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Ectodermal dysplasia (ED) is a group of congenital 
disorders from ectodermal tissue development abnorma-
lities. Its hallmark is the abnormal development of skin 
appendages or oral mucosa during embryogenesis (1). 
Based on phenotypic, genotypic, and molecular pathway 
variations, ED has several subtypes (2), with hypohidro-
tic ectodermal dysplasia (HED) (OMIM 305100) being 
the most common. HED, an X-linked recessive disorder 
due to ectodysplasin A (EDA) gene mutations, is marked 
by sparse hair, missing teeth, and reduced sweating (1). 
Treatment mainly manages symptoms and prevents any 
issues. Skin care emphasizes maintaining hydration with 
emollients and avoiding high-temperature environme-
nts, especially during summer. Currently, no effective 
systemic treatment options are well established, thus, 
skin symptom management is especially important to 
maintain patients’ quality of life. This case report is the 
first to describe a child with HED and atopic dermatitis 
(AD) who exhibited significant improvement in skin 
symptoms following regular treatment with dupilumab 
during summer.

CASE REPORT
A 10-year-old child presented with recurrent erythema, papules, 
and dryness on the face, trunk, and limbs since early childhood, 
accompanied by pruritus. There was no previous history of atopic 
dermatitis. Heat exposure led to overheating, increased heart rate, 
and rapid breathing. The child also had dental and hair abnorma-
lities. At 10 years old, the skin condition worsened with severe 
itching and ulceration on the arms. Physical examination showed a 
saddle nose, sparse scalp hair, no axillary hair, 3 conical teeth, and 
dry skin with multiple erythematous patches and papules on the 
face, neck, back, arms, and legs (Fig. 1). The EASI score was 19.2.

Laboratory tests revealed elevated eosinophil counts (WBC 
6.89×109/L, EOS% 7.7%, EOS# 0.53×109/L) and elevated total 
immunoglobulin E (T-IgE 1182.0 KU/L). The patient showed 
allergies to multiple allergens, including willow, hops, and cat 
dander. Whole-exome sequencing identified a hemizygous muta-
tion in the EDA gene (c.602G>T (p.Gly201Val)). According to 
the ACMG guidelines, this mutation meets PM2+PM5+PP3+PP4 
criteria and is considered likely pathogenic (3). The patient was 
diagnosed with HED and met the diagnostic criteria for AD.

Prior to admission, the patient had not received systematic tre-
atment. After obtaining informed consent, the patient was started 
on dupilumab therapy (an initial dose of 600 mg subcutaneously, 
followed by 300 mg subcutaneously every 2 weeks). In addition, 
the patient received boric acid solution for the eroded areas, as well 
as topical corticosteroids and tacrolimus for erythema and papules. 

After 3 treatments, the patient experienced significant relief from 
pruritus, with marked resolution of erythema and papules. Total 
IgE levels decreased to 721 KU/L. The EASI score dropped to 
6.4 (Fig. 2). The patient is currently under regular follow-up in 
our outpatient clinic, with stable control of the rash and a less 
restrictive school life in the summer.

DISCUSSION

Dupilumab is a fully human monoclonal antibody targe-
ting the interleukin-4 receptor alpha subunit (IL-4Rα), 
effectively inhibiting the IL-4/IL-13 signalling pathway 
and consequently blocking the downstream overexpres-
sion of IgE. It has been widely used for the treatment of 
atopic dermatitis, asthma, and chronic rhinosinusitis with 
nasal polyposis (4–6). An increasing number of reports 
have documented the off-label use of dupilumab in other 
genetic skin disorders, such as Hailey–Hailey disease and 
Netherton syndrome (7, 8).

Patients with HED suffered a high prevalence of 
allergic diseases (9). This may be related to the skin 
barrier dysfunction caused by HED, which predisposes 
individuals to atopic diathesis (10). Further studies on 
ceramide profiles have revealed that the ceramide spec-
trum in HED patients resembles that of AD patients, 
although HED patients exhibit significantly higher levels 
of ceramide 1 (11). This similarity may help explain the 
frequent comorbidity of these conditions.

In utero EDA replacement therapy may be an effec-
tive prenatal treatment (12–15). Treatment for the skin 
manifestations of HED primarily focuses on prevention, 
with limited reports of effective systemic therapies. 
Janus kinase (JAK) inhibitors, such as tofacitinib, have 
been reported in cases of HED associated with atopic 
dermatitis (16). Topical minoxidil is therapeutically 
effective for HED-related hair loss (17). Our case report 
is the first to describe the successful use of dupilumab in 
a patient with HED and AD, demonstrating its efficacy 
and providing a novel therapeutic option for managing 
HED during summer time. The mechanistic rationale 
may involve the following: the EDA gene orchestrates 
ectodermal organogenesis via downstream NF-κB and 
Wnt signalling pathways (18). Functionally, EDA con-
tributes to epidermal morphogenesis, placode patterning, 
and keratin expression profiles (19), and in vitro evidence 
confirms its role in upregulating sweat gland-specific 
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cytokeratins (CK5, CK10, CK14, CK18, CK19) (20). 
Notably, mutations in cytokeratin genes underlie other 
ectodermal dysplasias (e.g., ectodermal dysplasia 4, 
monilethrix) (2), reinforcing the centrality of structural 
proteins in these disorders. At the tissue level, desmo-
some – governed by desmocollin (Dsc) and desmoglein 
(Dsg) as core transmembrane adhesion molecules – is 
critical for epithelial cohesion. Murine models demon-

strate EDA/NF-κB-mediated transcriptional activation 
of Dsc (21), suggesting that HED-associated EDA 
mutations may precipitate keratin–desmosome network 
dysfunction, thereby compromising cutaneous barrier 
homeostasis. Significantly, IL-4/IL-13 signalling sup-
presses the expression of key structural components 
(keratins, desmocollins, desmogleins) (22), implying 
that targeted IL-4/IL-13 blockade could counteract the 
molecular sequelae of EDA deficiency and ameliorate 
HED pathology. Future studies are needed to delineate 
the specific mechanisms by which dupilumab exerts its 
beneficial effects in HED.
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Fig. 1. Lesions before and after dupilumab treatment. (A–D) Multiple erythematous patches and papules over the face, back, and limbs before 
treatment. (E–H) 4 weeks after initiation of dupilumab treatment, skin lesions were improved.

Fig. 2. EASI score and T-IgE before and after treatment.
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