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INTRODUCTION
Netherton syndrome is an autosomal recessive

disorder caused by mutations in the serine protease
inhibitor Kazal type 5 gene.1 It was initially described
by Com�el2 and Netherton,3 and is also known as
Com�el-Netherton syndrome. The originally diag-
nostic triad described by Wilkinson et al4 consists
of congenital ichthyosis, trichorrhexis invaginata,
and atopic diathesis. Although variable presentations
have been described, the majority of patients with
Netherton syndrome present with generalized eryth-
roderma and scaling at birth that evolves into
circinate plaques with a double-edged scale known
as ichthyosis linearis circumflexa.5 Failure to thrive
may be present during infancy and childhood and
often leads to short stature.6 To date, there is no cure
for Netherton syndrome, and treatment results are
often disappointing. We present a case of Netherton
syndrome successfully treated with secukinumab.
CASE REPORT
A 3-month-old male infant was treated in our

clinic for extremely dry skin present since birth. He
was initially treated with topical steroids and oral
cephalexin, without improvement. At 17 months, he
was noted to have diffuse erythematous plaques
with a double-edged scale involving more than 90%
body surface area. He had short, broken hairs, and
trichoscopy revealed brittle hair with telescoping of
the hair shaft. Complete blood cell count result with
differential, lymphocyte enumeration, humoral
immunocompetence profile, and total complement
was normal. Based on the presence of both ichthyo-
sis linearis circumflexa and trichorrhexis invaginata,
the clinical diagnosis of Netherton syndrome was
made. He was treated with mild topical steroids, oral
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antibiotics, frequent emollient application, and oral
antihistamines, which provided adequate control of
his symptoms, with occasional flares. By the time he
was aged 5 years, his disease was well controlled
with only twice-daily emollient application and
hydrocortisone 1% ointment, and he was lost to
follow-up.

After years of disease quiescence, he returned to
clinic at aged 16 years with facial erythema and pain
(Fig 1). It had been present for 2 years and had not
responded to topical mupirocin, topical clindamycin,
or oral doxycycline. Examination result was notable
for erythematous scaly plaques distributed symmet-
rically on the nose, cheeks, nasolabial folds, and chin.
Erythematous polycyclic scaly plaques were present
on the abdomen and lower extremities. He had short
hair on the temporal and occipital portions of the
scalp, but normal hair density. His height and body
mass indexwerewithin normal limits. At this time, his
diagnosis of Netherton syndrome was confirmed by
exome sequencing, which showed heterozygosity
for 2 pathogenic variants in the serine protease
inhibitor Kazal type 5 gene. Biopsy of the facial rash
showed focal parakeratosis, absent granular layer,
and psoriasiform spongiotic epidermis. During the
next 2 years, his facial rash was refractory to
numerous topical corticosteroids, tacrolimus 0.03%
ointment, pimecrolimus 1% cream, econazole 1%
cream, itraconazole (200 mg daily for 1 month), oral
ivermectin (15 mg weekly for 2 doses), acitretin
(10 mg daily for 2 months), dapsone 100 mg daily,
doxycycline (100 mg twice daily for 6 months), oral
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Fig 1. Netherton syndrome before treatment. Erythema-
tous scaly plaques on the eyelids, cheeks, nose, nasolabial
folds, and chin.

Fig 2. Netherton syndrome at follow-up, approximately
3 years after initiation of treatment with secukinumab.
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prednisone (60 mg tapered during 5 weeks), omali-
zumab (biweekly injections for 2 months), and
narrow-band ultraviolet B. He underwent patch
testing, which did not reveal a clear cause of his
symptoms. He also continued to have frequent flares
of ichthyosis linearis circumflexa on his trunk and
extremities. He received several courses of oral
antibiotics, including cephalexin, azithromycin, clin-
damycin, amoxicillin-clavulanic acid, and linezolid
for secondary infection. He had temporary improve-
ment of his truncal rash with 3 monthly infusions of
intravenous immunoglobulin at 0.5 g/kg.
Adalimumab (40 mg every other week starting
1 week after an 80-mg loading dose) showed initial
response of his facial rash, but efficacy decreased
within 6 months. Cyclosporine 100 mg twice daily
also had a long-term inadequate response.

Ultimately, he began receiving secukinumab
300 mg weekly, and at 4-week follow-up he had
remarkable improvement of both his facial and
truncal rash. The secukinumab was decreased to
300 mg monthly, and all other therapies except for a
moisturizer and tretinoin 0.025% cream as needed
were discontinued. At his most recent follow-up after
almost 3 years of treatment with secukinumab, he
had complete clearance of his facial erythema and
only 1 mild flare of the polycyclic plaques on his
trunk and extremities several months before (Fig 2).

DISCUSSION
Netherton syndrome is a rare congenital ichthyo-

sis that continues to pose a therapeutic challenge.
Although its clinical presentation has long been
associated with atopy, several recent studies of
molecular profiling in patients with ichthyoses,
particularly Netherton syndrome, have shown upre-
gulation of TH17 pathways and elevated interleukin
(IL) 17 levels producing T cells similar to that
observed in patients with psoriasis.7-9 Secukinumab
is a recombinant, fully human, anti-IL-17A, mono-
clonal antibody that has shown promising results in
the treatment of psoriasis.10 Our patient had a unique
presentation that included a nonspecific psoriasi-
form facial rash. Additional potential diagnoses were
considered, including seborrheic dermatitis, rosacea,
and contact dermatitis; however, he had no
significant improvement with treatments for these
etiologies. Secukinumab provided rapid and
sustained improvement in both the atypical facial
rash and the classic ichthyosis linearis circumflexa.
This suggests that the recently discovered IL-17
immunoprofile in Netherton syndrome may provide
a more specific therapeutic target in the treatment of
this severe skin disorder.
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