Not all elevated hormones are toxic: A case of thyroid
hormone resistance
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ABSTRACT

Resistance to thyroid hormone syndrome (RTH) is a rare disorder and is usually inherited as dominantly negative autosomal trait.
RTH is caused by mutations in the thyroid hormone receptor beta. Patients with RTH usually do not have signs and symptoms of
thyrotoxicosis, but the thyroid function test shows an elevated T3 and T4, which get misinterpreted as hyperthyroidism, resulting
in unnecessary treatment.
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Introduction

Thyroid hormone resistance (RTH) is a rare genetic disorder
characterized by reduced target tissue responsiveness to thyroid
hormones. Since Refetoff 7 a/. described this syndrome in
1967; over 1000 cases have been identified. Thyroid hormone
resistance can have highly variable clinical manifestations,
making it difficult to diagnose, and it may go unrecognized
for a long time, or can get misdiagnosed and treated as
hyperthyroidism.

We are presenting the case of a 26-year-old female with
goiter and RTH and was managed previously as a case of
hyperthyroidism.

Case Report

A 206-year-old female was referred to the medicine OPD for
follow-up of her thyroid status. She was previously diagnosed
to have hyperthyroidism from an outside hospital and was on
carbimazole for the last 5 years.
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On review of her complaints, she recollected that she was
always the shortest in her class in the school years. There
was also a history of subnormal intelligence, poor scholastic
performance, hearing loss, and attention deficit hyperactivity
disorder (ADHD). There was a history of short stature in the
family in the maternal side, and they were being treated for
hyperthyroidism. She developed goiter 10 years back, but she did
not have any clinical symptoms of hyperthyroidism (palpitations,
tremors, and moist skin) nor had any ocular signs or symptoms.
During the evaluation for goiter, her thyroid hormone levels
showed increased T4, T3, free T4 and free T3, with a normal
thyroid stimulating hormone (TSH), for which she was started
on antithyroid drugs.

On clinical examination, she was conscious and alert, short
statured (height 142 cm, weight 47 kg). She had tachycardia with
a pulse rate of 102/min. She was normotensive and afebrile at
presentation. Examination of the thyroid gland showed diffuse
enlargement of the thyroid, World Health Organization Grade 2
without palpable nodules [Figure 1]. There was no bruit on
auscultation, and the eye examination was normal. The systemic
examination was within normal limits.
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Laboratory investigations showed elevated T3 and T4 with
T3 - 3.15 (0.95-2.5 nmol/L), free T3 - 5.12 (2.3-4.2 pg/ml),
T4: 233 (60-120 nmol/L), and free T4 - 3.1 (0.8-1.8 ng/L). The
TSH was inapproprtiately normal - 4.39 (0.2-5 uIU/L).

Ultrasonography thyroid was done which showed multiple
hyperechoic well-defined subcentimetric nodules with
peripheral halo and no internal vascularity in both lobes of the
thyroid-features suggestive of multinodular goiter.

The possibilities of thyroid hormone resistance and TSH-secreting
adenoma were considered, and a magnetic resonance imaging
(MRI) pituitary was done to look for a pituitary mass, which turned
out to be normal. A sex hormone binding globulin levels were
done to look for peripheral action of thyroid hormone, which
was normal - 48.3 ng/L (normal - 11.7-137.2 ng/L), indicating
the resistance of thyroid hormone action at the level of liver.

A pure tone audiometry done showed a moderate hearing loss
with mixed component at mid frequency [Figure 2].

Thyroxin suppression testing was done which showed poor
suppression of TSH (3.29 uIU/L), confirming the diagnosis
of thyroid hormone resistance.

Figure 1: Firm Organisation Organization Grade 2 goitre

RIGHT EAR
250 500 1000 2000 A4
|
30 o 1
10
50 =
60
- 70 =
(‘A”, ]
3 4
!
| i

3 7 ]
Figure 2: Tone audiometry showing moderate mixed hearing loss
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Discussion

RTH is found in about 1/40,000-50,000 live births. Familial
occurrence of RTH has been documented in approximately
75% of cases and inheritance is usually autosomal dominant,"!
but de novo mutation can occur in approximately 17% of cases.
Both males and females are equally affected.

RTH is classified into two phenotypes: Generalized resistance
to thyroid hormone (GRTH) and partial resistance to thyroid
hormone (PRTH). Patients with GRTH are typically euthyroid
or hypothyroid, whereas patients with PRTH are usually
hypermetabolic. No differences in the absolute levels of TSH or
free thyroid hormone are observed in GRTH patients as opposed
to PRTH patients. A molecular mechanism to explain these two
clinical phenotypes has proven elusive, and many authors have
concluded that they ate part of a spectrum of the same disorder.”

Sinus tachycardia is very common in patients with RTH, some
studies reporting frequency as high as 80%. The liver and pituitary
express predominantly thyroid hormone receptor beta 1 (TR[3)
and TRP2 respectively, whereas myocardium expresses TRo1.
Therefore, mutations in the TR} gene in RTH are associated
with pituitary and liver resistance, as exemplified by normal
serum sex-hormone-binding globulin and nonsuppressed TSH
levels seen in patients while the tachycardia seen in many RTH
cases may represent retention of cardiac sensitivity to elevated
thyroid hormones acting via a normal TRo.P* Most cases of
RTH are caused by mutations in the THRB gene.

Neurophysiological abnormalities such as ADHD in childhood
or language development problems manifested by poor reading
skills, dyslexia, and problems with articulation have been
documented in a large number of patients with RTH.F!

The diagnosis of thyroid hormone resistance is suspected
when a patient with no features of hyperthyroidism is detected
to have elevated free T3 and free T4 with normal or slightly
elevated TSH. A normal MRI Pituitary, a normal SHBG levels,
and nonsuppressible TSH after thyroxine or liothyronine will
help to confirm the diagnosis. This diagnosis helps in avoiding
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unnecessary treatment as most of the patients get treated as
hyperthyroidism, as it happened in our case.
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