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ABSTRACT

Netherton syndrome (NS) is a rare genodermatosis
characterized by the triad of ichthyosiform erythroderma,
hair shaft abnormality and an atopic diathesis. We report a
case of a 20-year-old male patient presented with pruritus,
decreased sweat secretion and generalized erythema on his
body. Netherton syndrome is caused by mutations in the
SPINKS gene that is a crucial role for epidermal barrier
function in the skin. Different clinical and phenotypical
features can occur based on various LEKTI-domains mu-
tations. Diagnosis is made by the atopic story, hair shaft
abnormality, cutaneous lesions and identification of the
SPINKS gene mutation. In our patient, we detected a new
splice site mutation in the SPINK5 gene and pili annulati
as hair abnormality. Affected patients are usually misdiag-
nosed because of cutaneous lesions such as atopic derma-
titis. Therefore, each clinical finding should be evaluated
together. We aimed to present a case with a new SPINK5
gene mutation and different clinical features in NS.

Keywords: Hair shaft abnormality; Netherton syn-
drome (NS); SPINK35 gene mutation.

INTRODUCTION

Netherton syndrome (NS) is a rare autosomal reces-
sive genodermatosis of cornification characterized by the
triad of congenital ichthyosiform erythroderma/ichthyosis
linearis circumflexa, trichorrhexis invaginata (bamboo
hair), and an atopic diathesis [1]. Netherton syndrome was
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clinically described in 1964 by Wilkinson et al. [2] and
its incidence is estimated per 200,000 live births [3]. This
disease, originates from mutations in the SPINK5 gene (en-
coding the protease inhibitor lympho-epithelial Kazal type
inhibitor, LEKTI), in a wide range from mild to severe.
As aresult of deficiency in the LEKTI function, the skin
permeability increases and epidermal barrier function de-
creases. The clinical presentation may be quite different in
affected people. The location, type and the size of genetic
mutations (SPINKS5), may affect the phenotypical findings
and clinical presentations [4,5]. Here, we aimed to present
a case with a new mutation in the SP/INK5 gene, different
hair shaft abnormality and different clinical features in NS.

Clinical Presentation. A 20-year-old male patient
was referred to our department with complaints of pruritus,
decreased sweat secretion and generalized erythema on his
body. Erythematous lesions have been repeated since birth.
He was born at term and did not have any history of col-
lodion membrane at birth. He did not have a family history
for this illness and his parents were cousins. In the fol-
lowing years, hair loss and dental development disorders
have been added. Dermatological examination showed
generalized erythema, dryness affecting almost all the body
surface and desquamation on some body areas, regression
on frontal hair-line, loss of eyebrows and eyelash. Scalp
hairs could not grow and the hair shaft was short and thin.
The presence of a hair shaft abnormality called “pili annu-
lati” was demonstrated by trichogram examination [Figure
1(a), 1(b), (c); Figure 2(a), (b), (c)]. We did not detect any
changes in the nails, palms and mucosal surfaces. Serum
IgE level was found to be elevated (>2000.0 UI/mL). The
patient was a student at a university and his mental devel-
opment was normal. A skin biopsy was performed on the
trunk. The histological examination of the biopsy showed
a mild hyperkeratosis, hypergranulosis, acanthosis and a
perivascular lymphoplasmocytic infiltrate in the upper
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and eyelash.
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Figure 1. (a), (b), (¢): There is showed erythema and desquamation on the trunk and face, regression in frontal hair-line, loss of eyebrows

2c

Figure 2. (a), (b), (¢): In the hair shaft examination, Pili annulati abnormality. (100X or 200X magnification under light microscobic.)

dermis. Molecular analysis detected a c.1608-1G>A splice
site mutation in the SPINKS5 (NM_001127698.1) gene. The
patient was considered to carry NS as a result of molecular
analysis, clinical and histopathological findings.

Genetic Analysis. Clinical exome solution by Sophia
Genetics® (Saint-Sulpice, Switzerland) was performed for
molecular diagnosis of the patient. For the variant filter-
ing process, we considered only nonsense and missense
variants, insertions/deletions, and variants at canonical
splice sites, excluding variants with minor allele frequency
greater than 0.01 in different public and local resources.
The ¢.1608-1G>A splice site mutation was detected in the
SPINKS5 (NM_001127698.1) gene. Moreover, this varia-
tion has not been reported in GnomAD, Exac and inhouse
databases, but it is listed as a ‘disease causing’ mutation
at several in silico databases. Parenteral segregation was
confirmed with Sanger sequencing. Informed consent was
obtained from the patient included in this case report.

DISCUSSION

Netherton syndrome is caused by mutation in serine
protease inhibitor, kazal type 5 gene, which is located on the
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long arm of chromosome 5q32. Lympho-epithelial Kazal
type inhibitor (LEKTTI) is expressed in epithelium, mucosa,
thymus and produced by the SPINK5 gene. Human tissue
kallikreins (KLKs) are expressed in the skin including a
serine-proteases family and secreted together with LEKTI.
The balance of KLKs and LEKTI, including other serine
proteases and their inhibitors, is important for regulation of a
skin barrier. If KLKs activities increase in the skin, increased
activity may break down a normal epidermal barrier.

Different clinical manifestation are derived from vari-
ous LEKTI-domains mutations [4-7]. Hence, phenotypic
features could be substantially different. Up to now, in
patients with NS, 80 different mutations have been defined
that are associated with the SPINK5 gene [8-10].

A large proportion of patients with NS start erythe-
matous lesions at birth or soon after, later develop poly-
cylic patches with double edged scaling called ichthyosis
linearis circumflexa and may persist throughout their lives
[11]. In our patient, there were no typical lesions, but there
was disseminated ichthyosiform erythema affecting almost
all the body surface and desquamation on some body areas.

Hair shaft abnormalities usually occur later than skin
lesions. In affected patients, hair shafts are short, thin and
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do not grow. Trichorrhexis invaginata (TI) is most com-
monly seen form and happens to depend on invagination
of the distal portion of the hair shaft into the proximal
portion. The presence of this shaft abnormality can be
demonstrated by trichogram or trichoscopy and provide the
most particular clue for diagnosis. Trichorrhexis invaginata
is just a supportive finding for diagnosis, but its absence
does not rule out a diagnosis, as in our case. Our patient
had pili annulati as a hair shaft abnomality. Pili annulati
is a rare hair shaft disorder consisting of bright and dark
sections. There are abnormal air spaces within the bright
bands of hair cortex. In this hair shaft abnormality, the
hair cannot grow and fragility is not commonly present.
We detected other hair shaft abnormalities such as trichor-
rhexis nodosa and pili torti excluding TI in the literature
research (pubmed database) [12,13]. However, we could
not find any NS case with pili annulati.

We know that the SPINK5 gene is expressed on epi-
thelial surfaces. If there is a deficiency in the function of
this gene, the penetration of many allergens will increase
and it cannot provide a protective effect against these al-
lergens. As a result, atopic manifestation or disorders (such
as atopic dermatitis, asthma, allerjic rhinitis, urticaria,
food allergies and increased serum IgE levels) will occur.
As a matter of fact, it has been suggested that two-thirds
of patients have allergic disorders [14,15]. Our patient
had a high serum IgE level but did not have any atopic
manifestation or food allergy.

Some patients can have recurrent infections, mental-
motor retardation, metabolic imbalance and intestinal pa-
thologies [10,16-18]. Although NS is a rare disease, some
familial cases also have been reported [19,20].

The diagnosis is supported by the presence of finding
such allergic or atopic story, hair shaft abnormality, ich-
thyosiform erythroderma and identification of a germline
SPINKS5 mutation by DNA sequencing. Although, various
treatment methods such as topical corticosteroids, topical
calcineurin inhibitors, topical and systemic retinoids, pho-
totherapy and infliximab are used; there is no cure for NS
at this time [11].

Conclusions. As a result, NS can be presented in
a manner that can range from mild clinical signs to life-
threatening complications, especially in the neonatal pe-
riod. If we evaluate these clinical presentations alone, we
may cause a misdiagnosis or a delayed diagnosis. There-
fore, it will be a more accurate approach to evaluate each
clinical findings together. We presented a patient with NS
who had different clinical features because of the pres-
ence of a previously unreported pili annulati abnormality
and a new SPINK5 gene mutation, the absence of mental
retardation and frequent infections.
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