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IGSF1 mutation as a cause of isolated ®
central hypothyroidism

Mutacion de IGFS1 como causa de
hipotiroidismo central aislado

Hypothyroidism is a prevalent condition characterised by a
deficiency in thyroid hormone production. Nearly all cases
are of primary origin, meaning that they arise from thyroid
gland abnormalities.

Central hypothyroidism has an incidence of one case per
16,000-30,000 population. It consists of a thyroid hormone
deficiency as a result of dysfunction in the hypothalamus,
pituitary gland or hypothalamic-hypophyseal portal cir-
culation. It presents with decreased thyrotropin-releasing
hormone (TRH), decreased thyroid-stimulating hormone
(TSH) or both. TSH may be inappropriately decreased, nor-
mal for thyroxine levels or even mildly elevated since forms
of TSH with limited biological activity are synthesised in
some cases.’

Central hypothyroidism is most often seen in the con-
text of panhypopituitarism. Isolated central hypothyroidism
is a very uncommon condition, with an estimated preva-
lence of one out of every 65,000 people. Its primary causes
are genetic and, therefore, congenital mutations. In the
first report, it affected TSH subunit beta (TSHB). In sub-
sequent reports, it affected others such as those of TRH
receptor, immunoglobulin superfamily member 1 (IGSF1),
transducin beta-like 1X (TBL1X) and insulin receptor sub-
strate 4 (IRS4)."? Out of them all, the most common is IGSF1
deficiency. It was first reported in 2012 and has recently been
seen to account for up to 38% of cases of isolated central
hypothyroidism.? It has an estimated incidence of one case
per 100,000 population per year.?

We report the case of an 18-year-old male referred to
endocrinology for hypothyroidism. He reported signs and
symptoms of progressive asthenia and cold intolerance.
His family history included autoimmune thyroiditis in his

mother and maternal grandfather with isolated central
hypothyroidism and primary hyperparathyroidism. Labo-
ratory results included free thyroxine (T4) 0.48 mcg/dl
(0.54-1.4) and TSH 1.11 mclU/mL (0.38-5.3). A thyroid
ultrasound yielded no findings of note, and the patient
tested negative for peroxidase antibodies. All other base-
line pituitary hormone levels were normal. The patient’s
condition was labelled isolated central hypothyroidism
and replacement therapy with levothyroxine was started.
Magnetic resonance imaging (MRI) of the pituitary gland
revealed that the patient, like his grandfather, had a par-
tially empty sella turcica.

When we reviewed his medical record, we saw that he
had been followed up in paediatrics due to short stature,
with a diagnosis of constitutional delay in growth and
puberty at age 14, though with a testicular volume at the
upper limit of normal (25 ml).

Taking into account the tendency towards
macroorchidism and the maternal grandfather’s his-
tory of isolated central hypothyroidism, IGSF1 deficiency
was suspected. Specific genetic testing was performed
using next-generation sequencing (NGS) of the entire
coding region and the intronic flanking regions of the IGSF1,
FOXE1, NKX2-5, PAX8 and TSHR genes associated with
hypothyroidism. This testing was positive for IGSF1 muta-
tion (NM_001170961.1:c.2431_2432del p.(Met811Glufs*).
Given these findings, the doctor responsible for the outpa-
tient follow-up of the grandfather was notified; whether he
agreed to undergo genetic testing is unknown.

IGSF1 deficiency has X-linked inheritance and is mainly
associated with congenital isolated central hypothyroidism
of variable severity (variable TSH, low free T4 and low free
T3) and macroorchidism. A disharmonious puberty may also
accompany it with a regular increase in testicular size but
a delayed increase in pubertal luteinising hormone (LH) and
follicle-stimulating hormone (FSH), as well as a secondary,
delayed increase in testosterone, resulting in a later puber-
tal growth spurt.
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It is also associated with obesity and attention deficit dis-
order despite early appropriate replacement therapy. Other
associated hormone deficiencies are prolactin deficiency
and growth hormone deficiency. In addition, in some cases,
low serum testosterone levels have been seen in adults,
though this would not seem to have any repercussions for
fertility. Finally, one published case reported an association
with congenital nystagmus due to a mutation in the FRMD7
gene, which is explained by this gene being in a locus close
to the IGSF1 gene in the long arm of the X chromosome.*

Although IGSF1 deficiency is known to cause cen-
tral hypothyroidism, its pathophysiology is unclear. IGSF1
encodes a transmembrane glycoprotein expressed in
Rathke’s pouch, the pituitary gland and the testicles, sug-
gesting that IGSF1 is involved in TRH regulation or TSH
secretion and probably plays a role in pituitary paracrine
signalling. IGSF1 deficiency leads to decreased TSH due to
decreased TRH signalling in thyrotropic cells. Further studies
are needed to elucidate the pathophysiological mechanisms
that cause macroorchidism, as well as increased weight in
newborns or increased body mass index."?

This condition is underdiagnosed due to the difficulty of
detecting it in newborns since most neonatal screening pro-
grammes include TSH measurement only. Furthermore, the
degree of hypothyroidism may be highly variable, and there
is no clear correlation between genotype and phenotype,
meaning that, in many cases, patients will not show obvi-
ous signs and symptoms, even in adulthood.? There is no
consensus on the need to perform specific neonatal screen-
ing due, on the one hand, to low incidence and, on the other
hand, to the fact that many patients will have a very mild
course with unaffected neurological development. However,
screening in relatives of IGSF1 mutation carriers appears to
be justified as it aids in diagnosing other affected individuals
and in predicting other pituitary hormone deficiencies.?

In conclusion, genetic testing should rule out muta-
tions and deletions in the IGSF1 gene in isolated central
hypothyroidism, especially in the presence of concomitant
macroorchidism, even in adult patients.
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