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1 | INTRODUCTION

Autosomal dominant hyper-IgE syndrome (AD-HIES), also
known as Buckley or Job's syndrome, is a rare multisystem
disorder with immunologic and nonimmunologic charac-
teristics." Annual incidence of this disorder is estimated at
one case per 1,000,000 individuals.” It is largely associated
with heterozygous dominant-negative mutations in the sig-
nal transducer and activator of transcription 3 (STAT3) gene.
The most frequent clinical manifestations among AD-HIES

Asthma and anaphylaxis are two atypical presentations of hyper-IgE syndrome
(HIES). Early diagnosis and management of HIES can improve quality of life of
patients through minimizing orthodontic problems and other complications re-
lated to this disorder.

allergic reactions, dental abnormality, Hyper-IgE syndrome, recurrent infections, signal
transducer and activator of transcription 3

patients are eczematoid rashes, staphylococcal skin ab-
scesses, pruritic dermatitis, dental abnormalities, oral cavity
defects, mucocutaneous candidiasis, connective tissue de-
fects, and high serum IgE level.*® Some clinical problems
are rarely observed in patients with AD-HIES, including al-
lergic rhinitis, asthma, urticaria, and anaphylaxis.7’8

In this case report, we reported asthma and anaphy-
laxis as two atypical presentations in an AD-HIES patient
suffering from dental abnormalities, eczema, and recur-
rent sinusitis.
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2 | CASE HISTORY
The case was a 14-year-old boy. He was the third child
of unrelated parents. Erythematous papules and vesicles
were observed on the glans penis after circumcision pro-
cedure. At 6 months of age, he was referred to the allergy
and immunodeficiency clinic of Kashan Shahid Beheshti
hospital, Iran, due to facial dermatitis (eczema). The re-
sult of skin prick test indicated hypersensitivity reactions
to milk, egg, and wheat. Atopic dermatitis was diagnosed.
He was treated according to guidelines for the treatment
of atopic eczema.’ Foods containing eggs, milk, and wheat
were also eliminated from daily diets. A replacement
diet was designed to provide substitutes for the elimi-
nated foods for maintenance of balanced nutrition.'® At
18 months of age, our case suffered from cough, dyspnea,
and wheezing, which their severity increased with age.
Clinical evaluations revealed that our patient suffered
from asthma. He was treated based on the 2019 Global
Initiative for Asthma (GINA) guidelines.'' At 10 years of
age, acute asthma attacks and eczema were accompanied
by recurrent sinusitis. These complications were, respec-
tively, treated with inhaled corticosteroids and antibi-
otic therapy (amoxicillin/clavulanic acid 625 mg BD). At
12 years of age, our patient showed some clinical symp-
toms related to anaphylaxis, which were managed accord-
ing to guidelines for anaphylaxis treatment.'* His growth
and weight were normal. However, retention of primary
teeth was accompanied by ectopic eruption of permanent
teeth (Figure 1). Based on these findings, an immunode-
ficiency disorder was suspected. Some laboratory tests
were used to assess his immunological situation (Table 1).
Laboratory blood tests revealed a significant increase in
serum IgE level (1320 IU/ml). This finding along with our
previous observations suggested that our patient might
suffer from hyper-IgE syndrome (HIES). The patient was
genetically assessed to determine a possible defect in the
STAT3 gene. The genetic analysis indicated that he had
a heterozygous mutation in STAT3 leading to an amino
acid change (V637M) in the SH2 domain through a nucle-
otide exchange of 1909 G to A in the exon 21. This genetic
change is considered as a major cause of AD-HIES.
Regarding that our patient suffered from asthma and
was dissatisfied with further evaluations, he was treated
with budesonide/formoterol (Symbicort Turbuhaler)
160/4.5 mg/inhalation one puff twice daily. Our patient is
currently alive and in acceptable health condition.

3 | DISCUSSION

Signal transducer and activator of transcription 3 is a
critical regulator of multiple processes, including cellular

FIGURE 1 Dental complications in a patient with AD-
HIES. Primary teeth were retained accompanied by eruption of
permanent teeth (double-rowed teeth)

TABLE 1 Laboratory characteristics of a patient with AD-HIES

Total counted
Cell numbers or cells or normal
values ranges
White blood cell: 7.1 x 10°/L 3.5-12 X 10°/L
7100 (polymorphonuclear
cells: 75%,
lymphocytes:24%)
Hemoglobin 150 g/L 130-170 g/L
Platelet 280 x 10°/L 150-450 x 10°/L
IgA 57 mg/dl 25-154 mg/dl
IgM 48 mg/dl 37-224 mg/dl
IgG 889 mg/dl 386-1470 mg/dl
IgE 1320 IU/ml Children
(6-15 years):
<150 IU/ml

proliferation, survival, differentiation, fetal development,
cancer, wound healing, angiogenesis, autoimmunity, and
inflammation.® Impaired function of this regulator is re-
lated to different complications such as dental abnormali-
ties and connective tissue defects.® In this case report, we
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investigated a boy with acute asthma attacks, eczema, an-
aphylaxis, recurrent sinusitis, and dental abnormalities.

There are some reports pointing to dental complica-
tions in AD-HIES." It is revealed that approximately 72%
of patients with HIES have retention in primary teeth.'
O'Connell et al. conducted a study on 34 patients with
HIES and indicated that 75% of subjects older than 7 years
had eruption problems in the permanent dentition, in the
form of prolonged retention of primary teeth or the need
for extraction of primary teeth.'> In agreement with our
findings, there are some reports indicating patients with
HIES have prolonged retention of primary dentition ac-
companied by delayed eruption of permanent teeth.'®

Although abnormal dentition is a common clinical fea-
ture of AD-HIES, mechanism(s) involved in this compli-
cation is not well identified yet. O'Connell et al. suggested
that the unusual persistence of Hertwig's epithelial root
sheath on the root of a primary tooth may be considered
as a mechanism related to delayed resorption in patient
with HIES.'® Another possible mechanism may correlate
to STAT3 functions, which as a transcription factor play
indispensable roles in signaling pathways of various cyto-
kines such as IL-2, IL-6, IL-10, IL-12, IL-15, IL-21, IL-23,
and IL-27.""" Among these cytokines, IL-6 has a positive
role in bone resorption through inducing osteoclastogen-
esis.’>*' Thus, impaired STAT3 signaling may disrupt the
role of IL-6 in osteoporosis and thereby contribute to re-
tention of primary teeth in AD-HIES. In line with this no-
tion, Grimbacher et al. proposed that delayed resorption
of primary teeth in HIES may result in ineffective inflam-
matory responses and the formation of pneumatoceles.
Furthermore, it is suggested that dental root resorption is
associated with the activation of osteoclasts and/or mac-
rophages by cytokines.'® Nevertheless, it is worthy that
future studies will be designed to clarify whether dental
abnormalities in patients with AD-HIES are related to de-
fect in cytokine functions or other immunologic and non-
immunologic mechanisms.

Asthma and anaphylaxis are two atypical presenta-
tions of AD-HIES. According to the literature, some al-
lergic manifestations such as allergic rhinitis, asthma,
urticaria, and anaphylaxis are rarely observed in patients
with AD-HIES, despite their high serum IgE concentra-
tion. In a study regarding effect of STAT3 mutation on
serum IgE level in asthmatic children, it is revealed that
this genetic variation had no impact on the elevated IgE
level.” Moreover, there are some reports showing no cor-
relation of STAT3 expression with mild and severe re-
fractory asthma.® However, we observed some clinical
manifestations pointing to an allergic background in our
case, including neonatal dermatitis with positive skin
prick test to milk, egg, and wheat, a favorable response to

an elimination diet, a history of anaphylaxis, and recur-
rent asthma exacerbations.

Taken together, our findings indicate that clinical eval-
uations of some atypical presentations, such as asthma
and anaphylaxis, along with immunological and genetic
analyses can be helpful to early diagnosis and manage-
ment of AD-HIES, which can minimize later orthodon-
tic problems and other potential complications associated
with this syndrome. Therefore, patients suffering from al-
lergic and infectious diseases, autoimmune disorders, and
dental abnormalities should be investigated by clinical,
immunological, and genetic tests to determine possible
mutations in STAT3 gene.
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