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ABSTRACT
Resistance to thyroid hormone syndrome (RTHS) is a rare disorder caused by mutations in the thyroid hormone receptor beta 

(THRB) gene, resulting in impaired action of thyroid hormones on target tissues and organs. We report a case of a 57-year-

old Chinese male who presented with palpitations and hand tremors. Laboratory tests revealed elevated serum thyroid 

hormone levels, while serum thyroid-stimulating hormone (TSH) levels remained within the normal range. Enhanced magnetic 

resonance imaging of the pituitary gland showed no abnormalities. Through genetic testing, we identified a rare heterozygous 

point mutation in the THRB gene, specifically c.938T>C: p.M313T. To the best of our knowledge, this mutation site has not 

been previously reported in the literature. Clinically, RTHS is often misdiagnosed as hyperthyroidism, leading to inappropriate 

treatment and potential exacerbation of thyroid hormone resistance. Therefore, accurate diagnosis of this condition is crucial. 

Given the rarity of RTHS, we hope that this case report will enhance the understanding of its clinical manifestations and 

management, particularly in patients with THRB gene mutations.

Keywords: Thyroid hormone resistance; thyroid hormone receptor beta; mutation; thyroid hormone resistance syndrome; 

refetoff syndrome 

INTRODUCTION
Resistance to thyroid hormone syndrome (RTHS) is a 

relatively rare disorder, primarily caused by mutations 

in the thyroid hormone receptor beta (THRB) gene. 

These mutations lead to impaired responsiveness of 

tissues and organs to thyroid hormones (1,2). In the 

human body, thyroid hormones regulate various phys-

iological processes through two main receptor genes: 

the THRB and the thyroid hormone receptor alpha 

(THRA) (3). There are three receptor subtypes, namely 

THRα1, THRβ1, and THRβ2, which are predominantly 

expressed in different tissues. The prevalence of RTHS 

is approximately 1 in 40,000 individuals (4,5). Clinical 

manifestations of RTHS are diverse and may include 

palpitations, hand tremors, and other symptoms. 

The majority of RTHS cases are associated with 

mutations in the THRB gene and are termed RTHβ (6).  

A minority of cases are related to mutations in the 

THRA gene, as well as defects in genes involved in thy-

roid hormone transport and metabolism. Laboratory 

tests typically reveal persistently elevated levels of 

free T3 and free T4, while serum thyroid-stimulating 

hormone (TSH) levels remain within the normal range 

(7-9). The genetic inheritance pattern is predominantly 

autosomal dominant, although autosomal recessive in-

heritance and sporadic cases have also been reported. 
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Notably, individuals with heterozygous THRB gene 

mutations often exhibit more severe symptoms com-

pared with those with homozygous mutations.

Due to the varying degrees of thyroid hormone 

resistance in target tissues, patients with RTHβ ex-

hibit high clinical phenotypic heterogeneity. They may 

present with symptoms of hyperthyroidism, hypothy-

roidism, or be entirely asymptomatic. However, most 

patients with RTHβ are asymptomatic, which can eas-

ily lead to missed or incorrect diagnoses in clinical 

practice, and subsequently exacerbate thyroid hor-

mone resistance. Therefore, accurate diagnosis of this 

disease is of great significance.

In this study, through gene sequencing, we identi-

fied a rare mutation (p.M313T) in the THRB gene of a 

patient with RTHS. To the best of our knowledge, this 

is a novel gene mutation site, and there have been no 

previous reports of this mutation.

CASE REPORT
A 57-year-old male presented to our outpatient clinic 

with a 3-year history of palpitations and hand trem-

ors. Previous thyroid ultrasound examinations had 

indicated the presence of thyroid nodules; however, 

the results of his thyroid function tests were unavail-

able. During this period, the patient had not received 

any specific treatment. On physical examination, the 

patient’s height was 165 cm, weight was 83 kg, blood 

pressure was 113/72 mmHg, heart rate was 81 beats 

per minute, and respiratory rate was 18 breaths per 

minute. There was no exophthalmos or ophthalmic 

signs. The thyroid gland was not enlarged, no tremors 

were palpable, and no vascular murmurs were de-

tected. The heart, lungs, and abdomen were normal, 

and there was no edema in the lower extremities. The 

patient had married at the age of 22 years and had 

two sons. His past medical history was unremark-

able, and he had no other family members with similar 

problems.

Thyroid ultrasound revealed multiple bilateral be-

nign nodules (TI-RADS category 3). Laboratory tests 

performed on March 6, 2024, demonstrated elevat-

ed thyroid hormone levels with a normal TSH level 

(Table 1). A repeat thyroid function test conducted in 

our hospital on March 16, 2024, yielded similar re-

sults (Table 1). To further rule out the influence of as-

say reagents, an additional thyroid function test using 

chemiluminescence immunoassay was performed in 

a different hospital on March 21, 2024, which again 

showed elevated thyroid hormone levels with a nor-

mal TSH level (Table 1). The iodine uptake rate of the 

thyroid gland was 25.4% at 3 hours (reference range: 

6%–28%) and 58.1% at 24 hours (reference range: 

16–50%). Magnetic resonance imaging (MRI) of the 

pituitary gland did not reveal any pituitary adenomas 

(Figure 1). Other pituitary axes showed normal func-

tion (Table 2). An electrocardiogram showed sinus 

rhythm. Based on the patient’s medical history and ex-

amination, RTHS was suspected, and the patient was 

advised to undergo genetic testing.

Table 1. Results of the proband’s thyroid function and antibody panel

Test (unit)
Result by Date  

Normal range Test (unit)
Result by Date

Normal range
March 6, 2024 March 16, 2024 March 21, 2024

TSH (mIU/L) 2.13 2.51 0.72–4.2 TSH (µIU/mL) 2.7082 0.3500–4.9400

FT4 (pmol/L) 57.1 52.4 12–22 FT4 (ng/dL) 2.13 0.70–1.48

TT4 (nmol/L) 193.00 171.00 66–181 TT4 (µg/dL) 15.53 4.87–11.72

FT3 (pmol/L) 14.4 13.00 3.1–6.8 FT3 (pg/mL) 6.41 1.58–3.91

TT3 (nmol/L) 3.71 3.31 1.2–3.1 TT3 (ng/mL) 1.78 0.64–1.52

TPOAb (IU/mL) 15.6 16.70 0–34 TPOAb (IU/mL) 2.42 <5.62

TgAb (IU/mL) 21.2 12.10 0–115 TGAb (IU/mL) 0.65 <4.11

TRAb (IU/L) – <0.80 0–1.75 TRAb (IU/L) 1.670 0.000–1.750

TG (ng/mL) – 207.00 3.5–77 TG (ng/mL) 190.00 3.50–77.00

rT3 (U/L) – 1.11 0.31–1.24 – – –

Abbreviations: FT3: free triiodothyronine; FT4: free thyroxine; rT3: reverse triiodothyronine; TG: thyroglobulin; TgAb: thyroglobulin antibody; TPOAb: thyroid peroxidase antibody; TRAb: thyrotropin 
receptor antibody; TSH: thyroid-stimulating hormone; TT3: total triiodothyronine; TT4: total thyroxine.
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system, both of which were independently developed 

by Berry Genomics (Beijing, China). For suspected 

dynamic mutations identified by WES, a comprehen-

sive analysis was conducted using polymerase chain 

reaction (PCR) and capillary electrophoresis. Based 

on the guidelines of the American College of Medical 

Genetics and Genomics (ACMG) and the application 

recommendations of the ClinGen Sequence Variant 

Interpretation (SVI) Expert Panel, as well as a review 

of public databases such as the Human Phenotype 

Ontology (HPO; https://hpo.jax.org/app/), Online 

Mendelian Inheritance in Man (OMIM; https://omim.

org/), and Genetics Home Reference (https://medlin-

eplus.gov/genetics/), the c.938T>C mutation in the 

THRB gene (Figure 2) was classified as a pathogenic 

mutation site.

DISCUSSION
First reported by Refetoff and cols. in 1967, RTHS is a 

rare endocrine disorder with an incidence of approxi-

mately 1 in 40,000 individuals. Here, we report a case 

of a 57-year-old male with RTHS. The patient present-

ed with symptoms typical of hyperthyroidism, includ-

ing palpitations and hand tremors. Thyroid function 

tests revealed elevated serum thyroid hormone levels, 

while TSH levels remained normal, consistent with the 

biochemical and clinical features commonly reported 

in RTHS (10,11). Genetic testing identified a novel mu-

tation in the THRB gene. Specifically, a heterozygous 

point mutation was found at nucleotide position 938 

in exon 9, where thymine was replaced by cytosine 

(c.938T>C). This mutation resulted in the substitution 

of methionine with threonine at amino acid position 

313 (p.M313T). This mutation site is located in a key 

functional domain of the THRB gene, likely altering 

the receptor’s conformation and affecting its affinity 

for thyroid hormones. This, in turn, interferes with 

the receptor’s binding efficiency and transcriptional 

activity, ultimately leading to thyroid hormone resis-

tance. This finding is consistent with previous studies 

showing that most RTHS cases are caused by THRB 

gene mutations and exhibit autosomal dominant in-

heritance (12,13). Functional studies of THRB gene 

mutations have provided strong evidence supporting 

this mechanism (14). To our knowledge, the specific 

Figure 1. The proband underwent plain and enhanced magnetic 
resonance imaging of the pituitary gland. No abnormal signals were 
detected in the pituitary gland, and the pituitary stalk was centrally 
located. No abnormalities were observed in the morphology or 
signals of the optic chiasm and bilateral internal carotid arteries. On 
enhanced scanning, the enhancement of the pituitary tissue was 
relatively uniform and consistent, with no evidence of abnormal 
enhancement.

Table 2. Results of the proband’s laboratory tests

Parameter (unit) Result Normal range

Potassium (mmol/L) 3.58 3.5–5.1

Sodium (mmol/L) 139.56 137–147

Calcium (mmol/L) 2.10 2.1–2.55

Magnesium (mmol/L) 0.89 0.7–1.0

Phosphorus (mmol/L) 0.94 0.81–1.45

Creatinine (mmol/L) 68.6 53–115

Fasting glucose (mmol/L) 4.83 3.9–6.1

Triglycerides (mmol/L) 0.92 0.29–1.83

Total cholesterol (mmol/L) 4.97 2.8–5.7

LDL-C (mmol/L) 3.5 2.7–3.1

Albumin (g/L) 43.9 40–55

AST (U/L) 26 15–40

ALT (U/L) 37.2 9–50

SHBG (nmol/L) 22 20.6–76.7

Growth hormone (ng/mL) 1.45 0.03–2.47

IGF-1 (ng/mL) 74.6 45–210

Cortisol at 10 AM (nmol/L) 139.6 101.2–535.7

Cortisol at 2 AM (nmol/L) 32.9 –

ACTH at 10 AM (pg/mL) 17.4 7.2–63.3

FSH (IU/L) 9.31 0.95–11.95

LH (IU/L) 4.75 0.57–12.07

Abbreviations: LDL-C: low-density lipoprotein cholesterol; AST: aspartate aminotransferase; 
ALT: alanine aminotransferase; SHBG: sex hormone-binding globulin; IGF-1: insulin-like 
growth factor-1; ACTH: adrenocorticotropic hormone; LH: luteinizing hormone; FSH: follicle-
stimulating hormone.

In this study, whole-exome high-throughput se-

quencing (WES) was employed. The data were ana-

lyzed using the Verita Trekker variant detection system 

and the Enliven variant annotation and interpretation 
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mutation identified in this patient has not been previ-

ously reported.

Notably, RTHS is primarily driven by heterozy-

gous pathogenic variants in the THRB gene, which ac-

count for over 80% of affected families. These muta-

tions cluster in three critical hotspot regions (exons 

7–10), including the segment encompassing codons 

310–353, where our novel p.M313T variant is located 

(15). These regions are essential for ligand binding 

and signal transduction. Consequently, mutations like 

p.M313T are predicted to disrupt thyroid hormone 

binding affinity and subsequent transcriptional activ-

ity, leading to the clinical manifestation of hormone 

resistance. While THRB mutations represent the ma-

jority of cases, approximately 10% are attributed to 

other mechanisms, such as reduced number of thyroid 

hormone receptors or other unknown factors (16). 

The specific organ distribution of functional receptor 

isoforms (TRα1, TRβ1, and TRβ2) underlies the di-

verse clinical presentations observed in RTHS.

The clinical manifestations of RTHS are diverse 

and complex. Goiter is present in 66–95% of patients. 

Approximately 60% of patients have mood disor-

ders, and 40–60% suffer from attention-deficit/hy-

peractivity disorder, presenting with behaviors such 

as inattentiveness, hyperactivity, and impulsivity. 

Additionally, 33–75% of patients exhibit tachycardia 

(17,18). Notably, goiter was absent in our patient. 

Based on clinical manifestations, RTHS is classi-

fied into three main types: Generalized Resistance 

to Thyroid Hormone (GRTH), Pituitary Resistance to 

Thyroid Hormone (PRTH), and Peripheral Resistance 

to Thyroid Hormone (PRTH). Patients with GRTH 

usually have no obvious symptoms except for goiter. 

Patients with PRTH show mild to moderate manifes-

tations of hyperthyroidism, such as hyperhidrosis, pal-

pitations, and hand tremors, but may also present with 

symptoms of hypothyroidism. In our case, the patient 

presented with clinical symptoms of hyperthyroidism, 

including insomnia, tachycardia, and hand tremors. 

Therefore, the patient is considered to have PRTH. In 

addition to these symptoms, some patients may also 

experience growth retardation, decreased learning 

ability, hearing impairment, and abnormal bone devel-

opment (19). The symptoms vary widely among differ-

ent patients, and even among patients with the same 

mutation within the same family, the symptoms may 

not be identical. This clinical heterogeneity is likely 

due to the variable nature of the genetic mutations 

and the specific tissues affected.

Diagnosis of RTHS requires careful judgment 

by comprehensively considering clinical symptoms, 

physical signs, family history, and the results of other 

auxiliary examinations (20). Gene sequencing is the 

gold standard for diagnosis. In terms of differential 

diagnosis, RTHS has many similarities with other dis-

eases that can lead to elevated thyroid hormone lev-

els without TSH suppression and needs to be care-

fully distinguished. We retested the patient’s thyroid 

function in another hospital using different reagents. 

The results of the retest were consistent with those 

obtained in our hospital, thereby ruling out potential 

detection errors. Under such circumstances, it was 

necessary to differentiate whether our patient had a 

thyrotropin-secreting pituitary adenoma (TSHoma). 

Ninety percent of patients with TSHomas show a 

blunted response to thyrotropin-releasing hormone 

(TRH) stimulation. An MRI of the sella turcica often 

Figure 2. Sequencing analysis of the thyroid hormone receptor beta (THRB) gene in the proband. A heterozygous point mutation was identified 
in exon 9, where the nucleotide at position 938 was mutated from thymine to cytosine. This mutation resulted in the substitution of 
methionine with threonine at amino acid position 313. The arrow indicates the location of this point mutation.

A

A A A A A

A A A AG

G G G G G G G G G G G G G CCCCCCCCCCCCC T T T T T T T T T T

G G G G G G G G G G G G CCCCCCCCCCCC T T T T T T T T T T T
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reveals a pituitary adenoma. There are no THRB gene 

mutations, and the serum level of sex hormone-bind-

ing globulin (SHBG) is usually high. In contrast, in most 

patients with RTHS, TSH shows a normal response to 

TRH stimulation, there is no pituitary adenoma, and 

approximately 80% of them have THRB gene muta-

tions, with a normal serum SHBG level. In addition, it 

is also necessary to differentiate from diseases caused 

by mutations in the THRA gene. In patients with THRA 

mutations, the levels of thyroid hormones and TSH 

are close to normal, but growth and gastrointestinal 

function abnormalities are present, while in RTHS, 

the main feature is the reduced responsiveness of tis-

sues to thyroid hormones. Enhanced MRI of the pitu-

itary gland in our patient did not detect any pituitary 

adenoma. Additionally, serum SHBG level was within 

the normal range. Therefore, the diagnosis of TSHoma 

was excluded in our patient. 

Having established the diagnosis of RTHS through 

differential diagnosis, the focus shifts to its clinical 

management. Regarding the treatment strategy, there 

is currently no radical cure for RTHS. The main treat-

ment principles focus on effectively relieving patients’ 

symptoms and improving their quality of life. For pa-

tients with relatively mild symptoms, such as the one 

in this case, the use of beta blockers has achieved good 

results in relieving tachycardia. This is mainly because 

beta blockers can specifically block the excessive stim-

ulation of thyroid hormones on cardiac β-receptors, 

thereby reducing the discomfort caused by a rapid 

heart rate and lowering the risk of cardiovascular 

events (21). Patients with RTHS must strictly avoid 

the use of antithyroid drugs (ATDs), primarily because 

the function of these drugs is to inhibit the synthesis 

of thyroid hormones, which is completely contrary 

to the compensatory mechanism of RTHS and would 

disrupt the body’s fragile compensatory balance. If 

ATD is used, they further reduce circulating thyroid 

hormone levels. In patients with reduced tissue re-

sponsiveness to thyroid hormone, additional lowering 

of hormone levels can further limit the availability of 

thyroid hormones to target tissues, potentially exac-

erbating symptoms of hypothyroidism, such as fatigue 

and lethargy. Simultaneously, the reduction in thy-

roid hormone levels stimulates the pituitary gland to 

secrete a large amount of TSH through negative feed-

back, potentially leading to pituitary TSH cell hyper-

plasia or even pituitary adenoma in the long term. It 

will also mask the typical laboratory features of RTHS, 

complicating the diagnosis and subsequent treatment 

direction. This has been fully demonstrated by Lai and 

cols. in relevant research (22). For patients with symp-

toms of hypothyroidism or growth retardation, thy-

roid hormone replacement therapy can be considered 

on the premise of closely monitoring thyroid func-

tion indicators. Furthermore, for patients with mood 

disorders or attention-deficit/hyperactivity disorder, 

psychological counseling and drug interventions can 

be implemented. However, during the treatment pro-

cess, it is necessary to closely monitor the dynamic 

changes of thyroid function to prevent overtreatment 

and avoid other adverse reactions (23). Throughout 

the treatment, it is essential to closely monitor indica-

tors, including thyroid hormone levels, TSH, and liver 

and kidney function, to adjust the treatment plan in 

a timely manner. At the same time, genetic screening 

of the patient’s relatives is helpful for early detection 

and treatment of potential patients.

Our study identified a novel heterozygous p.M313T 

mutation in the TRβ gene of a patient with generalized 

RTHβ. While the p.M313T variant itself has not been 

previously documented, its pathological relevance is 

strongly corroborated by a highly parallel finding in 

the literature. Notably, a study by Del Prete and cols. 

(2021) reported an identical methionine-to-threonine 

substitution — p.M310T — in a patient with a virtu-

ally identical phenotype of generalized RTHβ (24). 

This finding provides a crucial context for our discov-

ery. The coexistence of pathogenic M→T mutations at 

adjacent codons 310 and 313 signifies that the M310–

M313 segment constitutes a genuine and critical mu-

tational hotspot within the ligand-binding domain of 

TRβ. The clustering of phenotypically identical mis-

sense mutations is a hallmark of functionally indis-

pensable protein regions. The fact that both muta-

tions involve the replacement of a bulky, hydrophobic 

methionine with a polar threonine suggests a common 

mechanistic basis for pathogenicity.

One limitation of the present study was the inabil-

ity to perform genetic testing on the proband’s family 
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members. This constraint has several important impli-

cations. First, it restricts our understanding of the in-

heritance pattern, as we cannot definitively distinguish 

whether the p.M313T variant is a de novo or an inher-

ited mutation, which directly affects the assessment 

of its penetrance. Second, it introduces significant un-

certainty into clinical genetic counseling, precluding 

accurate recurrence risk assessment for the patient’s 

first-degree relatives and future offspring. Finally, po-

tential strategies for early detection and preventive 

management cannot be implemented, as we are un-

able to identify other potentially asymptomatic family 

members who may carry the pathogenic variant.

Several critical challenges in the RTHS field war-

rant further investigation. A primary focus should be 

on establishing large-scale, international patient reg-

istries. These multicenter databases are crucial for 

collecting robust, longitudinal data on this rare disor-

der. Furthermore, detailed genotype-phenotype cor-

relation studies are needed to elucidate how specific 

mutations influence disease severity, clinical presen-

tation, and long-term outcomes. On the clinical front, 

research must prioritize the development of standard-

ized strategies for early detection of RTHS, including 

genetic screening protocols for at-risk relatives and 

refined diagnostic algorithms for patients with unex-

plained thyroid function test abnormalities. Future 

research combining these clinical findings with foun-

dational studies on molecular pathogenesis will be key 

to developing personalized management plans and 

improving overall patient prognosis and quality of life.

CONCLUSION
We report a case of a 57-year-old Chinese male 

with RTHS. A novel heterozygous point mutation — 

c.938T>C: p.M313T — in the THRB gene was discov-

ered. This finding further enriches the clinical case 

data of RTHS in the Chinese population and is of great 

significance for improving clinicians’ awareness and 

diagnostic capabilities regarding this disease.

Author contributions: Sheng Jiang and Li Quan were respon-
sible for the conception, design, quality control, and proofread-
ing of the manuscript, and are accountable for the entire manu-
script. Jing Yang and Chuan Wang were in charge of writing and 
revising the manuscript. Sheng Jiang, Li Quan, Jing Yang, and 
Chuan Wang carried out the research and conducted the feasi-

bility analysis. Jing Yang was responsible for collecting the case 
data. Chuan Wang was responsible for organizing the case data. 
Sheng Jiang, Li Quan, Jing Yang, and Chuan Wang were respon-
sible for analyzing and interpreting the results.

Acknowledgements: none.

Funding: this study was supported by the Xinjiang Uygur Auton-
omous Region Science and Technology Innovation Team (Tian-
shan Innovation Team) project (grant no. 2022TSYCTD0014).

Ethics approval and consent to participate: the Ethics Com-
mittee of the First Affiliated Hospital of Xinjiang Medical Uni-
versity approved this research.

Patient consent for publication: written informed consent has 
been obtained from the patient for the publication of this case 
report and the accompanying images, as well as the use of the 
patient’s data.

Disclosure: no potential conflict of interest relevant to this ar
ticle was reported. 

Data availability: datasets related to this article will be avail-
able upon request to the corresponding author.

REFERENCES
1.	 Refetoff S, Bassett JH, Beck-Peccoz P, Bernal J, Brent G, Chatterjee 

K, De Groot LJ, Dumitrescu AM, Jameson JL, Kopp PA, Murata Y, 
Persani L, Samarut J, Weiss RE, Williams GR, Yen PM. Classification 
and proposed nomenclature for inherited defects of thyroid hormone 
action, cell transport, and metabolism. J Clin Endocrinol Metab. 2014 
Mar;99(3):768-70. doi: 10.1210/jc.2013-3393.  

2.	 Pappa T, Anselmo J, Mamanasiri S, Dumitrescu AM, Weiss RE, Refetoff 
S. Prenatal Diagnosis of Resistance to Thyroid Hormone and Its Clinical 
Implications. J Clin Endocrinol Metab. 2017 Oct 1;102(10):3775-3782. 
doi: 10.1210/jc.2017-01251.

3.	 Pappa T, Refetoff S. Human Genetics of Thyroid Hormone Receptor 
Beta: Resistance to Thyroid Hormone Beta (RTHβ). Methods Mol Biol. 
2018;1801:225-240. doi: 10.1007/978-1-4939-7902-8_18. 

4.	 Persani L, Campi I. Syndromes of Resistance to Thyroid Hormone Action. 
Exp Suppl. 2019;111:55-84. doi: 10.1007/978-3-030-25905-1_5. 

5.	 Sun H, Cao L, Zheng R, Xie S, Liu C. Update on resistance to thyroid 
hormone syndromeβ. Ital J Pediatr. 2020 Nov 11;46(1):168. doi: 
10.1186/s13052-020-00929-x. 

6.	 Yusufu A, Chen WJ, Zhang MC. Thyroid hormone resistance syndrome 
with P453T mutation in thyroid hormone receptor β gene: A pedigree 
report. Medicine (Baltimore). 2020 Oct 30;99(44):e22824. doi: 
10.1097/MD.0000000000022824. 

7.	 Concolino P, Costella A, Paragliola RM. Mutational Landscape of 
Resistance to Thyroid Hormone Beta (RTHβ). Mol Diagn Ther. 2019 
Jun;23(3):353-368. doi: 10.1007/s40291-019-00399-w. 

8.	 Zhao J, Xu L, Li C, Wang F, Liao L, Dong J. The clinical characteristics and 
gene mutations associated with thyroid hormone resistance syndrome 
coexisting with pituitary tumors. Front Endocrinol (Lausanne). 2023 
Feb 10;14:1131044. doi: 10.3389/fendo.2023.1131044.

9.	 Pappa T, Refetoff S. Resistance to Thyroid Hormone Beta: A Focused 
Review. Front Endocrinol (Lausanne). 2021 Mar 31;12:656551. doi: 
10.3389/fendo.2021.656551. 

10.	 Refetoff S, Weiss RE, Usala SJ. The syndromes of resistance to thyroid 
hormone. Endocr Rev. 1993 Jun;14(3):348-99. doi: 10.1210/edrv-14-3-348. 

11.	 Guo J, Xiang T, Wang Y, Yuan G. A rare mutation in THRB gene of 
resistance to thyroid hormone: a case report of a Chinese pedigree. 
QJM. 2024;117(7): 538-540. doi: 10.1093/qjmed/hcae057.



Co
py

rig
ht

©
 A

E&
M

 a
ll r

ig
ht

s r
es

er
ve

d.

7

A novel THRB mutation in RTH syndrome

Arch Endocrinol Metab, 2026, v.70(2), 1-7, e260006.

12.	 Dumitrescu AM, Refetoff S. The syndromes of reduced sensitivity to 
thyroid hormone. Biochim Biophys Acta. 2013 Jul;1830(7):3987-4003. 
doi: 10.1016/j.bbagen.2012.08.005.  

13.	 Agrawal NK, Goyal R, Rastogi A, Naik D, Singh SK. Thyroid hormone 
resistance. Postgrad Med J. 2008 Sep;84(995):473-7. doi: 10.1136/
pgmj.2008.069740.

14.	 Adams M, Matthews C, Collingwood TN, Tone Y, Beck-Peccoz P, 
Chatterjee KK. Genetic analysis of 29 kindreds with generalized and 
pituitary resistance to thyroid hormone. Identification of thirteen novel 
mutations in the thyroid hormone receptor beta gene. J Clin Invest. 
1994 Aug;94(2):506-15. doi: 10.1172/JCI117362.  

15.	 Wang J, Lv H. Identification of a novel mutation in the thyroid hormone 
receptor β gene that causes thyroid hormone resistance syndrome: A 
case report. Mol Med Rep. 2019 Nov;20(5):4683-4687. doi: 10.3892/
mmr.2019.10703. 

16.	 Ortiga-Carvalho TM, Sidhaye AR, Wondisford FE. Thyroid hormone 
receptors and resistance to thyroid hormone disorders. Nat Rev 
Endocrinol. 2014 Oct;10(10):582-91. doi: 10.1038/nrendo.2014.143. 

17.	 Tagami T. An overview of thyroid function tests in subjects with 
resistance to thyroid hormone and related disorders. Endocr J. 2021 
May 28;68(5):509-517. doi: 10.1507/endocrj.EJ21-0059.  

18.	 Rezgani I, Chihaoui M, Oueslati I, Chaker F, Nagi S, Yazidi M. Thyroid 
hormone resistance syndrome caused by a novel mutation in the 
thyroid hormone receptor-beta gene (THRB, GLU457LYS) treated 
with methimazole. Clin Case Rep. 2022;10(11):e6543. doi: 10.1002/
ccr3.6543.

19.	 Ferrara AM, Onigata K, Ercan O, Woodhead H, Weiss RE, Refetoff S. 
Homozygous thyroid hormone receptor β-gene mutations in resistance 
to thyroid hormone: three new cases and review of the literature. J Clin 
Endocrinol Metab. 2012 Apr;97(4):1328-36. doi: 10.1210/jc.2011-2642.  

20.	 Campi I, Covelli D, Moran C, Fugazzola L, Cacciatore C, Orlandi F, et 
al. The Differential Diagnosis of Discrepant Thyroid Function Tests: 
Insistent Pitfalls and Updated Flow-Chart Based on a Long-Standing 
Experience. Front Endocrinol (Lausanne). 2020 Jul 7;11:432. doi: 
10.3389/fendo.2020.00432.  

21.	 Illouz F, Briet C, Mirebeau-Prunier D, Bouhours-Nouet N, Coutant R, 
Sibilia P, et al. Cardiac complications of thyroid hormone resistance 
syndromes. Ann Endocrinol (Paris). 2021 Jun;82(3-4):167-169. doi: 
10.1016/j.ando.2020.03.008. 

22.	 Lai S, Zhang S, Wang L, Chen Z, Fu X, Jianhao P, et al. A Rare Mutation 
in Patients With Resistance to Thyroid Hormone and Review of 
Therapeutic Strategies. Am J Med Sci. 2015 Sep;350(3):167-74. doi: 
10.1097/MAJ.0000000000000538.

23.	 Choi JH, Cho JH, Kim JH, Yoo EG, Kim GH, Yoo HW. Variable Clinical 
Characteristics and Molecular Spectrum of Patients with Syndromes of 
Reduced Sensitivity to Thyroid Hormone: Genetic Defects in the THRB 
and SLC16A2 Genes. Horm Res Paediatr. 2018;90(5):283-290. doi: 
10.1159/000493468. 

24.	 Del Prete M, Muratori F, Campi I, Di Sacco G, Vignati F, Pellegrino D, 
Persani L. A rare mutation of thyroid hormone receptor beta gene in 
thyroid hormone resistance syndrome. Endocrinol Diabetes Metab 
Case Rep. 2021:21-0023. doi: 10.1530/EDM-21-0023. 


