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Case report: Interleukin-17
targeted biological therapy in
netherton syndrome
Rahul Mahajan*, Shirin Bakshi, Anoop Kumar, Dipankar De
and Sanjeev Handa

Department of Dermatology, Venereology & Leprology, Postgraduate Institute of Medical Education and
Research, Chandigarh, India

Netherton syndrome (NS) is rare and multisystemic congenital skin disorder
classically distinguied as a triad of congenital ichthyosiform erythroderma,
trichorrhexis invaginata (TI), and an atopic diathesis. Recent advances in
pathogenesis have explored the role of IL-23/Th17 pathway in NS. Herein, we
present a 17 years old girl harbouring homozygous four base pair deletion in exon
26 of the SPINK5 gene, presented with pruritus, scaling, dry skin and generalized
eczematous lesions. She was administered anti IL17A (subcutaneous secukinumab)
therapy. The treatment was well tolerated and resulted in a favourable clinical
response, reduction of the IL17A gene expression and CD4+Th17 cell population
after 6 months which revealed an abrogation of Th17-skewing during therapy.
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Introduction

Netherton syndrome (NS) is a difficult to treat autosomal recessive disorder that is

associated with significant morbidity. It is characterised by the triad of congenital

ichthyosiform erythroderma or ichthyosis linearis circumflexa, hair shaft abnormalities, and

atopic diathesis. There is a paucity of therapeutic options that can lead to a satisfactory

response in patients with NS. Recent studies have highlighted the possibility of targeting the

interleukin-17 driven inflammatory pathway as an effective treatment strategy for the

treatment of NS. Here, we present a case of NS who was successfully treated with secukinumab.
Report of a case

A 17-year-old girl, known case of NS (Homozygous four base pair deletion in exon 26 of

the SPINK5 gene) presented with generalised erythema and scaling associated with marked

pruritus. She had received treatment in the form of topical medications including emollients,

corticosteroids, and a calcineurin inhibitor as well as systemic drugs including

antihistamines, corticosteroids, acitretin (0.3 mg/kg/day for 2 months) and monthly doses

of intravenous immunoglobulin (IVIG, 0.4 g/kg/day for 6 months) in the past (reported

earlier) (1). The patient had minimal response to acitretin therapy, but showed a marked

reduction in the erythema and scaling with IVIG. However, 6 months later, the child

developed thrombosis of left sigmoid, and transverse sinus for which she was started on

enoxaparin and IVIG was discontinued. Her past history was significant for growth

hormone deficiency and exogenous Cushing’s syndrome. On examination, the patient had

central obesity with prominent striae. Cutaneous examination revealed generalised

erythema and scaling in the form of ichthyosis linearis circumflexa (ILC) (Figure 1).
01 frontiersin.org

http://crossmark.crossref.org/dialog/?doi=10.3389/fped.2023.1297658&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fped.2023.1297658
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fped.2023.1297658/full
https://www.frontiersin.org/articles/10.3389/fped.2023.1297658/full
https://www.frontiersin.org/articles/10.3389/fped.2023.1297658/full
https://www.frontiersin.org/journals/pediatrics
https://doi.org/10.3389/fped.2023.1297658
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


FIGURE 1

Clinical photographs of the patient at baseline showing erythema and ichthyosis linearis circumflexa like scales over the abdomen (A), back (B), thighs (C),
chest (D).
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Scalp hair was short and sparse and revealed trichorrhexis nodosa

on light microscopy. The patient was planned for secukinumab

therapy and relevant investigations were performed. To assess the

efficacy of anti-IL17 therapy, mRNA expression of Th17 related

pathway genes were checked at three different time points

(Figure 3). Assessment of CD4+-T helper cell population in

whole blood received from patient before and after anti-IL17A

therapy (Figure 4).

The blood counts and biochemistry were within normal limits;

viral markers were non-reactive and chest x-ray did not show any

abnormalities. Work-up for primary immunodeficiency disease

(serum immunoglobulins, T-cell subtyping, nitroblue tetrazolium

tests, complement levels) was also normal. Subsequently, the

patient was administered subcutaneous 150 mg (weight of the

patient being 53 kg)once a week for 5 doses followed by once a

month. Significant improvement in disease severity in terms of

pruritus as well as erythema and scaling could be observed after

8 doses (4 months) of secukinumab therapy (Figures 2A–2D).

The ichthyosis severity score decreased considerably from 36

(pretreatment) to 18 after 4 months of treatment with a

significant improvement in quality of life. Possible adverse event

in the form of appearance of verruca vulgaris was observed after

4 doses of secukinumab therapy, however the same resolved

without any active intervention within 2 months. No serious

adverse events were reported. The relative mRNA levels of Th17

pathways were examined (Figure 3). The relative mRNA
FIGURE 2

Clinical photographs of the patient after receiving 8 doses of subcutaneous s
abdomen (A), back (B), thighs (C), chest (D).
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expression of the IL17A (6.45-fold; p = 0.001), IL21 (1.45-fold;

p = 0.014), and IL22 (2.08-fold; p = 0.21) cytokines were elevated

at first time points (before first dose of injection). Significant

decrease was observed in mRNA level of IL17A gene at second

(3.66-fold; p = 0.01) and third (0.0001-fold; p = 0.002) time

points. The mRNA level of IL23 gene was low during first time

point (0.11-fold, p = 0.018), unexpectedly increased during

second time points (1.80-fold, p = 0.002) and reduced after third

time point (0.0010 fold, p = 0.003). T-helper cell subtypes were

assessed by flowcytometry techniques (Figure 4). There was

gradual reduction in CD4+-IL17A positive cells (Th17 cells) from

first time point to third time point (2.76%–0.76%). After second

time point there was not much increase. CD4+-IL4 positive cell

(Th2 cells) population was slightly increased in second (2.10%)

and third time point (2.10%) as compared to first time point

(1.96%). The reduction in CD4+-IFN-Gamma postive cells (Th1

cells) was sharp in second and third time point among all

T-helper cell population. All together anti-IL17 therapy shows

reduction in T-helper cells in the patients at three different

time points.
Discussion

NS is a rare autosomal recessive disorder characterized by a

triad of congenital ichthyosiform erythroderma, hair shaft
ecukinumab showing marked reduction in erythema and scaling over the
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FIGURE 4

Assessment of CD4+-T helper cell population in whole blood received from patient before and after anti-IL17A therapy.

FIGURE 3

Relative mRNA expression of cytokine genes from patient before and after anti-IL17A therapy.
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abnormalities, and atopic diathesis (elevated serum IgE) (2). The

pathogenetic loss-of-function mutations in the serine protease

inhibitor Kazal type 5 gene located on chromosome 5q31-32

encoding the lymphoepithelial Kazal-type related inhibitor leads

to a reduction of serine protease inhibition in turn causing over

desquamation of corneocytes.

According to the European Guidelines for the management of

congenital ichthyosis, the treatment of NS involves use of topical

emollients, keratolytics, glucocorticoids, calcineurin inhibitors,

and calcipotriol. New therapeutic options involving narrowband

ultraviolet B phototherapy, IVIG and anti TNF-α also appear to

be effective as a treatment (3).

With the emerging evidence of 1l-17 driven inflammatory

pathways playing a role in the pathogenesis of inherited

ichthyosis and responsible for the cutaneous inflammation,

interest has arisen in targeting this particular pathway for the

treatment of ichthyosis (4, 5).

Secukinumab is a recombinant human monoclonal

immunoglobulin G1 (IgG1)/κ antibody that selectively targets IL-

17A and blocks its interaction with the IL-17 receptor. It has

been used successfully in other proliferative skin disorders

especially psoriasis where it effectively reduces the erythema and

scaling by suppressing the IL-17 pathway. It is FDA approved for

the treatment of moderate to severe plaque psoriasis, psoriatic

arthritis and active ankylosing spondylitis. Recently, secukinumab

has received FDA approval for the treatment of children (≥6
years) and adolescents with moderate to severe plaque psoriasis

(6). There have been reports of marked cutaneous improvement

in patients of NS with secukinumab therapy (7–10).

Our patient had already received multiple treatments in the

past, however continued therapy with any of the drugs was not

feasible either due to insufficient response or due to development

of serious adverse events. Exhaustion of conventional therapies as

well as promising results shown by secukinumab in patients with

NS prompted us to initiate secukinumab therapy in this patient.

The results were striking with marked cutaneous improvement of

parameters including pruritus, erythema and ILC like scales. The

patient continues to be maintained on monthly doses of

secukinumab without any serious adverse events.

Our case further highlights the therapeutic potential of the

interleukin-17 inhibitor drugs like secukinumab in patients with

NS. However, long term studies on larger populations are needed

to validate the findings of this study.
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