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Hyper-IgE syndrome with a novel mutation of the
STAT3 gene
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Hyper-IgE syndrome (HIES) is a primary immune defi-
ciency characterized by atopic dermatitis (AD)-like skin
lesions, extremely high serum IgE levels, and increased
susceptibility to bacterial and fungal infections.1 Recent
studies have revealed that most cases of HIES are caused
by mutations in the signal transduction and activation of
transcription 3 gene (STAT3).1 We report a patient with
HIES manifesting intractable eczematous eruptions with
xerosis, who had a novel mutation in the STAT3 gene.

An 11-year-old Japanese girl presented with erythema-
tous skin eruptions. Reddish papules and pustules were
noted on both axillae (Fig. 1a), and the scalp was covered
with scaly erythematous plaques. Paronychia and finger-
nail deformities were seen (Fig. 1b), and severe xerosis
was noted over the whole body.

The skin eruption had first been noted when the child
was 1 month of age. At 3 months of age, she had been
admitted to hospital with pyoderma and measles, and his-
tology had shown pulmonary infiltration with eosinophil-
ia. Since then, the patient had repeatedly experienced
lung abscesses, phlegmon and otitis media.

Laboratory investigations showed that T-cell counts,
numbers of CD4-positive and CD8-positive cells, and CD4/
CD48 ratios were normal. Analysis of the patient’s
peripheral blood using flow cytometry revealed slightly
raised B cell counts. Serum IgE levels were also raised
(6700–8800 U/mL; normal range < 170 U/mL).

HIES was considered because of the combination of
raised IgE levels, eosinophilia (3–22%; normal range 0–
10%), recurrent cutaneous abscess formation, infection,
pneumonia with pneumatocele formation, and progres-
sive coarsening of the facial features (Fig. 1c).

We carried out a genetic study on the patient. The
study was approved by the ethics review committee of
Nagoya University School of Medicine and all participants
(or guardians) gave fully informed consent.
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Figure 1 (a) Erythematous skin lesions

on the bilateral axillae, with dry skin on

the chest and the limbs; (b) bacterial

paronychia on the finger; and (c) the

characteristic leonine face of hyper-IgE

syndrome.
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We performed mutation analysis of STAT3 to confirm
the diagnosis, and detected a novel pathogenic mutation,
c.1397A>T (p.N466S). We also searched for mutations of
the filaggrin gene (FLG), which are important predisposing
factors for AD. We screened for almost all the FLG muta-
tions that are specific to the Japanese population,2 but no
population-specific mutations were noted in this case.

The patient was treated with hydrocortisone cream
and antimycotic drugs, but minimal improvement was
obtained, and the eczema and intense (possibly fungal)
infection continued. Linezolid was then administered,
which produced an excellent response of the fingernail
deformities.

Dominant-negative mutations in STAT3 account for
the majority of autosomal and sporadic HIES cases.1

Because the STAT3 protein plays an important role in
signal transduction induced by many cytokines, including
interleukin (IL)-6, IL-10, IL-17, IL-21 and IL-22, its defi-
ciency results in upregulation and downregulation of pro-
inflammatory and anti-inflammatory responses, leading
to characteristic immunological abnormalities and infec-
tions.3 However, the molecular mechanisms of these
phenotypes have not been clarified completely.

In our case, we found a pathogenic mutation
c.1397A>T (p.N466S) in STAT3. Although two other
mutations, c.1396A>G (p.N466D) and c.1398C>G
(p.N466K) were reported previously in this residue, the
present mutation in N466S is novel.4 This residue might
be crucial for the function of STAT3.

Our patient had severe xerosis and eczematous erup-
tions, which are also seen in patients with AD. Mutations
in FLG are frequently found in patients with AD. Filag-
grin is a major structural protein in the stratum corneum
of the epidermis and plays a key role in the barrier func-
tion of the skin.2 The disruption of the barrier function
causes severe xerosis in AD. In the present case, we
searched for mutations in FLG, but found no population-
specific mutations in our case. Therefore, the STAT3
deficiency itself might be related to expression of proteins
and genes that are responsible for the barrier function of

the skin. Investigation of the pathophysiology of HIES
may help clarify the mechanisms of barrier dysfunction
and dry skin in AD, and lead to development of new
treatments.
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