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To the Editor:

Background

Autosomal dominant hyper-IgE syndrome (AD-HIES), a rare
primary immunodeficiency disorder caused by mutations in
STAT3 (signal transducer and activator of transcription factor
3), is characterized by recurrent staphylococcal skin abscess-
es, pulmonary infections, and high serum IgE concentrations
[1]. There are few reports on pregnancy and childbirth in
women with AD-HIES. Here, we report the pregnancies of
two women with AD-HIES whose infants had the same
STAT3 mutation.

Case Reports

Patient 1 was a 37-year-old Japanese woman in her first preg-
nancy. She had had recurrent pulmonary infections, sinusitis,
and severe atopic dermatitis from soon after birth. At age 16,
she was diagnosed with HIES on the basis of high serum IgE
concentrations and typical clinical findings, after which she
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was started on prophylactic antibiotics (trimethoprim/sulfa-
methoxazole [TMP/SMX], fluconazole, and clarithromycin).
At age 36, she consulted our Obstetrics Department about
having a child. She was switched to amoxicillin/clavulanate
(AMPC/CVA) because TMP/SMX has teratogenic potential
and advised to take folic acid supplementation. Although a
possible teratogenic effect of azoles has been reported, an
association between azole fungicide use and risk of birth de-
fects has not been established; thus, fluconazole was contin-
ued. Cerebral artery abnormalities were excluded by brain
magnetic resonance angiography and genetic counseling pro-
vided. Her HIES was diagnosed via confirmation of a hetero-
zygous mutation of STAT3 (c. 1970 A>G, p. Tyr 657 Cys).
Five months later, she became pregnant. Fetal growth was
normal; however, from gestation weeks 10—15 she developed
upper respiratory tract infection and pneumonia and required
hospitalization. She was treated with intravenous antibiotics
(cefozopran hydrochloride) and intravenous immunoglobulin
(IVIG) (Fig. 1a). She continued to have repeated upper and
lower respiratory tract infections, so cefditoren pivoxil
(CDTR-PI) was added to her treatment regimen. At gestation-
al week 41, she gave birth to a 3084-g boy by emergency
cesarean delivery because of arrested labor. His Apgar scores
at 1 and 5 min were 8 and 9, respectively. No morphological
abnormalities or evidence of infection was observed. The cord
blood IgE concentration was <3 IU/mL (Supplemental
Figure 1); however, the infant had the same STAT3 mutation
as assessed by cord and neonatal blood sample tests and was
diagnosed as having HIES. He developed serious omphalitis
caused by Staphylococcus aureus infection on day 9 after birth
and required a 1-week course of intravenous antibiotics
(meropenem hydrate), after which he commenced daily pro-
phylactic TMP/SMX (TMP 48 mg/day SMX 240 mg/day).
One month after birth, he exhibited hypocarnitinemia and be-
gan carnitine supplementation. Although administration of
TMP/SMX can cause jaundice in neonates, this did not occur.
His immunophenotyping showed increased levels of Th1 cells
and decreased levels of Th2 and Thl7 cells, as previously
reported [P67 in reference 2].
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<« Fig. 1 Clinical courses and findings in patients with HIES. a, b Clinical
courses of patients 1 (a) and 2 (b). In healthy adults, the normal range of
IgG is 861-1747 mg/dL and of IgE 0-295 IU/mL. ¢ Skin findings in
patient 2’s infant on day 20 after birth. d Skin findings in Patient 2’s
infant at 1 month of age

Patient 2 was a 30-year-old Japanese woman in her first
pregnancy. She had developed eczema and skin abscesses
at age 1 month. At age 3 months, she was diagnosed as
having HIES and had repeated bouts of severe pneumonia,
bronchitis, sinusitis, and lung abscesses despite being
started on prophylactic antibiotics (TMP/SMX, flucona-
zole, and clarithromycin). Her medical history included
two fractures (a rib and left hand), eosinophilic hepatitis,
and malignant lymphoma (sphenoid sinus neoplasm detect-
ed at age 23 years), for which she had received six cycles of
a rituximab, cyclophosphamide, hydroxydaunorubicin,
vincristine, and prednisolone regimen. At age 24 years,
she was genetically diagnosed with AD-HIES via confir-
mation of a heterozygous mutation of STAT3 (c. 2126 ins
CCA, p. 709 ins Thr). Five years later, she became preg-
nant. At 12 weeks of gestation, her TMP/SMX was
switched to AMPC/CVA. On the basis of our experience
with case 1, her TMP/SMX treatment was resumed after
gestation week 20. Her serum IgG concentration started to
decrease after she became pregnant, so she received IVIG
(20 g) twice (Fig. 1b).

Labor was induced with oxytocin at gestation week 36 for
preeclampsia. She gave birth to a 2262-g boy by emergency
cesarean delivery because of fetal distress. His Apgar scores at
1 and 5 min were 5 and 7, respectively. No morphological
abnormalities were observed. Although the operation was un-
eventful, she required reoperation on day 2 following delivery
to remove a huge subcutaneous wound hematoma. Her hemo-
globin concentration had dropped to 4.6 g/dl, necessitating an
additional 12 days in hospital.

The infant’s serum IgE concentration was <3 IU/mL
(Supplemental Figure 1); however, he had the same STAT3
mutation as his mother. He commenced daily prophylactic
TMP/SMX (TMP 24 mg/day SMX 120 mg/day) on day 15
after birth, but developed severe dermatitis on day 20
(Fig. 1c). On day 28 after birth, he required hospitalization
for intravenous antibiotics (cefmetazole sodium) for severe
dermatitis, skin abscesses, and a urinary tract infection
(Fig. 1d).

Discussion and Conclusion

We made two important clinical observations in these
cases. First, prophylaxis and treatment of infections during
pregnancy is important in patients with AD-HIES. Second,
early diagnosis is very useful in neonate management. The

main cause of susceptibility to infection in AD-HIES pa-
tients is disordered Th17 cell differentiation. Th17 cells
secrete interleukin (IL)-17 and IL-22, which help defend
against skin and lung infections by Candida species or
extracellular bacteria by enabling antibacterial peptide
and chemokine production. Lifelong prophylactic antibi-
otics are needed, and TMP/SMX is a key drug for treating
HIES patients [3]. However, trimethoprim is associated
with fetal cardiovascular and neural tube defects [4], so
we substituted AMPC/CVA for TMP/SMX during preg-
nancy in both patients. This regimen was insufficient to
prevent pneumonia in patient 1, prompting administration
of prophylactic CDTR-PI. Unfortunately, the long-term ad-
ministration of CDTR-PI caused hypocarnitinemia in the
infant at age 1 month. Accordingly, TMP/SMX adminis-
tration was resumed in patient 2 after the fetal organogen-
esis phase. Chandesris et al. reported that a combination of
antibiotic prophylaxis and IgG injections is beneficial [5],
so IVIG was administered prophylactically.

Maternal serum IgG concentrations are known to de-
crease during gestation because of placental transfer to
the fetus; IgG is essential for not only pregnant women
but also their fetuses [6]. Thus, regular maternal serum
IgG checks are important, and IVIG replacement therapy
may be useful in pregnant women with HIES. Changes in
IgE during pregnancy are unknown. In our patients, mater-
nal serum IgE concentrations also decreased with gesta-
tional progression. However, the mechanism and signifi-
cance of this decline remain unclear.

Early diagnosis of HIES greatly facilitates appropriate
neonate management. Both infants had the same S7AT3
mutation as their mothers. Knowing this enabled us to
respond promptly when they developed symptoms and
guided our advice to the parents concerning care for
their babies’ skin conditions, especially at the umbilical
stump.

Patient 2 developed preeclampsia and a huge subcuta-
neous hematoma. Because hypertension and vascular ab-
normalities often occur in HIES patients [7], their obstetri-
cians must monitor blood pressure and renal function, es-
pecially in late pregnancy, and be vigilant for postoperative
complications caused by vessel wall vulnerability after ce-
sarean delivery.

The selection of suitable prophylactic antibiotics dur-
ing pregnancy and the early diagnosis of neonates is very
important in managing pregnant women with HIES. Pre-
pregnancy provision of information about the justification
and safety of drug use during pregnancy is important, as
is early diagnosis to ensure timely therapeutic interven-
tions for their infants. Prophylactic antibiotics did not
prevent deterioration of dermatitis; the timing of antibiotic
prophylaxis and treatment in affected neonates requires
further clarification.
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