Thyroid Hormone References

This document contains a selection of references compiled by Dr Thierry Hertoghe. It features multiple
scientific studies on thyroid hormones, deficiencies and therapies. The reference list contains the major
references of the pro and con studies on thyroid hormone therapy use, as it is important that physicians
should be aware of these when debating with colleagues or other representatives of medical institutions.

The reader should find the list particularly valuable in his/her researches. Whenever possible, the
references regarding human studies are mentioned in preference to those utilising animal studies.
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DISCUSSIONS ON THYROID DIAGNOSIS

SERUM TSH: IS THE TSH SERUM MEASUREMENT ALONE SUFFICIENT FOR DIAGNOSIS AND

FOLLOW-UP OF THYROID DEFICIENCY?

Claim: TSH is the first line test to do. It is sufficient to diagnose all forms of eu-, hypo- and
hyperthyroidism. No other test is necessary for the diagnosis.

Facts: TSH is often insufficient on its own to diagnose between eu-, hypo- and hyperthyroidism,
particularly to diagnose milder, borderline states of hypothyroidism. Other tests are necessary, as is a
complete clinical evaluation (medical history, actual complaints, physical examination) of the patient.

Article defending the serum TSH test as the first line approach to diagnose thyroid dysfunction
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errors
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findings and not solely on the results of a single laboratory test”)
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Discussions and controversy in medical associations and journals on the TSH reference range
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KD, Denke MA, Gorman C, Cooper RS, Weissman NJ. Subclinical thyroid disease: scientific review
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panel of the Endocrine Society, the American Thyroid Association,and American Association of
Clinical Endocrinology. Although the panel concluded that there was good data that patients with
slight elevations of TSH above 4.5 may progress to overt hypothyroidism, and that levothyroxine
therapy would prevent symptoms, they did not agree that early treatment provided any benefit!)
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Clin Endocrinol Metab. 2005 Sep;90(9):5483-8 (remarkable article of which a lot of the following
information is extracted)
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American Thyroid Association, and The Endocrine Society. J Clin Endocrinol Metab. 2005;90:581-5
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Studies that show that the serum TSH reference range of 0.1-5.1 mU/liter for a POPULATION is too
large
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17. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,
Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee, National
Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Laboratory support
for the diagnosis and monitoring of thyroid disease. Thyroid. 2003 Jan;13(1):3-126

A longitudinal study in diabetics where a baseline TSH levels above the 1.53 mU/liter predicted

subsequent thyroid dysfunction, whereas no thyroid dysfunctionif TSH levels < 1.53 mU/liter, the

reference range for diabetics should then be 0.4-1.52 mU/liter

18. Warren RE, Perros P, Nyirenda MJ, Frier BM. Serum thyrotropin is a better predictor of future thyroid
dysfunction than thyroid autoantibody status in biochemically euthyroid patients with diabetes:
implications for screening. Thyroid. 2004;14:853—7

If the serum TSH reference range would be based upon a cohort of truly normalindividuals with no

personal or family history of thyroid dysfunction, no visible or palpable goiter, not taking any

medication, who are seronegative for thyroid preoxidase antibodies, and whose blood samples are

drawn fasting in the morning hours (06—10 h), the TSH reference range would become 0.4-2.5 mU/L

(Demers & co, Baloch & co.)
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Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee, National
Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid. 2003
Jan;13(1):3-126

When data for subjects with positive TPOAb or a family history of autoimmune thyroid disease

are excluded, the normal reference interval becomes much tighter, i.e. 0.4—2.0 mUl/liter. This tighter

reference range may certainly be more applicable to African-Americans, who have a lower mean TSH

22. Hollowell JG, Staehling NW, Flanders WD, Gunter EW, Spencer CA, Braverman LE. Serum TSH,
T4, and thyroid antibodies in the United States population (1988 to 1994): National Health and
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Publications with data to support a more narrow reference range for serum TSH that would be
obtained when persons with diffuse hypoechogenicity of the thyroid on ultrasound, a condition
that precedes thyroid peroxidase antibody positivity in autoimmune thyroid disease, would be excluded
24. Pedersen OM, Aardal NP, Larssen TB, Varhaug JE, Myking O, Vik-Mo H. The value of
ultrasonography in predicting autoimmune thyroid disease. Thyroid. 2000;10:251-9

For the American Association of Clinical Endocrinologists the revised reference TSH range is 0.3—

3.0 mU/L

25. American Association of Clinical Endocrinologists. American Association of Clinical Endocrinologists
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hypothyroidism. Endocr Pract. 2002;8:457—-69
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whites
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High serum cholesterol levels in persons with 'high-normal' TSH levels: Should one extend the
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antibody-positive hypercholesterolemic patients with TSH levels between 2-4 mU/L with low dose
levothyroxine normalizes TSH levels and improves the lipid profile)
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28. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,
Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee, National
Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid. 2003
Jan;13(1):3-126

Supporters of the recommendations of the consensus panel (Endocrine Society, American

Association of Clinical Endocrinologists, American Thyroid Association) promote atarget TSH

range of 1.0-1.5 mU/liter in patients already receiving T4 therapy

29. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,
Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee, National
Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid. 2003
Jan;13(1):3-126

The lower end of the normal or reference range for TSH lies between 0.2 and 0.4 mU/liter, as

indicated by a number of clinical studies
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1991;34:77-83
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33. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease prevalence study.
Arch Intern Med. 2000;160:526—-34

34. Sawin CT, Geller A, Kaplan MM, Bacharach P, Wilson PW, Hershman JM. Low serum thyrotropin
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1991;151:165-8
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36. Parle JV, Maisonneuve P, Sheppare MC, Boyle P, Franklyn JA. Prediction of all-cause and
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The TSH reference range for an INDIVIDUAL is narrower than the reference range for a population

The value of a population-based reference range is limited when the individual patient-based

reference range (i.e. his personal reference range) is narrow

37. Fraser CG, Harris EK. Generation and application of data on biological variation in clinical chemistry.
Crit Rev Clin Lab Sci. 1989;27:409-37

38. Harris EK. Effects of intra- and interindividual variation on the appropriate use of normal ranges. Clin
Chem. 1974;20:1535-42

The individual TSH reference ranges are remarkably narrow within a relatively small segment of

the population reference range, i.e. confined to only 25% of a range of 0.3-5.0 mU/liter.

A shift in the TSH value of the individual outside of his or her individual reference range, but still within the

population reference range, would not be normal for that individual. For example, an individual (as in

Anderson’s series) with a personal range of 0.5-1.0 mU/liter would be at subphysiological thyroid

hormone levels at the population mean TSH of 1.5 mU/liter (as explained by Wartofsky 2005)

39. Andersen S, Petersen KM, Brunn NH, Laurberg P. Narrow individual variations in serum T4 and T3
in normal subjects: a clue to the understanding of subclinical thyroid disease. J Clin Endocrinol
Metab. 2002;87:1068—72

Studies of twins have data to support that each of us has a genetically determined optimal free T4

(FT4)-TSH set point or relationship
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diagnosis and monitoring of thyroid disease. Clin Endocrinol (Oxf). 2003;58:138-40

41. Meikle AW, Stringham JD, Woodward MG, Nelson JC. Hereditary and environmental influences on
the variation of thyroid hormones in normal male twins. J Clin Endocrinol Metab. 1988 ; 66:588—92

A measured TSH difference of 0.75 mUl/liter can already be significant in a patient. The NACB

guideline 8 states that "the magnitude of difference in ...TSH values that would be clinically significant

when monitoring a patient’s response to therapy... is 0.75 mU/liter.” Greater TSH fluctuations in a specific

patient may mean that s/he becomes hypothyroid or hyperthyroid.
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A serum TSH that rises in a given individual from a set point of 1.0 to 3.5 is likely to be abnormally

elevated and imply early thyroid failure. A minor change in serum free T4 results in an amplified

change in TSHto outside of the usual population-based reference range, although the free T4 is still

within its own population-based reference range, because of the the log-linear relationship between TSH

and free T4. In the case of subclinical hypothyroidism, for example, a slight drop in free T4 results in

an amplified and inverse response in TSH secretion (as explained by Wartofsky 2005)
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The pituitary 5'-deiodinase type 2 that converts thyroxine into triiodothyronine (T3), is different

than the liver and kidney 5'-deiodinase type 1 that provides the T3 for the rest of the body. This

difference may explain why TSH secretion and thus serum TSH secreted by the pituitary gland may be

normal, while the rest of the body may be in a thyroid deficient state.
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deiodinase activity by 3,5,3'-triiodothyronine in cultured anterior pituitary cells. Endocrinology. 1984
Jul;115(1):324-9.
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Doubts on the adequateness of measuring the serum TSH as a help to monitor a thyroid
treatment ( follow-up)
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DISCUSSIONS ON THYROID TREATMENT

DOES THYROID TREATMENT DEFINITELY SUPPRESS THE THYROID GLAND?

No, after stopping thyroid medications, the thyroid axis recovers its initial condition in 2to 3
weeks on the average
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MILD THYROID FAILURE: TO TREAT OR NOT TO TREAT

Arguments pro thyroid treatment of mild thyroid failure

Longitudinal studies indicating a rate of progression of mild thyroid failureinto overt
hypothyroidism of about 5% per year (50% or more in 10 years!): they have to be treated
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THYROID TREATMENT AND THE HEART

Claim: Thyroid hormone treatment is dangerous for the heart as it can cause side effects such as atrial
fibrillation.

Facts: Euthyroidism (normal thyroid function) is essential for the heart; both hypothyroidism as well as
hyperthyroidism impair the working of the heart and may facilitate atrial fibrillation.

Arguments contra thyroid treatment: because of possible cardiac side effects, especially in
cardiac patients
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THYROID THERAPY AND BONE DENSITY

Studies with association between thyroid therapy and increased loss of bone density
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