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Method comparison, Dilution test, Blocking tube



Dilution Test with NSS
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Impaired sensitivity 
to thyroid hormone

previously known as reduced sensitivity to thyroid hormone

“Any process that interferes with the effectiveness of 
thyroid hormone and includes defects in thyroid 

hormone action, transport, or metabolism”



Impaired sensitivity to 
thyroid hormone

Thyroid hormone cell membrane transport 
defect (THCMTD) 

Thyroid hormone metabolism defect (THMD) 

Thyroid hormone action defects 
• RTH 
• RTH-beta(TR-beta gene defects) 
• NonTR-RTH(RTH of  unknown etiology) 

• RTH-alpha



Reproduced with permission from: Refetoff, S, Dumitrescu, A. Syndromes of reduced sensitivity to thyroid hormone: genetic defects in hormone receptors, cell transporters and deiodination. 
Best Pract Res Clin Endocrinol Metab 2007; 21(2):277. Copyright ©2007 Elsevier. Illustrations used with permission of Elsevier, Inc. All rights reserved.

THCMTD

THMD

Thyroid hormone 
action defects
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Comparison of  TFT abnormalities in  
syndromes of  impaired sensitivity to thyroid hormone

Syndrome Gene FT4 FT3 rT3 TSH Other manifestations

THCMTD MCT8 
(SLC16A2)

↓ ↑↑ ↓ N, sl ↑
Severe psychomotor impairment. 
Virtually all affected individuals 
are male.

THMD SBP2 
(SECISBP2)

↑↑ ↓ ↑↑ N, sl ↑ Growth delay

Thyroid hormone action defects

RTH-beta TR-beta 
(THRB)

↑↑ ↑ N ↑↑ N, sl ↑ ADD, tachycardia, goiter 

NonTR-RTH Unknown

RTH-alpha TR-alpha 
(THRA) ↓ N, sl ↑ ↓ N Delayed skeletal development 

Gastrointestinal dysmotility



Resistance to Thyroid Hormone-beta

• Inherited syndrome characterised by reduced 
responsiveness of target tissues to thyroid hormone 

• High serum concentrations of FT4 and usually FT3, 
accompanied by normal or slightly high TSH 
concentrations

• Prevalence: 1 of 40,000 live births
• Autosomal Dominant
• THRB gene(chromosome 3)



Reproduced with permission from: Refetoff, S, Dumitrescu, A. Syndromes of reduced sensitivity to thyroid hormone: genetic defects in hormone receptors, cell transporters and deiodination. 
Best Pract Res Clin Endocrinol Metab 2007; 21(2):277. Copyright ©2007 Elsevier. Illustrations used with permission of Elsevier, Inc. All rights reserved.
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Resistance to Thyroid Hormone

• The severity of hormonal resistance varies among different 
tissues in an affected individual 

• Due to differences in the relative expression of TR-beta and 
thyroid hormone receptor alpha (TR-alpha) in different tissues

RTH-beta 
severity of hormonal resistance 
varies among different subjects 
carrying the same gene mutation

NonTR-RTH 
Mutations of one of the cofactors 
that interact with the receptors 
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Clinical features



Investigation
• The abnormalities should be confirmed by repeat 

measurements several weeks later
• Exclude condition associated with hyperthyroxenemia

Refetoff, S, Weiss, RE, Usala, SJ. The syndromes of resistance to thyroid hormone. Endocr Rev 1993; 14:348



Investigation

• Genetic testing (THRB gene)

• Dynamic testing (Individuals without an identifiable 
THRB gene mutation but with thyroid function tests 
consistent with RTH-beta may have nonTR-RTH)

TRH stimulation test
T3 suppression test
Somatostain Suppression test



Treatment

• Symptomatic treatment: 
Heart rate/rhythm control: Beta blocker
Avoid ATD and I-131

• LT4 treatment
In hyporesponsive organ, growth, bone 
maturation, mental development

• Thyroid hormone analog: triiodothyroacetic acid
Limited beneficial effect and not available



• In a subgroup of RTHβ patients, TA3 is able to 
decrease TSH and consequently the high 
serum T4 and T3 levels. 

• Since the thyromimetic effects of TA3 itself do 
not fully compensate the reduction in 
endogenous TH levels

• Alleviates the thyrotoxic symptoms including 
tachycardia, goiter, excessive sweating and 
behavioral problems 

Triiodothyroacetic acid
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