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Abstract: Lamellar ichthyosis (LI) is a rare autosomal cornification disorder, with most cases due to a mutation in the transgluta-
minase-1 (TGM1) gene on chromosome 14. Patients with LI usually present with a collodion membrane and mild erythroderma at
birth, with the collodion membranes shedding within the first weeks of life and being replaced by a generalized scale. Typically, LI is
managed with oral retinoids, emollients, and keratolytic agents, eg, lactic acid. We report an LI case associated with atopic dermatitis
and asthma that showed a marked improvement with dupilumab treatment. This finding is highly significant as it may represent
a breakthrough in the treatment of LI, thus more research is needed to investigate the potential benefits of dupilumab for the treatment
of ichthyosis, such as the effects observed in our patient.
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Introduction

Lamellar ichthyosis (LI) is a rare autosomal recessive cornification disorder with a genetically variable pattern of
inheritance. A mutation in the transglutaminase-1 (7GM1) gene on chromosome 14ql1 has been observed in 50% of
LI patients, with only 5% of LI patients having a mutation in the CYP4F22 gene located on chromosome 19p13.12. Other
gene defects linked with LI are CERS3, PNPLAI, and ABCA12. Clinically, patients with LI have an encased collodion
membrane and underlying erythroderma at birth. These collodion membranes are typically shed within the first months of
life and transformed into generalized large scales. Other signs and symptoms of this disease include eclabium, ectropion,
and scarring alopecia, mainly on the scalp periphery due to the tautness of the facial skin. In addition, the accumulation
of scales over the sweat ducts can lead to obstruction causing heat intolerance.! Recently, several associated comorbid-
ities have also been reported including atopic dermatitis, rickets, chronic irreversible pulpitis, pseudoainhum of the toes,
and nuclear cataract.” > The use of oral retinoids, emollients, and keratolytic agents eg, lactic acid are the main treatment
methods for LI.° This article reports the successful treatment of an adult with LI and atopic dermatitis using Dupilumab.

Case Presentation
A 22-year-old male presented to our dermatology department three years ago complaining of severe pruritus, dryness, and
scaling since birth. The skin lesions started to appear on the extensor surface of the lower and upper limbs, slowly
progressing to involve the whole body including the trunk, scalp, forehead, and cheeks. His condition was associated with
atopic dermatitis and asthma. Furthermore, the patient had a history of decreased vision and bilateral macular atrophy since
childhood, and he was subsequently diagnosed with Stargardt's syndrome. He also reported a history and family history of
a left corneal ulcer due to severe dryness. An uncle on his father’s side had LI since birth, and all of his siblings have atopic
dermatitis not associated with LI. A skin examination revealed diffuse thick brown, plate-shaped scales throughout the body
(Figure 1), with a large hyperpigmented lichenified plaque over the antecubital fossa (Figure 2).

The diagnosis of LI was made clinically and confirmed by histopathological features and whole-exome sequencing
which identified a mutation in the CYP4F22 gene. The patient was initially started on 10 mg acitretin for three months to
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Figure | Diffuse thick brown plate-shaped scales on the extensor surface of the right lower limb, bilateral upper limbs, and anterior trunk.

Figure 2 Lichenified hyperpigmented plaque over the antecubital fossa.

treat LI, which was stopped due to the worsening atopic dermatitis. He was prescribed 10 mg methotrexate for four
months to treat atopic dermatitis which resulted in minimal improvement and was stopped due to severe gastrointestinal
upset. Subsequently, the patient received 300 mg dupilumab twice a month for the worsening atopic dermatitis, with
marked clinical improvements in the LI, atopic dermatitis, and asthma three months later.

Discussion

LI is a chronic disease that is usually diagnosed at birth and continues for a long time. Newborns are often covered by
a collodion membrane that peels off during the first days of life. Once the membrane has shed, it is replaced by
a widespread scaling with varying cutaneous redness. The classic form of LI is marked by dusky colored plate-like scales
that form a mosaic or bark-like pattern with no significant erythroderma. In the advanced form of the disease, severe
tautness of the facial skin can result in other clinical findings such as ectropion, eclabium, scarring alopecia affecting the
scalp and the eyebrows, and palmoplantar hyperkeratosis. Furthermore, the accumulation of scales on the sweat ducts and
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the external ear can lead to heat intolerance and hearing defects, respectively.” In addition, the disease might be
associated with endocrine, immunological, and central nervous system diseases.”

LI is autosomal recessive with an estimated prevalence of 1 in 100,000° and is generally a very heterogeneous
disorder. Several gene mutations have been linked with LI, including TGM1, CYP4F22, CERS3, PNPLAI, and ABCAI2.
TGM1 gene defects compromise most LI cases, whereas the CYP4F22 gene defects represent only 2% to 6% of LI cases.
TGM1 gene encodes one of the transglutaminase enzymes located in the epidermis that has a major role in the
development of the keratinized envelope, thus, the cornified envelope is missing in a patient with the 7GM mutation.
CYP4F22 is found on chromosome 19p13.12 and is a member of the heme-thiolate cytochrome P450 subfamily 4
(CYP4) and is essential in lipid metabolism. CYP4F22 encodes m-hydroxyls in the epidermis which are important in the
formation of acyl ceramides (acylCer) vital for normal skin barrier function. Furthermore, other genes associated with LI
include ALOX12B, ALOXE3, NIPAL4, CYP4F22, and ABCAI2."°

In our case, the patient developed LI with atopic dermatitis simultaneously at birth, later developing Stargardt's disease and
asthma. Several types of ichthyoses can be diagnosed clinically but the clinical diagnosis may be challenging in some patients
due to the various heterogeneities. Most forms of ichthyosis have no evident histopathological features but the presence of
a mutation in TGMI can confirm the diagnosis. Delaying skin biopsy until clear phenotypes develop is preferred.”"!

In general, ichthyosis is treated with topical agents and oral medications, consisting of hydration, keratolytics, and
modulators of keratinocyte differentiation. Hydration is achieved with creams, ointment, and a low concentration of salts,
urea, or glycerol. Other vital topical agents for desquamation include keratolytic agents such as alpha-hydroxy acids
(lactic acid, glycolic acid), salicylic acid, N-acetylcysteine, propylene glycol, and high-dose urea. Furthermore, retinoids
(tretinoin, adapalene, tazarotene) and calcipotriol are effective in controlling epidermal proliferation. Regarding oral
medications, oral retinoids are the cornerstone treatment for severe systemic LI. In such cases, the keratolytic effects of
oral retinoids not only permit shedding but also prevent further hyperproliferation.'? In our patient, although acitretin
provided a good therapeutic effect for LI, it was discontinued due to worsening atopic dermatitis. Dupilumab was
prescribed for three months to treat the worsening atopic dermatitis and markedly improved the LI (Figure 3), atopic
dermatitis, and asthma.

Dupilumab is a monoclonal antibody that inhibits both interleukin-4 (IL-4) and IL-13 signaling. It can be potentially
used for the management of a wide spectrum of dermatological, respiratory, and gastrointestinal disorders, for example,
prurigo nodularis, nummular eczema, allergic contact dermatitis, chronic hand eczema, spontaneous chronic urticaria,
bullous pemphigoid, alopecia areata, Netherton syndrome, allergic bronchopulmonary aspergillosis, chronic eosinophilic
pneumonia, allergic rhinitis, eosinophilic gastrointestinal disorders, particularly eosinophilic esophagitis, and food
allergies.'> Dupilumab is useful for the treatment of atopic dermatitis mainly due to its role in helper (Th)2-mediated
immunity. Furthermore, it also decreased atopic dermatitis-induced molecular cutaneous changes, which results in

a marked improvement in atopic dermatitis clinical presentation.

Figure 3 Marked improvement of both lamellar ichthyosis and atopic dermatitis after three months of dupilumab treatment.
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Conclusion
Three-month treatment with dupilumab improved a case of lamellar ichthyosis associated with atopic dermatitis and
asthma.

Abbreviations
LI, Lamellar Ichthyosis; TGM1, Transglutaminase-1; acylCer, Acyl ceramides.
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