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Thyroid Function Testing Algorithm
The introduction of sensitive thyrotropin (sTSH) assays has transformed thyroid function testing from a thyroxine to a sTSH based strategy.  The American Thyroid Association recommends the combined use of sTSH and free thyroxine (FT4) as the most efficient combination of  blood tests for diagnosis and follow-up of  both ambulatory and hospitalized patients. 

Testing begins with sTSH, because it is the most sensitive indicator of thyroid metabolism in patients with normal pituitary gland function.  TSH usually shifts out of the normal range sooner than thyroxine or FT4.  Linear changes in FT4 concentration result in logarithmic changes in TSH secretion.  About 85% of patients have normal TSH values and do not require further testing.
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Decreased TSH values suggest either primary hyperthyroidism, exogenous hyperthyroxinemia, or the effect of glucocorticoids.  Subsequent measurement of FT4 serves as an index of the severity of hyperthyroidism, because sTSH levels can be suppressed even by small increases in FT4.  If FT4 is normal, total or free T3 should be measured to detect T3 toxicosis.  

Increased TSH levels suggest primary hypothyroidism.  However, the rare conditions of a TSH secreting pituitary adenoma or thyroid hormone resistance may be present.  If FT4 levels are low, the patient is hypothyroid.  Normal FT4 levels are consistent with either a euthyroid state or subclinical hypothyroidism.  These two possibilities may be distinguished by testing for anti-microsomal (anti-thyroid peroxidase) antibodies.  

Patients with pituitary disease or neuropsychiatric disorders may require more extensive testing. 
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