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Atopic dermatitis (AD) is the most common pregnancy dermatosis. This evidence-based review
article provides an evaluation of AD in gestation. Our literature search revealed 4 epidemiologic
studies on AD in pregnancy, and a total of 55 articles that provide the basis for this review. The
limitations of epidemiologic studies included herein are critically reviewed. The management of AD
in gestation is reviewed with an emphasis on drug safety. Further studies are required to determine
whether it is the intrinsic (“nonallergic” or “atopiform dermatitis”) and/or extrinsic (IgE-associated)
AD that is affected by pregnancy, and to establish the postpartum prognosis of “new atopic
dermatitis” (AD presenting for the first time in pregnancy). A revision of the diagnostic criteria will
allow a more accurate confirmation of the prevalence of AD, and especially “new atopic dermati-
tis,” in pregnancy as well as differentiation of AD from specific dermatoses of pregnancy, such as
prurigo and pruritic folliculitis. Addressing the above issues and unraveling the etiopathogenesis of
AD in pregnancy will help clarify a suggested overlap with the above specific dermatoses.

Target Audience: Obstetricians & Gynecologists and Family Physicians
Learning Objectives: After the completing the CME activity, physicians should be better able to

correctly diagnose and safely treat atopic dermatitis in pregnancy; differentiate atopic dermatitis from
other pregnancy dermatoses; and appraise the controversies and challenges in the field.

Atopic dermatitis (AD) is a common gestational
dermatosis and needs to be differentiated from other
dermatoses, including the specific dermatoses of
pregnancy.1,2 Specific dermatoses of pregnancy in-
clude herpes (pemphigoid) gestationis, polymorphic
eruption of pregnancy (PEP) (also known as pruritic
urticarial papules and plaques of pregnancy), prurigo
of pregnancy (PP), and pruritic folliculitis of pregnancy

(PFP).3 The above historic classification of specific
dermatoses was challenged by Shornick who suggested
classifying intrahepatic (obstetric) cholestasis of preg-
nancy (ICP) in specific dermatoses and PFP under PP.4

A recent reclassification5 that included ICP in the spe-
cific dermatoses of pregnancy and grouped AD, PP,
and PFP under “atopic eruption of pregnancy” (AEP)
has been debated,6 and the concept of AEP challenged.7

Still, little is known about the etiopathogenesis of AD in
gestation, PP, and PFP.

METHODS

Extensive searches were undertaken to identify all
articles, abstracts, and communications relevant to AD
in pregnancy in all languages over the past 35 years,
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using the following search engines: MEDLINE/
Pubmed, Ovid, Cochrane, and Embase. We also
hand-searched the bibliographies of each included
article. Other sources included proceedings and ab-
stracts of symposia, theses, textbooks, and mono-
graphs. We also searched databases and sources
relevant to drug safety in pregnancy, such as the
United States Pharmacopeia Dispensing Information,
Teratogen Information Service, Reproductive Toxi-
cology Service, The American Academy of Pediat-
rics reviews, and Briggs’ textbook. All articles
selected for inclusion in this review were evaluated
by all authors independently with regard to their
evidence-based contribution to this field. Key search
words included “atopic dermatitis,” “atopiform der-
matitis” (AFD), “eczema,” “pregnancy,” “gestation,”
“maternal,” “risk factors,” “diagnostic criteria,” and
“IgE” (immunoglobulin E). The search revealed 4
important epidemiologic studies5,8–10 that will be dis-
cussed herein and are summarized in Table 1. Two of
these studies used Hanifin and Rajka’s diagnostic
criteria for AD,11 whereas the other 2 used the UK
Working Party’s criteria.12

CLINICAL FEATURES

Most pregnant patients with AD present with le-
sions on the flexural aspects of the extremities,6

although truncal involvement is not uncommon.5

Less common presentations are follicular, facial,
hand/foot eczema, and eczema of the nipple and/or
areola.9 Up to 2% of breast-feeding mothers develop
eczema of the areola and/or nipple, and approxi-
mately half of these have AD.13 The prevalence of
several important (xerosis) or associated features
(keratosis pilaris, atypical vascular responses, ocular/
periorbital changes, hyperlinear palms, ichthyosis,
perifollicular accentuation, lichenification/prurigo le-
sions) of AD14 has not been reported in recent studies
on AD in gestation.5,9,10 AD can develop bacterial
(typically from Staphylococcus aureus) or herpetic
superinfection (eczema herpeticum) in pregnancy,13,15 al-
though there is no epidemiologic data on this. Cases
of recurring AD in pregnancy due to sensitization
caused by contact allergens, such as ultrasound gel,
have been reported,16 but the role of allergens in the
pathogenesis of AD in pregnancy has not been sys-
tematically investigated. Worsening of hand eczema
in the postpartum period is often secondary to use of
diapers and other irritants during direct infant care.1

The differential diagnosis of gestational AD is shown
in Table 2. The differentiation of AD from PP, PEP,
PFP, and ICP can be challenging, especially when

the latter entities present with eczematous clinical
features in early gestation.

As shown in Table 2, a clinical overlap was sug-
gested among gestational AD, PP, and PFP, indicat-
ing a close relationship among these entities. These
diseases were grouped together under a new disease
complex (AEP) in a recent study.5 The study indi-
cated that AEP starts earlier in gestation (onset be-
fore the third trimester in 75% of patients) than other
specific dermatoses of pregnancy and comprises both
patients with widespread eczematous features and
papules (E-type AEP; 47% of AEP) and typical pru-
rigo lesions (P-type AEP; 33% of EAP). As per
study, 80% of AEP patients never had AD, but were
viewed as atopic based on personal and/or family
history of atopy and/or elevated serum IgE levels.
However, as noted by Cohen and Kroumpouzos,6 the
clinical overlap in the study is based mainly on
historic data (personal or family history of atopy
and/or dry skin) from medical records, which can be
hard to verify in a retrospective study, as well as
serum total IgE elevations, which should not have
been used as a diagnostic criterion without IgE mea-
surements in a control group of pregnant patients
(mentioned in the section “diagnostic criteria”). Fur-
thermore, a significant number of PP patients satis-
fied only minor criteria of atopy5,9 or never had AD.18

The association between PP and atopy was not con-
firmed in a large prospective study on 3192 pregnant
women who were followed up for pruritic skin dis-
ease.18 Ingber indicated that the clinical presentation
of pruritic papules on the extensor aspects of the
extremities in PP is not the distribution of widespread
and papular types of AD and suggested that AEP
should be restricted to the widespread and papular
types of AD in pregnancy.7

EPIDEMIOLOGIC EVIDENCE

As shown in Table 1, the methodology used in the
studies (retrospective vs. prospective, hospital- vs.
population-based, questionnaire vs. doctor inspec-
tion, U.K. Working Party’s vs. Hanifin and Rajka’s
diagnostic criteria) was inconsistent, which makes
comparisons among these studies challenging. Al-
though an older prospective study had not showed an
increased incidence of AD in gestation,18 2 recent
studies indicated an unexpectedly high incidence of
AD, including “new AD” (up to 79% of AD cases),
in pregnancy (Table 1).5,9 These studies showed that
AD is the most common pregnancy dermatosis, ac-
counting for 36% to 49.7% of all pregnancy derma-
toses. A recent study indicated that 46% of females
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TABLE 1
Characteristics of epidemiologic studies on ad in gestation and their outcomes

First Author
(Ref) Study Characteristics

No.
Patients

Diagnostic Criteria
(Ref) Results Limitations

Study
Conclusions

Ambros-Ru-
dolph et al5

Retrospective survey;
2-center study;
medical record
review

251 UK WP12 44% primigravidae,
34% h/o AD in
previous pregnan-
cies; 79% of pts
with “new AD” (all
with “atopic
background”);
1serum IgE
71%; onset in
trimesters (%):
36/40/24

“Atopic background”
in pts with “new
AD” not specified;
total serum IgE
used as diagnostic
criterion (uncon-
trolled); postpar-
tum course and
prevalence of EAD
vs. EAD not
studied

AD is the most
common
gestational
dermatosis;
“new AD”
more com-
mon than
deterioration
of pre-exist-
ing AD; PP
and PFP can
be classified
under AEP

Kemmet and
Tidman8

Retrospective; cross-
sectional; medical
record review

50 H&R11 52% deterioration
vs. 24% improve-
ment; onset be-
fore the 20th

week (80.7%)

No data on PHx and
FHx; postpartum
course and preva-
lence of EAD vs.
EAD not studied

AD more likely
to worsen
than improve
in pregnancy;
mechanisms
of deteriora-
tion may be
similar to
those in-
volved in
premenstrual
flares of AD

Vaughan Jones
et al9

Prospective (cohort );
specialist clinic

72 UK WP PHx of AD 27.7%
and FHx 50%;
onset in trimes-
ters (%): 24/44/
32; 1 serum IgE
18%

Total serum IgE
used as diagnostic
criterion (uncon-
trolled); postpar-
tum course and
prevalence of EAD
vs. EAD not
studied

AD is the most
common
gestational
dermatosis;
“new AD”
more com-
mon than
deterioration
of pre-exist-
ing AD; PP
may be
closely re-
lated to
AD (1serum
IgE levels in
4/12 PP pts)

Cho et al10 Retrospective; cross-
sectional; question-
naire design

23 H&R 61% deterioration
vs. 4% improve-
ment; symptom
aggravation
higher in IAD
(100%) compared
to EAD (47.1%)
group; onset in
trimesters (%):
36/40/24

Small sample size in
subgroups (IAD,
EAD); no data on
PHx and FHx;
postpartum course
not studied; total
serum IgE used as
diagnostic crite-
rion (uncontrolled)

AD more likely
to worsen
than improve
in pregnancy;
IAD more
affected than
EAD; total
serum IgE
levels show
no correla-
tion with de-
terioration of
AD during
pregnancy

AD indicates atopic dermatitis; EAD, extrinsic atopic dermatitis; h/o, history of; FHx, family history; H&R, Hanifin and Rajka’s criteria;
IAD, intrinsic atopic dermatitis; PFP, pruritic folliculitis of pregnancy; PHx, personal history; PP, prurigo of pregnancy; pts, patients; UK
WP, U.K. Working Party’s criteria; 1, increased
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with AD experience deterioration of the disease in
pregnancy or in relation to their menstrual cycle.10 Of
the patients who experienced deterioration during
pregnancy, 14% experienced mild, 57% moderate,
and 29% severe deterioration. According to another
study, 24% of female patients with AD experience
improvement and 52% experience deterioration of
the disease in pregnancy.8 Only 20% to 40% of
patients are estimated to have a preexisting history
of eczema; the rest developed eczematous lesions for
the first time during pregnancy.5,9 Three-quarters of
these patients developed symptoms within the first 2
trimesters (Table 1), and it has been suggested that
the earlier onset of AD in pregnancy can help differ-
entiate it from specific dermatoses of pregnancy.5

Approximately 34% of women reported a history of
similar skin changes in previous pregnancies.5 There

is a personal history of atopy (asthma, eczema or hay
fever) and/or infantile AD in 27% of pregnant fe-
males with AD, and there is a family history of atopy
in 50% of cases and infantile AD in 19% of the
offsprings.9

IS “NEW AD” IN PREGNANCY INTRINSIC
AD (AFD)?

The unexpectedly high prevalence of “new AD” in
pregnancy (80% of all AEP cases) in the largest
study, to date,5 raises the question whether pregnant
patients with “new AD” have “pure atopy” or, in-
stead, a transient eczematiform eruption that may not
recur postpartum or may recur only in pregnancy. It
is important to clarify whether AEP is a homoge-
neous picture. Along the same lines, it needs to be
determined whether patients with “new AD” in preg-
nancy have extrinsic (IgE-associated) (EAD) or in-
trinsic (“nonallergic”/constitutional) AD (IAD). The
former was defined by the Nomenclature Review
Committee of the World Allergy Organization19 as
the phenotype of an IgE-antibody high responder,
whereas the latter indicates the phenotype of AD in
the absence of detectable allergen-specific IgE.18 Pa-
tients with IAD (term synonymous to AFD), as
opposed to those with EAD, have no associated re-
spiratory disease (bronchial asthma, allergic rhinitis),
show normal total serum IgE levels, no specific IgE,
and negative skin prick tests to aeroallergens or
foods.20,21 Furthermore, the inflammatory microenvi-
ronment in IAD is different from classical EAD and
can be distinguished by phenotyping of epidermal
dendritic cells.22 IAD is considered as a subgroup of
AD with a different genotype.23 The prevalence of
AFD in the AD population varies from 10% to 45%.
Features of AFD include a female predominance, a
later age at onset, absence of history of respiratory
diseases, and milder disease activity.21

The results of a recent small study, which showed
that there is more the IAD than the EAD that is
affected by pregnancy, indicate that “new AD” in
pregnancy may be predominantly IAD.10 Along the
same lines, the study showed no correlation between
IgE levels and deterioration of AD during gestation.
The median IgE in the study that showed a high
prevalence of “new AD” in pregnancy was 156 kU/L
(normal �100 kU/L).5 This mild IgE elevation is
consistent with the IAD than EAD. Nevertheless, the
reliability of Cho et al’s study10 may be limited by
the small sample size in the subgroups. However, the
prevalence of personal and/or family history of
atopic diseases in patients with AD in gestation in the

TABLE 2
Key clinical features that help differentiate skin diseases in
pregnancy from AD

Differential Diagnosis of AD in Pregnancy

ICP17 Pruritus with no primary skin lesions
80% of ICP cases after 30 weeks’ gestation
Liver function abnormalities common, bile acid

level elevation is diagnostic
PP2,5 Intensely pruritic lesions on the extensor ex-

tremities
Onset at 25–30 wks’ gestation
No consistent PHx/FHx atopy
Suggested clinical overlap with gestational AD/

AEP
PEP2 Primigravidae, mean onset at 35 weeks

Various morphologies, including urticarial, ec-
zematous, and/or polymorphic

Involves abdominal striae, spares periumbilical
areas

PFP2,5 Papular and/or acneform, primarily follicular
truncal eruption

Reported in any trimester
No consistent PHx/FHx atopy
Suggested clinical overlap with gestational AD

Contact
dermatitis

Distribution and Hx helpful
Often no Hx of atopy; contact dermatitis may

be superimposed to AD
Response to removal of offending allergen

Drug reaction Most often morbilliform or urticarial
Hx of exposure to drug
Response to removal of suspected drug

Infestations Intense pruritus
Hx and distribution suggestive
May see specific clinical signs, i.e., burrows

(scabies)
No response to steroids

AD indicates atopic dermatitis; FHx, family history of; Hx, his-
tory; ICP, intrahepatic cholestasis of pregnancy; PEP, polymor-
phic eruption of pregnancy; PFP, pruritic folliculitis of pregnancy;
PHx, personal history of; PP, prurigo of pregnancy; wks, weeks.
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only prospective study to date9 (Table 1) was lower
than that reported in classic EAD (virtually all EAD
patients have personal and/or family history of
atopy).21 The later patient age at onset of AD in the
“new AD” group is also suggestive of IAD. These
observations along with the results of study by Cho et
al support the diagnosis of IAD in a significant
percentage of patients with “new AD” in gestation.

WHICH ARE THE LIMITATIONS OF THE
DIAGNOSTIC CRITERIA?

The diagnostic criteria used in epidemiologic stud-
ies5,8–10 (Table 1) were those established in pediatric
populations (proposed originally by Hanifin and Ra-
jka and modified by the UK Working Party)11,12

(Table 3), with any limitations that this can portend
(different age populations, variability among ethnic,
socioeconomic groups and settings, population- vs.
hospital-based validation, etc). It is recommended
that the UK criteria be used as a 12-month period
prevalence measure, which makes their application
to a pregnant population challenging.24 Table 3
shows criteria (“chronic/relapsing course” and “rash

under age 2 years”) that cannot be easily applied to
“new AD” in pregnancy. As shown in Table 3, both
sets of criteria are insufficient when it comes to
atypical (nonflexural) presentations of AD, as the
diagnosis in these cases relies solely on historic in-
formation (personal and/or family history of atopy,
history of dry skin, history of flexural involvement).
Patients with specific dermatoses of pregnancy (PEP,
PP, and PFP), however, often present with similar
historic background, which makes the differentiation
of these entities from AD very difficult. One may not
group all these entities together based on historic data
without clarification of their etiopathogenesis.
Lumping AD, PP, and PFP together, under the new
appellation “AEP,”5 may have biased the prevalence
of AD in gestation.6 Furthermore, any flexural skin
eruption (such as “eczematiform” lesions of PEP and
acral, secondary lesions in ICP) can be mistakenly
labeled as “AD” if there is personal and/or family
history of atopy.

The studies that used the UK criteria5,9 also used
total serum IgE levels (uncontrolled) as an additional
diagnostic criterion, which, however, is not included
in the UK criteria. Including, however, mild serum
IgE elevations in the criteria in these studies5,9 may
have contributed to an overestimate of the prevalence
of AD in gestation, and especially that of “new
AD.”25 It is important to note that only high IgE
levels, e.g., �2000 U/mL, were included in the
“minor criteria” of Hanifin and Rajka,11 and the
American Academy of Dermatology included a high
concentration of total and allergen-specific IgE in the
“important” features of pediatric AD.14 Furthermore,
PEP also showed IgE elevations (uncontrolled) in
these studies, and the high prevalence of AEP may
have been biased also by the inclusion of PEP pa-
tients with “eczematiform” features in the AEP
group. Finally, serum total IgE levels should not be
used as a diagnostic criterion for AD in pregnancy
because the regulation of IgE in pregnancy is com-
plex and has been poorly clarified.6,25,26 Among oth-
ers, maternal serum IgE during pregnancy can be
affected by offspring sex, ethnic and genetic factors,
lifestyle, and psychosocial stress.27,28

From the above, it can be concluded that the
currently used sets of criteria cannot reliably differ-
entiate between AD and specific dermatoses of preg-
nancy, and the ideal set of diagnostic criteria for AD
in pregnancy still has to be established. To achieve
this, a consensus on the nomenclature and subgroups
of AD in pregnancy first needs to be reached.

TABLE 3
Sets of diagnostic criteria that have been used in studies on AD
in pregnancy5,8–10

AD Diagnostic
Criteria H&R11 UK WP12

Mandatory��� 1 � � �
Major�� 3/4 � �
Minor� 3/23� 3/5�
Itchy skin condition

�12 mo
���

Pruritus ��
Typical morphology

and distribution of
skin lesions

�� �

Chronic/relapsing
course*

��

Personal or family
h/o atopy

�� �

H/o dry skin � �
H/o flexural

involvement
�

Rash under age 2 y* �
22 other minor crite-

ria (include 1 se-
rum IgE)

�

Validation of criteria24 Twice (hospital
setting)

Extensive (hospital
and population
settings)

*Criteria that cannot be easily applied in gestation to “new AD.”
H&R indicates Hanifin and Rajka’s criteria; H/o, history of; UK

WP, U.K. Working Party’s criteria; 1, elevated.
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ETIOPATHOPHOGENESIS

Pregnancy is characterized by decreased maternal
cell-mediated immunity (Th1 response) but intact
humoral immune (Th2) response, which helps pre-
vent fetal rejection.29 A predominant Th2-biased im-
munity seems to be associated with the improvement
of predominantly Th1-driven diseases such as psori-
asis and deterioration of mainly Th2-driven diseases
such as systemic lupus and AD. The placental Th2
drive, that is associated with an increase in interleu-
kin-4 during gestation, may be critical to the induc-
tion of IgE that could be relevant to the exacerbation
of AD in pregnancy.30 Nevertheless, the study by
Cho et al10 showed no correlation between IgE levels
and deterioration of AD during pregnancy, which
indicates that the etiopathogenesis of AD in preg-
nancy may not be primarily related to the induction
of IgE and/or it is the IAD (non–IgE-associated sub-
type of AD) that is mostly affected by pregnancy.
The authors suggested that although IAD patients do
not show aggravation by specific allergens, other
factors such as hormones or stress may have some
impact on the clinical manifestations of IAD in preg-
nancy. Studies with larger sample size that will ex-
amine allergen-specific IgE levels may clarify
whether there is a role for allergen exposure and
environmental factors in gestational AD.25

Stress is a major trigger factor in nongestational
and pediatric AD,14 and pregnancy is a major stress
to the patient.31 Nevertheless, the role of stress and
other emotional factors in the pathogenesis of AD in
gestation has not been studied. Most pregnant
women are unwilling to use topical or systemic treat-
ments, but a recent study showed that the cessation of
medications itself independent to pregnancy was not
a substantial cause of AD aggravation.10 Experimen-
tal studies indicate that estrogens may affect mast
cell activation, whereas progesterone suppressed his-
tamine release and potentiated IgE induction in ani-
mal studies32; however, early studies in humans
showed that sex hormones have little or no effect on
humoral IgE levels during pregnancy.33

The role of epidermal barrier disruption in the
pathogenesis of AD has been emphasized recently34

but never studied in gestation. The conceptual focus in
AD has shifted from immunological mechanisms, i.e.,
IgE and Th2 primacy (immunocentric view), to epider-
mal barrier disruption (corneocentric view).23,34 Barrier
disruption allows greater exposure to environmental
toxins, microbes, and other allergens, which may stim-
ulate immune responses in AD. Furthermore, barrier
disruption may lead to greater transepidermal water

loss, which can exacerbate AD. The importance of
barrier disruption is indicated by the demonstration of
protease and lipid defects in AD as well as the associ-
ation between filaggrin null mutations of ichthyosis
vulgaris and AD.34 The impact of change in hormone
and immune status during gestation on the skin barrier
function needs to be clarified. Epidermal barrier function,
transepidermal water loss, and filaggrin expression need to
be investigated in pregnancy, and they may provide clues
to the etiopathogenesis of AD in gestation.

MANAGEMENT AND DRUG SAFETY

Management options for AD in pregnancy and
maternal/fetal risks are outlined in Table 4. Dry skin
care and avoidance of irritants and allergens remain
an integral part of AD management. Gestational AD
is typically treated with emollients, low- to mid-
potency topical steroids and oral antihistamines.25,35

If a patient is already receiving systemic treatment
for eczema, it is recommended that there should be a
drug-free interval before conception, the duration of
which depends on the medication. Methotrexate
should be discontinued for at least 3 months before
conception, whereas there is no minimum with-
drawal interval for PUVA (psoralen with ultraviolet
light A).

Mid- or high-potency nonhalogenated topical ste-
roids can be used relatively safely throughout preg-
nancy for severe symptomatic AD in small surface
areas36; their use, however, on large body surface
areas is associated with systemic absorption and risks
similar to those observed with systemic steroids such
as intrauterine growth retardation.37 An association
with small babies, especially with potent topical ste-
roid use, resulted from a small cohort study.38 Two
case-control studies36,39 showed an increased odds
ratio for cleft lip and/or palate with maternal use of
topical corticosteroids in the first trimester of preg-
nancy, but the reliability of the finding is limited by
the small sample size.51 Cohort studies with larger
sample size, considering corticosteroid potency, dos-
age, and indications, are needed to confirm risks
from topical steroids in pregnancy.52

Systemic first-generation antihistamines, such as
diphenhydramine and chlorpheniramine, are safe
during gestation (category B) and often required for
pruritus control.25 They have not been associated
with congenital malformations,53 and an association
between antihistamine use during the last 2 weeks of
pregnancy and retrolental fibroplasia in premature
infants40 has not been confirmed by other studies.
Second generation antihistamines, such as loratadine
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and cetirizine (category B), are considered safe in
gestation and can be used for symptomatic relief. AD
that has not responded satisfactorily to topical ste-
roids can be managed with the addition of ultraviolet
light B treatment that is considered the safest second-
line adjunctive treatment of AD in gestation.13

A short course of oral steroid, such as pred-
nisolone, may be used in the third trimester for se-
vere symptomatic or recalcitrant AD. The risk of
fetal adrenal suppression secondary to a short course
of oral steroid is low, as shown by the fact that the
maternal-fetal gradient of prednisolone is 10:1.54

Oral steroids have been originally associated with
fetal growth retardation in pregnant patients who
used them for asthma.41 A prospective controlled
study showed higher rate of miscarriage and preterm
births, a lower median birth weight, and a 2.5-fold
increase in the overall rate of major anomalies in
pregnant women who used systemic corticosteroids

in the first trimester.42 An association between sys-
temic steroid use in the first trimester and oral cleft
has been shown in a handful of studies.43–46

Topical calcineurin inhibitors (pimecrolimus, ta-
crolimus) are pregnancy category C and should be
used with caution during pregnancy, although their
bioavailability is limited (�5%) and their use has not
been associated with fetal anomalies.35 Because of
the lack of epidemiological studies on topical cal-
cineurin inhibitors in pregnancy and the fact that
systemic tacrolimus is teratogenic, accepted practice
remains to restrict their use to localized areas only in
poorly controlled eczema that has not responded to
ultraviolet light B.13

If systemic agents other than oral steroids are
needed for severe or recalcitrant AD, cyclosporine is
the safest option. Cyclosporine is not a teratogen but
is nephrotoxic, and its administration in pregnant
rabbits caused a permanent nephron deficit in living

TABLE 4
Management options for ad in pregnancy and their safety profile

Management Options Indications
Pregnancy
Category Maternal and Fetal Risks

Emollients Indicated in all cases N/A None
Topical corticosteroids First-line Rx; use judi-

ciously, minimize use in
first trimester

C IUGR with use over large areas37;
small babies with potent topical ste-
roids38; oral cleft with first trimester
use36,39

Oral antihistamines
First generation (diphenhyd-
ramine, chlorpheniramine)
Second generation (cetirizine,
loratadine)

First-line Rx B An association between antihistamine
use during the last 2 weeks of preg-
nancy and retrolental fibroplasia in
premature infants40 not confirmed

UVB Second-line Rx N/A None
Oral corticosteroids (prednisone,

prednisolone)
Second-line Rx; avoid use

in first trimester
B Fetal growth retardation41; miscarriage,

prematurity, lower median birth
weight, and 1 rate of major anoma-
lies with first trimester use42; oral
cleft with first trimester use43–46

Topical immunomodulators (pime-
crolimus, tacrolimus)

Third-line Rx; may be used
only on small areas

C Not teratogenic but safety not entirely
established

Cyclosporin Third-line Rx; may be used
for severe or refractory
AD

C Maternal risks include renal impair-
ment, hematologic, and liver toxici-
ties47; fetal growth restriction48

Azathioprine Third-line Rx; use in severe
or refractory AD contro-
versial

D Maternal and neonatal hematologic
toxicities49,50; fetal risks include spo-
radic malformations, abortion, pre-
maturity, IUGR, and low birth
weight49

Oral antibiotics (penicillins, cepha-
losporins, erythromycin base
and ethylsuccinate)

Bacterial superinfection B None

Intravenous acyclovir HSV superinfection B No teratogenicity or IUGR; although
safety not entirely established, bene-
fits from Rx outweigh the risks

AD indicates atopic dermatitis; HSV, herpes simplex virus; IUGR, intrauterine growth retardation; N/A, nonapplicable; Rx, treatment;
UVB, ultraviolet light B.
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newborns.55 Since the medication readily cross the
placenta and can be associated with maternal risks
(i.e., renal impairment, hematologic and liver toxic-
ities),47 it should be used for the shortest duration
possible (typically �3 months). The fetal growth
restriction (8%–45%) that was reported in renal
transplant recipients48 was probably related to the
underlying maternal disease (hypertension, renal
function),13,47 although a contribution from cyclo-
sporine and other immunosuppressive drugs cannot
be excluded. Patients taking cyclosporine during
pregnancy need regular monitoring of blood cell
count, renal and liver function, and blood pressure.

The use of azathioprine as a third-line treatment for
recalcitrant AD in gestation remains controversial.
Although azathioprine is not teratogenic, it has been
associated with sporadic congenital malformations,
increased rates of abortion, prematurity, intrauterine
growth retardation, low birth weight, and neonatal
leukopenia or pancytopenia.13,49 A significant corre-
lation has been found between maternal leukocyte
counts at 32 weeks’ gestation and at delivery and
cord blood leukocyte count.50 In the same study,
neonatal leukopenia and thrombocytopenia were pre-
vented with reduction of azathioprine dose in the
third trimester. Pregnant transplant recipients are typ-
ically advised to continue the medication in preg-
nancy. Since there are no studies of patients taking
azathioprine for eczema who become pregnant, contin-
uation of treatment must be decided on a case-by-case
basis.13 Other eczema treatments, such as methotrexate,
mycophenolate mofetil, intravenous immunoglobulins,
interferon-�, and psoralen with ultraviolet light A, are
contraindicated in pregnancy.

Bacterial infections (typically caused by Staphylo-
coccus aureus that colonizes �90% of eczema le-
sions) are an important cause of exacerbations and
should be treated promptly.13,25 Systemic antibiotics,
such as penicillins, cephalosporins, and erythromycin
base or ethylsuccinate, are safe during gestation and can
be administered in superinfected AD. Prompt intrave-
nous acyclovir treatment is warranted if there is strong
clinical suspicion of herpetic superinfection.15

MATERNAL AND FETAL RISKS

There is no evidence that eczema in pregnancy
affects fetal outcome.9 Pregnant women who use
large amounts or potent topical corticosteroids over
large body surface areas should be warned of the
possibility of low birth weight babies.37,38 The risks
from systemic steroids (see previous section) need to
be discussed with the pregnant patient. Fetal risks,

such as premature delivery, intrauterine growth re-
tardation, and miscarriage that are associated with
fetal herpes simplex infection, are minimized when
eczema herpeticum is treated promptly with acyclo-
vir.13,15 Maternal risks are related to eczema superin-
fection and adverse effects from systemic drug use.35

CONCLUSIONS

After completing this CME activity, physicians
should be able to correctly diagnose AD in preg-
nancy as well as differentiate it from other pregnancy
dermatoses. Furthermore, physicians should be able
to use judiciously the existing management options,
thus minimizing maternal and fetal risks. Moreover,
participants to this CME activity will become famil-
iar with challenges and controversies in the field,
especially those regarding the prevalence, diagnostic
criteria, postpartum prognosis, and subtypes of AD in
pregnancy.

As shown in this article, more studies are needed to
elucidate the mechanisms that lead to development or
deterioration of AD in pregnancy. Studies into allergen-
specific IgE need to be performed to investigate
whether allergen exposure may play a role in AD in
gestation. The function of epidermal barrier in preg-
nancy and the role of stress and emotional factors in
the etiopathogenesis of AD during gestation warrant
investigation. The unexpected high prevalence of
“new AD” that was reported in 2 studies5,9 was then
debated6 as, among others, may have been biased by
the inclusion of serum total IgE elevations in the
diagnostic criteria. Serum total IgE elevations should
not be used in the diagnosis of AD in pregnancy
because the regulation of IgE in normal pregnancy
has not been clarified.6,26–28 To provide more conclu-
sive data about the role of IgE, it is necessary first to
measure serum total IgE levels in a control group of
pregnant women without any skin disease and, fur-
thermore, measure allergen-specific IgE levels in
both AD and control groups.

This article indicates also that the diagnostic crite-
ria for AD in gestation need to be revised, which will
allow an accurate confirmation of the prevalence of
“new AD” in pregnancy. Along these lines, it is
important to clarify whether patients with “new AD”
in pregnancy represent cases of EAD versus IAD
(AFD). Pregnancy-associated AFD may not recur
postpartum, and patient counseling about “allergen
cleansing” would be unnecessary in this subgroup of
patients. In the future, dermatologists should be able
to counsel the pregnant patient with AD about the
postpartum prognosis of their condition, including
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how often pregnancy-associated AFD can recur
and/or convert to a “pure,” allergen-induced (IgE-
mediated) AD. Prospective, large-scale, epidemio-
logic studies are needed to address these issues.

Another important issue is whether specific derma-
toses of pregnancy, such as PP and PFP, which often
present with nonspecific histopathology and pruritus,
should be grouped together with AD. A study5 that
suggested classifying these specific dermatoses un-
der AEP did not provide new etiopathogenetic data to
justify this reclassification.6,25 The proposed reclassi-
fication was based primarily on the clinical history of
these patients,5 although some PP patients satisfied
only minor criteria of atopy5,9 or never had AD,18 and
the majority of PFP patients did not have an atopic
background. Furthermore, the clinical features of
PFP are not eczematous. The notion of AEP encom-
passing AD, PP, and PFP remains controversial, and
these entities may not be grouped together before
their pathophysiology and diagnostic criteria are
further clarified.

REFERENCES

1. Kroumpouzos G, Cohen LM. Dermatoses of pregnancy. J Am
Acad Dermatol. 2001;45:1–19.

2. Kroumpouzos G, Cohen LM. Specific dermatoses of preg-
nancy: an evidence-based systematic review. Am J Obstet
Gynecol. 2003;188:1083–1092.

3. Holmes RC, Black MM. The specific dermatoses of preg-
nancy. J Am Acad Dermatol. 1983;8:405–412.

4. Shornick JK. Dermatoses of pregnancy. Semin Cutan Med
Surg. 1998;17:172–181.

5. Ambros-Rudolph CM, Müllegger RR, Vaughan-Jones SA, et
al. The specific dermatoses of pregnancy revisited and reclas-
sified: results of a retrospective two-center study on 505
pregnant patients. J Am Acad Dermatol. 2006;54:395–404.

6. Cohen LM, Kroumpouzos G. Pruritic dermatoses of preg-
nancy: to lump or to split? J Am Acad Dermatol. 2007;56:708–
709.

7. Ingber A. Atopic eruption of pregnancy. JEADV. 2010;24:974.
8. Kemmett D, Tidman MJ. The influence of menstrual cycle

and pregnancy on atopic dermatitis. Br J Dermatol. 1991;
125:59–61.

9. Vaughan Jones SA, Hern S, Nelson-Piercy C, et al. A prospec-
tive study of 200 women with dermatoses of pregnancy
correlating the clinical findings with hormonal and immuno-
pathological profiles. Br J Dermatol. 1999;141:71–81.

10. Cho S, Kim HJ, Oh SH, et al. The influence of pregnancy and
menstruation on the deterioration of atopic dermatitis symp-
toms. Ann Dematol. 2010;22180–22185.

11. Hanifin JM, Rajka G. Diagnostic features of atopic eczema.
Acta Derm Venereol. 1980;92(S):44–47.

12. Williams HC, Burney PGJ, Hay RJ, et al. The U.K. Working
Party’s diagnostic criteria for atopic dermatitis. I. Derivation of
a minimum set of discriminators for atopic dermatitis. Br J
Dermatol. 1994;131:383–396.

13. Weatherhead S, Robson SC, Reynolds NJ. Eczema in preg-
nancy. BMJ. 2007;335:152–154.

14. Eichenfield LF, Hanifin JM, Luger TA, et al. Consensus con-
ference on pediatric atopic dermatitis. J Am Acad Dermatol.
2003;49:1088–1095.

15. Latta RA, Baker DA. Treatment of recurrent eczema herpeti-
cum in pregnancy with acyclovir. Infect Dis Obstet Gynecol.
1996;4:239–242.

16. Moreno E, Macías E, Dávila I, et al. Recurring eczema during
pregnancy and after delivery due to sensitization caused by
an ultrasound gel. Ultrasound Obstet Gynecol. 2009;34:120–
121.

17. Kroumpouzos G. Intrahepatic cholestasis of pregnancy:
what’s new. JEADV. 2002;16:316–318.

18. Roger D, Vaillant L, Fignon A, et al. Specific pruritic dermato-
ses of pregnancy. A prospective study of 3192 pregnant
women. Arch Dermatol. 1994;130:734–739.

19. Johansson SG, Bieber T, Dahl R, et al. Revised nomenclature
for allergy for global use: Report of the Nomenclature Review
Committee of the World Allergy Organization, October 2003.
J Allergy Clin Immunol. 2004;113:832–836.

20. Wuthrich B, Schmid-Grendelmeier P. The atopic eczema/
dermatitis syndrome. Epidemiology, natural course, and im-
munology of the IgE-associated (“extrinsic”) and the nonaller-
gic (“intrinsic”) AEDS. J Investig Allergol Clin Immunol. 2003;
13:1–5.

21. Brenninkmeijer EE, Spuls PI, Legierse CM, et al. Clinical dif-
ferences between atopic and atopiform dermatitis. J Am Acad
Dermatol. 2008;58:407–414.

22. Oppel T, Schuller E, Gunther S, et al. Phenotyping of epider-
mal dendritic cells allows the differentiation between extrinsic
and intrinsic forms of atopic dermatitis. Br J Dermatol. 2000;
143:1193–1198.

23. Bos JD, Brenninkmeijer EE, Schram ME, et al. Atopic eczema
or atopiform dermatitis. Exp Dermatol. 2010;19:325–331.

24. Brenninkmeijer EE, Schram ME, Leeflang MMG, et al. Diag-
nostic criteria for atopic dermatitis: a systematic review. Br J
Dermatol. 2008;158:754–765.

25. Kroumpouzos G. Specific dermatoses of pregnancy: ad-
vances and controversies. Expert Rev Dermatol. 2010;5:633–
648.

26. Ekström AS, Nilsson C, Holmlund U, et al. IgE is expressed
on, but not produced by, fetal cells in the human placenta
irrespective of maternal atopy. Clin Exp Immunol. 2002;127:
274–282.

27. Løken MO, Jeansson S, Jenum PA, et al. Serum level of
immunoglobulin E during pregnancy—does offspring sex
matter? Paediatr Perinat Epidemiol. 2010;24:75–78.

28. Lin YC, Wen HJ, Lee YL, et al. Are maternal psychosocial
factors associated with cord immunoglobulin E in addition to
family atopic history and mother immunoglobulin E? Clin Exp
Allergy. 2004;34:548–554.

29. Saito S, Sakai M, Sasaki Y, et al. Quantitative analysis of
peripheral blood Th0, Th1, Th2 and the Th1:Th2 cell ratio
during normal human pregnancy and preeclampsia. Clin Exp
Immunol. 1997;117:550–555.

30. Howarth PH. ABC of allergies. Pathogenic mechanisms: a
rational basis for treatment. BMJ. 1998;316:758–761.

31. Parcels DA. Women’s mental health nursing: depression, anx-
iety and stress during pregnancy. J Psychiatr Ment Health
Nurs. 2010;17:813–820.

32. Chen W, Mempel M, Schober W, et al. Gender difference, sex
hormones, and immediate type hypersensitivity reactions.
Allergy. 2008;63:1418–1427.

33. Mathur S, Mathur RS, Goust JM, et al. Sex steroid hormones
and circulating IgE levels. Clin Exp Immunol. 1977;30:403–
407.

34. Hanifin JM. Evolving concepts of pathogenesis in atopic der-
matitis and other eczemas. J Invest Dermatol. 2009;129:320–
322.

35. Papoutsis J, Kroumpouzos G. Dermatologic disorders. In:
Gabbe SG, Niebyl JR, Simpson JL, eds. Obstetrics: Normal
and Problem Pregnancies. 5th ed. Philadelphia, PA: Churchill
Livingstone; 2007;1178–1192.

662 Obstetrical and Gynecological Survey



36. Czeizel AE, Rockenbauer M. Population-based case-control
study of teratogenic potential of corticosteroids. Teratology.
1997;56:335–340.

37. Katz VL, Thorp JM Jr, Bowes WA Jr. Severe symmetric intra-
uterine growth retardation associated with the topical use of
triamcinolone. Am J Obstet Gynecol. 1990;162:396–397.

38. Mahe A, Perret JL, Ly F, et al. The cosmetic use of skin-
lightening products during pregnancy in Dakar, Senegal: a
common and potentially hazardous practice. Trans R Soc
Trop Med Hyg. 2007;101:183–187.

39. Edwards MJ, Agho K, Attia J, et al. Case-control study of cleft
lip or palate after maternal use of topical corticosteroids dur-
ing pregnancy. Am J Med Genet. 2003;120A:459–463.

40. Purohit DM, Ellison C, Zierler S, et al. Risk factors for retro-
lental fibroplasias: experience with 3,025 premature infants.
Pediatrics. 1985;76:339–344.

41. Fitzsimons R, Greenberger PA, Patterson R. Outcome of
pregnancy in women requiring corticosteroids for severe
asthma. J Allergy Clin Immunol. 1986;78:349–353.

42. Gur C, Diav-Citrin O, Shechtman S, et al. Pregnancy outcome
after first trimester exposure to corticosteroids: a prospective
controlled study. Reprod Toxicol. 2004;18:93–101.

43. Carmichael SL, Shaw GM. Maternal corticosteroid use and
risk of selected congenital anomalies. Am J Med Genet. 1999;
86:242–244.

44. Pradat P, Robert-Gnansia E, Di Tanna GL, et al. First trimester
exposure to corticosteroids and oral clefts. Birth Defects Res
(Part A): Clin Mol Teratol. 2003;67:968–970.

45. Park-Wyllie L, Mazzotta P, Pastuszak A, et al. Birth defects
after maternal exposure to corticosteroids: prospective cohort
study and meta-analysis of epidemiological studies. Teratol-
ogy. 2000;62:385–392.

46. Rodíguez-Pinilla E, Martinez-Frías ML. Corticosteroids during
pregnancy and oral clefts: a case-control study. Teratology.
1998;58:2–5.

47. Briggs GG, Freeman RK, Yaffe SJ. Cyclosporine. In: Briggs
GG, Freeman RK, Yaffe SJ, eds. Drugs in Pregnancy and
Lactation: A Reference Guide to Fetal and Neonatal Risk. 8th
ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2008:450–
454.

48. Lau RJ, Scott JR. Pregnancy following renal transplantation.
Clin Obstet Gynecol. 1985;28:339–350.

49. Tendron A, Gouyon JB, Decramer S. In utero exposure to
immunosuppressive drugs: experimental and clinical studies.
Pediatr Nephrol. 2002;17:121–130.

50. Davison JM, Dellagrammatikas H, Parkin JM. Maternal azathio-
prine therapy and depressed haemopoiesis in the babies of renal
allograft patients. Br J Obstet Gynaecol. 1985;92:233–239.

51. Chi CC, Lee CW, Wojnarowska F, et al. Safety of topical
corticosteroids in pregnancy. Cochrane Database Syst Rev.
2009:CD007346.

52. Chi CC, Wang SH, Kirtschig G, et al. Systematic review of the
safety of topical corticosteroids in pregnancy. J Am Acad
Dermatol. 2010;62:694–705.

53. Källén B. Use of antihistamine drugs in early pregnancy and
delivery outcome. J Matern Fetal Neonatal Med. 2002;11:146–
152.

54. Gabbe SG. Drug therapy in autoimmune disease. Clin Obstet
Gynecol. 1987;26:635–641.

55. Tendron A, Decramer S, Justrabo E, et al. Cyclosporin A
administration during pregnancy induces a permanent
nephron deficit in young rabbits. J Am Soc Nephrol. 2003;14:
3188–3196.

Atopic Dermatitis in Pregnancy Y CME Review Article 663


