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Pregnancy may induce the onset or exacerbation of autoimmune bullous diseases such
as pemphigus or pemphigoid gestationis. A shift toward T helper (Th) 2 immune response
and the influence of hormonal changes have been evoked as possible triggering factors.
Therapeutic management of this setting of patients may represent a challenge, mainly due
to safety concerns of some immunosuppressive drugs during pregnancy and lactation. In
this narrative review, we provided a comprehensive overview of the therapeutic
management of autoimmune bullous diseases in pregnant and breastfeeding women,
focusing on pemphigus and pemphigoid gestationis.
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INTRODUCTION

Autoimmune bullous diseases (AIBDs) represent a group of mucocutaneous disorders that
encompass different conditions hallmarked by autoreactive antibodies directed against epithelial
adhesion molecules (Egami et al., 2020). Based on the localization of the blister, AIBDs are
distinguished into two different categories: (i) AIBDs with intraepithelial cleavage, which belong to
the pemphigus group (Kridin, 2018), including pemphigus vulgaris (PV) and pemphigus foliaceus
(PF), and (ii) AIBDs with subepithelial detachment, which comprise diseases of the pemphigoid
group (Amber et al., 2018) such as bullous pemphigoid (BP), pemphigoid gestationis (PG), mucous
membrane pemphigoid (MMP), linear IgA bullous dermatosis (LABD), and epidermolysis bullosa
acquisita (EBA). Among all these entities, PG and PV are those which involve more commonly
women of childbearing potential (Feliciani et al., 2019). In particular, PG is regarded as a genuine
specific dermatosis of pregnancy (Beard and Millington, 2012). On the other hand, PV and PF tend
to occur frequently in young females and pregnancy may induce the onset or exacerbation of these
diseases (Zhao and Murrell, 2015). Indeed, a shift toward T helper (Th) 2 immune response and the
influence of hormonal changes have been indicated as possible triggering factors of AIBDs during
pregnancy (Feliciani et al., 2019). Given that neonatal health is closely linked to the control of the
underlying maternal AIBD, the issues related to the management of these disorders during
pregnancy and lactation take on remarkable importance, often requiring a close interaction
in.org October 2020 | Volume 11 | Article 5833541
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among dermatologists, obstetricians and pediatricians.
Furthermore, the unsafety during pregnancy or breastfeeding
period of several immunosuppressive agents used to treat AIBD
poses a major therapeutic challenge in this peculiar setting of
patients (Kushner et al., 2018). On the other hand, achieving
disease control can be hindered by pregnancy-associated
hormonal changes and pregnancy complications (pre-
eclampsia, gestational diabetes, intrauterine growth restrictions,
and preterm birth). Both in pemphigus and PG, maternal
autoantibodies can be transferred to the newborn determining
the occurrence of neonatal blistering lesions. Neonatal disease
usually resolves spontaneously within 1–4 weeks and, only in
rare cases with widespread blisters, oral corticosteroids can be
used to control the disease (Tavakolpour et al., 2017). Finally,
randomized controlled trials on therapeutic options for AIBD in
pregnancy are lacking due to the impossibility to perform them
in this subset of patients.

In this narrative review, we have striven to provide a
comprehensive overview of the management of AIBDs during
pregnancy and lactation, focusing on pemphigus and PG, merging
our experience with data extrapolated by case series and reviews.
TREATMENT OF PEMPHIGUS DURING
PREGNANCY

Both PV and PFmay appear for the first time (Kokolios et al., 2017)
or relapse (Green and Maize, 1982) during pregnancy, showing the
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same clinical features observed in other subsets of patients (Figures
1A, B). In both cases, pregnancy needs to be classified as “high-risk”
and the severity of the maternal disease requires to be controlled
with safe agents and close monitoring of both mother and fetus. The
same applies for patients who plan breastfeeding (Kardos et al.,
2009). Women of childbearing age affected by pemphigus should be
advised to avoid conception if they are on therapy with
methotrexate, cyclophosphamide or mycophenolate mofetil. If on
treatment with these drugs, they must be stopped and replaced. It is
worth noting that pemphigus treatment in pregnant women is
aimed at preventing both neonatal pemphigus (Zhao et al., 2016)
and adverse pregnancy outcome such as preterm birth, low birth
weight pre-eclampsia, stillbirth, and spontaneous abortion (Kardos
et al., 2009). Figure 2 shows a management algorithm based on
current evidence (Kushner et al., 2018) and our experience for
patients with pemphigus who plan conception or pregnant women
who experience pemphigus onset, flare or poor response to
treatment. Immunosuppressive treatments commonly used to
treat pemphigus such as mycophenolate mofetil (Food and Drug
Administration [FDA] pregnancy category D), cyclophosphamide
(FDA pregnancy category D), and methotrexate (FDA pregnancy
category X) have been contraindicated during pregnancy by the
most representative Societies of Rheumatology (Flint et al., 2016;
Götestam Skorpen et al., 2016; Sammaritano et al., 2020) and
Gynecology (Committee on Obstetric Practice Society for
Maternal-Fetal Medicine, 2019). The use of tetracyclines, which
have been reported to be effective in some cases of pemphigus
(Hone and Mutasim, 2016), is also discouraged by the FDA due to
FIGURE 1 | Clinical features of autoimmune bullous diseases during pregnancy. (A) Erythematous-scaling lesions on the back of a pregnant patient with pemphigus
foliaceus. (B) Oral erosions in a pregnant patient with pemphigus vulgaris. (C, D) Urticarial plaques associated with vesiculobullous lesions in two pregnant patients
with pemphigoid gestationis. Written informed consent was obtained from all patients for the publication of clinical images.
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their teratogenicity and bone growth disruption (Kushner et al.,
2018). Data on azathioprine (FDA pregnancy category D) safety
during pregnancy are controversial (Patsatsi et al., 2019). Even if it
some initial studies reported increased risk of congenital defects in
babies born from mother treated with azathioprine (Nørgård et al.,
2003), more recent evidence seem to suggest that no association
between fetal exposure to azathioprine during pregnancy and birth
defects (Goldstein et al., 2007) or other adverse pregnancy outcomes
such as low birth weight (Akbari et al., 2013) exist. The 2020
guidelines and recommendations endorsed by the American
College of Rheumatology recommend azathioprine as compatible
for use throughout pregnancy (Sammaritano et al., 2020).

Women treated with mycophenolate mofetil, methotrexate or
cyclophosphamide should be advised to discontinue therapy 6
weeks, 3 months and one ovulation cycle before conception,
respectively (Patsatsi et al., 2019). The authors of a very recent
systematic review on the effect of paternal exposure to
immunosuppressive drugs on fertility, pregnancy and offspring
outcomes concluded that data regarding pregnancy and offspring
outcomes were limited but no significant negative effects associated
with paternal immunosuppressant exposure were reported (Perez-
Garcia et al., 2020).
TREATMENT OF PEMPHIGOID
GESTATIONIS

PG is a subepithelial autoimmune blistering disease associated
with pregnancy, puerperium, or, more rarely, gestational
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trophoblastic disease (Figures 1C, D) (Ambros-Rudolph et al.,
2006). Although it usually resolves after delivery, it may also
show a persistent or chronic-relapsing course, with flares usually
occurring after delivery, during menses, or in association with
the use of hormonal contraceptives. In cases associated with
gestational trophoblastic disease, the treatment of underlying
condition may facilitate PG remission (Slazinski and Degefu,
1982; do Valle Chiossi et al., 2000; Djahansouzi et al., 2003). The
treatment is non-standardized, with most evidence derived from
individual case reports or small series, currently there being no
specific guidelines. In our experience, high-potency topical
corticosteroids as monotherapy can be used in mild cases,
while systemic corticosteroids (prednisone 0.5 mg/kg/day)
should be reserved for moderate-to-severe cases. In case of
inadequate response, it is reasonable to increase the dosage of
systemic corticosteroids or consider adding/replacing systemic
corticosteroids with a steroid-sparing agent (e.g., dapsone or
intravenous immunoglobulin therapy [IVIg]).
THERAPEUTIC OPTIONS FOR
PEMPHIGUS AND PEMPHIGOID
GESTATIONIS DURING PREGNANCY

Systemic Corticosteroids (FDA Pregnancy
Category C)
In pregnant patients with pemphigus, systemic corticosteroids
alone or in combination with topical corticosteroids or steroid-
FIGURE 2 | Management algorithm for patients with pemphigus who plan conception or pregnant women who experience pemphigus onset, flare or poor response
to treatment. ABSIS, Autoimmune Bullous Skin Disorder Intensity Score; ELISA, enzyme-linked immunosorbent assay; IVIg, intravenous immunoglobulin therapy;
MMF, mycophenolate mofetil; MTX, methotrexate; PDAI, Pemphigus Disease Area Index.
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sparing agents such as azathioprine or IVIg, are the mainstay of
treatment, as suggested also by the case series of Daneshpazooh
et al. (2011) and in the reviews by Lin et al. (2015) and Kardos
et al. (2009). The good safety profile during pregnancy and
lactation and the effectiveness of these agents make low-dosage
(less than 20 mg/day) (Murase et al., 2014) systemic
corticosteroids a first-line therapeutic option in this setting.
Systemic corticosteroids, sometimes combined with topical
corticosteroids, seem to be the mainstay also for PG treatment,
particularly during pregnancy and in mild-to-moderate cases
(Piva et al., 2014; Veiga et al., 2018).

Topical Corticosteroids (FDA Pregnancy
Category C)
Topical corticosteroids may represent a first-line treatment in
patients with stable pemphigus, either as monotherapy (Moncada
et al., 1982; Chowdhury and Natarajan, 1998; Çayırlı et al., 2015) in
mild disease or in combination with systemic corticosteroids in
more severe cases (Hern et al., 1998). Although they have been
demonstrated to be not associated with severe adverse pregnancy
outcome (Chi et al., 2016), very potent topical corticosteroids may
cause fetal growth restrictions. This is due to a systemic absorption,
most encountered when used on the skin of eyelids, genitals and
folds. Successful treatment with topical corticosteroids as
monotherapy has also been reported in PG, particularly for mild
or localized skin lesions during pregnancy but also after delivery, for
mild relapses (e.g., during menses) (Cozzani et al., 2005; Fukuda
et al., 2012; Ingen-Housz-Oro et al., 2016).

Topical Calcineurin Inhibitors (FDA
Pregnancy Category C)
Topical tacrolimus and pimecrolimus are poorly absorbed
systemically because their molecular size prevents skin
penetration. For this reason, although there are no controlled
trials on topical calcineurin inhibitors in pregnant women with
AIBDs, it has been suggested that, when no alternatives exist,
their use on small areas is admissible (Murase et al., 2014).

Dapsone (FDA Pregnancy Category C)
Dapsone is an antibiotic belonging to the class of sulphones
recommended for the treatment of leprosy. Owing to its
antinflammatory properties, it is widely used by dermatologists
in different skin diseases, including AIBDs (Kushner et al., 2018).
It is a safe option in pregnant patients without glucose-6-
phosphate dehydrogenase (G6PDH) deficiency and can be
used during lactation monitoring the baby for hemolysis and
G6PDH deficiency (Kushner et al., 2018). Data on its use for
treating pemphigus during pregnancy are limited. To our
knowledge, there is only one report in the literature describing
the use of dapsone for treating PV during pregnancy, leading to
disease control. However, in the same report, a stillborn likely
not related to dapsone use was recorded (Terpstra et al., 1979).
Dapsone as monotherapy (Tani et al., 2015) or in combination
with systemic corticosteroids (Kirtschig et al., 1994; Soares et al.,
2018) may be a good option in patients with PG showing a
tendency to persist after delivery.
Frontiers in Pharmacology | www.frontiersin.org 4
Rituximab (FDA Pregnancy Category C)
Rituximab is a chimeric, humanized anti-CD20 monoclonal
antibody exerting its effects in pemphigus through depletion of
B cells, which are responsible for the production of anti-
desmoglein autoantibodies.

Although current evidence indicates no increased rate of
congenital malformations (Ojeda-Uribe et al., 2013; Sangle
et al., 2013), rituximab may cross the transplacental barriers,
particularly in the third trimester, and its use in fertile women
should take into consideration the risk of fetal lymphocyte B
depletion (Klink et al., 2008; Chakravarty et al., 2011).
Furthermore, it is possible that rituximab is associated with
prematurity and spontaneous abortion (Chakravarty et al.,
2011). For these reasons, women are advised to try to conceive
at least 12 months after the last rituximab administration
(Kushner et al., 2018). However, recent reports (Lake et al.,
2017; Vassallo et al., 2017) emphasized that clinical remission of
pemphigus may be achieved using rituximab in the pre-
conception period, allowing to discontinue immunosuppressive
drugs contraindicated in pregnancy. Interestingly, rituximab has
been successfully used either after delivery for treating a
recalcitrant PG case (Cianchini et al., 2007) and during
pregnancy for preventing PG relapse (Tourte et al., 2017).
Intravenous Immunoglobulin Therapy (FDA
Pregnancy Category C)
IVIg is a therapeutic option used for treating pemphigus patients
with inadequate response or intolerance to systemic
corticosteroids or conventional immunosuppressants (Bystryn
et al., 2002; Amagai et al., 2009). IVIg acts by blocking the Fc
receptor on the surface of macrophages and inhibiting the
autoantibody production (Tavakolpour et al., 2017). Its safety
during pregnancy has been demonstrated also by studies
conducted for a variety of antibody-mediated autoimmune
diseases other than pemphigus (Perricone et al., 2008; Sun
et al., 2016). In addition, IVIg does not increase the risk of
infection and seem to reduce the risk of neonatal pemphigus
(Ahmed and Gürcan, 2011). As proof of this, Ono et al. (2018)
showed in an experimental study on mouse model that IVIg
prevented the transplacental maternal-to-fetal autoantibody
transfer. Despite the above-mentioned advantages, the high
cost of IVIg relegate it to second-line treatment in pregnant
patients with corticosteroid-unresponsive pemphigus (Tavakolpour
et al., 2017). Bostan et al. (2020) recently reported on a patient with
PV begun during pregnancy who was successfully treated with a
combination of IVIg and systemic corticosteroids as first-line
option. The most relevant study on this topic was published in
2011 by Ahmed and Gürcan (2011), who analyzed the outcomes of
eight patients with active PV during pregnancy treated with IVIg at
a dosage of 2 g/kg/cycle. They found that IVIg can be useful and
safe in treating pregnant patients with PV also in early phases of
pregnancy. In turn, IVIg represents a good option for PG during the
gestational period either as monotherapy (Nguyen et al., 2015) or
combined with systemic corticosteroids (Doiron and Pratt, 2010;
De la Calle et al., 2017).
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Plasmapheresis/Plasma Exchange
Plasmapheresis is a procedure consisting in removing plasma,
which undergoes further processing to eliminate pathological
substances such as autoantibodies, and then is returned
(Reeves and Winters, 2014). In plasma exchange, the removed
plasma is discarded and replaced with either a colloid solution
or a combination of crystalloid and colloid solutions (Reeves
and Winters, 2014). These procedures are used as an alternative
therapeutic option for severe or refractory pemphigus
(Nagasaka et al., 2008). Plasmapheresis and plasma exchange
are considered to be a safe procedure during pregnancy,
and a number of authors reported on cases of PV successfully
treated with plasmapheresis/plasma exchange during pregnancy
(Piontek et al., 2000; Shieh et al., 2004; Gushi et al., 2008).
Plasmapheresis/plasma exchange has been performed
either in combination with systemic corticosteroids (Patsatsi
et al., 2012) or as monotherapy also for PG (Van de Wiel
et al., 1980).

Tumour Necrosis Factor a (TNF-a)
Inhibitors
Although TNF-a has been suggested to play a role in inducing
acantholysis in pemphigus, results on the effectiveness of
TNF-a inhibitors, such as etanercept and infliximab, in
AIBDs are conflicting (Jacobi et al., 2005; Fiorentino et al.,
2011; Hall et al., 2015). However, the potential use of these
drugs during pregnancy and mostly during breastfeeding
needs always to be considered. A systematic review on
pregnant patients with inflammatory bowel diseases revealed
that the rate of adverse pregnancy outcome and malformation
in patients treated with TNF-a antagonists is not significantly
higher than expected in the general population (Nielsen et al.,
2013). However, possible increased risk of neonatal infections
has been suggested if these drugs are administered during the
third trimester (Ostensen, 2014). The EULAR task force
recommended continuation of TNF-a antagonists during
the first part of pregnancy and suggested etanercept and
certolizumab for use throughout pregnancy due to low rate
of transplacental passage (Götestam Skorpen et al., 2016). No
data are available for the treatment of PG with TNFa
inhibitors to date.
TREATMENT OF AUTOIMMUNE BULLOUS
DISEASES DURING LACTATION

Topical corticosteroids and topical calcineurin inhibitors are
admitted during lactation unless they are applied in the nipple
area before breastfeeding (Butler et al., 2014). In the same way,
systemic corticosteroids are considered to be compatible with
lactation, with the caveat that they should be administered at
least 4 h before breastfeeding (Temprano et al., 2005). No
active metabolites of mercaptopurine were detected in the
blood of breastfed sons of mothers in treatment with
azathioprine and no azathioprine-associated adverse effects
Frontiers in Pharmacology | www.frontiersin.org 5
have been observed (Angelberger et al., 2011). For these
reasons, the American College of Rheumatology declared
that azathioprine is conditionally recommended as
compatible with breastfeeding (Birru Talabi and Clowse,
2020). However, caution should be exercised in thiopurine
methyltransferase-deficient individuals (Götestam Skorpen
et al., 2016) .While controlled trials are lacking, it is
conceivable that IVIg is safe to be used during breastfeeding
(Achiron et al., 2004). In a recent literature review, Götestam
Skorpen et al. reported no adverse events in breastfed children
of mothers on IVIg in most cases (n=146/149) and a transient
rash only in a child (Götestam Skorpen et al., 2016). For these
reasons, they are considered compatible with breastfeeding.
(Götestam Skorpen et al., 2016) Plasmapheresis and
immunoadsorption have been shown to be safe and well-
tolerated in breastfeeding (Dittrich et al., 2002). Although
rituximab has been recommended to be avoided during
breastfeeding due to lack of data (Götestam Skorpen et al.,
2016), it may be regarded as compatible with breastfeeding if no
other options are available, since it is excreted in minimal amounts
into human breast milk, likely owing to its large molecular size
that impedes the transfer across the mammary tissues (Bragnes
et al., 2017). TNFa antagonists, which are either minimally
excreted in breast milk or scarcely absorbed, have been
considered compatible with breastfeeding by the EULAR task
force (Götestam Skorpen et al., 2016). Conversely, methotrexate,
cyclophosphamide and mycophenolate are considered not
compatible with lactation by the American College of
Rheumatology and the British Society of Rheumatology due to
the high risk of being transferred into breast milk (Birru Talabi
and Clowse, 2020).
CONCLUSION

The role of pre-pregnancy counseling is of primary importance
in patients affected by pemphigus who plan to become
pregnant. The most relevant aim is to induce and maintain a
stable disease remission. The minimum therapeutically effective
dose should be administered during pregnancy in order to
prevent disease flares, which are linked to adverse pregnancy
outcomes. The treatment of both pemphigus and PG
mainly relies on systemic corticosteroids. However, patients
who are refractory or intolerant to these agents may be treated
with steroid-sparing treatments, such as dapsone, IVIg,
or plasmapheresis.
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