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1 | INTRODUCTION

In 1964, Wilkinson et al." defined as Netherton syndrome
the triad consisting of congenital ichthyosis, trichorrhexis
invaginata, and atopy. Netherton syndrome is an autoso-
mal recessive disease due to a biallelic mutation of serine
protease inhibitor Kazal type 5 gene (SPINKS5), character-
ized by widespread disorder of skin keratinization, atopic
diathesis, and alteration of the hair shaft, especially of
hair and eyebrows. The SPINKS5 mutations previously
described may be of different types such as frameshift,
nonsense, missense, or altered splicing determining the

A child who comes to our attention for the appearance of erythematous, scaly
lesions localized to the upper and lower limbs for 2 months. Histological features
suggested ichthyosiform disease and concomitant mutations in the SPINK5 and
FLG2 genes confirmed Netherton syndrome with severe atopic manifestations.

atopic dermatitis, filaggrin 2, ichthyosis, Netherton syndrome, SPINKS, trichorrhexis

complete absence of the enzyme or its aberrant function.?
Multiple cutaneous manifestations may be observed in
Netherton's syndrome such as an ichthyosiform erythro-
dermia, continuous skin peeling, and localized ichthyosis
circumflexa.

2 | CASE REPORT

A 2-year-old child with a previous diagnosis of atopic
dermatitis presented because of the appearance since
2 months of itchy erythematous, scaly lesions localized at
the hands, feet, and knees. At the time of the visit, there
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were erosions with peripheral fine scale, symmetrically
located at the hands, forearms, groins, and heels. In addi-
tion, at face and neck there were well-defined erythema-
tous, scaly patches (Figure 1A,B). There were also thin,
fragile hairs, some broken, especially in the temporal and
occipital areas. Trichoscopy and light microscopy exami-
nation showed typical trichorrhexis invaginata of hairs,
eyelashes, and eyebrows (Figure 1C,D). No family his-
tory of atopic dermatitis was reported; the parents were
consanguineous and in good health. Abnormal laboratory
investigations included elevated IgE levels (306 kU/L).
Histological examination of lesional skin showed epi-
dermal hyperplasia with moderate hypergranulosis and
marked hyperortho-parakeratosis arranged in parallel
laminae. Furthermore, at the edge of the sample, a very
thickened orthokeratotic stratum corneum was present
forming a collarette scale. In the papillary dermis, a mild
perivascular lympho-histiocytic infiltrate with some in-
travascular neutrophils was observed (Figure 1E, F).

Genetic revealed the presence of a variant c877A> C in
heterozygosity in the filaggrin 2 gene (FLG2) and of a vari-
ant c882+1G> C in homozygosity in the serine protease
inhibitor Kazal type 5 gene (SPINK5). At the follow-up
visit, the patient presented diffuse eczematous lesions,
excoriations, and post inflaimmatory hyperpigmenta-
tion. In addition, at the lower limbs, there were serpigi-
nous and polycyclic erythemato-desquamative lesions.
Dermatoscopy showed double-edged scale suggestive
for ichthyosis linearis circumflexa (Figure 2A). Topical
tacrolimus 0.03% on the face and topical corticosteroid
on eczematous patches was prescribed, plus urea-based
emollients. During the follow-up, the patient reported the
onset of fever (37.7°C) and a painful rash, with serous-
hemorrhagic vesicles and honey crusts localized mainly
on the right hemiface and in the right retroauricular re-
gion (Figure 2B). Microbiological culture and molecular
testing revealed the presence of Staphylococcus aureus
and human herpes simplex virus type 1 (HSV-1) DNA

FIGURE 1 (A, B), erythematous,
scaly lesions, and erosions with
periferical fine scale; ©, trichoscopy
showig trichorrhexis invaginata of

hairs; (D), examination of the hair

under light microscopy showing the
presence of golf-tee hair; (E, F), marked
hyperortoparacheratosis arranged in
parallel laminae with an orthokeratotic
stratum corneum thicker than the

rest of the epidermis, forming the
collarette scale, with a mild perivascular
lymphohistiocytic infiltrate in the
papillary dermis (hematoxylin and eosin,
original magnification: (E) x40; (F) x100)
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FIGURE 2 (A)dermatoscopy
showing double-edged scale; (B) vesicles
with serous-hemorrhagic content and
honey crusts localized on the right
hemiface and in the right retroauricular
region were evident; (C, D), marked
improvement of skin lesions at the follow-
up visit

confirming the diagnosis of bacterial infection associated
with eczema herpeticum (Kaposi varicelliform eruption).
In addition, a nasopharyngeal swab revealed the presence
of Sars-CoV-2 RNA. The patient was treated with ceftri-
axone 50-100 mg/kg intravenously, once daily for 7 days
and acyclovir 20 mg/kg every 8 h intravenously for 7 days
and topical rifamicin once daily for 14 days. At follow-up
visit, the skin manifestations showed a marked improve-
ment (Figure 2C,D).

3 | DISCUSSION

Netherton syndrome is characterized by the biallelic mu-
tation of SPINK5 gene, which encodes for the serine pro-
tease inhibitor, LEKTI1. To date, more than 80 different
mutations have been identified.”® Loss of activity of this
inhibitor results in uncontrolled epidermal serine protease
activity. In our case, the child had a biallelic mutation
in the SPINKS5 gene and a mutation in heterozygosis in
FLG2 gene, which is typically altered in atopic dermatitis.
Sequence analysis revealed the presence of the homozy-
gous variant ¢.882+1G> C in the SPINK5 gene, which is
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located in a canonical splicing site that is not present in
the general population allele frequency database (gno-
mAD), and it has not been described previously. Sequence
analysis also revealed the heterogeneous variant ¢.877A>
C in the FLG2 gene, which at the protein level determines
the amino acid change p. Asn293His (rs1266352893). The
missense variant has an allelic frequency of 0.00001062 in
the general population (gnomAD) has not been described
yet.

Children with Netherton syndrome often pres-
ent with erythroderma in the neonatal period.” In
most patients, skin lesions evolve into serpiginous,
circinate erythematous, and desquamating patches
with a characteristic double-edged scale defined as
Ichthyosis linearis circumflexa. The typical atopic
diathesis of Netherton syndrome is expressed by ec-
zematous plaques. In addition, hair shaft fragility is
determined by a weak cross-linkage between keratin
structures due to a reduced number of disulfide bonds
causing an intussusceptions of the distal shaft into the
dilated proximal cap, also known as trichorrhexis in-
vaginata (bamboo hair).#1° Hair shaft abnormalities
generally develop during infancy and early childhood
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and improve with age. A trichoscopic evaluation is of
great help to direct the diagnosis at an early age.'"?
Alterations of skin barrier function as well possible
defects in skin innate immune system lead to an in-
creased susceptibility to bacterial or viral infections,
including HSV infection. Our patients also resulted
positive to Sars-Cov-2, but he did not develop respi-
ratory symptoms. In our case, clinical presentation of
atopic manifestations was severe possibly because the
co-presence of two mutations acting synergistically. To
date, the treatment of Netherton syndrome is to relieve
symptoms and improve patients’ quality of life. Topical
treatments include emollients, keratolytics, tretinoin,
brimonidine, calcipotriene, corticosteroids alone or in
combination with each other.'*'* In addition, topical
calcineurin inhibitors have been shown to be effec-
tive in the treatment of skin lesions.'” The skin barrier
dysfunction may lead to a greater absorption of topi-
cal drugs (such as topical calcineurin inhibitors), for
which it is important to monitor the serum dosage of
some drugs. Intravenous immunoglobulins (IVIg) have
been used with some efficacy in a limited number of
cases.'® The effect of systemic retinoids remains contro-
versial as it resulted in excellent clinical improvement
in some patients, while in others it caused an exacerba-
tion of skin manifestations.'” Narrow-band UVB pho-
totherapy, UVA1, PUVA, and balneophototherapy have
been reported as effective therapeutic alternatives.'®*
Recently, cases of Netherton syndrome have been suc-
cessfully treated with biological drugs such as anti-TNF
alpha, dupilumab, omalizumab, secukinumab, and
ustekinumab have been described.?*°
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