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Abstract

Nonbullous congenital ichthyosis erythroderma (CIE) is an autosomal recessive disorder of
ineffective keratinization. We present a unique case of a 16-year-old female with CIE who
developed Cushing disease (CD) at age 13 with concomitant worsening of her skin disease. After
transsphenoidal resection of her pituitary adenoma, she had both resolution of her Cushing
symptoms and significantly milder skin manifestations of her CIE. To the best of our knowledge,
this is the first reported case of a patient with both CD and CIE, one that is important in
demonstrating the role of glucocorticoids in this disorder.
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Introduction

Cushing syndrome (CS) is a rare condition of hypercortisolemia with an incidence of two to
five new cases per million people per year [1]. Only 10% of these cases occur in children.
The most common first manifestation of CS in children is a decline in growth velocity
accompanied by significant weight gain. Subsequent typical symptoms include headaches,
hypertension, insulin resistance, amenorrhea, hirsutism and delayed sexual development. CS
frequently presents with prominent skin findings including facial plethora, violaceous striae,
easy bruising, acne and acanthosis nigricans. The most common cause of CS in children is
exogenous glucocorticoid administration, but the most common cause of endogenous CS is
Cushing disease (CD), in which hypercortisolemia results from autonomous production of
adrenocorticotrophic hormone (ACTH) by a pituitary adenoma [1]. Treatment of CD is
surgical and is often curative.

Congenital ichthyosis erythroderma (CIE) is an autosomal recessive disorder characterized
by abnormal skin function due to defective cornification, the final step in keratinization [2].
The prevalence of CIE is estimated to be 1 per 200,000 in the US. CIE features include
erythroderma, fine white scaling and palmoplantar keratoderma [3]. Patients with CIE may
also present with impaired temperature regulation due to hypohidrosis [4]. There is no cure
for ichthyosis, and treatment focuses on improving skin condition and appearance [3].
Treatments vary from mechanical elimination of scales, emollients, topical keratolytic
agents and oral retinoids. Topical corticosteroids are not usually indicated as they do not
improve the disease process and confer a risk of systemic absorption [2].

In this report, we present a female patient with non-bullous CIE who developed elevated
endogenous cortisol levels due to CD with subsequent worsening of her skin disease. Her
skin symptoms improved after resolution of her CD.

Case presentation

A female patient with CIE presented at age 13 with worsening skin disease and symptoms
consistent with CD.

Her first manifestation of CIE was noticed at birth with peeling of the palms and soles. She
subsequently experienced desquamation, erythroderma and heat intolerance throughout
childhood. She has no family history of skin disorders. A biopsy performed at 2 years of age
was consistent with nonbullous CIE. A genetic test was positive for a mutation in the
NIPAL 4 gene, with two heterozygous variants identified: R153Q, a novel variant, and
A176D, a pathogenic variant already associated with autosomal recessive ichthyosis [5].

At 13 years of age she developed significant weight gain, decreased height velocity, moon
facies, dorsocervical fat deposition, abdominal striae and primary amenorrhea. Her CIE skin
manifestations worsened with facial erythroderma of her face and extremities (Figures 1A
and 2A).

Adrenocorticotropic hormone (ACTH)-dependent hypercortisolemia was confirmed with
elevated midnight cortisol of 12.3 pg/dL (<1.8 pg/dL); free urinary cortisol of 298.3 mg/24 h
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(4.0-56.0 mg/24 h); morning cortisol after 1 mg dexamethasone suppression test of 21.8
ug/dL (<1.8 pg/dL); morning ACTH level of 42 pg/mL (5-46 pg/mL). Pituitary magnetic
resonance imaging (MRI) failed to identify a pituitary adenoma; however, an 8 mg
dexamethasone suppression test and inferior petrosal sinus sampling were consistent with a
pituitary source. She underwent transsphenoidal resection with pathology showing a 5 x 6 x
4 mm pituitary adenoma. A post-operative corticotropin-releasing hormone (CRH)
stimulation test showed an undetectable cortisol and an ACTH lower than 20 pg/mL on post-
operative day 8.

One year post-operatively, she exhibits resolution of her CD. She grew 3 cm and lost 12 kg
over the last year. The dorsocervical fat pad and striae have resolved and she experienced
menarche 3 months after surgery.

Her CIE-related skin manifestations also improved remarkably (Figures 1B,C and 2B,C).
She had no further desquamation, no facial rash and she reports good tolerance to heat and
exercise. Her only remaining manifestation is xerosis. She is using moisturizing cream daily
and no other treatment for CIE.

Discussion

We present a patient with significant worsening of CIE skin manifestations in association
with findings consistent with CD. Her skin findings worsened during times of
hypercortisolemia and improved after her cortisol levels normalized. This is the first
reported case of a patient with both CD and CIE; several cases of CS have been reported in
this journal but none with this particular combination [6-8]. However, two previous cases of
exogenous CS associated with CIE have been reported in the literature. Both were pediatric
patients who were treated with excessive topical glucocorticoids and subsequently developed
CS [9]. Similar to our patient, hypercortisolemia led to exacerbation of skin symptoms
which improved with discontinuation of steroids.

Glucocorticoids directly impair normal epidermal cell function resulting in many of the skin
manifestations associated with CS [10, 11]. This effect is mediated, in part, through the high
expression of glucocorticoid receptors found on basal keratinocytes and through suppression
of keratinocyte growth factor which is important for wound healing [11, 12]. In CIE, which
is characterized by impaired cornification, exposure to supraphysiologic glucocorticoids
likely results in further inhibition of already impaired keratinocyte function. Thus, it follows
that glucocorticoids would exacerbate CIE skin manifestations, as demonstrated in this
patient.

This case allows us to observe the unique interplay of two rare conditions in a single patient
and highlights the direct effect of glucocorticoids on epidermal function. To the best of our
knowledge, this is the first reported case of a patient with both CD and CIE and shows that
glucocorticoids that are so extensively used in treating various skin disorders may in fact be
contra-indicated in others.
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Key learning points

. CIE is a rare skin condition which presents with erythroderma, fine white
scaling, palmoplantar keratoderma and hyperhidrosis.

. Skin manifestations of CIE may be worsened by exogenous or endogenous
glucocorticoids.

What is new?
. This is the first reported case of a patient with both CD and CIE.

. This case demonstrates the effect CD can have on skin and underlying skin
disorders.
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Figure 1:
Erythema on the patient’s face improved after pituitary surgery with biochemical cure of her

CD. (A) Preoperative; (B) 6 months after surgery; (C) 1 year after surgery.
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Figure 2:
Erythema on the patient’s arm improved after pituitary surgery with biochemical cure of her

CD. (A) Preoperative; (B) 6 months after surgery; (C) 1 year after surgery.
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