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Context: Gestational thyrotoxicosis, whether associated with hyperemesis gravidarum or not, is
thought to be due to excessive human chorionic gonadotropin (hCG) secretion.

Case Description: We report here the second case of gestational thyrotoxicosis associated with
hyperemesis gravidarum due to a mutation of the TSH receptor, providing thyroid hypersensitivity
to hCG.

Conclusion: Severe and lasting gestational thyrotoxicosis with normal hCG concentration should
lead to sequencing of the TSH receptor gene. (J Clin Endocrinol Metab 101: 10–11, 2016)

We previously reported the first case of familial ges-
tational thyrotoxicosis due to a mutation endow-

ing the TSH receptor (TSHR) with increased sensitivity to
human chorionic gonadotropin (hCG) (1). Modelization
of interaction between the extracellular domain of the
TSHR and hCG suggested that other mutations of the
TSHR could produce the same phenotype. This was as-
sessed in vitro by the production and characterization of
artificial mutants (2). Surprisingly, no other case has been
reported so far, despite extensive screening by us and oth-
ers. Here we report the case of a 26-year-old woman, seen
as an outpatient for hyperemesis gravidarum at 9 weeks of
amenorrhea (WA). This was her second pregnancy; the
first had been aborted at 8 WA by wish of the patient. The
patient had lost 20 kg body weight, down to 90 kg and a
body mass index of 30.1 kg/m2. She reported diarrhea.
Tachycardia, hand tremor, and a diffuse goiter were no-
ticed. There was no orbitopathy. Ultrasound showed a

hypervascular goiter and no nodule. No history of thyroid
disease was reported in the family.

TSH was suppressed, thyroid hormones were elevated,
hCG was in the normal range (Figure 1), and no TSHR
antibody was found. Propranolol was initiated as an at-
tempt to limit the symptoms of hyperthyroidism. How-
ever, the patient was admitted because her condition wors-
ened at 11 WA. Free T4 had increased over 100 pmol/L.
Propylthiouracil was introduced, was stopped by the pa-
tient between 15 and 19 WA, and was reintroduced when
hyperthyroidism relapsed. The size of the fetal thyroid
reached the 90th percentile at 28 WA (3), there was no
advance in bone maturation, and the fetal heart rate was
normal. Pre-eclampsia appeared at 35 WA. After phar-
macological induction of labor at 36 WA, a cesarean sec-
tion was performed because of fetal heart rhythm decel-
eration, giving birth to a 2400-g boy. The propylthiouracil
was withdrawn. The day 3 TSH of the neonate was mea-
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sured at 25 mIU/mL (95th percentile) (4). Despite infor-
mation on a mandatory follow-up, the patient declined the
postpartum appointments. Because of the severity of thy-
rotoxicosis extending beyond the first trimester, with nor-
mal hCG concentration, absence of TSHR antibody, and
absent thyroid nodule, the TSHR gene was sequenced with
informed consent of the patient. A mutation changing
lysine 183 into an asparagine was found. Interestingly, the
same residue was mutated into an arginine in the previous
case. The mutation Lys183Asn (AAG changed in AAT),
which had been previously produced and functionally
characterized, displays an increased sensitivity to hCG
comparable to Lys183Arg (2).

Despite sequencing of the TSHR gene in numerous
cases of gestational thyrotoxicosis, with or without hy-
peremesis, this is only the second report of a mutation of
its ligand binding site associated with increased sensitivity
to hCG. This is surprising because it was predicted that
different mutations would lead to the same phenotype.
Thus, it can be suspected that some cases have been over-
looked, whereas other cases were unduly investigated. Se-
vere, early, and prolonged gestational thyrotoxicosis with
suppressed TSH, absence of thyroid antibody, and normal
concentration of circulating hCG, seems to constitute the
minimal picture that should lead to TSHR sequencing. It
is also noticeable that in the first family, the first pregnan-
cies ended in spontaneous abortion before thyrotoxicosis
was diagnosed. This suggests that additional cases may
have been missed in women with unexplained multiple
abortions because thyroid function is normal when as-
sessed between pregnancies. Thyroid tests should be per-
formed as soon as pregnancy is confirmed in these pa-

tients, especially if they suffer from hyperemesis
gravidarum. It is commonly thought that vomiting is due
to an excess hCG inducing very high levels of estradiol.
However, because hCG was normal, the reported cases
together with the present one stress the role of illegitimate
hCG signaling on the TSHR. The encephalic expression of
TSHR (5) may contribute to vomiting when stimulated by
hCG either in excess, most frequently, or in normal con-
centration if mutated. This would suggest that this TSHR-
expressing site is protected from TSHR antibodies because
vomiting is not a common finding in Graves’ disease. It
may also be possible that the TSHR has a different behav-
ior in the brain and in the thyroid gland. Finally, consid-
ering the neonatal TSH, the enlarged fetal thyroid was
likely due to the antithyroid treatment. The stimulation by
hCG, if the mutation was transmitted (which is not
known), may also have been involved, although no fetal
goiter was noticed in the first reported case (1).
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Figure 1. Evolution of thyroid function.
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