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ent with RTH syndrome, which is typically characterized
by elevated thyroid hormone levels, normal or mildly elevated TSH levels, goiter, and the absence of symptoms
of thyrotoxicosis. Homozygote patients exhibit a more
severe phenotype than heterozygote patients.
We report the first four cases with resistance to thyroid hormones syndrome in the small Mediterranean island of Cyprus. Although the identified mutations in our
patients have already been described, it is important to
report them considering the small population of the island, only 800,000 people.
Case report
The clinical and laboratory characteristics of the patients
are summarized in Table 1.
Patient one
A 27-year-old female was self-referred for thyroid
disease evaluation. She was under treatment for hyperthyroidism, diagnosed three years before. The patient had
no significant past medical history; she was otherwise

sis revealed that the proband was heterozygous for the
previously identified p.Arg438Cys (c.1312C>T) THRB
variant. Further DNA sequencing of the THRB gene revealed the variant p.Arg438Cys (c.1312C>T) in all the
affected family members (Figure 1).
Patient two
A 35-year-old male presented for evaluation of hyperthyroidism found as part of his work-up for atrial fibrillation. He had a history of palpitations. His atrial fibrillation was resolved and controlled with beta-blockers. On
physical examination, he was clinically euthyroid with a
small goiter and a mild degree of cognitive impairment.
Otherwise, he was healthy but mildly overweight (BMI:
25.5 kg/m2). His initial TFTs were: TSH: 2.89 mIU/ml,
FT4: 30.0 pmol/l, and FT3: 11.95 pmol/l for which he was
already on treatment with carbimazole 5 mg twice a day.
A new set of TFTs was requested while on the antithyroid
drug, which showed TSH: 4.0 mIU/ml, FT4: 62.4 pmol/l,
and FT3: 16.75 pmol/l. He also had negative thyroid-

Table 1: Clinical and laboratory characteristics of the four patients with thyroid hormone resistance syndrome due to variants
in the THRB gene.
Age
TSH receptor
Pt
Gender
Clinical signs at presentation
FT4
FT3
TSH
Variant
(yrs)
abs
1
27
Female
Goiter, R.tachycardia, tx PTU
24.2
7.42
3.49
Negative
p.Arg438Cys
2
35
Male
Goiter, AF, tx CM
30.2 11.19
2.89
Negative
p.His435Leu
3

9.2

Male

Goiter, LD obesity

54.9

15.2

2.55

Negative

p.Pro453Thr

4

8.3

Male

Goiter, ADHD, R.tachycardia

26.8

10.25

1.89

Negative

p.Arg438Cys

Pt: patient, R.tachycardia: resting tachycardia, PTU: propylthiouracyl, AF: atrial fibrillation, CM: carbimazole, LD: learning difficulties,
ADHD: attention deficit and hyperactivity disorder, FT4: free thyroxine (normal range: 12-22 pmol/L), FT3: free triiodothyronine (normal
range: 3-6.5 pmol/L), TSH: thyroid-stimulating hormone (normal range: 0.27-4.2 mU/L).

healthy with average body mass index (BMI) (23 kg/m2)
and was complaining of occasional palpitations. Physical
examination was unremarkable except for a mild goiter
and slightly elevated resting heart rate of 100 pulse/min.
While on propylthiouracil 50 mg twice daily, her thyroid
function tests (TFTs) showed TSH: 3.46 (normal range:
0.27-4.2) mIU/ml, free thyroxine (FT4): 24.40 (12-22)
pmol/l, and free triiodothyronine (FT3): 7.42 (3-6.5)
pmol/l, whereas thyroid receptor antibodies were negative. Thyroid ultrasound was consistent with mildly enlarged thyroid without increased vascularity, and a very
small right-sided nodule. The possibility of RTH was
raised, and a molecular investigation was requested. The
antithyroid drug was discontinued, and a repeated set of
TFTs showed TSH: 0.85 mIU/ml, FT4: 25.04 pmol/l,
FT3: 5.63 pmol/l. The patient’s father and two brothers
also had elevated FT4 and non-suppressed TSH while her
mother and sister had normal TFTs.
Initially, the proband was genotypically screened for
the presence of variants at the THRB gene. Variants in
this gene are known to be responsible for causing generalized thyroid hormone resistance characterized by goiter
and high levels of circulating thyroid hormones (T3-T4),
with normal or slightly elevated TSH. Sequencing analy-

related autoantibodies. The thyroid ultrasound showed
a homogeneous goiter with normal vascularity. Thyroid
scintigraphy showed increased homogeneous isotope uptake. Magnetic resonance imaging (MRI) of the pituitary
gland did not reveal any significant pathology. The serum
alpha subunit was within normal limits. At this point, the
suspicion of RTH was raised. Carbimazole treatment was
discontinued, and THRB gene testing confirmed the presence of the already known p.His435Leu (c.1304A>T)
variant (Figure 2). The patient’s thyroid function tests
remained unchanged with elevated FT4 and FT3, and he
is clinically stable and asymptomatic being only on lowdose of beta-blocker.
Patient three
A nine-year-old adopted boy was referred to the pediatric endocrinology clinic for obesity evaluation. On examination, his height was 144 cm and weight was 40kg
both on the 90th centile and his BMI was 19 kg/m2 (75th
centile). He had an enlarged goiter and tachycardia of 120
pulse/min. He was reported to have learning difficulties
and attention deficit for which he was under the care of
an educational psychologist. An IQ test was not available
from his records, but he was managing well at school with

