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Objectives

• 1. Describe physiology of testosterone axis 

in men

• 2. Review roles played by testosterone in 

men: prostate health, erectile function, well-

being, skeleton, and red blood cell 

production

• 3. Discuss treatment of male disorders with 

testosterone



Hypothalamic-Pituitary-Gonadal Axis
Kloner RA et al. J Am Coll Cardiol. 2016;67:545-557.



Hypothalamic-Pituitary-Gonadal Axis Across the Lifespan
Boehm U et al. Nat Rev Endocrinol. 2015;11:547-564.



Multiple Effects of Testosterone on Body Tissues
Kloner RA et al. J Am Coll Cardiol. 2016;67:545-557.



Causes of Testosterone Deficiency in Adult Men
Dean JD et al. J Sex Med. 2015;12:1660-1686



Causes of 2º Hypogonadism in 

4220 Men with Sexual Dysfunction
Corona G, Maggi M. J Sex Med. 2015;12:1690-1693.

• Only 11% had diagnosable classical secondary cause:

− Surgery 3.4%

− Drugs 2.4% (Opioids, glucocorticoids, cimetidine, TCAs, nicotine, 

marijuana)

− Empty sella 1.7%

− Genetic 1.1%

− Radiotherapy 1.1%

− Pituitary prolactinoma 1.1%

− Trauma 0.1%

− Comorbidites: Obesity, central adiposity, metabolic syndrome, 

HIV, untreated sleep apnea, medical stress

• 70.7% of subjects had metabolic disease: obesity, DM2, or metabolic 

syndrome



Symptoms of Testosterone Deficiency in Adult Men
Dean JD et al. J Sex Med. 2015;12:1660-1686



Causes of Increased SHBG
Dean JD et al. J Sex Med. 2015;12:1660-1686



Studies of Hypogonadism in Aging Men
Dean JD et al. J Sex Med. 2015;12:1660-1686.



Gonadal Status and Age in 3119

Community-Dwelling Men Aged 40-79 Years
Tajar A et al. J Clin Endocrinol Metab. 2010;95:1810-1818.
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Gonadal Status and Age in 3119

Community-Dwelling Men Aged 40-79 Years
Tajar A et al. J Clin Endocrinol Metab. 2010;95:1810-1818.



Evaluation of Men Suspected of Androgen Deficiency
Bhasin S et al. J Clin Endocrinol Metab. 2010;95:2536-2559.



Assessment and Management of

Testosterone Deficiency in Adult Men
Dean JD et al. J Sex Med. 2015;12:1660-1686



Assessment and Management of Testosterone Deficiency

in Adult Men Wishing to Maintain Fertility
Dean JD et al. J Sex Med. 2015;12:1660-1686



Clinical Practice Guideline on Diagnosis and 

Management of T Deficiency Syndrome in Men
Morales A et al. CMAJ 2015;187:1369-1377.
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Clinical Practice Guideline on Diagnosis and 

Management of T Deficiency Syndrome in Men
Morales A et al. CMAJ 2015;187:1369-1377.



Meta-Analysis of Testosterone Supplementation

and Body Composition
Corona G et al. Eur J Endocrinol. 2016;174:R99-R116.



Underdiagnosis of Male Osteoporosis

• Under-recognized and under-treated

• Projections from NHANES III and the 2000 U.S. 

Census suggest that:

– About 2 million men have osteoporosis (T-score 

less than -2.5)

– About 12 million men have osteopenia (National 

Osteoporosis Foundation, 2002)

• Fracture risk increases exponentially with age in 

men, beginning about a decade later than in 

women



Underdiagnosis of Male Osteoporosis

• Estimated that:

– 13% of Caucasian men over age 50 will sustain 
an osteoporosis-related fracture

– 30% of all hip fractures occur in men

• Men twice as likely to die in hospital after a hip 
fracture as women

• One-year mortality rate after hip fracture is higher 
in men compared to women (31% vs. 17%)

• Fractures increase dramatically in men after age 
70



Gender-Specific Differences 

in Bone Structure with Aging
Seeman E. J Clin Endocrinol Metab 2001;86:4576-4584.

http://jcem.endojournals.org/content/vol86/issue10/images/large/eg1017960007.jpeg
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Estrogen Regulation of Bone Turnover in Men
Khosla S et al. Trends Endocrinol Metab. 2012;23:576-581.



Risk of Nonvertebral and 

Major Osteoporotic Fractures in Aging Men
Barrett-Connor E et al. J Bone Miner Res. 2012;27:2306-2013.



Testosterone Effects in Symptomatic Hypogonadism
Kloner RA et al. J Am Coll Cardiol. 2016;67:545-557.



Testosterone Effects on Cardiovascular System
Kloner RA et al. J Am Coll Cardiol. 2016;67:545-557.



Testosterone Preparations for Treatment of Hypogonadism
Nieschlag E. Best Pract Res Clin Endocrinol Metab. 2015;29:77-90.



Testosterone Treatment of Hypogonadism
Nieschlag E. Best Pract Res Clin Endocrinol Metab. 2015;29:77-90.



Primary Outcomes in Testosterone Trials 0-12 Months
Snyder PJ et al. N Engl J Med. 2016;374:611-624.



Primary Outcomes in Testosterone Trials 0-12 Months
Snyder PJ et al. N Engl J Med. 2016;374:611-624.



Adverse Events in Testosterone Trials 0-12 Months
Snyder PJ et al. N Engl J Med. 2016;374:611-624.



Testosterone Across the Female Lifespan
Glaser R, Dimitrakkis C. Maturitas 2013;74:230-234.



Testosterone Therapy in Women: Myths and Misconceptions
Glaser R, Dimitrakkis C. Maturitas 2013;74:230-234.

• 1.  Testosterone is a male hormone

• 2.  Testosterone’s only role in women is sex drive and libido

• 3.  Testosterone masculinizes females

• 4.  Testosterone causes hoarseness and voice changes

• 5.  Testosterone causes hair loss

• 6.  Testosterone has adverse effects on the heart

• 7.  Testosterone causes liver damage

• 8.  Testosterone causes aggression

• 9.  Testosterone may increase the risk of breast cancer

• 10.  The safety of testosterone use in women has not been 

established




