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Lipoid Proteinosis: A Previously Unrecognized Mutation and Therapeutic Response to Acitretin
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Lipoid proteinosis (LP), also referred to as hyalinosis
cutis et mucosae or Urbach-Wiethe disease, is a rare
autosomal recessive genodermatosis characterized by
a hoarse voice, and thickening of the skin and mucous
membranes with pox-like scarring (1, 2). Onset is usually
in infancy, with hoarse cry, while skin lesions can mani-
fest in early childhood or later. They consist of yellowish
infiltrated papules and nodules, and verrucous hyperkera-
tosis of the elbows, knees and buttocks. Beaded papules
of the eyelids, also known as moniliform blepharosis,
are the most typical sign of the disease. In addition, skin
fragility may be present during childhood, resulting in
trauma-induced vesicles and blis-
ters with residual acneiform scars.
Mucosal lesions always comprise
vocal cord and laryngeal thick-
ening, accompanied by variable
tongue, palate, and lip infiltration.
Extracutaneous signs may include
epilepsy and neuropsychiatric
disorders associated with cerebral
calcifications (1, 2). LP is charac-
terized by periodic acid—Schiff
(PAS)-positive basement mem-
brane thickening around blood
vessels, adnexa, and along the
dermal—epidermal junction (DEJ),
as well as hyaline deposition in
the dermis. The disease is due
to mutations in the ECM1 gene,
which has 4 major splice variants
encoding isoforms of extracel-
lular matrix protein 1 involved in
the structural organization of the
dermis (1-4).

CASE REPORT

A 17-year-old male was referred to
our Rare Skin Disease Center with
hoarseness worsening over the pre-
vious 2 years. He was the first son of
healthy non-consanguineous parents.
In infancy he had presented trauma-
induced vesicles and blisters on the
legs and nappy area, followed a few
months later, by similar lesions on the
hands and dysphonia. At the age of 3
years, he had received a diagnosis of
epidermolysis bullosa simplex. In the

This is an open access article under the CC BY-NC license. www.medicaljournals.se/acta

Journal Compilation © 2017 Acta Dermato-Venereologica.

following years, skin thickening over the elbows, knees, and but-
tocks developed gradually, while skin fragility waned. Papular
lesions on the eyelid borders were noticed at 11 years of age. On
admission, physical examination revealed beaded papules of the
eyelids, atrophic and hypochromic scars on the limbs and buttocks,
verrucous skin plaques of the knees, buttocks and elbows (Fig.
1a, ¢). The lip commissures presented small waxy papules, and
the tongue was slightly thickened with reduced mobility due to a
short and infiltrated frenulum (Fig. 1e). The hair and nails were
not affected. In addition, the patient presented hoarseness, but no
breathing problems. He was otherwise healthy and never mani-
fested epilepsy or other neurological signs. LP was suspected and
laryngoscopy, cerebral computed tomography (CT) scan and a skin
biopsy performed. Laryngoscopy showed focal thickening of the

Fig. 1. Patient’s clinical and imaging features. (a) Moniliform blepharosis at presentation and (b)
after 6 months of acitretin therapy. (c) Elbow skin thickening and hyperkeratosis also appear markedly
improved (d) after 6 months of acitretin treatment. (e) Lingual frenulum and lip commissure infiltration.
(f) Cerebral computed tomography (CT) scan showing bilateral symmetrical calcifications of the mesial-
temporal lobes (arrows).
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vocal cords and waxy papular infiltration of the laryngeal posterior
commissure. In addition, CT scan revealed bilateral symmetrical
hyperintense nodules of 3—4 mm size, localized on the mesial tem-
poral lobes, compatible with calcifications (Fig. 1f). Histopatho-
logical examination revealed PAS-positive thickening of DEJ,
around vessels and adnexa and accumulation of a hyaline material
in the dermis. Immunofluorescence demonstrated broad reticular
staining for type IV collagen along the DEJ, in the upper dermis
and around the vessels (Fig. Sla, b'). Ultrastructural examination
confirmed the presence of numerous lamina densa duplications
around dermal vessels (Fig. Slc'). Altogether, these findings were
consistent with LP. The diagnosis was also confirmed by muta-
tion screening of the ECM1 gene, which showed 2 heterozygous
truncating mutations, ¢.735_736delTG (p.Cys245%*) in exon 7 and
c.1446_1450delCCCTG (p.Ala484Leufs*9) in exon 10 (mutation
designation according to NM_004425.3 NCBI reference sequence)
inherited from the father and the mother, respectively (Fig. S1d")
(5). The former variant is a mutation previously described in LP
patients; the latter variant is here reported for the first time associa-
ted with LP (3—6). Both variants were screened and never detected
in the constitutive DNA of 60 Italian individuals. At protein level,
the p.Ala484Leufs*9 results in a short missense sequence, which
alters one of the typical cysteine-containing motifs [CC-(X7-10)
C] of ECMI, followed by a premature termination codon that
deletes the last 47 amino acids from the C-terminus. This region
is known to interact with perlecan, an important component of
basement membranes (4, 7). The ¢.1446_1450delCCCTG is found
neither in 1,000 genomes nor ExAc browser databases, while it is
annotated in the Exome Variant Server as marking 47 alleles out of
12,473 (allele frequency: 0.0038) of the American subpopulation
of African and European origin (ESP6500 release) that comprises
healthy controls, but also individuals with heart, lung and blood
disorders or with extremes of specific traits inherent to these con-
ditions. Unexpectedly, 46 out of 47 of these alleles are entered in
homozygosity and only one in heterozygosity. An explanation for
the occurrence of homozygote genotypes is that these individuals
might have subclinical or disregarded LP phenotype, or a different
disease trait not directly correlated with LP. However, cohort or
phenotype information about any particular individual of ESP6500
is not publicly available. In addition, large-scale validation by
Sanger sequencing of ESP variants was not performed (http://evs.
gs.washington.edu/EVS/). Thus, the possibility that ESP6500 data
released for the c¢.1446 1450delCCCTG variant are not correct
should also be considered.

Our patient was started on oral acitretin treatment (0.5 mg/kg/
day), which resulted in major improvement in moniliform blepha-
rosis, skin thickening and verrucous lesions, already evident after 3
months and more marked at 6 months (Fig. 1b, d). Hoarseness also
appeared reduced, while laryngoscopy did not show significant
modifications. Acitretin was discontinued due to the development
of multiple and painful toenail pyogenic granulomas.

DISCUSSION

In childhood, our patient received a diagnosis of epider-
molysis bullosa based on the presence of trauma-induced
blistering. In the first years of life, differential diagnosis
of LP also includes erythropoietic protoporphyria, which
can show photo-induced vesicular lesions. However, the
cardinal features of hoarseness and moniliform blepha-
rosis usually orientate the clinician towards LP, which is
then confirmed by histopathological examination.

'https://doi.org/10.2340/00015555-2752

www.medicaljournals.se/acta

Our patient presented a mild phenotype with limited
scarring sequelae and modest mucosal involvement. In
theory, transcripts with mutation c.1446_1450delCCCTG
in the most 3’ exon (exon 10) are predicted to escape from
nonsense mRNA decay leading to the synthesis of trun-
cated polypeptides, while mutation p.Cys245* in exon 7
allows the expression of the ECM b splice variant, which
lacks exon 7 (4). However, survey of the global ECM1
mutation database (HGMD Professional) (3—6, 8-10)
reveals that homozygous nonsense mutations in exon 10,
such as the p.Arg481%*, result in full-blown disease, and
that LP patients with mutation in exon 7 are often not
milder than individuals carrying mutations outside this
exon. Moreover, intra-familial and inter-familial disease
variability is recognized in LP (4, 9). Therefore, with
respect to type and position of the pathogenic mutations
described thus far, no clear genotype-phenotype cor-
relation is evident. Patient age and, as-yet unidentified,
genetic and environmental modifiers are likely additional
determinants of disease severity (4, 9).

Oral retinoid efficacy in LP has been reported in single
cases and one small case series (11-14). Acitretin admi-
nistration at doses of 0.5 mg/kg/day has been described
to lead to variable improvement in cutaneous papules
and plaques, skin softening, reduction in blistering
and concomitant amelioration of mucosal lesions and
hoarseness. In the majority of patients acitretin efficacy
was more evident on mucosal than on skin lesions. The
specific mechanism of action of acitretin in LP has not
been investigated. It may be related to the modulation of
connective tissue metabolism and basement membrane
synthesis by retinoids, but also due to a direct effect on
the ECM1 gene, which has been shown to be a retinoic
acid-regulated gene in the developing kidney (15). In
our patient, skin improvement was particularly impres-
sive, with almost complete disappearance of moniliform
blepharosis, verrucous plaques of elbows and knees, and
flattening of buttock and perianal lesions (Fig. 1b, d).
Hoarseness was also improved. Unfortunately, acitretin
was interrupted due to the progressive development of
multiple toenail pyogenic granulomas.
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