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Background: Pregnancy in epidermolysis bullosa (EB) has not been comprehensively studied.
Objective: We aimed to develop a foundational database, which could provide peri-obstetric advice in EB.
Methods: Survey questionnaires were sent to obstetricians, unaffected mothers of EB babies, and mothers with
EB. Results were analyzed using chi-square, Fisher exact, and t-tests.
Results:Outof 1346obstetricians surveyed, 195 responded, andonly14hadencounteredEB.All recommendednormal
vaginal delivery (NVD), except for one elective Caesarean section (CS). We received responses from 75 unaffected
mothers who had delivered EB babies. They had significantly more complications in their EB pregnancies compared
to their non-EB pregnancies. A further 44womenwith various types of EBwhohad given birth responded.Most deliv-
ered viaNVD and hadno significant increase in complications in both their EB and non-EB pregnancies. In both groups,
there were no significant differences in blistering at birth in babies delivered via NVD and CS.
Conclusion: In conclusion, most patients with EB who are capable of giving birth do not have an increased risk for
pregnancy-related complications andNVDappears tobe safe. Awareness of this data amongst obstetricians andderma-
tologists should lead to improved quality of care for mothers and babies affected with EB.
© 2015 The Author(s). Published by Elsevier Inc. on behalf of Women's Dermatologic Society. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Ongoing research on various aspects of epidermolysis bullosa (EB) is
currently underway. Most reports are focused on the molecular basis
and classification of this disease. Diagnostic criteria and treatment op-
tions for this condition are constantly evolving, but little focus has
been directed towards pregnancy and childbirth in these patients.
There is a scarcity of literature available addressing this important
issue, and this paper aims to fill that gap, and provide sound evidence
and guidance for mothers who are pregnant with EB babies.

Milder forms of EB, such as EB simplex, often go undiagnosed: this
could explain the relative lack of pregnancy cases reported. On the
other hand, very few reports in the literature detail pregnancy and child-
birth experiences of mothers and infants with more severe forms of EB,
including junctional EB (JEB) and recessive dystrophic EB (RDEB). It
does not always follow that all patients with severe forms of EB will
have difficult pregnancies (Price and Katz, 1988).

The bulk of the available literature is mainly on prenatal diagnosis of se-
vere forms of EB (EBS or JEBwith pyloric atresia, Herlitz JEB, and RDEB) and
its role inmanagement decisions such as termination (D’Alessio et al., 2008;
Marinkovich et al., 1995;Yanet al., 2007; Pfendner et al., 2003;Norup1999).
A survey performed in Denmark amongst obstetricians and pediatricians
showed that in the case of newbornswith severe EB, therewas a strong con-
sensus to withhold life-prolonging treatment, reflecting attitudes to EB
(Norup 1999).

A patient with non-Herlitz JEB was reported who had two miscar-
riages prior to giving birth successfully via Cesarean section under epidu-
ral anesthesia (Price and Katz, 1988). A patient with RDEB in Germany
had two vaginal deliveries resulting in healthy babies, with uncomplicat-
ed episiotomy wound healing, and no exacerbations of EB during her
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pregnancy (Büscher et al., 1997). Another patientwith RDEB had preterm
labor at 36 weeks and premature rupture of membranes, yet delivered a
healthy baby via Cesarean section (Bianca et al., 2003). In the French liter-
ature, there is a report of a patientwith EBSwho developed a herpetiform
flare of EBS-DMduring the first twomonths of her pregnancy (Diris et al.,
2003). More recent reports include that of a patient with Kindler syn-
drome with vaginal stenosis who had a successful Cesarean delivery
(Hayashi et al., 2007). The report most recently published is a case report
of 11 pregnancies in three patients with recessive EB in Australia. One of
the patients had non-Herlitz JEB and had delivered two unaffected babies
via NVD eight years apart. The two other patients were sisters who both
had generalized RDEB. One of them delivered three healthy unaffected
babies via NVD, and the other delivered five unaffected babies via NVD.
They all had no complications or flare of their EB during their pregnancies
and the peripartum period (Choi et al., 2011). More recently, there has
been a report of three more women, each with RDEB-intermediate
(RDEB-I), all of whom had successful vaginal deliveries without major cu-
taneous or mucosal complications (Hanafusa et al., 2012). There is also an
online patient information handout on pregnancy and childbirth in EB
published by the Dystrophic EB Research Association (DEBRA) UK group
inMay2006which reports thatwomenwithEBhave successfullyhadvag-
inal and Cesarean deliveries (Pillay, 2006).

Labor and delivery practices include airway management strategies,
the role of regional anesthesia, and the use of nonadhesive tape and
padding (i.e. Mepitel, Mepilex, Mepitac, Mepiform) as minor trauma
may lead to severe lesions (Price and Katz, 1988; Pillay, 2006). Regional
anesthesia has been used successfully in these patients. There are five
reported cases that used either spinal or epidural anesthesia for Cesare-
an section, and epidural anesthesia for vaginal delivery without any en-
suing complications (Baloch et al., 2008; Broster et al., 1987; Berryhill
et al., 1978).

In view of this limited information, we designed a survey looking at
the experiences of a large group of obstetricians, unaffected mothers
whodelivered babieswith EB, and EB patients themselveswhohave de-
livered babies. We have developed a foundational database, and have
developed recommendations on periobstetric advice in relation to EB.

Methods

This study was granted ethics approval by the South Eastern Sydney
Local Health District Human Research Ethics Committee - Southern Sec-
tor on the 3rd of October, 2006 until July, 2012.

Questionnaires were sent out to three participant groups, namely
obstetricians in Australia, unaffected mothers who had given birth to
EB babies, and EB females who had given birth.

The list of obstetricians was obtained from the Royal Australian and
New Zealand College of Obstetricians and Gynecologists (RANZCOG),
whilst the list of EB patients and their parentswas obtained frompatients
known to us, most of whom are in the Australasian EB Registry which is
being maintained at St. George Hospital, Sydney, NSW, Australia (Kho
et al., 2010). The appropriate questionnaires were mailed to these obste-
tricians and patients in the post with self-addressed envelopes. Some
questionnaires were also handed out to member families of DEBRA
Australia and New Zealand, new patient referrals seen at St. George Hos-
pital, and patients attending EB clinics. All participants had given signed
informed consents to participate in the study and share their data.

A substudy was also performed that looked into the percentage and
locations of blisters, if any, in babies bornwith EB to unaffectedmothers
and those diagnosed with EB This was achieved by sending out further
questionnaires with body maps to both groups of respondents.

The data was then collated and summarized over a period of 4.8 years
(October 2006–August 2011). Statistical analysis was performed using
chi-square tests, t-tests, and Fisher exact tests. The statistical program
used was SigmaStat. Based on the results, peri-obstetric recommenda-
tions were made for EB patients and mothers giving birth to EB babies.

Results

Group 1: Data from obstetricians in Australia

The questionnaires were sent out in one batch to 1346 obstetricians
in Australia, and 195 responded. Only 14 of the 195 obstetricians who
responded had encounteredmothers or babies bornwith EB. Their aver-
age number of years in practice was 17. Six of the 14 obstetricians
attempted a literature search on EB in pregnancy and childbirth, but
only three were successful in finding any articles on pregnancy in EB.
Also, only four had coordinated the management of these patients
with a dermatologist.

The 14 obstetricians all recommended normal vaginal delivery (NVD).
However, one performed anelective Cesarean section (CS) at the patient’s
request which resulted in poor wound healing and a post-operative
wound infection. Furthermore, 111 of the 195 obstetricians indicated
the need to have information about EB available in antenatal clinics.

Group 2: Data from mothers without EB who had given birth to EB babies

We sent 122 survey questionnaires to EB-unaffected mothers who
had given birth to at least one child with EB. Attempts were made to
contact all non-responders, and they were re-sent the survey forms.
We received 75 completed questionnaires out of the 110 mailed out
(a 68% response rate or 75% response of those known to us). An addi-
tional 12 forms were returned, undelivered, owing to changes of ad-
dress. These pertained to 176 pregnancies and 174 births, 84 (48%) of
whom were affected by various types of EB: (35 with EBS, 14 with JEB,
19with DDEB, and 17with RDEB). Therewere 69 surveys frommothers
in Australia and 6 from New Zealand. The age of respondents ranged
from 19–78 (mean age of 46.2) and they had given birth to between
one and four children, with an average of about two children in each
family. A total of 43 out of the 75 mothers (57%) had children under
18 years of age. A summary of their characteristics is shown in Table I.

Mostmotherswith EBhadnormal vaginal deliverieswithout any ensu-
ing complications. The ratio of NVD to CS was 4:1. Table II shows the
modes of delivery of both EB-affected and EB-unaffected children whilst
Table III shows the list of complications during pregnancy and delivery of
both groups of babies from mothers who were unaffected by EB them-
selves. A chi-square analysis showed significantly more (approximately
two-fold) complications in the pregnancies that delivered EB babies
(22/84) as compared to EB-unaffected babies (11/90) (p= .031). Fisher’s
exact testing also revealed significantly more complications in EB babies
deliveredvia CS (including emergencyCS) as compared toNVD(pb .001).

Five cases of full-term babies not known to have EB in advance due
to a lack of family history of EB were delivered using vacuum suction
and/or forceps, resulting in skin being eroded from the babies’ head,
face and mouth areas; these babies were subsequently diagnosed with
severe forms of EB. The first case was a baby with RDEB delivered via
NVD and vacuum suction in which skin was removed from the baby’s
face and mouth. The second case was a baby with RDEB delivered via
NVD and forceps, where skin was removed from non-facial parts of

Table I
Demographics of mothers with EB, and mothers without EB, who have given birth to EB
babies.

Number of mothers
with EB

Number of mothers
without EB

Number of mothers 44 75
Mean age and age range 45.1 (22-82) 46.2 (19-78)
Mothers from Australia 37 69
Mothers from New Zealand 7 6
Number of offspring 112 174
EB-affected babies 54 84
EB-unaffected babies 58 90

EB, epidermolysis bullosa.
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