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The Problem
Thyroid disease or dysfunction can explain a wide 
variety of symptoms, yet it is notoriously under-
diagnosed.  Population studies such as the Colorado 
Thyroid Disease Prevalence Study1 demonstrate 
that up to 10% of Americans may have thyroid 
dysfunction, defi ned as abnormal levels of thyroid-
stimulating hormone (TSH).  

Overt hypothyroidism, with its characteristically high 
TSH and low circulating thyroxine (T4) levels, or 
hyperthyroidism, with low TSH and high T4 levels 
(most commonly manifested as Graves’ Disease), are 
relatively easy to recognize clinically.  But an elevated 
TSH associated with normal thyroid hormone levels, 
defi ned as “subclinical” hypothyroidism, is thought 
to be present in 4-10% of the general population 
and in up to 20% of women over 60 years old, 
while a low TSH and normal thyroid hormone levels, 
or subclinical hyperthyroidism, occurs in about 2% 
of the population and is most common in women, 
blacks, and the elderly2.

Thyroid hormones are primarily involved in directing 
the metabolic activity of cells, and a properly 
regulated thyroid is therefore essential to a wide 
array of biochemical processes in the body. Subclinical 
hypo- and hyperthyroidism can therefore result in 
symptoms even when hormone levels appear to be 
normal3, because the abnormal TSH indicates that 
there is still a disorder in thyroid regulation, and 
because thyroid hormone activity can be affected by 
interactions with other hormone systems, particularly 
estrogens and cortisol, and by some nutritional 
defi ciencies. Management of thyroid dysfunction 
requires an understanding of these interactions and 
careful monitoring of treatment with regular thyroid 
function tests4-7.

The presence of thyroid peroxidase (TPO) antibodies 
has been found to help diagnose thyroid disease 
in patients with abnormal TSH and/or mild thyroid 
symptoms8-10, and is used to indicate the presence 
of autoimmune thyroiditis (Hashimoto’s disease, 
the most common cause of overt hypothyroidism), 
since 95% of such patients are positive for TPO 
antibodies4.

Symptoms of Thyroid Dysfunction
• weight gain or loss • fatigue
• irregular bowel habits • hair loss
• sleep disturbances • water retention
• menstrual irregularities • infertility
• dry/brittle hair and nails • depression 
• high blood pressure  • hyperlipidemia
• heat or cold intolerance • muscle and joint pain 

Which Tests are Included in the 
Complete Thyroid Profi le?
TSH – Thyroid Stimulating Hormone
TSH is produced by the pituitary and acts on the thyroid 
gland to stimulate production of T4.  Higher than normal 
TSH can indicate a disorder of the thyroid gland, while 
low TSH can indicate over-production of T4, which acts 
in a negative feedback on the pituitary to reduce TSH 
production.  Low TSH can also be caused by problems 
in the pituitary gland itself, which result in insuffi cient 
TSH being produced to stimulate the thyroid (second-
ary hypothyroidism).

Free T4 – Thyroxine
The predominant hormone produced by the thyroid 
gland.  An inactive hormone, T4 converts to T3 within 
cells.  Free T4 is the non-protein-bound fraction of the 
T4 circulating in the blood, representing about 0.04% 
of the total circulating T4, which is available to tissues.  
Low TSH combined with low T4 levels indicates hypo-
thyroidism, while low TSH and high T4 levels indicates 
hyperthyroidism.  High TSH and low T4 indicates a 
thyroid gland disease, such as thyroiditis.

Free T3 – Triiodothyronine
The active thyroid hormone that regulates the metabolic 
activity of cells.  Free T3 is the non-protein-bound frac-
tion circulating in the blood, representing about 0.4% 
of the total circulating T3, which is available to tissues.  
Elevated T3 levels are seen in hyperthyroid patients, 
but levels can be normal in hypothyroid patients. 
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DISCLAIMER: ZRT Laboratory is a testing facility only, and does not diagnose, treat, or recommend treatment for medical conditions.
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TPO – Thyroid Peroxidase Antibodies
Thyroid peroxidase is an enzyme used by the thyroid gland 
in the manufacture of T4.  In patients with autoimmune 
thyroiditis (predominantly Hashimoto’s disease), the body 
produces antibodies that attack the thyroid gland, and levels 
of these antibodies in blood can diagnose this condition and 
indicate the extent of the disease.

Advantages of a Simple Blood Spot 
Test
•  No phlebotomist or centrifuging required, therefore less 

expensive and more convenient than conventional blood 
draws

•  Nearly painless fi nger stick is used to collect the few drops 
of blood required

•  Private and convenient for both patient and health care 
provider

•  Hormones and other analytes are stable in dried blood 
spot at room temperature for weeks, allowing for world-
wide shipment

•  Safe handling and transport of samples, as infectious 
agents are destroyed by drying

Clinical Utility
•  The Complete Thyroid Profi le combines the four most 

clinically useful thyroid function tests, giving a thorough 
assessment of a patient’s thyroid function compared with 
monitoring TSH alone

• Free hormone levels are measured, not calculated from 
indirect assays

• ZRT has taken an innovative step in following the labora-
tory guidelines suggested by the American Association 
of Clinical Endocrinologists for a tighter TSH range

• This easy, comprehensive screening tool can mean the 
difference between guesswork and an elegant treatment 
plan

• Combined with ZRT’s saliva or blood spot tests for other 
hormones, the Complete Thyroid Profi le allows a compre-
hensive assessment of endocrine interactions between 
the sex, thyroid, and adrenal hormones. Since hormonal 
symptoms commonly mimic each other, this assessment 
allows for a true evaluation of a patient’s hormonal dis-
orders
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