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Abstract 

Dupilumab is currently the only biologic treatment approved for moderate-to-severe atopic 

dermatitis. Though limited, available clinical data describing dupilumab use in pregnancy have 

not identified a drug-associated risk of major birth defects, miscarriage, or adverse maternal 

or fetal outcomes. Systemic treatment in pregnant women with atopic dermatitis is currently 

restricted to corticosteroids, cyclosporine A, and azathioprine. Atopic dermatitis often has a 

deleterious course in pregnancy which can cause substantial distress and significantly impact 

on global health and quality of life. We report a case of severe atopic dermatitis treated safely 

with dupilumab during pregnancy with no adverse maternal or fetal outcomes observed. Our 

case highlights that dupilumab use in pregnancy has its place but should always be preceded 

by careful assessment of the risks and benefits. Clinicians are encouraged to enroll their pa-

tients in relevant pregnancy registry studies to monitor outcomes in women exposed to dupi-

lumab during pregnancy and lactation. © 2021 The Author(s) 
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Introduction 

Dupilumab is a fully human monoclonal antibody of the immunoglobulin G (IgG) 4 sub-
class that inhibits interleukin (IL)-4 and IL-13 signalling by binding to the shared IL-4Rα sub-
unit of the IL-4 and IL-13 receptor complexes. Thus, dupilumab inhibits the action of two key 
cytokines involved in the pathogenesis of atopic dermatitis (AD). It is currently the only bio-
logic treatment approved for patients with moderate-to-severe AD who are candidates for 
systemic therapy. In pregnancy, AD often has a deleterious course which can cause substantial 
distress and significantly impact on global health and quality of life [1–3]. According to the 
position paper from the European Task Force on Atopic Dermatitis (ETFAD), systemic treat-
ment in pregnant and lactating women with AD should be restricted to corticosteroids, cyclo-
sporine A, and, in selected cases, azathioprine [4]. Dupilumab, like other IgG antibodies, is ex-
pected to cross the placental barrier and be excreted in human breast milk [5]. Though limited, 
available clinical data describing dupilumab use in pregnancy have not identified a drug-asso-
ciated risk of major birth defects, miscarriage, or adverse maternal or fetal outcomes. We re-
port a case of severe AD treated safely with dupilumab during pregnancy. Additionally, we 
summarize the available literature describing dupilumab use in pregnancy. 

Case Report 

A 36-year-old gravida 1 para 1 woman presented to our dermatology clinic with severe 
AD since early childhood. Her past medical history was significant for allergic rhinoconjuncti-
vitis and asthma. Previous treatments for AD included high-potency topical corticosteroids 
(TCS), systemic corticosteroids (SCS), narrowband ultraviolet-B (UVB) phototherapy, metho-
trexate, and a 12-month course of cyclosporine A. On examination, she had diffuse AD affecting 
86% of her total body surface area, with an Eczema Area and Severity Index (EASI) score of 
67.4, and an Investigator Global Assessment score of 4, indicating severe disease. The patient 
was commenced on dupilumab with a loading dose of 600 mg followed by 300 mg every other 
week. Within four weeks of treatment, her AD had improved significantly. At week 16 of treat-
ment, she had an EASI score of 1.7. Due to eye-related adverse effects, dosing was decreased 
to 3-weekly with eventual resolution of symptoms. She became pregnant 12 months later but 
continued to receive dupilumab until 24 weeks and 4 days gestation after careful risk-benefit 
assessment. Apart from gestational diabetes, there were no other antenatal complications. 
Within a few weeks of cessation, she experienced a severe flare of AD, reflected by an EASI 
score of 40.1, which was refractory to emollients, oral antibiotics and UVB phototherapy. She 
decided against treatment with TCS and SCS. At 37 weeks and 4 days gestation, a healthy fe-
male infant (weight 3,120 g, length 48.5 cm) was born via an uncomplicated spontaneous vag-
inal delivery and shortly after, dupilumab was recommenced. The patient chose not to breast-
feed while receiving dupilumab. Six weeks after reintroduction of dupilumab, she showed sig-
nificant skin clearance with an EASI score of 4.2. The influence of dupilumab on the severity 
of AD before, during and after pregnancy, as reflected by the EASI score, is shown in Fig. 1. 



 

Case Rep Dermatol 2021;13:248–256 

DOI: 10.1159/000515246 © 2021 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cde 

Lobo et al.: Atopic Dermatitis Treated Safely with Dupilumab during Pregnancy: A Case 
Report and Review of the Literature 

 
 

 

 

250 

Discussion 

Atopic Dermatitis in Pregnancy 
Atopic dermatitis accounts for 36–49% of all gestational dermatoses, making it the most 

common dermatosis encountered in pregnancy [6, 7]. Pregnancy is often a trigger for AD and 
worsening of disease is typically reported during the second and third trimesters [4, 7]. In a 
normal pregnancy state, the balance between the T helper cell (Th) 1 and Th2 cytokine re-
sponse is altered [8]. To prevent fetal rejection and thus reduce the risk of miscarriage, there 
is a shift from Th1 to Th2 response [9]. As the dominant response in AD is of the Th2 type, the 
immunological state of women during pregnancy is thought to worsen the severity of this dis-
ease [10]. 

There is no evidence that AD as a disease itself is a risk factor for adverse pregnancy out-
comes but adequate control of disease during pregnancy may optimize maternal and fetal 
health. Management of pregnant or lactating women with AD is often challenging owing to the 
paucity of large clinical studies investigating possible effects of treatment on conception, preg-
nancy, the fetus, and lactation [4]. Physicians and patients tend to limit the use of topical and 
in particular systemic therapies during preconception, pregnancy, and lactation to avoid ad-
verse drug reactions and presumed harm to the fetus. Results of a recent register-based study 
in Denmark showed that pregnant women with AD had an overall reduced usage of both top-
ical and systemic medications when compared to the period prior to their pregnancy [11]. 
Additionally, increased use of prednisolone observed in this cohort may represent undertreat-
ment of AD resulting in the need for systemic rescue therapy [11]. Untreated or inadequately 
treated AD can potentially place both mother and fetus at an increased risk of serious compli-
cations, such as eczema herpeticum, Staphylococcus aureus infections, and, albeit rare, neona-
tal septicemia [11, 12]. Exacerbation of AD may also result in anxiety, mood changes, and im-
paired quality of life [4]. 

Current Treatment Recommendations for Atopic Dermatitis in Pregnancy 
Topical corticosteroids, topical calcineurin inhibitors, and narrowband UVB photother-

apy can be safely used during pregnancy for AD [4]. If unable to achieve sufficient control with 
these modalities, systemic therapy should be considered. Short courses of oral corticosteroids 
(up to 0.5 mg/kg/day) can be used as first-line when immediate or short-term control is 
needed for acute flare-ups or second-line when long-term therapy is required [4, 7]. The ET-
FAD supports treatment with SCS for AD in pregnancy for a short duration (<2–3 weeks) but 
only if adequately administered TCS and phototherapy have failed [4]. Cyclosporine A is con-
sidered a first-line systemic treatment option when topical treatments and phototherapy have 
failed and the need for better long-term disease control is indicated; however, it may increase 
the risk of low birth weight in newborns [4, 13]. Whenever possible, the use of azathioprine 
in pregnancy should be avoided due to the availability of better alternatives. However, it may 
be continued in cases of severe AD when the patient is already receiving this treatment at the 
time of conception and when no other treatment options are available [4]. The dose of azathi-
oprine should be reduced by 50 percent if it is continued during pregnancy [4]. 

The Use of Biologic Therapies in Pregnancy 
Immunoglobulin G is the only major class of antibody that is transported across the pla-

cental barrier; IgG1 is the most transported antibody, and IgG4 is the second most transported 
antibody [14]. Fetal levels of IgG in umbilical venous blood are low in the first two trimesters 
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of pregnancy and do not exceed maternal levels of IgG until the beginning of the third tri-
mester [15]. At this time, active transport of IgG molecules across the placenta rapidly in-
creases owing to the development of fetal Fc receptors [15, 16]. Given that placental transport 
of maternal antibodies during the first two trimesters of pregnancy is negligible, the use of 
tissue necrosis factor (TNF)-α inhibitors is generally considered safe during the first half of 
pregnancy without an increased risk of miscarriage or birth defects [17, 18]. The Canadian 
Association of Gastroenterology recommends that anti-TNF therapy should be ceased at 22–
24 weeks of gestation in women with a low risk of inflammatory bowel disease (IBD) relapse 
and continued throughout pregnancy in all other women with IBD [19]. These recommenda-
tions are based on the assumption that the risks of anti-TNF therapy outweigh the risks of an 
IBD relapse during pregnancy with respect to maternal and fetal health [19]. 

There is a growing body of evidence which suggests that biologic agents can be used for 
the treatment of dermatological conditions such as psoriasis during pregnancy and lactation 
[8, 15]. The majority of the data on biologic agents and pregnancy, including guidelines and 
recommendations, stem from gastroenterology and rheumatology literature due to the fre-
quent use TNF-α inhibitors to treat IBD and rheumatoid arthritis [15]. Given that controlled 
clinical trials often exclude pregnant women from enrollment, data on newer biologic agents, 
such as ustekinumab (IL-12/23 inhibitor), secukinumab (IL-17 inhibitor), and ixekizumab 
(IL-17 inhibitor), are lacking. Evidence for the use of biologic therapies in pregnancy for der-
matological conditions mostly originates from animal studies, case reports or case series, 
small retrospective studies, pregnancy registry studies, and surveillance programs [8]. Regis-
tries however can be subject to bias because adverse outcomes are more likely to be reported 
[8, 15]. Overall, the current evidence indicates that biologic therapies appear to be safe in the 
first two trimesters of pregnancy, especially if the potential benefits of treatment outweigh 
the potential risks [8]. 

The Use of Dupilumab in Pregnancy 
Currently, there are no published studies evaluating pregnancy and fetal outcomes in fe-

male patients treated with dupilumab [5, 20, 21]. Dupilumab, being an IgG4 antibody, is ex-
pected to cross the placental barrier and be transmitted to the fetus [4]. The sponsor has pro-
posed placement of dupilumab in Pregnancy Category B1 [5]. According to the Australian 
Therapeutic Goods Administration’s categorization system for prescribing medicines in preg-
nancy, category B1 drugs are those which have been taken by only a limited number of preg-
nant women and women of childbearing age, without an increase in the frequency of malfor-
mation or other observed direct or indirect harmful effects on the human fetus [22]. Place-
ment in this category is supported based on the absence of adverse effects with respect to 
reproductive toxicity observed in cynomolgus monkeys using surrogate anti-IL-4Rα antibod-
ies [23]. No treatment-related effects on embryofetal survival, malformations, growth, func-
tional development, or immunology were observed in the offspring during a monitoring pe-
riod from birth to six months of age [5]. In addition, studies conducted in male and female 
mice using surrogate anti-IL-4Rα antibodies showed no effect on fertility [5]. 

Recently, two case reports have depicted good maternal and fetal outcomes in two preg-
nant patients treated with dupilumab for AD [10, 24]. The first to be reported was a 35-year-
old female in Germany who became pregnant eight months into treatment with dupilumab 
[10]. Dupilumab was ceased in her second week of pregnancy and topical therapy was initi-
ated thereafter for three months with minimal effect. The patient decided to reintroduce dupi-
lumab on her own. After a risk-benefit assessment, continuation of dupilumab was agreed 



 

Case Rep Dermatol 2021;13:248–256 

DOI: 10.1159/000515246 © 2021 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cde 

Lobo et al.: Atopic Dermatitis Treated Safely with Dupilumab during Pregnancy: A Case 
Report and Review of the Literature 

 
 

 

 

252 

upon by her treating physicians. Her AD had improved significantly after eight weeks of treat-
ment and remained stable throughout her pregnancy. There were no reported pregnancy-re-
lated complications and at week 40, a healthy baby girl was delivered. The child was breastfed 
for the next four months without complications. The second case involved a 28-year-old preg-
nant patient with severe AD treated with dupilumab in the United States of America [24]. After 
no response to TCS, SCS, and phototherapy, the patient received her first loading dose of dupi-
lumab at 24 weeks gestational age. Her skin dramatically improved during her pregnancy and 
she had an uncomplicated delivery at 37 weeks and 6 days gestation. Apart from gestational 
diabetes and eye irritation for 1–2 days after injections, there were no other drug-related ad-
verse effects or complications after the introduction of dupilumab. 

In the opinion of the ETFAD, neither experimental data nor theoretical considerations in-
dicate the teratogenicity of dupilumab [4]. The authors recommend against the use of dupi-
lumab in pregnant and lactating women [4]. The European Respiratory Society and the Tho-
racic Society of Australia and New Zealand Task Force on the management of reproduction 
and pregnancy in women with airways diseases classifies dupilumab as “Possibly Safe” in pre-
pregnancy, pregnancy, labor, and breastfeeding states [25]. This classification was based on 
data provided by case reports and the Xolair Pregnancy Registry (EXPECT) study which sug-
gest that outcomes of pregnancies exposed to omalizumab in the first trimester do not differ 
significantly from other pregnant women with moderate-to-severe asthma. The authors com-
ment that since the transport of monoclonal antibodies across the placental barrier increases 
as pregnancy progresses, any potential fetal effects are likely to be greater during the last two 
trimesters of pregnancy [25]. 

The European Medicines Agency (EMA) reported data from one phase 2b and three phase 
3 studies assessing all investigational indications for dupilumab including over 2,500 patients 
with AD [26]. As of the data cut-off date (27 April 2016), there were a total of 23 pregnancies 
in patients exposed to dupilumab resulting in seven live births of eight healthy infants (includ-
ing one set of twins), two elective abortions, and six spontaneous abortions (SABs), with five 
pregnancies ongoing at the time of the data cut and three pregnancies lost to follow-up. Of the 
six patients with SAB, two had one or more factors known to increase the risk of SAB, i.e., 
elevated parathyroid hormone, clotting disorders, and a history of infertility [26]. In the EMA 
“Committee for Medicinal Products for Human Use assessment report on extension of mar-
keting authorization and indication variation” for dupilumab in asthma treatment published 
in 2019, a summary of pregnancy outcomes was reported from one phase 2b and two phase 
3 studies [27]. A total of 19 pregnancies in patients exposed to dupilumab were reported re-
sulting in eight healthy infants (including one set of twins), one infant with Turner’s syndrome 
associated with bicuspid aortic valve, three elective abortions, and five SABs, with three preg-
nancies ongoing at the time of the data cut. Of the five patients with SAB, three were deemed 
to be unrelated to dupilumab given the presence of at least one risk factor for SAB, i.e., clotting 
disorders, prior use of infertility treatments, advanced age, and twin pregnancy [27]. The EMA 
assessment reports for dupilumab indicate that the SAB rate registered during the dupilumab 
studies in AD and asthma did not exceed that of the general population [26, 27]. Overall, no 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal out-
comes could be determined due to the small number of pregnancies analysed [26, 27]. 

Dupilumab and Breastfeeding 
There is no available evidence on the effects of dupilumab on the breastfed infant and for 

this reason the ETFAD does not support its use in lactating women [4]. Human IgG is known 
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to be excreted in breastmilk [8]. As experience during pregnancy and lactation is limited,  
monoclonal antibodies should only be used if conventional therapies for AD have failed [25]. 
Due to their high molecular weight, the secretion of biologic agents in breast milk is miniscule 
except during the first three days, when there are wide gaps between the breast alveolar cells 
which enable immunoglobulins to pass through [8]. Thus, it is better to avoid breastfeeding 
during this period [28]. There are no safety concerns regarding mothers treated with TNF-α 
inhibitors who breastfeed their infants due to the miniscule amounts secreted in breastmilk, 
and protein degradation by the acid and proteolytic enzymes in the infant’s gut, thereby pre-
venting gastrointestinal absorption [15]. Use of biologic agents and/or breastfeeding should 
therefore be avoided in the first few days of life and in preterm infants who are likely to have 
an immature gastrointestinal tract [8]. Extrapolation of breastfeeding safety data on TNF-α 
inhibitors to newer biologic agents such as dupilumab must be done with caution and only if 
the benefits outweigh the risks [8, 15]. 

Dupilumab and Neonatal Considerations 
The effects of dupilumab exposure in pregnancy on the neonatal immune system are un-

known. Patients with AD who receive biologic therapy during pregnancy should be advised of 
the potential for an impaired immune response in their newborns [15]. A fatal case of dissem-
inated Bacillus Calmette-Guérin (BCG) infection was reported in an infant exposed to inflixi-
mab during pregnancy following a live BCG vaccination [29]. Dupilumab has not been shown 
to have adverse effects in adult patients who receive inactive vaccines [30]. In fact, patients 
treated with dupilumab who receive inactive vaccines develop normal immune responses 
against these antigens [30]. Although no data are available on live vaccinations and dupilumab 
treatment, some experts predict that there will be no safety issues for the infant, given that 
interleukin inhibitors have less effect on systemic immunity [30]. As biologic agents are more 
actively transported across the placental barrier in the second and third trimesters of preg-
nancy, the administration of live vaccinations should be avoided in newborns with exposure 
to biologic agents in the later trimesters for at least six months after delivery, or when the 
serum levels of biologic medications are no longer detectable [8, 15, 31]. Inactive vaccinations 
on the other hand are permitted and should follow the standard national immunization sched-
ule [8, 15]. 

Conclusion 

There are limited available data on the use of dupilumab in pregnant women to inform 
any drug-associated risk. Until more experience is available, systemic treatment in pregnant 
women with AD is restricted to corticosteroids, cyclosporine A, and azathioprine. To our 
knowledge, this is the first case report of a pregnant patient with AD treated with dupilumab 
in Australia. Maternal and fetal outcomes were excellent. Our case highlights that dupilumab 
use in pregnancy has its place but should be preceded by careful assessment of whether the 
potential benefits justify the potential risks to the fetus. Clinicians are encouraged to enroll 
their patients in manufacturer-sponsored pregnancy registry studies or surveillance pro-
grams to monitor outcomes in women exposed to dupilumab during pregnancy. As such, all 
pregnancy outcomes, adverse or otherwise, should be reported to increase our understanding 
of the effects of dupilumab use during pregnancy and lactation. 
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Fig. 1. Timeline showing the influence of treatment with dupilumab on severity of atopic dermatitis before, 

during, and after pregnancy, as reflected by the Eczema Area and Severity Index (EASI) score. 
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