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 Secretion of the thyroid hormones T4 (thyroxine) and T3 

(triiodothyronine) is regulated by pituitary thyroid-

stimulating hormone (TSH) . 

 TSH secretion, in turn, is controlled through negative 

feedback by thyroid hormones.

 There is a negative log-linear relationship between serum 

free T4 and TSH concentrations. 



 This means that very small changes in serum free T4 

concentrations induce very large reciprocal changes in 

serum TSH concentrations.

 As a result, thyroid function is best assessed by 

measuring serum TSH, assuming steady-state conditions 

and the absence of pituitary or hypothalamic disease.

 Nevertheless, direct measurement of serum thyroid 

hormone levels is still important since it may be difficult 

in some patients to be certain about the state of pituitary 

and hypothalamic function.



LABORATORY TESTS USED TO ASSESS 

THYROID FUNCTION

 Thyroid function is assessed by one or more of the 

following tests:

 ●Serum TSH concentration

 ●Serum total T4 and T3 concentrations

 ●Serum free T4 and T3 concentrations



 There is considerable controversy as to the appropriate 

upper limit of normal for serum TSH. 

 Most laboratories have used values of approximately 4.5 

to 5.0 mU/L. 

 The distribution of TSH values in the population differs by 

age. 

 Third-generation TSH chemiluminometric assays, currently 

in wide use, have detection limits of approximately 

0.01 mU/L. 

 They can therefore provide detectable TSH measurements 

even in mild hyperthyroidism . 



 Normal ranges vary among laboratories; a typical 

reference range for total T4 is 4.6 to 11.2 mcg/dL (60 to 

145 nmol/L). 

 The normal range for total T3 is even more variable

among laboratories than that for total T4; a typical range 

is approximately 75 to 195 ng/dL (1.1 to 3 nmol/L).



 Serum free T4 and T3 — The free hormone hypothesis 

states that the unbound or free hormone is the fraction 

that is available for uptake into cells and interaction 

with nuclear receptors . 

 The bound hormone, on the other hand, represents a 

circulating storage pool that is not immediately available 

for uptake into cells.

 Since drugs and illness can alter concentrations of 

binding proteins or interaction of the binding proteins 

with T4 or T3 , the free and total hormone 

concentrations may not be concordant. 



 An example is estrogen-induced TBG excess, in which 

total T4 concentrations are high due to increased TBG-

bound hormone, but the physiologically important free T4 

concentrations are normal. 

 It is therefore necessary to estimate free hormone 

concentrations.

 Reverse T3 — Reverse T3 (rT3) is an inactive metabolite 

of thyroxine.

 It is widely measured by alternative health practitioners 

to justify the use of T3 therapy and supplements thought 

to enhance the conversion of T4 to T3.







 Monitoring levothyroxine therapy — One of the more 

common reasons for assessing thyroid function is to assess 

the adequacy of levothyroxine therapy.

 ●Primary hypothyroidism – Patients with primary 

hypothyroidism who are taking levothyroxine 

replacement therapy can be monitored by assessing the 

serum TSH only. In general, serum free T4 measurements 

are very insensitive for assessing the appropriateness of 

the levothyroxine dose. 



 Liothyronine (T3, Cytomel) is generally not 

recommended for treating hypothyroidism.

 However, in patients with persistent hypothyroid 

symptoms on levothyroxine monotherapy, T3 is 

sometimes added.





 Secondary hypothyroidism – The one setting in which the 

serum free T4 value should be used to titrate the 

thyroid hormone dose is in patients with secondary 

hypothyroidism due to pituitary or hypothalamic disease 

who have absent or impaired TSH release. 



ANTITHYROID ANTIBODIES
 Thyroglobulin 

 Thyroid peroxidase (TPO, formerly known as the microsomal antigen)

Nearly all patients with Hashimoto's thyroiditis have high serum 

concentrations of TPO antibodies. Serum anti-TPO antibodies need not 

be measured in patients with overt primary hypothyroidism, because 

almost all have chronic autoimmune thyroiditis. However, a test for 

anti-TPO antibodies may be useful to predict the likelihood of 

progression to permanent overt hypothyroidism in patients with 

subclinical hypothyroidism.

 The TSH receptor – Thyrotropin receptor antibodies (TRAbs) are 

classified as stimulating, blocking, or neutral.


