been
achieved with UV light A (UVA)1 (340-400 nm),
broadband UV (UVA + UVB 290400 nm) and
narrow band UVB (311 nm) (44,45). UVA photo-
therapy appears to target epidermal Langerhans
cells and eosinophils, whereas UVB is effective at
blocking the function of antigen-presenting cells
and altering keratinocyte cytokine production (15).
Narrow-band UVB has also been shown to reduce
microbial colonization (44,46). Given the lack of
penetration beyond the superficial layers of the
skin, UV phototherapy leaves the fetus unharmed
and is likely safe in pregnancy (47,48), although
high cumulative doses of both narrowband and
broadband UVB have been linked to a decline in
serum folic acid levels, which could potentially
increase the risk of neural tube defects in the fetus
(49).

Relatively safe

Systemic corticosteroids

Systemic corticosteroids are classified as preg-
nancy category C, and may induce dramatic
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clinical improvement, but there is a risk of
severe rebound flare that may occur once the
corticosteroid is discontinued. A short course of an
oral corticosteroid, such as prednisone, may be
used in the third trimester for severe symptomatic
or recalcitrant AD. The risk of fetal adrenal sup-
pression secondary to a short course of oral
corticosteroid is low, as the maternal-fetal gradient
of the drug is 10:1 (1,50).

A large retrospective study (51) examining
the repetitive administration of antenatal cortico-
steroids revealed no difference in birth weight, but
infants exposed to corticosteroids were of lesser
gestational age and had a higher clinical incidence
of gastroesophageal reflux. Other investigations
suggest that repeat courses of corticosteroids
may reduce birth weight and increase the risk of
intrauterine growth restriction (52,53). One study
showed an increased risk of cerebral palsy with
repeated corticosteroid administration compared
with a single dose antenatally (52).

A 2-year follow-up study of infants exposed to
repeated corticosteroid exposure in utero showed
that the rate of survival devoid of major disability
was similar to a matched group not having been
exposed to corticosteroids. There were no signifi-
cant differences between the groups in body size,
blood pressure, use of health services, respiratory
morbidity, or child behavior scores, although chil-
dren exposed to repeated doses of corticosteroids
were more likely than those exposed to placebo to
warrant assessment for attention problems (54).
Another study evaluating intellectual and motor
development, school achievement, and social-
emotional functioning in children exposed to sys-
temic corticosteroids showed no increased risk
(55).

A prospective study and meta-analysis of all epi-
demiologic studies on antenatal corticosteroid
use showed no statistical difference in the rate of
major anomalies between the corticosteroid-
exposed and control groups, but there was a noted
3.4-fold increased risk of oral cleft, specifically
when exposure to corticosteroids occurred during
the first trimester (56). Therefore, systemic steroids
should be used cautiously and briefly during preg-
nancy and only with patients refractory to multiple
other practical therapies.

Systemic corticosteroids may be used during
lactation as minimal drug levels are achieved in
breast milk and therefore do not appear to be a
significant risk to the nursing infant (57,58). Breast
milk levels are usually less than 0.1% of the moth-
er’s ingested corticosteroid dose, which is less than
10% of the infant’s endogenous cortisol production
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(59). Regardless, some recommend that the nurs-
ing mother waits 4 hours after ingesting a dose of a
systemic corticosteroid before breast-feeding as
peak levels of steroids in breast milk occur 2 hours
after a dose and subsequently decline rapidly
(60,61).

Topical tacrolimus

Tacrolimus is classified as pregnancy category C.
Most investigations of tacrolimus in pregnancy
have been conducted on transplant recipients
taking systemic tacrolimus. In a large retrospec-
tive study of patients treated with systemic
tacrolimus for organ transplantation, there was
increased risk of prematurity (62). Overall, these
pregnancies resulted in favorable outcomes. In
another fairly large clinical trial conducted on
liver transplant recipients receiving systemic
tacrolimus, there was also increased risk of
preterm birth and low birth weight, although
weight was appropriate for gestational age (63).
Preterm delivery is a feature that has been consis-
tently observed in solid-organ transplant patients
receiving any form of systemic immunosuppres-
sion. Topical tacrolimus, resulting in very low
systemic levels, is presumed to have less of an
association with prematurity although rigorous
investigations are lacking (61).

While there have been reports of fetal anomalies
associated with intrapartum tacrolimus use, it is
not fully elucidated if the anomalies are a result of
tacrolimus or due to the setting of transplantation,
where women often have significant medical prob-
lems and receive a number of other medications
that could pose risk to the fetus. Topical tacrolimus
should be used cautiously intrapartum and it is
advisable to restrict its use to localized areas only
in poorly controlled AD that has not responded
to other modalities, such as emollients, topical
corticosteroids or, if practical, UV phototherapy
(8,47).

The concentration of systemic tacrolimus in
breast milk is substantial when compared with
maternal serum levels; the tacrolimus concentra-
tion of breast milk is approximately 23-50% of
that found in the maternal serum (64,65).
However, it is estimated that the baby ingests
less than 1% of maternal dose (64). This low
exposure suggests that maternal treatment with
tacrolimus may be compatible with breast-
feeding (64). If topical tacrolimus is utilized in the
nursing mother, the nipple should be spared
as oral absorption by the feeding infant can be
significant.

Cyclosporine

If systemic agents other than oral corticoste-
roids are needed for severe or recalcitrant AD,
cyclosporine is the safest option. Cyclosporine is a
potent immunosuppressive drug that acts primar-
ily on T cells by suppressing cytokine transcription.
Treatment with cyclosporine has been found to
reduce the severity of AD and improve quality of
life. Discontinuation of treatment may result in
rapid relapse of skin disease, although some
patients may have sustained remission (15).
Cyclosporine has been labeled category C by
the FDA, and crosses the placental blood barrier
(66,67). Investigations on transplant recipients
using cyclosporine during pregnancy suggest there
may be an increased risk of prematurity and low
birth weight in infants, although there was no
increased risk of congenital malformations (68-
70). Therefore, cyclosporine may be considered
after a trial of the more established therapies.
Patients taking cyclosporine during pregnancy
need regular monitoring of the blood cell count,
renal and liver function, and blood pressure (1).
Pregnant patients exhibiting renal insufficiency
or drug-induced hypertension should discontinue
cyclosporine (48). Cyclosporine is secreted into
breast milk, with a broad range in the milk-to-
maternal serum concentration ratio. There is
limited data to elucidate the dangers of breast-
feeding in mothers taking cyclosporine. Breast-
feeding is typically discouraged, but may be
considered if no other option is either effective or
practical. In this instance, the infant levels of
cyclosporine should be monitored (16,71).

Azathioprine

Azathioprine is pregnancy category D. A ran-
domized controlled trial in non-pregnant pati-
ents showed that azathioprine reduced disease
severity by approximately 37% (8,72). The use
of azathioprine as a treatment for recalcitrant
AD during pregnancy remains controversial. Aza-
thioprine readily crosses the placenta, and its use
during pregnancy has been associated with mis-
carriage, preterm delivery, fetal growth restriction,
and low birth weight (1,8,73). However, the fetus
seems to be protected from teratogenic effects, as
its liver lacks the enzyme needed to convert
azathioprine into active metabolites (8,74), and no
compelling data of an association with congenital
malformations in humans exist. The case reports of
azathioprine in pregnancy come from its use in
pregnant transplant recipients, and current advice
to these patients is to continue its use. There are no
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existing reports of pregnant patients taking
azathioprine for the treatment of AD.

Rarely, azathioprine used during pregnancy
has been associated with neonatal leukopenia,
pancytopenia, or the inhibition of neonatal
hematopoiesis, although this should be predict-
able by maternal leukopenia in the third trimester
(8,75). A significant correlation has been found
between maternal leukocyte counts at 32 weeks’
gestation and at delivery and cord blood leukocyte
count (76). In the same study, neonatal leukopenia
and thrombocytopenia were prevented with reduc-
tion of azathioprine dose in the third trimester.

Women taking azathioprine are usually discour-
aged from breast-feeding their infants because this
drug is secreted into breast milk (77). Further, the
manufacturer’'s data sheet states that breast-
feeding is contraindicated (78). There are concerns
of pancreatitis, bone marrow suppression, and
increased susceptibility to infections in nursing
infants with azathioprine exposure (77). However,
in a study of 11 mothers taking azathioprine during
lactation, there was no increased risk of infections
in the infants when compared with controls (77).

Avoid

Methotrexate (MTX)

MTX has been used for AD patients with recalci-
trant disease, although controlled trials are lacking.
MTX is category X and should be avoided in preg-
nancy, as the drug is teratogenic and has been
associated with limb, growth, central nervous
system, and craniofacial anomalies (79). Patients
contemplating pregnancy should not receive MTX
for a minimum of 3 months prior to conception
(discussed further in the psoriasis article on
dermatoses of pregnancy).

Mycophenolate mofetil (MMF)

MMF is frequently used for the treatment of AD,
but there is increasing evidence supporting the
possible teratogenicity of MME This risk is fully
elaborated in the article on treating pregnant
patients with psoriasis.

Psoralen and UVA light (PUVA)

PUVA may be considered for non-pregnant
patients with severe, widespread AD although
studies comparing it with other modes of
UV phototherapy and systemic medications are
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limited (15). PUVA is classified as pregnancy cat-
egory C. Given the theoretical risk of mutagenesis
and teratogenesis, PUVA should be avoided in
pregnancy despite investigations showing a lack of
association with congenital malformations or
infant mortality (48,80,81).

Controlling concomitant infection

Bacterial and viral infections are an important
cause of AD exacerbation and should be treated
promptly in pregnant patients. Eczematous lesions
should be cultured if there is a suspicion of second-
ary infection, and the patient should be treated
with antibiotics active against S. aureus. Penicillins
and cephalosporins may be used in patients not
colonized with resistant S. aureus strains as these
antibiotics are safe during both pregnancy and lac-
tation (41,82). Dicloxacillin is a pregnancy category
B drug and shows incomplete placental transfer
(83). Oxacillin and mupirocin are other pregnancy
category B drugs with anti-staphylococcal activity.
Methicillin-resistant staphylococci may require
culture and sensitivity testing to assist in appropri-
ate antibiotic selection (15). Erythromycin base or
ethylsuccinate may also be employed (1).

Monitoring for EH, a generalized herpes simplex
infection manifested by monomorphic vesicles,
crusts, or scalloped erosions, is important (84). EH
is treated in pregnant patients with oral acyclovir, a
pregnancy category B drug (84). Acyclovir is not
likely harmful to the nursing infant as the level in
breast milk is approximately 1% of a typical infant
dosage (41). Exposure to acyclovir during preg-
nancy and lactation is not associated with an
increased risk of adverse effects in infants and
mothers (85).

Conclusion

AD is relatively common in pregnant women.
Where possible, preparation for conception should
include strategies to minimize disease activity at
baseline, as AD may deteriorate during pregnancy.
This should include advice about avoiding irritants
and allergens, the use of emollients, and how to
apply topical treatments. Emollients are indicated
in all cases of AD. Topical corticosteroids are a first-
line treatment and should be used judiciously; use
should be minimized in the first trimester. Oral
antihistamines are also generally safe intrapartum.
UV phototherapy is a second-line modality that
may be used in conjunction with emollient and
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topical corticosteroid use. Furthermore, short
courses of oral corticosteroids may be used as a
second-line treatment. Topical tacrolimus is a
third-line treatment and should be confined to
limited areas. Cyclosporine is another third-line
treatment that may be used in severe or refractory
AD. PUVA and MTT should be avoided in preg-
nancy. Safe oral antibiotics should be used to treat
bacterial superinfection and oral acyclovir for HSV
superinfection.
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