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Abstract

Bullous congenital ichthyosiform erythroderma is a rare autosomal dominant
genodermatosis that typically presents in newborn infants. Mutations primarily
of keratin 1 or keratin 10 causes, defective keratinization, leading to skin fragility,
blistering, and hyperkeratosis. This condition can be difficult to distinguish from
other exfoliative and bullous conditions, including staphylococcal scalded skin
syndrome. We report a case of bullous congenital ichthyosiform erythroderma
in a 12-hour-old infant and discuss the approach to management of the disease
as well as the differential diagnoses.
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Abbreviations

BCIE: Bullous Congenital Ichthyosiform Erythroderma; ICU:
Intensive Care Unit

Introduction

Bullous congenital ichthyosiform erythroderma (BCIE), also
known as epidermolytic hyperkeratosis, is a rare autosomal dominant
skin condition with a prevalence of 1 case per 200,000 to 300,000
individuals [1]. Up to 50 percent of cases can occur as sporadic
mutations. BCIE is caused by mutations in keratin 1 or keratin 10,
which are involved in suprabasilar keratinocyte differentiation [2-
6]. Mutations in keratin proteins lead to defective keratin formation
and disruption of the keratin cytoskeleton. Furthermore, keratin
mutations result in abnormal keratin filament clumping. These
defects in the keratin protein network result in subsequent skin cell
collapse and skin fragility. This clinically manifests as blistering,
hyperkeratosis, and hyper proliferation.

Onset of BCIE typically occurs in newborns. At birth, patients
present with generalized erythroderma, characterized by erythema
and scaling, with or without edema over 90% of the skin [7]. Erosions,
blisters, and peeling are typically present [7]. Although the blistering
and erythema often improve over time, hyper keratotic scale becomes
more prominent, most commonly over the neck, hands, feet, and
joints. Other affected areas include the scalp and the infragluteal
folds. An ichthyotic skin disorder persists throughout the lifetime of
the patient.

BCIE can be difficult to distinguish from exfoliative skin diseases
and bullous conditions. Herein, we present a case of BCIE in an
infant, describe how the final diagnosis was obtained, and discuss
management and treatment strategies for patients with BCIE.

Case Presentation

A 12-hour-old infant female presented with multiple erosions to

the inpatient neonatal intensive care unit (NICU) at the University
of California, Davis Medical Center after transferring from an
outside facility. She was born by caesarean section at 36 weeks at
the outside facility and was reported to be feeding well prior to her
transfer. Blisters and erosions were noted at birth, at which point,
the patient was transferred and she had been empirically started on
vancomycin and gentamicin. There was no known history of bullous
or ichthyosiform disease in her immediate family including two
siblings; the extended family history was uncertain. Physical exam
revealed an afebrile newborn with superficial erosions over the entire
body, especially on the lower extremities and the groin (Figure 1).
She had multiple bullae the left palm (Figures 2). These bullae and
erosions were notably present on sites exposed to more friction such
as the buttocks, thighs, posterior calves, palms, and soles. She was
erythroderma with a fine white scale over the entire body. Her blood
and wound cultures from the erosions were negative. Her blood
chemistry and blood cell counts were within normal limits.

Based on her clinical presentation of generalized blistering,
the differential diagnosis was wide including BCIE, ichthyosis
bullosa of Siemens, staphylococcal scalded skin syndrome, bullous
syphilis, bullous candidiasis, epidermolysis bullosa, and Stevens -
Johnson syndrome. The fine white scale was most suggestive of an

Figure 1: Diffuse white scaling was noted and the baby was erythrodermic.
Multiple erosions were noted.
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Figure 2: A) Two bullae were noted on the left palm. B) Multiple erosions
were noted on the soles of the feet.

ichthyosiform disorder. Frozen section and formalin-fixed biopsies
revealed hyperkeratosis associated with marked hyper granulose,
variously sized and shaped prominent keratohyaline granules,
eosinophilic globules, and vacuolated, feathery appearance of upper
spinous cells (Figure 3). Genetic testing revealed a heterozygous
E489K mutation on the keratin 1 gene, confirming the diagnosis of
BCIE.

The infant was treated with topical emollients to the entire body,
and her erosions healed with minimal scarring. The parents apply
moisturizers daily, and the baby has remained free of secondary
infections 15 months later. Although not present at birth, the infant
has now developed hyperkeratosis skin of flexures of the arms and the
legs, and the mother applies urea cream to reduce hyperkeratosis and
prevent fissuring.

Discussion

BCIE is a congenital form of ichthyosis that causes disturbance of
the epithelial barrier, which may lead to severe infection and sepsis if
not identified and controlled. Therefore, for a pediatric patient with
possible BCIE, it is important for clinicians to consider this diagnosis
in any newborn born with multiple bullae and generalized white
scaling. The genetic defects are typically found in keratins 1 or 10 with
acral bullae forming in those with keratin 1 defects [1], as was present
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Figure 3: Epidermolytic hyperkeratosis. Hyperkeratosis associated with
hypergranulosis, coarse keratohyaline granules, eosinophilic globules, and a
vacuolated, feathery appearance of the upper spinous cells.

in the case described here. Keratins 1 and 10 are significant structural
proteins that are found in the granular and suprabasilar epidermal
layers. Although BCIE is associated with many different mutations,
the main alterations attributed to the disease are point mutations in
the 1A and 2B domains of the alpha helix that cause an amino acid
change [8,9].

In the setting of newborns with blisters, it is important to rule
out staphylococcal scalded skin syndrome (SSSS), a toxin-mediated
skin condition that presents with blistering, widespread erythema,
and exfoliation. However, this patient had no signs of infection with
normal vital signs, normal interaction with the mother, and negative
blood cultures. The fine white scale served as an important clue as this
supported an ichthyotic etiology over SSSS. Furthermore, the erosions
and erythema of SSSS are usually focused on the flexural surfaces
whereas the erosions were in friction dependent areas in the case
presented. Histologically, BCIE shows epidermolytic hyperkeratosis,
characterized by acanthuses, prominent (“coarse”) keratohyaline
granules, eosinophilic globules and perinuclear bands (representing
clumps of defective keratin) [10,11], perinuclear vacuoles, and
hyperkeratosis with ballooning degeneration of the granular and
spinous layers of the epidermis [1]. These same histopathologic
features are generally confined to the superficial portions of the
epidermis in ichthyosis bullosa of Siemens and to acral skin in
epidermolysis palm plantar keratoderma. In contrast, staphylococcal
scalded skin syndrome is characterized by a non-inflammatory, non-
epidermolytic intraepidermal acantholytic cleavage plane restricted
to the granular cell layer [12].

BCIE can be passed in an autosomal dominant fashion or can
develop sporadically [7]. In some cases, the mother can have a mild
presentation of disease due to somatic mosaicism [13], but there was
no evidence of localized disease in either of the patient’s parents.
Genetic prenatal counseling should be offered to the family for future
pregnancies, and a prenatal diagnosis can be made through fetal skin
biopsy, amniocentesis, and chorionic villus sampling [14].

Initial treatment early in disease is targeted towards symptomatic
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relief and management of the secondary complications of the
erosions. These complications include electrolyte imbalance,
dehydration, infection, and sepsis. Erosions need to be managed
meticulously with barrier protection and gentle handling of the
skin to minimize the development of secondary infection. Bacterial
overgrowth, particularly from Staphylococcus aureus, and an
odor can develop as a result of scale accumulation, which may be
controlled with chlorhexidine or antibacterial cleansers. Later in
disease, emollients as well as topical and systemic retinoids can be
considered. Topical emollients are considered mainstay therapy,
as well as creams or ointments that possess keratolytic properties
to reduce the hyperkeratosis scale that develops in these patients.
Examples include urea, alpha-hydroxy acids [15], lactic acid, and
glycerin, although lactic acidosis is a concern with topical lactic acid
in infants and small children [16]. Topical retinoid, such as retinoic
or tazarotene, may be useful and systemic retinoids may be needed
for more severe cases [17-19]. Acitretin is an effective systemic option
for BCIE with typical treatment doses ranging from 5 mg every other
day (in a 10-year-old boy with no weight based dosing reported) to
25 mg daily [17-19]. Isotretinoin has also been shown to be effective
[20], as demonstrated in a multicenter study composed of twenty-
two patients showing improvement in 90% of those treated [21].
Treatment doses were typically at 2 mg/kg with a maximum of 4 mg/
kg. Topical and systemic retinoids appear to be more effective in those
with defects in keratin 10 rather than keratin 1 although isotretinoin
was not included as a treatment in this study [19].

Bullous congenital ichthyosiform erythroderma is rare and has
a challenging differential diagnosis. Nevertheless, it is important for
clinicians to identify the disease early in order to reduce morbidity
and mortality as evidenced by this case.
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