10.

11.

Diagnose and Treat
Hypothyroidism in 2021
Part 1: New Endocrinology

By Alan B. McDaniel, MD

Complete References

erscn

Hypothyroidism. Taber’s Medical Dictionary.
https://www.tabers.com/tabersonline/view/Tabers-
Dictionary/733926/all/hypothyroidism Accessed
1.17.2020.

Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The
Colorado thyroid disease prevalence study. Arch Intern
Med. 2000; 160:526-34. PMID: 10695693.
Hypothyroidism (Underactive Thyroid) NIH. NIDDKD. https://www.niddk.nih.gov/health-
information/endocrine-diseases/hypothyroidism Accessed 1.22.2021

Rydzewska M, Jaromin M et al. Role of the T and B lymphocytes in pathogenesis of
autoimmune thyroid diseases. Thyroid Res. 2018;11:2. PMID: 29449887.

Stahlman S. Thyroid Disorders, Active Component, U.S. Armed Forces, 2008-2017.
Health.mil. 2018 https://health.mil/News/Articles/2018/12/01/Thyroid-Disorders Accessed
1.22.2021.

Khatari M. What does your thyroid do? WebMD Medical Reference. 2019.
https://www.webmd.com/a-to-z-guides/what-does-thyroid-do Accessed 1.6.2021.
Mendoza A, Hollenberg AN. New Insights into Thyroid Hormone Action. Pharmacol Ther.
2017; 173: 135-145. PMID: 28174093.

Bakker O. Thyroid hormone receptors. Eds. Adashi EY, Bilezikian JP, Chrousos GP et al.
Encyclopedia of Endocrine Diseases. Academic Press. 2004. ISBN 978-0-12-475570-3.
https://www.sciencedirect.com/topics/neuroscience/thyroid-hormone-receptor Accessed
1.8.2021.

Symptoms underactive thyroid (hypothyroidism). NHS. 2018.
https://www.nhs.uk/conditions/underactive-thyroid-hypothyroidism/symptoms/ Accessed
1.22.2021.

Shahid MA, Ashraf MA, Sharma S. Physiology, Thyroid Hormone. StatPearls [Internet].
May 18, 2020. https://www.ncbi.nlm.nih.gov/books/NBK500006/ Accessed 1.9.2021.
Molina PE. Endocrine physiology. Lange physiology series. The McGraw-Hill Companies,
Inc. New York, NY. 2004. Page 83.

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription
https://www.townsendletter.com/magazine/subscription

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

Bowen R. Control of thyroid hormone synthesis and secretion. VIVO Pathophysiology.
http://www.vivo.colostate.edu/hbooks/pathphys/endocrine/thyroid/control.html Accessed
1.22.2021.

Zimmermann MB, Kohrle J. The impact of iron and selenium deficiencies on iodine and
thyroid metabolism: biochemistry and relevance to public health. Thyroid. 2002; 12:867-78.
PMID: 12487769.

Bowen R. Synthesis and secretion of thyroid hormones. VIVO Pathophysiology.
http://lwww.vivo.colostate.edu/hbooks/pathphys/endocrine/thyroid/synthesis.html Accessed
1.22.2021

Refetoff S. Thyroid Hormone Serum Transport Proteins. Endotext [Internet]. 2015. PMID:
25905421. https://www.ncbi.nlm.nih.gov/books/NBK285566/ Accessed 1.8.2021.

Davis PJ, Goglia F, Leonard JL. Nongenomic actions of thyroid hormone. Nat Rev
Endocrinol. 2016; 12:111-21. PMID: 26668118.

Orozco A, Valverde-R C, Olvera A, Garcia-G C. lodothyronine deiodinases: a functional and
evolutionary perspective. J Endocrinol. 2012; 215:207-19. PMID: 22872760.

Chiamolera MI, Wondisford FE. Thyrotropin-releasing hormone and the thyroid hormone
feedback mechanism. Endocrinol. 2009; 150:1091-1096. PMID: 19179434,

Kopp P. Theodor Kocher (1841-1917) Nobel prize centenary 2009. Arg Bras Endocrinol
Metabol. 2009; 53:1176-80. PMID: 20126876.

Peeters RP, van der Deure WM, Visser TJ. Genetic variation in thyroid hormone pathway
genes; polymorphisms in the TSH receptor and the iodothyronine deiodinases. Eur J
Endocrinol. 2006; 155:655-62. PMID: 17062880.

Fuentes AV, Pineda MD, Venkata KCN. Comprehension of Top 200 Prescribed Drugs in the
US as a Resource for Pharmacy Teaching, Training and Practice. Pharmacy (Basel). 2018;
6:43. PMID: 29757930.

"The Top 300 of 2021" ClinCalc DrugStats Database.
https://clincalc.com/DrugStats/Top300Drugs.aspx Accessed 1.22.2021.

Top 10 Prescription Medications in the U.S. (August 2020). GoodRXx.
https://www.goodrx.com/drug-guide Accessed 1.21.2021.

Vanderpump MP. The epidemiology of thyroid disease. Br Med Bull. 2011; 99:39-51.
PMID: 21893493.

Hollowell JG, Staehling NW et al. Serum TSH, T(4), and thyroid antibodies in the United
States population (1988 to 1994): National Health and Nutrition Examination Survey
(NHANES I11). J Clin Endocrinol Metab. 2002; 87:489-99. PMID: 11836274.

Okayasu I, Hatakeyama S, Tanaka Y, Sakurai T, Hoshi K, Lewis PD. Is focal chronic
autoimmune thyroiditis an age-related disease? Differences in incidence and severity
between Japanese and British. J Pathol. 1991;163:257-64. PMID: 2013829.
Hypothyroidism (Underactive); FAQS. American Thyroid Association.
https://www.thyroid.org/hypothyroidism/ Accessed 1.23.2021.

Griiters A, Krude H. Update on the management of congenital hypothyroidism. Horm Res.
2007; 68 Suppl 5:107-11. PMID: 18174723.

Zimmermann MB. lodine deficiency. Endocr Rev. 2009; 30:376-408. PMID: 19460960.
Zimmermann MB, Boelaert K. lodine deficiency and thyroid disorders. Lancet Diabetes
Endocrinol. 2015; 3:286-95. PMID: 25591468.

Visser TJ. The elemental importance of sufficient iodine intake: a trace is not enough.
Endocrinology. 2006; 147:2095-7. PMID: 16617153.

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription

32. Ezrin C, MacLachlan M, Walter EP, Volpe R. "lodide-myxedema" in patients with chronic
chest disease. Can Med Assoc J. 1961, 85:287-9. PMID: 13697753.

33. Leung AM, Braverman LE. Consequences of excess iodine. Nat Rev Endocrinol. 2014;
10:136-42. PMID: 24342882.

34. McKnight RF, Adida M et al. Lithium toxicity profile: a systematic review and meta-
analysis. Lancet. 2012; 379(9817):721-8. PMID: 22265699.

35. Lazarus JH. Lithium and thyroid. Best Pract Res Clin Endocrinol Metab. 2009; 23:723-33.
PMID: 19942149.

36. Vitamins & supplements: Lithium. WebMD.
(https://www.webmd.com/vitamins/ai/ingredientmono-1065/lithium Accessed 1.16.2021.

37. Garber JR, Cobin RH, et al.; American Association of Clinical Endocrinologists and
American Thyroid Association Taskforce on Hypothyroidism in Adults. Clinical practice
guidelines for hypothyroidism in adults: cosponsored by the American Association of
Clinical Endocrinologists and the American Thyroid Association. Endocr Pract. 2012;
18:988-1028. Erratum in: Endocr Pract. 2013; 19:175. PMID: 23246686.

38. Alan B. McDaniel, MD. abmcdaniel0621@gmail.com

39. Hyperthyroidism (overactive thyroid). Mayo Foundation for Medical Education and
Research. https://www.mayoclinic.org/diseases-conditions/hyperthyroidism/symptoms-
causes/syc-20373659 Accessed 1.23.2021.

40. Saved from storymeister.tumblr.com. https://www.pinterest.com/pin/307511480805061321/
Accessed 1.9.2021.

41. Techniques: Thyroid exam. Advanced Physical Diagnosis. University of Washington
Department of Medicine. https://depts.washington.edu/physdx/thyroid/tech.html Accessed
1.23.2021.

42. McDaniel AB. Technique of Fine Needle Aspiration Biopsy for Autoimmune Thyroiditis.
COSM Spring Scientific Meetings (AAOA), Palm Desert, CA; May 1995.

43. Yoshida H, Amino N et al. Association of serum antithyroid antibodies with lymphocytic
infiltration of the thyroid gland: studies of seventy autopsied cases. J Clin Endocrinol Metab.
1978; 46:859-62. PMID: 263468.

44. Haugen BR, Alexander EK et al. 2015 American Thyroid Association Management
Guidelines for Adult Patients with Thyroid Nodules and Differentiated Thyroid Cancer: The
American Thyroid Association Guidelines Task Force on Thyroid Nodules and
Differentiated Thyroid Cancer. Thyroid. 2016; 26:1-133. PMID: 26462967.

45. Palacios S, Pascual-Corrales E, Galofre JC. Management of subclinical hyperthyroidism. Int
J Endocrinol Metab. 2012; 10:490-6. PMID: 238438009.

46. Toft AD. Clinical practice. Subclinical hyperthyroidism. N Engl J Med. 2001;345:512-6.
PMID: 11519506.

47. de Juan E Jr, Hurley DP, Sapira JD. Racial differences in normal values of proptosis. Arch
Intern Med. 1980; 140:1230-1. PMID: 7406621.

48. Mackinnon SE, Fielding JC, Dellon AL, Fisher DM. The incidence and degree of scleral
show in the normal population. Plast Reconstr Surg. 1987; 80:15-20. PMID: 3602156.

49. Demers LM, Spencer CA. Laboratory support for the diagnosis of thyroid disease. National
Academy of Clinical Biochemistry. 2002. https://www.aacc.org/science-and-
research/practice-guidelines/thyroid-disease Accessed 1.23.2021.

50. Garber JR, Cobin RH et al.; American Association of Clinical Endocrinologists and
American Thyroid Association Taskforce on Hypothyroidism In Adults. Clinical practice

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription
mailto:abmcdaniel0621@gmail.com

51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

guidelines for hypothyroidism in adults: cosponsored by the American Association of
Clinical Endocrinologists and the American Thyroid Association. Thyroid. 2012; 22:1200-
35. Erratum in: Thyroid. 2013 Feb;23(2):251. Erratum in: Thyroid. 2013 Jan;23(1):129.
PMID: 22954017.

Ullah S, Helander A, Beck O. Identification and quantitation of phosphatidylethanols in oral
fluid by liquid chromatography-tandem mass spectrometry. Clin Chem Lab Med. 2017;
55:1332-1339. PMID: 27988502.

Colon PJ, Greene DN. Biotin interference in clinical immunoassays. J Appl Lab Med. 2018;
2:941-51. https://doi.org/10.1373/jalm.2017.024257 Accessed 1.23.2021.

Otten JJ, Pitzi Hellwig J, Meyers LD Eds. Dietary reference intakes : the essential guide to
nutrient requirements. Food and Nutrition Board, Institute of Medicine. National Academy
Press, Washington, D.C. 2006; Pg. 323.
https://www.nal.usda.gov/sites/default/files/fnic_uploads/DRIEssential GuideNutReq.pdf
Accessed 1.9.2021.

Kaplan 1V, Levinson SS. When is a heterophile antibody not a heterophile antibody? When it
is an antibody against a specific immunogen. Clin Chem. 1999; 45:616-8. PMID: 10222346.
Levinson SS. The nature of heterophilic antibodies and their role in immunoassay
interference. J Clin Immunoassay. 1992; 15:108-15.

Pitt JJ. Principles and applications of liquid chromatography-mass spectrometry in clinical
biochemistry. Clin Biochem Rev. 2009; 30:19-34. PMID: 19224008.

Hickner J, Thompson PJ et al. Primary care physicians' challenges in ordering clinical
laboratory tests and interpreting results. J Am Board Fam Med. 2014; 27:268-74. PMID:
24610189.

Hoermann R, Midgley JE, Larisch R, Dietrich JW. Homeostatic Control of the Thyroid-
Pituitary Axis: Perspectives for Diagnosis and Treatment. Front Endocrinol (Lausanne).
2015; 6:177. PMID: 26635726.

Dayan CM, Saravanan P, Bayly G. Whose normal thyroid function is better--yours or mine?
Lancet. 2002; 360:353. PMID: 12241772.

Kooistra HS, Diaz-Espineira M et al. Secretion pattern of thyroid-stimulating hormone in
dogs during euthyroidism and hypothyroidism. Domest Anim Endocrinol. 2000; 18:19-29.
PMID: 10701761.

Bruhn TO, McFarlane MB, Deckey JE, Jackson IM. Analysis of pulsatile secretion of
thyrotropin and growth hormone in the hypothyroid rat. Endocrinology. 1992; 131:2615-21.
PMID: 1446603.

Roelfsema F, Veldhuis JD. Thyrotropin secretion patterns in health and disease. Endocr Rev.
2013; 34:619-57. PMID: 23575764.

Dietrich JW, Midgley JEM, Hoermann R. Editorial: "Homeostasis and Allostasis of Thyroid
Function™. Front Endocrinol (Lausanne). 2018; 9:287. PMID: 29922229.

Spencer CA, Hollowell JG, Kazarosyan M, Braverman LE. National Health and Nutrition
Examination Survey 111 thyroid-stimulating hormone (TSH)-thyroperoxidase antibody
relationships demonstrate that TSH upper reference limits may be skewed by occult thyroid
dysfunction. J Clin Endocrinol Metab. 2007; 92:4236-40. PMID: 17684054.

Chopra 1J. An assessment of daily production and significance of thyroidal secretion of 3, 3/,
5'-triiodothyronine (reverse T3) in man. J Clin Invest. 1976; 58:32-40. PMID: 932209.

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Tegler L, Gillquist J, Lindvall R, Almqvist S. Secretion rates of thyroxine, triiodothyronine,
and reverse triiodothyronine in man during surgery. Acta Endocrinol (Copenh). 1982;
101:193-8. PMID: 6215812.

Bianco AC, Salvatore D et al. Biochemistry, cellular and molecular biology, and
physiological roles of the iodothyronine selenodeiodinases. Endocr Rev. 2002; 23:38-89.
PMID: 11844744,

Kratzsch J, Fiedler GM et al. New reference intervals for thyrotropin and thyroid hormones
based on National Academy of Clinical Biochemistry criteria and regular ultrasonography of
the thyroid. Clin Chem. 2005; 51:1480-6. PMID: 15961550.

Hulbert AJ. Thyroid hormones and their effects: a new perspective. Biol Rev Camb Philos
Soc. 2000; 75:519-631. PMID: 11117200.

Hennemann G, Docter R et al. Plasma membrane transport of thyroid hormones and its role
in thyroid hormone metabolism and bioavailability. Endocr Rev. 2001; 22:451-76. PMID:
11493579.

Peeters RP, Visser TJ. Metabolism of thyroid hormone. Endotext [Internet]. NCBI Bookshelf
2017. PMID: 25905401. https://www.ncbi.nIm.nih.gov/books/NBK285545/ Accessed
1.10.2021.

Goode AW, Herring AN et al. The effect of surgery with carbohydrate infusion on
circulating triiodothyronine and reverse triiodothyronine. Ann R Coll Surg Engl. 1981;
63:168-72. PMID: 7247276.

Wartofsky L, Burman KD. Alterations in thyroid function in patients with systemic illness:
the "euthyroid sick syndrome". Endocr Rev. 1982; 3:164-217. PMID: 6806085.

Katzeff HL, Powell SR, Ojamaa K. Alterations in cardiac contractility and gene expression
during low-T3 syndrome: prevention with T3. Am J Physiol. 1997; 273:E951-6. PMID:
9374681.

Kuiper GG, Kester MH, Peeters RP, Visser TJ. Biochemical mechanisms of thyroid hormone
deiodination. Thyroid. 2005; 15:787-98. PMID: 16131322.

Maia AL, Kim BW et al. Type 2 iodothyronine deiodinase is the major source of plasma T3
in euthyroid humans. J Clin Invest. 2005; 115:2524-33. PMID: 16127464.

Peeters RP, Wouters PJ et al. Serum 3,3',5'-triiodothyronine (rT3) and 3,5,3'-
triiodothyronine/rT3 are prognostic markers in critically ill patients and are associated with
postmortem tissue deiodinase activities. J Clin Endocrinol Metab. 2005; 90:4559-65. PMID:
15886232.

Smit JW, Stokkel MP et al. Bexarotene-induced hypothyroidism: bexarotene stimulates the
peripheral metabolism of thyroid hormones. J Clin Endocrinol Metab. 2007; 92:2496-9.
PMID: 17440015.

Peeters RP, van der Geyten S et al. Tissue thyroid hormone levels in critical illness. J Clin
Endocrinol Metab. 2005; 90:6498-507. PMID: 16174716.

Hoermann R, Midgley JE, Larisch R, Dietrich JW. Relational Stability of Thyroid Hormones
in Euthyroid Subjects and Patients with Autoimmune Thyroid Disease. Eur Thyroid J. 2016;
5:171-179. PMID: 27843807.

Chistiakov DA. Immunogenetics of Hashimoto's thyroiditis. J Autoimmune Dis. 2005; 2:1.
PMID: 15762980.

Ehlers M, Thiel A et al. Evidence of a combined cytotoxic thyroglobulin and thyroperoxidase
epitope-specific cellular immunity in Hashimoto's thyroiditis. J Clin Endocrinol Metab.
2012; 97:1347-54. PMID: 22259066.

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

McLachlan SM, Rapoport B. Autoimmune response to the thyroid in humans: thyroid
peroxidase--the common autoantigenic denominator. Int Rev Immunol. 2000; 19:587-618.
PMID: 11129117,

Bari¢ A, Br¢i¢ L et al. Thyroglobulin Antibodies are Associated with Symptom Burden in
Patients with Hashimoto's Thyroiditis: A Cross-Sectional Study. Immunol Invest. 2019;
48:198-209. PMID: 30332318.

Franco JS, Jenny Amaya-Amaya J, Anaya JM. Thyroid disease and autoimmune diseases.
Autoimmunity: From Bench to Bedside [Internet]. 2013. Bookshelf ID: NBK459466.
https://www.ncbi.nlm.nih.gov/books/NBK459466/ Accessed 1.11.2021.

Zophel K, Roggenbuck D, Schott M. Clinical review about TRAb assay's history.
Autoimmun Rev. 2010; 9:695-700. PMID: 20594972.

Mincer DL, Jialal 1. Hashimoto Thyroiditis. 2020 Aug 10. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2020 Jan—. PMID: 29083758.

Biondi B, Cooper DS. The clinical significance of subclinical thyroid dysfunction. Endocr
Rev. 2008; 29:76-131. PMID: 17991805.

Markou K, Georgopoulos V et. al. lodine-induced hypothyroidism. Thyroid. 2001; 11:501-
10. PMID: 11396709.

lodine deficiency. Nutrition Landscape Information System (NLiS). World Health
Organization. 2013 https://www.who.int/data/nutrition/nlis/info/iodine-deficiency Accessed
1.24.2021.

Zava T. Evaluation of the lodine Loading Test: Urine lodine Excretion Kinetics after
Consumption of 50 mg lodine/lodide. Townsend Letter. 2013 Jan.
https://www.townsendletter.com/Jan2013/iodine0113.html Accessed 1.26.2020.

Gaby A. Letter: Alan Gaby replies. Townsend Letter. 2011 Feb/ Mar.
https://www.thefreelibrary.com/Alan+Gaby+replies.-a0250827396 Accessed 1.11.2021.
Perrild H, Hegedis L et al. Thyroid function and ultrasonically determined thyroid size in
patients receiving long-term lithium treatment. Am J Psychiatry. 1990; 147:1518-21. PMID:
2221166.

Wilson, ED. Wilson’s Syndrome. The miracle of feeling well. Cornerstone Publishing Co.
Orlando, FL. 1991. ISBN 0-9629875-0-6.

Barnes, BO, Galton L. Hypothyroidism: the unsuspected illness. Harper & Row. New York,
NY. 1976. ISBN 0-690-01029-X.

Leung AM, Braverman LE. lodine-induced thyroid dysfunction. Curr Opin Endocrinol
Diabetes Obes. 2012; 19:414-9. PMID: 22820214.

Rose HR, Zulfigar H. Jod Basedow Syndrome. 2020 Oct 7. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2020 Jan—. PMID: 31334997.
https://www.ncbi.nlm.nih.gov/books/NBK544277/ Accessed 1.24.2021.

Zimmermann MB, Ito Y et al. High thyroid volume in children with excess dietary iodine
intakes. Am J Clin Nutr. 2005; 81:840-4. Erratum in: Am J Clin Nutr. 2005; 82:203. PMID:
15817861.

Inoue K, Leung AM et al. Urinary lodine Concentration and Mortality Among U.S. Adults.
Thyroid. 2018; 28:913-920. PMID: 29882490.

Jonklaas J, Bianco AC et al.; American Thyroid Association Task Force on Thyroid
Hormone Replacement. Guidelines for the treatment of hypothyroidism: prepared by the
american thyroid association task force on thyroid hormone replacement. Thyroid. 2014;
24:1670-751. PMID: 25266247.

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription

101. Brent GA, Larsen PR, Davies TF. Hypothyroidism and thyroiditis. In: Williams textbook
of endocrinology, Ed 11. Saunders Elsevier. Philadelphia PA. 2008. ISBN: 9781416029113.
Page 397.

102. Bekkering GE, Agoritsas T et al. Thyroid hormones treatment for subclinical
hypothyroidism: a clinical practice guideline. BMJ. 2019; 365:12006. PMID: 31088853.

103. McDaniel, AB. An approach to managing fibromyalgia and chronic pain. Townsend
Letter. 2020 Nov; (448):31-6.

104. Johnson EO, Calogero AE et al. Effects of short- and long-duration hypothyroidism on
hypothalamic-pituitary-adrenal axis function in rats: in vitro and in situ studies. Endocrine.
2012; 42:684-93. PMID: 22695985.

105. Murray JS, Jayarajasingh R, Perros P. Lesson of the week: Deterioration of symptoms
after start of thyroid hormone replacement. BMJ. 2001; 323:332-3. PMID: 11498494.

106. Conde SJ, Luvizotto Rde A, de Sibio MT, Nogueira CR. Thyroid hormone status
interferes with estrogen target gene expression in breast cancer samples in menopausal
women. ISRN Endocrinol. 2014; 2014:317398. PMID: 24701358.

107. Meng R, Tang HY et al. Crosstalk between integrin avf33 and estrogen receptor-a. is
involved in thyroid hormone-induced proliferation in human lung carcinoma cells. PLoS
One. 2011; 6:e27547. PMID: 22132110.

108. Vasudevan N, Koibuchi N, Chin WW, Pfaff DW. Differential crosstalk between estrogen
receptor (ER)alpha and ERDbeta and the thyroid hormone receptor isoforms results in flexible
regulation of the consensus ERE. Brain Res Mol Brain Res. 2001; 95:9-17. PMID:
11687272.

109. Biondi B, Filetti S, Schlumberger M. Thyroid-hormone therapy and thyroid cancer: a
reassessment. Nat Clin Pract Endocrinol Metab. 2005;1:32-40. PMID: 16929364.

110.  Yousef A, Justin Clark J, Doi SAR. Thyroxine suppression therapy for benign, non-
functioning solitary thyroid nodules: A quality-effects meta-analysis. Clin Med Res. 2010;
8:150-8. PMID: 20739581.

111. Sawin CT, Geller A et al. The aging thyroid. The use of thyroid hormone in older
persons. JAMA. 1989; 261:2653-5. PMID: 2709545.

112.  Parle JV, Franklyn JA et al. Thyroxine prescription in the community: serum thyroid
stimulating hormone level assays as an indicator of undertreatment or overtreatment. Br J
Gen Pract. 1993;43:107-9. PMID: 8323787.

The negative ions in
ocean air can
actually help calm
your brain,

~and the fresh air
contributes to

serotonin production.

Complete References Townsendletter.com Subscribe Today!



https://www.townsendletter.com/
https://www.townsendletter.com/magazine/subscription

