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Abstract Psoriasis in pregnant women requires special con-
siderations in view of its course during pregnancy and
postpartum period, the possible adverse outcomes, and the
restricted basket of therapeutic measures that can be used.
Most studies of pregnant psoriatic women have shown that
psoriasis remained unaltered in approximately 25 % of
pregnancies, improved in 50 %, and worsened in 25 %. In
contrast, during the 3-month postpartum period, approxi-
mately 30 % remain unchanged, 10 % improved, and
60 % deteriorated. Psoriatic arthritis improved in the vast
majority of pregnancies. Impetigo herpetiformis—a rare
generalized pustular psoriasis—precipitated by pregnancy
has been reported repeatedly. Moderate-to-severe psoriasis,
especially when associated with comorbidities, may carry an
increased risk for cesarean delivery, chronic hypertension,
low birth weight, and recurrent abortions. For mild and
limited disease, the use of topical mild-to-moderate–potency
steroids (category C) may be used. For moderate-to-severe
psoriasis, UVB phototherapy appears to be safe and effec-
tive. Anti-TNF alpha agents (category B) should not be
given beyond 30 weeks of pregnancy.
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Introduction

Psoriasis is a common, chronic, inflammatory, multisystem
disease with predominantly skin and joint manifestations

affecting approximately 1-3 % of the population [1]. Psoriasis
affects equally both sexes, and true prevalence of psoriasis in
pregnant women is unknown; however, given the fact that most
patients are diagnosed before age 40 years, the burden of the
disease in pregnant women appears to be substantial [2].

Pregnancy Effects on Psoriasis

Psoriasis is thought to improve in 40-60 % of patients during
pregnancy [3, 4]. In the study on the clinical course of psoriasis
during pregnancy [5], data were collected from Psoriasis Life
History Questionnaires from 91 pregnant patients with psoria-
sis. It was shown that the number of patients with psoriasis
who improve in pregnancy is double the number of patients
who worsen in pregnancy and 17.6 % remained unchanged.
However, the worsening of psoriasis was quite frequent during
the early postpartum period. Interestingly, according to litera-
ture review [6], patients with psoriatic arthritis improved or
even remitted in 80 % of pregnancies. In a prospectively
conducted study [7] that assessed body surface area (BSA)
five times during a year in 47 pregnant patients with psoriasis
(study group) and 27 nonpregnant control group patients, 55%
of patients reported improvement with significant amelioration
been observed from 10 to 20 weeks of gestation, 21% reported
no change, and 23 % reported worsening. Postpartum, 9 % of
patients reported improvement, 26 % reported no change, and
65 % reported worsening, with psoriatic BSA been increased
significantly by 6weeks postpartum. Increased estrogen levels,
and especially increased ratio of estrogen to progesterone,
correlated directly with improvement of psoriasis during preg-
nancy in this study, suggesting that estrogen might influence
the shift from TH1 to TH2 immunity described in pregnancy,
which results in an improvement of TH1-mediated autoim-
mune diseases, such as psoriasis.

Effect of Psoriasis on Pregnancy Outcome

During the past decade, major advance has been achieved in
our understanding of psoriasis as multifactorial inflammatory
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immune-mediated disease and its relation to metabolic syn-
drome [8•, 9]. Interestingly, associations with obesity and
hyperglycemia, two comorbidities known to cause adverse
pregnancy outcome were shown to increase with disease
severity independently of other metabolic syndrome compo-
nents in nonpregnant psoriasis patients [8•]. Moreover, it is
well known that inflammatory and autoimmune diseases are
associated with low birth weight (LBW), preterm birth (PTB),
and abortions [10•]. Data regarding the psoriasis impact on
infant birth weight and other adverse pregnancy outcomes are
conflicting. Recently several articles regarding this issue have
been published, and we review them here. Lima et al. [11••]
evaluated in retrospective cohort study the outcomes of 162
pregnancies in women with psoriasis and 501 pregnancies in
women without psoriasis, using univariate and multivariate
analyses and found that pregnant women with psoriasis
had a higher risk for preterm birth (<37 gestational weeks)
and low birth weight (<2,500 g) compared with unaffected
pregnant women. Psoriasis was not associated with in-
creased risk for cesarean delivery, preeclampsia/eclampsia,
and spontaneous abortion. An impact of psoriasis severity
on adverse pregnancy outcomes (PTB and LBW) was not
found in this study. Yang et al. [12••] in a nationwide,
population-based study compared the risk of adverse preg-
nancy outcomes in women with psoriasis and unaffected
mothers and found that LBW was associated with psoria-
sis severity, which was defined as any mother who had
received photochemotherapy or systemic therapy within
the 2 years before the delivery. Other variables, such as
small for gestational age, cesarean section, preterm birth,
and preeclampsia/eclampsia, did not significantly differ
compared with a control group. Mild psoriasis was not
associated with excess risk of adverse birth outcomes.

On the other hand, Ben-David et al. [13] found that
psoriasis carries an increased risk for cesarean delivery,
chronic hypertension, and recurrent abortions. Moreover,
in a retrospective, matched cohort study of 68 deliveries in
35 women with moderate-to-severe psoriasis compared with
237 deliveries in 236 women without psoriasis randomly
selected after matching for age, parity, and gestational age,
the psoriasis patients had a higher mean of past spontaneous
and induced abortions than controls [14•]. The patients also
had a higher percentage of pregnancy-induced hypertension
and premature rupture of membranes. In multivariate anal-
ysis, moderate-to-severe psoriasis was an independent risk
factor for previous spontaneous abortions, induced abor-
tions, premature rupture of membranes (PROM), and new-
born macrosomia. Independently on psoriasis impacts on
pregnancy, psoriatic comorbidities should be controlled es-
pecially well during pregnancy, because it was shown that
pregnant women with psoriasis may be at increased risk for
adverse pregnancy outcomes due to comorbidities or other
health behaviors associated with their disease [15].

What mechanism may be responsible for adverse psoria-
sis impact on pregnancy outcome? In psoriasis, the T-cell–
mediated immune response results in increased levels of
certain cytokines (homocysteine, CRP, IL-6, and TNF al-
pha). Interestingly, it was shown that elevated maternal
serum levels of CRP, TNF alpha, IL-6, and homocysteine
in preeclamptic women may be associated with fetal birth
weight during the early third trimester, probably due to
endothelial dysfunction with resulting systemic and placen-
tal vasculopathy [16].

We conclude that psoriasis has a negative impact on
pregnancy because of its direct, inflammatory effect and
comorbidities. It is highly recommended to consider
referring pregnant women with psoriasis to high-risk
pregnancy unit.

Treatment of Psoriasis During Pregnancy

Treating psoriasis in pregnant women presents a special chal-
lenge. There are no prospective, randomized, control trials in
this patient population. The Medical Board of the National
Psoriasis Foundation published consensus recommendations
on treatment options for psoriasis in pregnant and lactating
women [17•]. We summarize these recommendations:

1. Topical treatment is the recommended first-line treat-
ment for psoriasis in pregnant patients. Moisturizers and
emollients, such as petroleum jelly, should be tried
initially, because these are known not to have significant
adverse effects.

Although all topical steroids are labeled as pregnancy
category C by the U.S. Food and Drug Administration, the
authors of the consensus recommended that low-to-moderate–
potency topical corticosteroids should be attempted first, fol-
lowed by high-potency topical corticosteroids only if needed
in the second and third trimesters. This recommendation is
based on systematic review of the safety of topical cortico-
steroids in pregnancy published recently [18].

Calcineurin inhibitors (Tacrolimus), although not currently
approved for psoriasis, has been studied for the treatment of
psoriasis in the intertriginous areas and is pregnancy category
C. Salicylic acid topical treatment is not recommended at this
time, because topical absorption can be substantial.

The risks of other topical agents, such as anthralin and
calcipotriene, have not been reported. Thus, use of these
medications is not recommended. Although the number of
cases is limited, coal tar has been associated with spontane-
ous abortion and congenital disorders. Thus, it is not rec-
ommended for use during pregnancy.

2. Phototherapy: Second-line treatment for pregnant wom-
en is narrowband ultraviolet B (UVB) phototherapy or
broadband UVB. The data for UVB phototherapy
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during pregnancy are limited [19]. To date, however, it
appears to be safe and does not increase the risk of fetal
abnormalities or premature delivery.

Limited cases of premature labor and fetal abnormalities
have been reported in pregnant women receiving psoralen
plus UVA (PUVA) photochemotherapy. Therefore, PUVA is
not a recommended option during pregnancy.

3. Traditional systemic drugs: Methotrexate is an abortifa-
cient, a teratogen, and a mutagen and therefore is con-
traindicated in patients who are pregnant or considering
pregnancy in the short-term.

Systemic retinoids are known teratogens and therefore
should be avoided during pregnancy. Systemic steroids
are one of the recommended treatments for pustular
psoriasis of pregnancy.

Limited information is known about the effect of cyclo-
sporine in pregnant women with psoriasis, but it appears to
confer similar risks to those in the nonpsoriatic population
who typically may be prescribed lower doses. Low birth
weight and prematurity when used in transplantation pop-
ulations has been reported.

Cyclosporine does not appear to be a teratogen and
has been used in pregnant women with successful
pregnancy outcomes.

4. Biologics: There are limited human data concerning
treatment of psoriasis with biologics during pregnancy,
and although preliminary data appear reassuring, poten-
tial risks remain uncertain.

Experience with tumor necrosis factor (TNF) alpha inhib-
itors during pregnancy in psoriasis is limited to a small num-
ber of cases. Most of the data published about biologic agents
in pregnancy is from rheumatoid arthritis and inflammatory
bowel disease patients. All TNF blockers are classifies as
category B by the U.S. Food and Drug Administration, which
implies that there is no evidence of fetal risk in humans based
on animal studies. Three different anti-TNF agents are now
available for clinical use in psoriasis: infliximab, etanercept,
and adalimumab. Two are full-length monoclonal antibodies:
infliximab and adalimumab. In a recently published review
[20•], the human experience with TNF inhibitors from case
reports, small series, some controlled studies, and drug regis-
tries was summarized as follows: the monoclonal antibodies
show increasing transplacental passage through pregnancy
with concentrations in cord blood similar to or higher than
maternal levels at term. On the basis of preliminary data from
the Organization of Teratology and Information (OTIS) proj-
ect, no significant increased risk of malformations or any
consistent pattern of abnormalities have been found in ex-
posed versus nonexposed pregnancies. One study claimed that
the use of infliximab or etanercept during early pregnancy

increased the rate of the congenital VACTER association (V:
vertebrae malformation; A: anal anomalies; C: cardiac anoma-
lies; T: tracheal problems, E: esophageal problems, R: renal
anomalies), although only 1 of the 41 reported children ful-
filled the criteria of the syndrome [21•]. Unfortunately, the
study had neither the design nor methodology to make this
statement, because it was retrospective, uncontrolled, and
without knowledge of the total number of pregnancy expo-
sures to TNF inhibitors. No other published cohort study has
confirmed this observation. In utero exposure of infliximab
after gestational week 30 has been shown to result in high
blood levels in newborns [22]. Because TNF-alpha is known
to play a role in the developing immune system, prolonged
infliximab half-life in newborns could result in immunosup-
pression of the infant, especially for live vaccines. Fatal dis-
seminated Bacillus Calmette-Guerin (BCG) infection
occurred in a 4.5-month-old infant born to a mother with
Crohn’s disease who received infliximab throughout
pregnancy [23••]. The BCG vaccine, which was given
at 3 months of age, contains a live attenuated form of
Mycobacterium bovis. For this reason, agents that are
monoclonal antibodies, such as infliximab and adalimu-
mab, should be discontinued before gestational week 30.
Vaccination with live viruses should be postponed in
infants exposed to infliximab in utero, at least 6 months
after the birth. A recent review from 2011 of registry
studies and case reports involving more than 300 preg-
nancy outcomes in women treated with infliximab sug-
gests that infliximab has a low fetal risk and is
compatible with use during conception and the first
two trimesters of pregnancy [24•].

A cohort study that included 37 pregnant women treated
with etanercept for rheumatic disease before and
during pregnancy revealed no major malformations.
Although the numbers are limited, this study provides im-
portant population-based information to both expectant
parents and prescribers [25••].

Only animal studies are available for ustekinumab.
Therefore, ustekinumab is not recommended during pregnancy.

Impetigo Herpetiformis

Impetigo herpetiformis is a rare pustular eruption, especially
occurring in pregnancy, with the features of generalized pus-
tular psoriasis (GPP). It has become generally accepted that
impetigo herpetiformis is not a separate entity but rather a
variant of pustular psoriasis in pregnancy [26]. However, there
has been some controversy about this [27]. The frequent
relationship with psoriasis vulgaris in the patient or her family
and the worsening of pustular psoriasis just before menstrua-
tion [28] and challenge with progesterone [29] or clomiphene
(clomiphene) [30] has produced pustular exacerbations in
such patients are all in favor of this concept.
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Onset is usually during the last trimester of pregnancy,
but may be earlier, and during the puerperium [31]. The
disease tends to persist until delivery, and occasionally
afterwards, may recur in subsequent pregnancies, and when
taking oral contraceptives [32].

The clinical manifestations are of a GPP, usually of
flexural onset and with a marked tendency to symmetry
and generalization. The skin lesions may be associated with
severe constitutional symptoms and death may occur, attrib-
utable to cardiac or renal failure [26].

The tongue, buccal mucosa, and even the esophagus may
be involved, with circinate or erosive lesions following short-
lived pustules. There is a risk of placental insufficiency lead-
ing to stillbirth, neonatal death, or fetal abnormalities [33].

Hypocalcemia often has been reported [28]. Lowered
levels of serum vitamin D have been found, probably attrib-
utable to its malabsorption [34]. In principle the treatment is
that of GPP—of course, with the limitations and cautions
derived from pregnancy.

Conclusions

If psoriasis changes in pregnancy, it is more likely to
improve than worsen, whereas during the postpartum pe-
riod, it is more likely to deteriorate. Psoriasis may have a
negative impact on pregnancy outcomes. NB-UVB photo-
therapy is the first-line treatment for moderate-to-severe
psoriasis in pregnancy.
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