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Low IgE Is Insufficiently
Sensitive to Guide
Genetic Testing of STAT3
Gain-of-Function
Mutations

To the Editor:

We read with great interest the letter
by Johnson et al. on the value of
below reference serum IgE concen-
tration in the diagnosis of hyper-
morphic or gain-of-function (GoF)'
signal transducer and activator of
transcription 3 (S7A73) mutations
(MIM: 615952) (1). As noted by
the authors, previously published
literature does not support the pro-
posal that IgE <2 kU/mL would be
reliable in differentiating individuals
in need of genetic testing (2—4).
Johnson et al. report total IgE con-
centrations in kilounits per liter,
equivalent to International units per
milliliter (5). Based on 6 patients
with STAT3 GoF, they suggest that
this feature could be used to guide
genetic testing. Because we collec-
tively follow a large cohort either
carrying previously published acti-
vating STAT3 mutations or novel
mutations with gain of STAT3 lu-
ciferase reporter activity, we de-
cided to collect and measure IgE
concentrations in this cohort to
validate the suggestion of Johnson
et al.

To test the notion proposed
by Johnson et al., we determined
IgE concentrations from an inter-
national cohort of known germline
STAT3 GoF patients, all of whom
had genetically verified and hyper-
activating STAT3 mutations con-
firmed by an abnormal luciferase
assay demonstrating enhanced tran-
scriptional activity. Written informed
consent was obtained from patients.
The study was conducted in accor-
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dance to the principles of the Helsinki
Declaration and was approved by lo-
cal ethics committees. IgE concentra-
tions in our cohort were tested in local
accredited clinical laboratories using
IgE calibrators traceable to the 2nd
International Reference Preparation
75/502 of Human Serum Immuno-
globulin E from the World Health
Organization and by using the recom-
mended reference intervals; only those
assays with 5h percentile cutoff values
=2 were included. In reporting, our
centers variably used International
units per milliliter or kilounits per liter
23 5).

Of the 23 patients (present age,
3—44; 52% females) assessed in our
study that fulfill che above criteria,
the results of 11 have previously
been published (2—4), whereas the
results of the remaining 12 will be
published in separate articles. All
patients had either multiorgan au-
toimmunity and/or autoimmune
lymphoproliferative  syndrome-
like features, often accompanied
by poor growth. These led to the
identification of disease-causing
mutations in 21 patients. Indica-
tions for genetic testing were fam-
ily screening in 1 and disseminated
nontuberculous mycobacterial dis-
ease in another affected individual.

Of the 23 patients in our ex-
tended cohort, 9 had serum IgE con-
centrations >2 IU/mL or kU/mL
(2.4-146, median <2, mean 28.3,
see Fig. 1). This gives serum IgE
concentrations <2 (IU/mL or kU/
mL) a sensitivity of 61% (95% ClI,
39%-—80%), a value that is too low
to guide clinical genetic testing.
Whether those STA T3 GoF patients
with serum IgE concentrations <2
IU/mL or kU/mL represent a phe-
notypic subgroup (e.g., neonatal di-
abetes, autoimmune lymphoprolif-
erative syndrome-like, patients with
failure to thrive) will require further
study and identification of addi-
tional patients to provide a larger pa-
tient cohort.

Currently, S7A73 GoF s

known to cause a wide spectrum of
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Fig. 1. Scatter plot of serum IgE con-
centrations in hyperactivating germ-
line STAT3 mutation carriers.

autoimmune disorders including cy-
topenias; lymphoproliferation; en-
teritis; type I diabetes; skin, lung,
and thyroid disorders; and arthritis.
In a substantial subset of patients,
STAT3 GoF mutations also lead
to short stature; severe bacterial, vi-
ral, fungal, and mycobacterial infec-
tions;  hypogammaglobulinemia;
and malignancy. Thus, STA73 GoF
syndrome is a multisystem disorder
potentially leading to severe early-
onset multisystem organ dysfunc-
tion and large granular lympho-
cytic leukemia (3—4). Clinically,
stem cell transplantation has been
reported to halt disease progres-
sion (4). This, however, requires
further study. Also, when a novel
monogenic immunologic disease
has been published, its phenotype
later typically evolves into a sig-
nificantly broader clinical and
immunologic phenotype. We thus
strongly recommend genetic test-
ing for STAT3 GoF with high in-
dex of suspicion, irrespective of se-
rum IgE concentrations.
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