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SUMMARY
Epidermolysis bullosa (EB) is an inherited skin disease
with four main subtypes that cannot be distinguished
clinically at birth. All subtypes may present with
widespread life-threatening blisters and fragile skin,
making treatment and handling of the newborn with EB
challenging. The prognosis of EB depends on the
subtype, and therefore maximum treatment is necessary
until the final diagnosis is known. In this case, it took
2 weeks before a final diagnosis was reached. In the
meantime, we had several ethical discussions on the
treatment level. The most important issues were
management of pain and nutrition. For immediate pain
relief, intranasal fentanyl worked best and gabapentin
was successfully used for chronic pain. The feeding
difficulties were handled first by a nasogastric feeding
tube. Later a normal feeding bottle proved to be
adequate.

BACKGROUND
Epidermolysis bullosa (EB) is a severe inherited
skin disease with separation of the dermal epider-
mal component of the basal membrane.1 There are
four subgroups: Kindler syndrome, epidermolysis
bullosa simplex (EBS), dystrophic epidermolysis
bullosa and junctional epidermolysis bullosa.2 The
prognosis for each subtype is very different,
ranging from a normal life span with only minor
skin affection, to death in the neonatal period, with
severe skin affection.3 The individual subtypes
cannot be distinguished clinically at birth, and all
subtypes may present with severe life-threatening
blistering and variable mucosal involvement. The
handling of the newborn, until a final diagnosis and
prognosis is assured, is a challenging and difficult
time with severe ethical dilemmas, both to the
family and healthcare professionals.4 The ethical
questions on life and ‘quality of life’ are difficult
but important when dealing with these dilemmas.
These questions and discussions are necessary in
the management of the patient and the family.
We want to share this case for the benefit of

future patients, as we gained useful experience on
early EB management with a focus on pain therapy
started immediately after birth, handling of the
ethical dilemmas and addressing how to reduce
blood transfusions.

CASE PRESENTATION
A baby boy was born at term after an uncompli-
cated pregnancy. He presented with severe skin
blistering and was apparently in pain, crying more
than normal. When handled, new blisters and

erosions evolved. Within 30 min, he was trans-
ferred to the neonatal intensive care unit (NICU)
for pain and intravenous fluid treatment. A diagno-
sis of EB was suspected (figure 1).
At birth, the skin on the baby’s chest and

abdomen was erythrodermic with blisters. Around
the joints on the extremities the skin was easily
peeled off when touched, leaving moist erosions,
which bled easily. Four natal teeth (two incisors
and two molars) present were removed. The child’s
nails were long and dystrophic.
A local dermatologist performed a diagnostic

skin biopsy for immunofluorescence mapping, and
the staff from the department of dermatology took
care of bathing the child and dressing his wounds.

Figure 1 Clinical photo of the child shortly after birth.
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Obtaining a final diagnosis was expected to take 3 weeks or
more, which meant a lot of speculations about the diagnosis,
prognosis and future. Ethical considerations on treatment and
quality of life arose among the healthcare professionals and the
mother, who was a single parent.

Handling was painful for the baby and the fragile skin
became eroded with new blisters formed. Even normal hygiene
procedures such as changing of diapers became a troublesome
event, which made healthcare professionals reluctant to nurse
the boy. Some of the healthcare workers also found the smell of
his skin unpleasant. After starting wound dressings, some pain
relief was seen, but further pain relief was necessary.
Paracetamol and morphine worked insufficiently and increased
dosing of morphine led to respiratory failure treated with nalox-
one. After this episode, new ethical discussions on the level of
treatment were taken. The paediatricians discussed the ethical
dilemmas with a paediatric ethical committee at another univer-
sity hospital, and the involved persons agreed that the situation
was very difficult. At the age of 1 week, the paediatricians
assessed that treatment in this case was hopeless. The dermatol-
ogists, on the other hand, focused on possible improvement
over years and referred to two former patients diagnosed with
EB during the past 20 years. At the department of paediatrics, it
was decided that a medical ventilator was not an option if
respiratory failure should occur within the first months of life.
This decision was taken following the guidelines from the
National Board of Health.5

Similarly to the healthcare personnel, the mother had chal-
lenges in handling her child. She was encouraged to take as
much care of her son as possible with a focus on his neuro-
psychological stimulation. Unfortunately, the mother was a
single parent and also had to take care of another son, a
3-year-old, at home. Nurses on shifts resulted in constant
changes in adult contact with the patient. Light and sound
entertainment was brought to his room at the NICU to increase
stimulation and for entertainment of the child. Gradually, the
mother took more care of the boy, and began to accept the situ-
ation and provide as much care as she possibly could. Within
6 weeks, she was handling all the feeding and diaper changes
during the daytime, and also assisted in his daily bathing proce-
dures and changes of wound dressings.

INVESTIGATIONS
Indirect immunofluorescence staining was performed with 17
antibodies on a skin biopsy and the result was consistent with
EBS. Two intraepidermal splits were found in the granular and
basal layers. Diagnosing EBS can be made by histology on skin
biopsies but at the time of investigation the clinical team chose
to only take one biopsy due to the risk of infections, and this
biopsy was used for immunofluorescence.

Molecular genetic analysis by direct sequencing of DNA
extracted from peripheral blood lymphocytes from the proband
identified a KRT5 sequence variant: c.1429G>A; p.(Glu477Lys)
in heterozygous form. This missense mutation has previously
been reported in 2 (both sporadic) of 10 cases with generalised
severe EBS.6 The parents of the proband were both clinically
unaffected and, as most cases of EBS are autosomal dominant,
this case was most probably sporadic. The sequence variant was
not present in DNA from the mother, but a blood sample for
molecular genetic analysis from the father for the familial KRT5
mutation was not available.

EBS can be caused by mutation in either KRT5 or KRT14,
thereby disturbing the normal K5/K14 keratin filament
assembly.7

TREATMENT
In the NICU, an umbilical catheter was placed in order to
provide the child with intravenous saline to prevent dehydration
from extended evaporation from the skin. The catheter lasted
for 2 weeks, after which it was almost impossible to regain intra-
venous access.

Pain treatment
Initially, paracetamol and morphine were used but proved insuf-
ficient; phenobarbital was then introduced. As the child devel-
oped tolerance to morphine, he was changed to methadone and
ketamine. Before bathing and skin care, which was apparently
painful, he was treated additionally with midazolam and keta-
mine. Later, the preprocedure treatment was optimised with
intranasal fentanyl.

At the age of 2 months, oral gabapentin was introduced in
order to replace the phenobarbital and methadone, as this com-
bination heavily sedated the child. For 7 weeks during this tran-
sition, he had to be treated with clonidine due to abstinences.
At discharge (21 weeks old), gabapentin 4 mg/kg daily was the
primary pain medication dosed in three divided doses.
Paracetamol was administered before painful procedures. See
table 1.

Nutrition and feeding
Initially, the baby was fed on his mother’s milk, using a nasogas-
tric tube, and he was orally stimulated by short time breastfeed-
ing. In a 2-week period he also received intravenous glucose
and saline through his umbilical catheter. During hospitalisation,
when fed his mother’s milk, he developed diarrhoea and did
not gain weight. He was changed to Pregestimil (Mead Johnson)
and later to Infatrini (Nutricia), which made him gain weight.
At discharge, when he was 6 months old, he was bottle fed with

Table 1 Showing pain medication over time

Week Medication on a daily basis
Medication for
procedures

1 Morphine
Paracetamol
Methadone
Phenobarbital

Morphine only used 1st
week

2 Morphine phasing out and dc during
2nd week
Ketamine (rp)

Fentanyl 1.5 μg (nasal)
Midazolam
Ketamine

3 Ketamine (dc)

8 Gabapentin (rp) 2 mg/kg (one dose)
Phenobarbital phasing out

12 Methadone phasing out
Phenobarbital (dc)
Paracetamol (dc)

Paracetamol (rp)

13 Clonidin (rp) due to abstinences
17 Ketamine (dc)

Midazolam (dc)
20 Clonidine (dc)
21 at
discharge

Gabapentin 4 mg/kg (on 3 doses)
Methadone 1.1 mg×2, phasing out

*Paracetamol 48 mg

28 at home Methadone (dc) Fentanyl 20 μg nasal
(dc)

1 year Gabapentin 4 mg/kg on 3 doses *Paracetamol 48 mg
2 years None None

All medications orally/through nasogastric tube except fentanyl.
*Only at the dermatological department when bathing and dressing.
dc, discontinued; rp, new.
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Infatrini and water and the nasogastric tube could be removed.
Two months after discharge he began on a normal diet for age.

Infections
When he was 3 days old, the child had an infection with elevated
infection parameters and neutropenia. He was successfully treated
with ciprofloxacin administered through an umbilical catheter.
After this infection, amoxicillin was given orally for 3 days.

Blood samples
Only a few blood samples were taken during this patient’s admis-
sion; these revealed anaemia and hypoalbuminaemia, which was
accompanied by periorbital oedema. A single blood transfusion
and two transfusions with human albumin 20% were performed
through a scalp vein catheter. Intramuscular erythropoietin
(EPO) was administered twice weekly until the age of 9 months,
which made further blood transfusions unnecessary.

Skin therapy
During the first days of life, the child was treated with open
exposure in a humid incubator. When moving his extremities
the skin became eroded with blistering, requiring him to be
wrapped with non-adhesive dressings (Mepilex) and tubular
bandages. From the age of 2 weeks, he was bathed initially in
physiological saline. As his skin became malodorous, this was
changed to a weak solution of potassium permanganate (one-
fourth of usual solution).

OUTCOME AND FOLLOW-UP
Two weeks after birth, the baby was diagnosed with EBS, gener-
alised severe (formerly called Dowling Meara) based on the clin-
ical picture and skin biopsy. He was discharged at the age of
6 months. Personal assistants, and counselling and training of
the child by physiotherapists and ergo therapists, supported his
mother in caring for the child. At the time of writing, the boy is
2-years-old and has no need for medical pain relief. According
to his mother, he does have episodes of pain, especially when
bathing and, at times, during play.

He is seen regularly in the outpatient clinic at the department
of paediatrics and the department of dermatology. He has
achieved normal weight, length and head circumference, and
seems normal in his psychological development but delayed in
his neuromotor development (figure 2). At the time of writing,
he walks as expected of his age but in future he might experi-
ence motor difficulties due to contractions.

DISCUSSION
EB is a rare disease and, at our university hospital, with an
uptake area of 1.2 million inhabitants, only 2 patients have been
diagnosed with EBS generalised severe (Dowling Meara) during
the past 20 years. The incidence in Denmark has earlier been
estimated at 1/300 000.8

The uncertain outcome and crying of a child in pain is stress-
ful for both the mother and healthcare professionals, calling for
special handling and treatment. The collaboration between the
department of dermatology—having special knowledge on diag-
nosing and skin management of EB—and the NICU, was essen-
tial in this case. International help was sought in the UK from
‘Best Practice Guidelines for Skin and Wound care in EB’,9

published in 2012, which provided good knowledge and
ideas on the daily care for the child, including placement of the
nasogastric tube. Many of these recommendations have been
published as multicentre consensus recommendations by El
Hachem et al.10

Pain management was difficult but important in this case.
Inspiration was found in the literature where oral ketamine and
midazolam was recommended, but also at a risk of long time
consequences.11 12

For immediate pain relief, intranasal fentanyl proved to be
successful. It was easy to administer, had instant effect and was
harmless to the skin. With this drug, the procedures became
bearable to the child, mother and healthcare professionals at the
department of paediatrics. However, the child seemed rather
sedated, which compromised contact.

Figure 2 Clinical photo of the child at 6 months.

Learning points

▸ Pain relief and nutrition are essential in treating a newborn
infant with generalised epidermolysis bullosa (EB).

▸ Keep encouraging the family to be the main caregiver for
the child even if the child is severely sick.

▸ Use an interdisciplinary approach to these difficult-to-treat
patients.

▸ Have ethical discussions and write down decisions.
▸ Use EPO to reduce the necessity of blood transfusion, which

are very traumatic when dealing with generalised EB.
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Taking care of the child’s pain and nutrition also helped the
mother to be more at ease with the situation, and she accepted
the uncertainty of the prognosis. Also, morale improved among
the healthcare professionals, and they were better able to
support the mother—especially after gabapentin was initiated
and the boy did not have pain. Even though she was a single
parent with two children, the mother became the primary care-
giver for this very sick child during his admittance to the hos-
pital and certainly after hospital discharge.
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parent. GZ was the main contributor on the paediatric field. AB contributed mainly
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on what the important aspects are in this case. The final manuscript was approved
by all four authors.
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