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List of abbrevations:

NS: Netherton syndrome

EoE: eosinophilic esophagitis

CME: colonic mucosal eosinophilia

IgE: immunoglobulin E; sIgE: specific imnmunoglobuk
MIM: Mendelian Inheritance in Man

HPF: high-power field

SD: standard deviation

SFED: six-food elimination diet

Capsule summary

Nutritional management in Netherton syndrome (NSpomplicated by frequent digestive
symptoms. We report the presence of eosinophilioplesgitis and colonic mucosal
eosinophilia in NS. Digestive endoscopies shouldtdmgsidered in NS patients with growth

retardation and digestive symptoms.
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Totheeditor:

Netherton syndrome (NS, MIM#256500) is a severeosarhal recessive disorder
characterized by chronic skin inflammation and ghhprevalence of atopic manifestations
and allergies. NS is caused by loss-of-functionatioms inSPINK5S encoding an anti-serine
protease (LEKTI) expressed in stratified epithelithough skin investigations analyzing the
association between the dermatitis and the dismpf skin barrier are now documented
little is known about the digestive consequencesN8f Nutritional difficulties are major
complications with frequent severe failure to tkriviFood allergies rapidly become a
dominant trait, persist throughout life, and ardated to a high level of total and specific IgE
(slgE) to food& Clinical manifestations may involve digestive gtoms, and recently
eosinophilic esophagitis (EoE) in one NS child baesn reported We shared this experience
of EOE in one NS child in our French reference eeiMAGEC Center, Necker-Enfants-
Malades Hospital, Paris) and thus included digestindoscopy in the routine work-up of NS
patients when presenting with digestive symptomko® and mucosal samples were
collected in a registered collection (French Miryisif Health N° DC-2009-955).

Twelve patients (mean age: 6.5 years [1-15]) witB Who had a severe cutaneous
involvement and digestive symptoms were referredthie pediatric gastro-intestinal
department for further investigation and dietargptdtion. SPINK5 genetic testing was not
available but NS diagnosis was confirmed by thaltleick of LEKTI expression in cutaneous
immunostaining in all patients as previously ddsenfl. All had growth retardation with mean
height -1.6 SD [-3 - -0.5], and mean weight -1.5 [S®- -0.5]. All had experienced chronic
abdominal pain from early infancy and 4 had peesistomiting and diarrhea. Other allergic
manifestations had been anaphylaxis in 4 patiamgioedema in 2, oral allergy syndrome in
2, urticaria in 3 and asthma in 4 patients. Dieswarmal in only 1 patient whereas 11

patients were carrying out an elimination diet t@pée foods (milk and dairy products, egg
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and/or wheat), in association with more specifimglations in 9 patients (e.g. peanuts, fish,
soy), based on parents observation. Skin testing nmed possible regarding to major skin
alteration. Difficulties in feeding had led to eratefeeding in 6 patients (mean age: 6.5 years).
Total IgE were constantly above normal value foe &gean IgE 4627 kU/L [42-27211]).
Almost every patient had positive sIgE for stagleds (cow milk, egg white, wheat) (table).
Endoscopy showed EoE (with >15 eosinophils/§jff4/12 patients among which 3 were in
contact with at least 4 of the 6 foods considergadnajor allergens in the so-called “6 food
elimination diet” (SFED) Among these 8 patients with reduced number (2i8)no
eosinophils (6/8), all but 1 had a food eliminataiet involving at least 3 of the SFED. One
patient, nonetheless, did not have EoE despite alosral feeding. Medians of total IgE were
significantly higher in NS patients with EoE (818®I/L L [2586-27211]) than in NS
patients without EoE (659.5 kUI/L [42-4744]) witek@.02. Among the 10 patients who had a
colonoscopy, 8 (including the 4 patients with E6BY > 20 eosinophils/HPF (upper level of
tissue eosinophilia in a pediatric review of eopintic colitis®), one had >10
eosinophils/HPF (moderate tissue eosinophilia) and had a maximum number of 10
eosinophils/HPF only in the sigmoid colon. Notickalin one child with severe esophageal
eosinophilia and who was not following any diethagnce to the modified SFED (SFED
plus elimination of foods oriented by allergy tagbi reduced the mucosal eosinophils count
from 100/HPF to 15/HPF in the esophagus and fromiBE to 9/HPF in the colon. The
expression of LEKTI was tested in the esophagealosai of all NS patients, and compared to
15 routine esophageal samples (without EoE), ariddtesophageal samples of patients with
EoE without NS (with comparative analysis of a pesi normal skin control and the
demonstration of internal negative control areasefeery sample). In all control samples, an
extracellular expression of LEKTI was observedha esophageal mucosa. In non NS EoE

patients, LEKTI immunostaining was always positiggher normal (8/10) or reduced (2/10).
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In contrast, none of the NS patients showed anpresgeal immunoreactivity for LEKTI
(image).

This study thus shows a high frequency of estadlisiEoE or increased esophageal
eosinophilia in NS patients, despite eliminatiorileff foods considered as major EOE triggers.
This suggests that EOE might be a major trait of N& esophageal epithelium is a squamous
epithelium and is affected by SPINK5S deficiencynigarly to skin, and thus may exhibit a
noticeable defect in epithelial barrier such asnseethe skin. It remains unclear whether
LEKTI deficiency could favor the IgE response téeajens and then lead to high levels of
total and sIgE as observed in NS. This is in gogie@ment with a recent study in atopic
dermatitis confirming thatSPINK5 polymorphism was associated with high IgE serum
levels. EoE during NS might thus be related to both LEK&ficiency in the esophagus and
the high level of IgE-mediated food reactivityolonic mucosal eosinophilia (CME) happens
to be also a trait of NS. The finding was not sisipg, owing to the frequency of digestive
symptoms during NS. An association between diffedigestive locations of eosinophilic
disorders has already been described and mightesent in patients with NS

Further studies should confirm that EOE and CME @@bably common features of NS.
Digestive endoscopies should be considered in Nterga with very high total IgE levels
(above 2000 kU/L), growth retardation and digestssanptoms. In addition to current
handling of NS patients, an appropriate care ofdigestive tract involvement might largely

help patients and caretakers and could be a crsieipl

1. Hovnanian, A. Netherton syndrome: skin inflamioratind allergy by loss of protease

inhibition. Cell Tissue Res. 351, 289-300 (2013).



124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

2. Hannula-Jouppi, Ket al. IgE allergen component-based profiling and atopic
manifestations in patients with Netherton syndrodnéllergy Clin. Immunol. 134, 985—
988 (2014).

3. Leclerc-Mercier, Set al. Skin Biopsy in Netherton Syndrome: A Histologi€adview of a
Large Series and New Findingsn. J. Dermatopathol. 38, 83—91 (2016).

4. Liacouras, C. A. et al. Eosinophilic esophagitigdated consensus recommendations for
children and adults. J. Allergy Clin. Immunol. 12820-22 (2011).

5. Kagalwalla, A. Fet al. Effect of six-food elimination diet on clinical drhistologic
outcomes in eosinophilic esophagitin. Gastroenterol. Hepatol. Off. Clin. Pract. J. Am.
Gastroenterol. Assoc. 4, 1097-1102 (2006).

6. Behjati, S. et al. Defining eosinophilic colitrschildren: insights from a retrospective case
series. J. Pediatr. Gastroenterol. Nutr. 49, 208-2009).

7. Hubiche, Tet al. Analysis of SPINK 5, KLK 7 and FLG genotypes iki@nch atopic
dermatitis cohortActa Derm. Venereol. 87, 499-505 (2007).

8. Masterson, J. C., Furuta, G. T. & Lee, J. J.a#pdn clinical and immunological features

of eosinophilic gastrointestinal diseasgarr. Opin. Gastroenterol. 27, 515-522 (2011).

Legends:

Figure: LEKTI immunostaining (Santa Cruz Bioteclomp/™) in esophageal samples:

A, B: control patients: granular immunostaining.

C, D: non NS EoE patients: slightly reduced (C)sagnificantly reduced reactivity (D,
arrows).

E, F: NS EoE patients: total lack of immunoreatyivi

G: positive immunohistochemical control on normahs



149 H: negative immunohistochemical control on normétstinal epithelium

150 A, C, E, F: original magnification x 20

151 B, D, G, H: original magnification x 40.

152

153 Table:

154 Biological and endoscopic findings in NS patients.

155 RC: right colon; TC: transverse colon; LC: leftaoj S: sigmoid colon; R: rectum.

156

157  Statistics:

158 Quantitative data expressed as mean/median [mif-artaxumber of patients and percentage
159 as appropriate. Qualitative data represented irfdima of frequency and percentage. Prism
160 6.01 (GraphPad Software Inc., California USA) waedito analyze significant difference
161 (Mann-Whitney U test) between patients with EOE Ai&lpatients without EoE. P value was

162 taken as significant when < 0.05.
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Total IgE
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(Eo/HPF) LC=29 LC=7 LC=NA LC=12 LC=28 LC=18 LC=12 LC=21 LC=26 done LC=5 done
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Figure: LEKTI immunostaining in esophageal samples.



