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To the editor: Netherton Syndrome (NS) is a rare autosomal recessive ichthyosis due to loss-48 

of-function mutations in SPINK5 encoding LEKTI1. NS patients typically present with 49 

ichthyosis linearis circumflexa (NS-ILC) or scaly erythroderma (NS-SE) associated with 50 

trichorrhexis invaginata and severe atopic manifestations with high serum IgE levels2. 51 

Current NS treatment is only symptomatic. Recent studies revealed that NS patients display 52 

a prevailing Th17 immune response3,4, suggesting that blocking the Th17 axis could be a 53 

therapeutic strategy. We report compassionate use of ixekizumab, a humanized anti-IL-54 

17A/F antibody in 3 NS patients per the dosing regimen used for plaque psoriasis5.  55 

Patients 1 and 3 had NS-ILC and patient 2 presented with NS-SE (Table S1, Figure 1), each 56 

patient displaying a severe form not responding to symptomatic treatment. All 3 patients 57 

showed major psoriasiform epidermal hyperplasia (Figure 2). Immunostaining of lesional 58 

skin showed increased neutrophils in the stratum corneum and papillary dermis in patients 1 59 

and 3, and mast cell infiltrates in patient 2. Serum cytokine profiling revealed enhanced 60 

levels of several inflammation-, allergy- and chemotaxis-related chemokines, in particular 61 

CCL20/MIP-3α and CXCL13/BCA-1, which are IL-17-induced chemokines (Table S2). 62 

During the induction phase, cutaneous improvement was observed, especially in NS-ILC 63 

patients. Flares and oozing disappeared, pruritus and scaling decreased and patients 64 

reduced their use of topical corticosteroids. After 3 months of therapy, all clinical scores 65 

except for IASI-E, showed a statistically significant reduction (Figure 1). During the 66 

maintenance phase, clinical benefits were largely maintained in NS-ILC patients in contrast 67 

to NS-SE patient. At 6 months of treatment, DLQI and pruritus scores remained decreased in 68 

NS-ILC patients, while scores almost returned to baseline values in patient 2. IASI-E scores 69 

remained unchanged in the 3 patients during this period. For these reasons, treatment was 70 
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stopped in patient 2, temporarily discontinued in patient 1 while patient 3 continued 71 

monthly injections. 72 

After 6 months of ixekizumab, neutrophil infiltrates were replaced by mast cells in patients 1 73 

and 3. Mast cell infiltrates were unchanged in patient 2 (Figure 2). Of the 8 cytokines with 74 

increased serum levels above 2 fold at baseline, only one (CXCL13/BCA-1) returned to 75 

subnormal values, 6 cytokines remained unchanged (CCL26/Eotaxin-3, CXCL11/I-TAC, 76 

CCL17/TARC, CCL22/MDC, CCL21/6Ckine and CCL19/MIP-3β), and 1 cytokine increased 77 

(CCL20/MIP-3α) upon ixekizumab (Table S3). Persistence of elevated Th2-associated 78 

CCL22/MDC, CCL17/TARC, CCL26/Eotaxin-3 and CCL13/MCP-4 chemokines could play a part 79 

in mast cell infiltration in NS patients’ skin after treatment. The decrease of serum levels of 80 

CCL3/MIP-1α and IL-8/CXCL8, which are neutrophil chemoattractants could contribute to 81 

marked reduction of neutrophil infiltrates in NS-ILC patients. Importantly, discrepancy in the 82 

course of CXCL13/BCA-1, IL-8/CXCL8 and CCL20/MIP-3α, together with increased 83 

inflammation markers including TNF-α and IFN-γ, suggest that other pathways overlapping 84 

with IL-17A contribute to NS inflammation.  85 

In conclusion, anti-IL-17A/F therapy was well tolerated and brought substantial cutaneous 86 

improvement, especially during the induction phase in the 2 patients with NS-ILC. Clinical 87 

benefit was partially sustained during the maintenance phase, suggesting that a longer 88 

induction regimen could improve efficacy and that additional inflammatory and/or allergic 89 

biological cascades should be targeted.   90 
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Abbreviations 91 

CCL CC Chemokine Ligand 92 

CXCL CXC Chemokine Ligand 93 

DLQI Dermatology Life Quality Index 94 

HC Healthy control 95 

IASI-E Ichthyosis Area Skin Index-Erythema 96 

IASI-S Ichthyosis Area Skin Index- Scales 97 

IgE Immunoglobulin E 98 

IL Interleukin 99 

ILC ichthyosis linearis circumflexa 100 

LEKTI  Lympho-epithelial Kazal-type related inhibitor 101 

MDC Macrophage-Derived Chemokine 102 

NS Netherton Syndrome 103 

SE Scaly Erythroderma 104 

SPINK5 Serine Protease Inhibitor Kazal-type 5  105 

TARC Thymus and Activation Regulated Chemokine 106 

Th Helper T cells 107 
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Figure 1: Clinical description of the 3 NS patients treated with ixekizumab and evolution of 131 

clinical scores during treatment. Pictures of the 3 NS patients before and after 24 weeks of 132 

ixekizumab. *Pictures of patient 3 result from a combination of 2 photographs. DLQI, 133 

pruritus, IASI-E and IASI-S scores were collected during treatment. Data are represented as 134 

the percentage of the scores at ixekizumab introduction. Each patient is represented by a 135 

color coded line. Statistical analyses were performed with Kruskal-Wallis’ test and 136 

differences are statistically significant for p<0.05. The black vertical arrow points to a score 137 

reduction of statistical significance. *, p<0.05  138 
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Figure 2: Lesional skin histopathological features showing mast cell and/or neutrophil 139 

infiltrates in NS patients before and after ixekizumab. Ixekizumab initiation. Hematoxylin-140 

Eosin-Safranin (HES) coloration (upper panel) showing epidermal psoriasiform hyperplasia, 141 

reduced or absent granular layer and stratum corneum detachment. The enlargement shows 142 

a neutrophil subcorneal collection in patient 1. Immunostaining with tryptase antibody 143 

(green) identified mast cell infiltrates predominant in patient 2 (middle panel). 144 

Immunostaining with MPO antibody (red) revealed epidermal and dermal neutrophil 145 

infiltrates in patients 1 and 3 (lower panel) at the initiation of ixekizumab treatment. Week 146 

24 of ixekizumab. HES coloration (upper panel) showing slight reduction of epidermal 147 

hyperplasia and stratum corneum detachment in patients 1 and 2.  Mast cell infiltrates 148 

stained with tryptase antibody now predominate in patient 1 and 2 (middle panel) and a 149 

significant reduction of neutrophil infiltrates stained with MPO antibody is seen in patients 1 150 

and 3 (lower panel) after 24 weeks of ixekizumab. Enlargements of HES pictures show 151 

parakeratosis, absent, reduced or apparent granular layer or neutrophil subcorneal 152 

collection. Original magnification: x40 153 
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