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INTRODUCTION

Hyper-immunoglobulin E syndrome (HIES) is a
rare immunodeficiency characterized by a high
serum IgE level, atopic dermatitis, and recurrent
skin and lung infections. The exact prevalence of
HIES is unknown, but the overall incidence rate of
primary immunodeficiency was reported to be 4.6
per 100,000 person-years."” Genetic variants in
STAT3, DOCKS, and PGM3 have been associated
with increased HIES risk. Traditionally, the main
treatments include long-term prophylactic antibi-
otics, topical anti-inflammatory agents, and support-
ive care.” Recently, biologics have emerged as an
additional option for treating HIES with treatment-
refractory atopic dermatitis. Dupilumab, a human
monoclonal antibody that blocks the shared receptor
subunit of IL-4 and IL-13, mitigates the signs and
symptoms of atopic dermatitis.”” Previously, 2 case
reports have demonstrated the substantial improve-
ments of atopic dermatitis following the injection of
dupilumab.”’ Here, we report a rare HIES case
whose atopic dermatitis was successfully controlled
with a lower dose of dupilumab.

CASE DESCRIPTION

An 18-year-old male patient presented with
erythematous papules, lichenified plaques, xerosis,
and hyperpigementation on his face, trunk, and
limbs. His mother reported that the symptoms had
developed gradually since birth and that they had
not responded well to potent topical steroids, topical
tacrolimus, or emollients. Since childhood, he had

Abbreviations used:

EASI: eczema area and severity index
HIES: hyper-immunoglobulin E syndrome
IgE:  immunoglobulin E

1U: international units

also suffered from retained primary teeth and recur-
rent skin and respiratory tract infections. His older
sister had similar symptoms and died of pneumonia
at the age of 5 years. No other family members had
the same symptoms. The eczema area and severity
index (EASD score was 60, and the numerical rating
scale score was 9 at the first clinic visit. The serum IgE
concentration was 55,700 IU/mL (normal range,
<100 IU/mL), and the absolute eosinophil count
was 1235/l (normal range, 50-350/uL). Based on
the examinations and previous genetic tests, he was
diagnosed with HIES.

We administered subcutaneous dupilumab at a
loading dose of 600 mg. One month after the loading
dose, we commenced subcutaneous injections of
300 mg dupilumab every 2 weeks. On patient
request, we reduced the 300 mg dose from every
2 weeks to every 4 weeks from the sixth injection.
The patient request was motivated by financial cost
rather than any adverse effects from treatment. He
continued to receive a monthly injection, and he has
received 19 doses of dupilumab in total so far.

Over the first 4 weeks of treatment, the patient
was gradually relieved from the pruritus (Fig 1). The
erythematous papules, lichenified plaques, and
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Fig 1. Four weeks after the beginning of treatment, diffuse xerosis, erythematous papules, and

plaques over trunk and forearm were observed.

A

Fig 2. Ten months after the beginning of treatment, resolution of hyperpigmentation,
erythematous papules, and plaques was observed.

xerosis significantly improved after 10 injections (Fig
2). The improvement was also revealed by the
following observations: The EASI score decreased
from 60 to 9.3, and the numerical rating scale score
from 9 to 2. The serum IgE level decreased from
55,700 TU/mL to 13,800 IU/mL (normal range, <100
IU/mL), and the absolute eosinophil count from
1235/pL to 1142/uL (normal range, 50-350/uL).
However, the patient reported a pruritic eruption
on his trunk 17 months after commencement of
treatment. The papules resolved quickly with daily
administration of 15 mg prednisolone for 3 days.
Common adverse events of dupilumab include
nasopharyngitis, upper respiratory tract infections,

injection site infections, and conjunctivitis.”
Throughout the treatment, the patient had a
carbuncle on his scalp, which developed 10 months
after commencement of his treatment. We did not
observe other serious adverse events.

DISCUSSION

Two pathways of eczema formation in HIES have
been described.” The first pathway involves STAT3
and ZNF431 and impairs IFN-y production and IL-10
signal transduction, leading to an unbalanced IL-4
state. The second pathway involves DOCKS8 and
WASP, which reduces T-cell receptor signaling and
causes T regulatory cell dysfunction, resulting in T
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helper 2-cell expansion.” Dupilumab’s effects on
inhibiting signaling of IL-4 and IL-13 and type 2
cytokines may explain the successful treatment in
our case.

Two previous case reports described treatment
of atopic dermatitis in HIES patients with a
loading dose of 600 mg dupilumab, followed by
300 mg dupilumab every other week.”’ In
contrast, our case received a lower dose at a later
treatment stage with a 4-week interval of dupilu-
mab injection. In the study by Simpson et al., they
compared the treatment efficacy of atopic derma-
titis in adolescents with every-2-week and every-
4-week regimens. The every-2-week regimen had
a higher proportion of patients achieving EASI-75
and was superior in other categorical efficacy end
points. The authors pointed out that the every-2-
week regimen had higher dupilumab trough
concentrations, which were associated with
greater efficacy.” The results may explain the
relapse of pruritic papules in our case after
months of treatment.

This case demonstrates the feasibility of adminis-
tering dupilumab in a HIES patient with severe
atopic dermatitis. However, long-term effects and
safety remain to be further explored in this subset of
patients.
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