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To claim educational credits you must follow these instructions: 
 

1. Visit our Claim Credit site: www.fcmcme.org  
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*All Pharmacists in attendance must provide their NABP ePID number and DOB. All continuing educational 
activities must be submitted to the ACPE within 60 days of the participation date.  
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Objectives: 

 
Upon completion of this workshop, the healthcare professional will be able to: 

• Develop proficiency in newer age management protocols not presented in Parts I or II: more recent pertinent 
literature update and reviews, lab updates, and complex and interesting cases. 

• Discuss the most current literature for bio-identical hormone replacement therapy (BHRT), thyroid, testosterone, 
DHEA, estrogen and progesterone. 

• Determine the risks and benefits of transdermal estrogen vs. oral estrogen, why one vs. the other one, and review 
the statistics that claim HRT increases blood clots, or does it? 

• Discuss new research demonstrating estrogen’s protective effects in men, the lack of any harm, and the harm of 
suppressing estrogen in men. 

• Examine current policy statements for hormone replacement therapy by the North American Menopause Society 
(NAMS) and American College of Obstetricians and Gynecologists (ACOG), with a critique and review of their 
recommendations.   

• Describe rational approaches for the use of progesterone in treating PMS and PPD.  



• Discuss new therapies for prostate cancer as well as better diagnostic sensitivity and specificity of MRI-S scan. 
• Determine current management strategies for preventing loss of pregnancy in Polycystic Ovary Syndrome 

(PCOS) as well as improving pregnancy rates with aromatase inhibitors. 
• Describe the clinical evaluation including laboratory analysis and treatment of Vitamin D deficiency and how much 

is too much.  
• Examine literature reviews as to what level of Vitamin D protects against cancer, CAD, osteoporosis, dementia, 

type II DM and AMD. 
• Discuss the pathophysiology of vaginal atrophy and the use of rings, tabs, troches, creams, and DHEA. 
• Discuss the importance of sex hormone binding globulin (SHBG) in men and women and why it is most predictive 

of CAD, MS and cancer.   
• Describe the data demonstrating that androgen suppression therapy, as well as estrogen deprivation, is 

associated with poor survival in men in comparison with placebo. 
• Outline advanced treatment protocols for over 100 clinical cases based on clinical presentation, laboratory 

analysis, treatment, and complications in the Q & A sections. 
• Discuss the inverse relationship of estrogen and prostate cancer. 
• Develop an understanding and treatment rationale for prostate cancer survivors through case presentations and 

literature review. 
• Appreciate the lack of efficacy of estriol in spite of purported benefits. 
• Describe the difference in clotting between Premarin®, Provera®, esterified estradiol, and micronized 

progesterone as per JAMA. 
• Examine data proving that oral progesterone decreases clotting risk and inflammation as opposed to MPA that 

increases these risks as per the ESTHER trial. 
• Recognize the data demonstrating that only certain types of estrogen increase the production of fatty acid esters 

that result in protection against atherosclerosis and plaque deposition at the blood vessel wall. 
• Demonstrate an understanding of the importance of maintaining low levels of aldosterone in patients with PCOS. 
• Demonstrate an understanding of the importance of body weight in determining which type of HRT to prescribe.  
• Critique the data demonstrating that testosterone can both increase and decrease CVD in women and learn to 

decipher the correct approach.   
• Identify the two mechanisms by which estrogen treats and protects against prostate cancer. 
• Review treatment of endometrial proliferation with serial ultrasound results and laboratory monitoring. 
• Illustrate a historical perspective on progesterone presenting no risk of breast cancer or VTE. 
• Present over 200 complex case studies to compare, contrast and analyze treatment protocols. 
• Demonstrate skills in case studies with interactive discussion to ensure interpretation and treatment protocols are 

as demonstrated in our evidenced based scientific literature. 
• Examine the medical literature to understand how hormones affect cardiovascular disease for both men and 

women. 

 
 

Course Description 
 

Prerequisites: Part I and II 
Course Description: The educational process for Part III is both didactic and interactive with maximum audience 
participation. All of the most complex, interesting, and confusing cases experienced by Dr.Rouzier over the last ten years 
are presented. The participants decide on the corrective management with literature reviews to guide therapy. Be 
forewarned, as in the past, many concepts taught in other academies are contrary to the medical literature presented in 
this course. The attendee will decide therapy based on evidence based guidelines rather than public opinion. Although 
there are no medical boards for this type of practice, Part III is similar to a medical board that digs deeper into the 
complexities of age management medicine.  
 
Clinical cases will be analyzed to formulate appropriate treatments and management to improve the understanding and 
level of care provided to patients. In Parts I & II the cases and studies are simple and straightforward. However, a 
thorough understanding of Parts I and II are necessary to understand many of the complex cases presented in Part III. 
Due to the many different hormones, different studies, different age groups, and misleading and incorrect journalistic 
conclusions, it is quite difficult for the practitioner to understand and defend their practice of HRT.  
 
Extensive literature summaries that provided credence and support will be presented so that the practitioner has all 
available data to defend why we do what we do. Studies will be presented that demonstrate more cancer caused by 
standard statin treatments for cholesterol than by PremPro®. Progesterone causes decreased absorption of estrogen yet 
it can be anticipated and prevented. Most patients have very low Vitamin D levels (which are harmful), yet most doctors 
don’t know how to optimally treat and monitor. Differentiation between adrenal hyperplasia and PCOS is important, as well 
as understanding treatment of thin women vs. obese women and how it will affect future morbidity. It is also important to 



understand when women require transdermal vs. oral estrogen. The risk of prostate cancer decreases for every doubling 
of estradiol level or SHBG level, in spite of some academies preaching the need to lower estrogen and SHBG. Also 
contrary to EBM, these same academies teach the use of progesterone to protect the prostate whereas the evidence 
demonstrates a potential increase in prostate cancer by progesterone administration to men. Finally, estrogen’s effect on 
lipids and SHBG are what is most protective against CVD which is provided only by oral estrogen and not transdermal. 
Each of these topics will be thoroughly addressed. 
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Agenda 
 
Friday  
 
7:30 – 8:00 AM – Registration 
 
8:00 AM – 9:00 AM 
 

Section A 
 

• Vitamin D: Recent relevant literature review of a most important hormone.  Everything that you could possibly 
want to know about vitamin D 

• Vitamin D3: Diagnosing, prescribing, monitoring, adjusting, and optimizing 
• How much is too much or not enough?  Experts disagree on what is optimal 
• How much is toxic per the literature, and what are the symptoms of toxicity 
• Dosing based on serum levels, NTX, and DEXA results 
• Lab review of baseline levels and treatment endpoints 

 
Speakers: Neal Rouzier 
 
 

9:00 AM – 10:00 AM 
   Section B 
 

• Diagnosis of PCOS vs. adrenal hyperplasia (21-hydroxylase deficiency) and use of 17α-hydroxyprogesterone 
to make the diagnosis 

• What the books don’t tell you about complex cases of PCOS 
• PCOS- adverse outcomes and prevention of CAD and cancer 
• Weight loss in PCOS through administration of metformin and thyroid per the literature 
• NAFLD, endothelial dysfunction, aldosterone, & aromatase inhibitors in treating PCOS 
• Focus on the vagina and the various methods to treat and protect against urogenital atrophy 
• Systemic vs. non-systemic absorption of vaginal estrogen 
• Perimenopause = No Man’s Land!  Treatment options 
• Doctor, I’m bleeding!!!  What to do?  Simply follow the protocol 
• A lab review with treatment guidelines for perimenopause 
• Functional hypothyroidism and receptor site resistance 
• Thyroid does not cause osteoporosis 
• Thyroid in the treatment of heart disease and dyslipidemia 

 
Speakers: Neal Rouzier 

 
 
10:00 AM – 10:15 AM 
BREAK 
 
 
10:15 AM – 12:15 PM 
Section 1 

 50 Case Studies with Q & A  
 

Speakers: Neal Rouzier 



 
 
12:15 PM – 1:15 PM  
LUNCH 
 
 
1:15 PM – 2:15 PM 
   Section C 
 

• The unifying hypothesis of estrogen’s effects on atherosclerosis progression, complications, and plaque 
vulnerability 

• MMP, clotting factors, inflammatory proteins, and estradiol fatty acid esters in CAD 
• Loss of estrogen associated with increased mortality and dementia 
• The difference in early, mid, and late estrogen replacement 
• The pharmaceutical-company push to block estrogen and the resultant harm of estrogen deprivation- “A Time 

For Reflection of Aromatase Inhibitors” from Menopause 
• Going against the ACOG guidelines in order to save lives-the literature proves them wrong.  All hormones are 

not the same, so don’t ignore this information 
• The documented benefits of estrogen and the morbidity of loss of estrogen that is ignored 
• A literature review to make sense of the misunderstanding for HRT.  Mastering the literature will make you the 

expert amongst your peers that don’t understand HRT 
 
Speakers: Neal Rouzier 

 
 
2:15 PM – 4:00 PM 
Section 2 

 50 Case Studies with Question and Answer 
 

Speakers: Neal Rouzier  
 
4:00 PM – 4:15 PM  
BREAK 
 
4:15 PM – 5:00 PM 
   Section D 
 

• A historical perspective to determine why everyone preaches only transdermal estrogen 
• A literature review proving transdermal estrogen is the safest estrogen 
• A literature review proving oral estrogen is the best for saving lives 
• Natural progesterone confers no risk of breast cancer or VTE 
• What about JAMA, EPAT, CORA, WEST, KEEPS, & DANISH trials of oral E2?  Why the NIH uses oral E2 and 

not transdermal  
• Understanding relative risks as your guide for HRT replacement 
• The anti-proliferative, oncostatic, immune stimulatory, and thrombopoetic effects of HRT 
• What you should know about the literature before you speak out 

 
Speakers: Neal Rouzier 

 
5:00 PM – 6:00 PM 
 
Section 3 

 50 Case Studies with Question and Answer 
 

Speakers: Neal Rouzier 
 
 
Saturday  
 
8:00 AM – 9:00 AM 
   Section E 



 
• Importance of optimizing androgens in women for health and well-being 
• Measurement of FAI and implications 
• Does testosterone causes diabetes and breast cancer in women as per the literature 
• SHBG drives the benefit of HRT and is the most important biological marker to predict CAD, MS, and cancer 
• A literature review showing it’s not the testosterone but rather insulin resistance that is the culprit 
• Association does not prove causation 
• SHBG:  The most important biological marker to predict DM, CAD, and breast cancer in both men and women 
• It’s not testosterone’s fault but rather the SHBG, or lack thereof that is to blame 
• How and why to safely and successfully raise SHBG 

 
Speakers: Neal Rouzier 

 
9:00 AM – 11:00 AM 
 
Section 4 

 50 Case Studies with Question and Answer 
 

Speakers: Neal Rouzier 

 
11:00 AM – 12:00 Noon 
   Section F 
 

• Testosterone, SHBG, and diabetes in men 
• Testosterone protects against IR→DM→CAD→MS→Cancer 
• Low SHBG predicts all-cause mortality, CAD, osteoporosis, and cancer in men 
• Prostate cancer prevention by SHBG and testosterone 
• The harm of ADT and how to reverse the complications of ADT 
• Testosterone deprivation without estrogen deprivation 
• Lab review of testosterone 
• Sex hormones in men.  A literature review demonstrating optimal levels of estrogen and testosterone are 

necessary for men’s health 
• The harm of blocking estrogen with aromatase inhibitors 
• The benefit of prescribing estrogen in men 

 
Speakers: Neal Rouzier 

 
12:00 PM – 1:00 PM 
LUNCH 
 
1:00 PM – 3:00 PM 
Section 5 

 50 Case Studies with Question and Answer 
 

Speakers: Neal Rouzier 
 
3:00 PM – 3:15 PM  
BREAK 
 
3:15 PM – 4:15 PM 
   Section G 
 

• Safety and efficacy of testosterone in prostate cancer survivors 
• Incidence of prostate cancer and whether we should be treating men with testosterone 
• Why testosterone has become incorrectly and inappropriately associated with prostate cancer 
• All studies refute the prevailing wisdom that testosterone causes prostate cancer 
• The lower the testosterone, the greater the risk of cancer = a paradigm shift 
• Does or will testosterone protect against prostate cancer 
• Dispelling the myths that testosterone and DHT cause prostate cancer.  Proving Huggins wrong 
• Peer literature review providing assurance and safety for prescribing testosterone in prostate cancer survivors 
• Surgery vs. radiation vs. HIFU vs. cryotherapy vs. laser ablation for prostate cancer 

 



Speakers: Neal Rouzier 
 
 

4:15 PM – 6:00 PM 
Section 6 

 50 Case Studies with Question and Answer 
 

Speakers: Neal Rouzier 
 
Sunday  
 
8:00 AM – 9:00 AM 
   Section H  
 

• Proof, or lack thereof, that estrogen causes prostate cancer, or at least it does in rats 
• Epidemiologic review of sex hormones and cancer 
• The higher the estradiol, the lower the risk of cancer 
• Collaborative analysis of 18 prospective studies of hormones and cancer 
• ADT increases mortality in men with prostate cancer 
• How to prevent the increased morbidity & mortality, CAD, and side effects of ADT 
• Estrogen’s vasculoprotective effects in men 
• It’s low estrogen that causes osteoporosis, not low testosterone 
• Treatment and prevention of prostate cancer with estrogen 
• Treatment of prevention of cardiovascular disease with estrogen 
• Reversal of ADT side effects with estrogen 
• Estrogen possesses both anti-angiogenic and pro-apoptotic effects not seen with LHRH-    agonists 
• The harm of estrogen blockers in men = same harmful effects as estrogen deprivation in women but these are 

in men 
 

Speakers: Neal Rouzier 
 
9:00 AM – 10:00 AM 
Section 7 

 50 Case Studies with Question and Answer 
 

Speakers: Neal Rouzier 
 
 
10:00 AM – 10:15 AM 
BREAK 
 
10:15 AM – 11:15 AM 
 
   Section I 
 

• Postmenopausal HRT in clinical perspective with other standard treatments- a complex literature review of risk 
vs. benefit in comparison with other standard, commonly used medications 

• The harm of statins and ASA versus the benefit of HRT:  What are we thinking 
• Use the scientific literature to guide our therapy 
• Oral P4 reduces serum levels of estradiol whereas transmucosal does not 
• Oral P4 reduces weight, transmucosal does not 

 
Speakers: Neal Rouzier 

 
   Section J  
 

• Functional hypothyroidism and receptor site resistance vs. resistance from mainstream medicine    
• Thyroid update, thyroid resistance, osteoporosis and cardiovascular disease 
• Progesterone in treatment of PMS, perimenopause, and post-partum depression 
• Treating and monitoring of endometrial proliferation  
• 5α-reductase inhibitors, depression, and sexual dysfunction 
• Progesterone’s role in inflammation, cytokines, and promoting prostate cancer development = the opposite of 

what you have been misled to believe 



 
 

Speakers: Neal Rouzier 
 
 
11:00 AM – 12:00 PM 
 
Section 8, 9, 10:  HRT pearls, tricks, important points to know about HRT.  
 
Complex Cases with Q & A 
 
Section K: Complex Lab Review. Strange and unusual cases and labs that make no sense 
 
Wrap-up/ Evaluation/ Q & A/Adjournment 
 



 

 

Table of Contents 
 

Friday 

Articles/references and Lab Review 

Section A 

Section B 

Section C 

Section D 

Case Presentations / Q and A 

Section 1 

Section 2 

Section 3 

 

Saturday

Articles/references and Lab Review 

Section E 

Section F 

Section G 

Case Presentation/ Q and A 

Section 4 

Section 5 

Section 6 

 

 

 

 

 

 

Sunday

Articles and Lab Review 

Section H 

Section I 

Section J 

Section K 

Case Presentation / Q and A 

Section 7 

Section 8 

Section 9 

 

Section L (References) 

 

DBurnett
Typewritten Text



Section E 



Postmenopausal Androgen Therapy 

• Recent studies have 
demonstrated significant effects 
on sexual function, bone health, 
mood, energy/fatigue, and well 
being with testosterone. 

• Mood, sexual gratification, 
desire, arousal, initiation, libido, 
and frequency of sexual activity 
improve on testosterone.  

• The quality of life may be so 
adversely affected that AT may 
deserve serious consideration. 

Braunstein GD, Cameron DR. Postmenopausal androgen therapy. The Female 
Patient. 2004 Nov;29:40-45. 



Braunstein GD, 
Cameron DR. 
Postmenopausal 
androgen therapy. 
The Female Patient. 
2004 Nov;29:40-45. 



Braunstein GD, 
Cameron DR. 
Postmenopausal 
androgen therapy. 
The Female Patient. 
2004 Nov;29:40-45. 



FAI & SHBG 
• Thus, the major 

determinant of FAI is SHBG. 
• If estrogen is administered 

orally and/or at high 
dosages it results in 
elevation of SHBG levels 
and subsequent increased 
binding of T. 

• Oral and excessive estrogen 
therapy (ET) increases SHBG 
levels, increasing binding of 
T and decreasing the 
amount of bioavailable T. 
 

Braunstein GD, Cameron DR. Postmenopausal androgen therapy. The Female 
Patient. 2004 Nov;29:40-45. 



AT In Women 
• AT carries the potential for adverse 

effects including hirsutism, acne, 
hepatic insult, polycythemia… 
breast stimulation, weight gain. 

• These effects are observed from 
very high doses of androgens and 
anabolic steroids… such effects 
have not been observed in women 
who receive substantially lower 
doses of androgens. 

• Studies show no serious side 
effects… most common side effect 
are androgenic skin effects-acne 
and hirsutism.  Avoidance of 
supraphysiologic serum T levels will 
help to minimize these unwanted 
effects. 

Braunstein GD, Cameron DR. Postmenopausal androgen therapy. The 
Female Patient. 2004 Nov;29:40-45. 



Estrogen and Androgen Hormone Therapy and 
 Well-Being in Surgically Postmenopausal Women 

• Levels of serum estrogen 
achieved in these studies 
were within a normal 
range for premenopausal 
women.  

• Adding testosterone to 
estrogen therapy may 
provide additional 
improvements in well-
being in some women, but 
only at supraphysiological 
levels of total testosterone. 

Kotz K, Alexander JL, Dennerstein L. Estrogen and androgen hormone therapy 
and well-being in surgically postmenopausal women. J Womens Health. 2006 
Oct;15(8):898-908. 



Androgen Insufficiency In Women 
• In addition to a low libido, the 

clinical construct of the female 
androgen insufficiency 
syndrome includes the presence 
of persistent, unexplained 
fatigue and a decreased sense of 
well-being. 

• Multiple randomized, double-
blind, placebo-controlled 
treatment trials have 
demonstrated that testosterone 
improves libido significantly. 

• Doses that result in physiologic 
to slightly supraphysiologic 
serum free or bioavailable 
testosterone concentrations are 
safe. 

Braunstein GD. Androgen insufficiency in women. Growth Horm IGF Res. 
2006 Jul;16 Suppl A:S109-17. 



Endogenous Sex Hormones and the 
Development of Type 2 Diabetes in Older Men 

and Women: The Rancho Bernardo Study 

• Conclusions – Low 
testosterone levels in 
men and high 
testosterone levels in 
women predict insulin 
resistance and type 2 
diabetes in older adults. 

Oh JY, Barrett-Connor E, Wedick NM, et al. Endogenous sex hormones and the 
development of type 2 diabetes in older men and women: the Rancho Bernardo 
study. Diabetes Care. 2002 Jan;25(1):55-60. 



Glucose and Insulin Components of the 
Metabolic Syndrome Are Associated with 

Hyperandrogenism in Postmenopausal Women 
• Free testosterone was 

estimated by using the free 
androgen index (FAI) (total 
testosterone/sex hormone-
binding globulin ratio). 

• Higher FAI was associated with 
the hyperinsulinemia and 
hyperglycemia components of 
the metabolic syndrome. The 
role of androgens in glucose 
homeostasis in 
postmenopausal women 
requires further study. Golden SH, Ding J, Szklo M, et al. Glucose and insulin components of the 

metabolic syndrome are associated with hyperandrogenism in postmenopausal 
women: the atherosclerosis risk in communities study. Am J Epidemiol. 2004 Sep 
15;160(6):540-8. 



Low Sex Hormone-Binding Globulin is Associated 
with Low High-Density Lipoprotein Cholesterol 
and Metabolic Syndrome in Women with PCOS 

• Low levels of SHBG in 
women with PCOS were 
associated with low levels of 
HDL-C, independent of 
insulin resistance and 
obesity.  

• The SHBG level was 
inversely related to the 
occurrence of metabolic 
syndrome, further 
strengthening the potential 
link between SHBG levels 
and cardiovascular disease. 

Kajaia N, Binder H, Dittrich R, et al. Low sex hormone-binding globulin as a 
predictive marker for insulin resistance in women with hyperandrogenic 
syndrome. Eur J Endocrinol. 2007 Oct;157(4):499-507. 



Postmenopausal Women with a History of Irregular Menses and Elevated Androgen 
Measurements at High Risk for Worsening Cardiovascular Event-Free Survival: 

Results from National Institutes of Health- National Heart, Lung, and Blood Institute 
Sponsored Women’s Ischemia Syndrome Evaluation 

• PCOS remained a significant 
predictor (P>0.01) in prognostic 
models including diabetes, waist 
circumference, hypertension, and 
angiographic CAD as covariates. 

• Among postmenopausal women 
evaluated for suspected ischemia, 
clinical features of PCOS are 
associated with more angiographic 
CAD and worsening CV event-free 
survival. 

• Identification of postmenopausal 
women with clinical features of 
PCOS = hirsutism or acne with HRT, is 
important. 

Shaw LJ, Bairey Merz CN, Azziz R, et al. Postmenopausal women with a history of irregular menses and elevated 
androgen measurements at high risk for worsening cardiovascular event-free survival: results from the National 
Institutes of Health--National Heart, Lung, and Blood Institute sponsored Women's Ischemia Syndrome 
Evaluation. J Clin Endocrinol Metab. 2008 Apr;93(4):1276-84.  



Metformin Regimen Found to Quell 
Acne in Polycystic Ovary Syndrome 

• A 6-month treatment regimen 
of metformin can help reduce 
the prevalence and degree of 
acne in women with polycystic 
ovary syndrome. 

• There was a statistically 
significant decline in some 
PCOS symptoms, such as high 
BMI, amenorrhea, and acne. 

• Testosterone levels and free 
androgen indices were 
significantly reduced… chronic 
anovulation was significantly 
lower after treatment. 

• Thyroid? 
Schneider ME. Metformin regimen found to quell acne in polycystic ovary 
syndrome. Skin & Allergy News. 2007 Oct 1. 



Endogenous Sex Hormones and Subsequent 
Breast Cancer In Premenopausal Women 

• Testosterone was significantly 
associated with BC risk. 

• Progesterone was inversely 
associated with adjusted RR 
for highest vs. lowest tertile of 
0.40. 

• These findings supported the 
hypothesis that ovarian 
hyperandrogenism associated 
with luteal insufficiency 
increases the risk of BC in 
premenopausal women. Schneider ME. Metformin regimen found to quell acne in polycystic ovary 

syndrome. Skin & Allergy News. 2007 Oct 1. 



Serum Sex Steroids in Premenopausal Women and 
Breast Cancer Risk Within the European Prospective 

Investigation into Cancer and Nutrition (EPIC) 

• Increased risks of breast cancer 
were associated with elevated 
serum concentrations of 
testosterone. 

• Elevated serum progesterone 
concentrations were associated 
with a statistically significant 
reduction in breast cancer risk. 

• Our results support the 
hypothesis that elevated blood 
concentrations of androgens are 
associated with an increased 
risk of breast cancer in 
premenopausal women. 

Kaaks R, Berrino F, Key T, et al. Serum sex steroids in premenopausal women 
and breast cancer risk within the European Prospective Investigation into 
Cancer and Nutrition (EPIC). J Natl Cancer Inst. 2005 May 18;97(10):755-65. 



Low Sex Hormone-Binding Globulin as a 
Predictive Marker For Insulin Resistance in 
Women With Hyperandrogenic Syndrome 

• Women who were 
classified as being insulin 
resistant using insulin 
sensitivity indices showed 
significantly higher BMI 
and FAI values and lower 
SHBG and HDL levels. 

• SHBG may serve as a 
predictive marker of IR in 
these women, particularly 
in those who are obese. 



Sex Hormone-Binding Globulin and Insulin-Like Growth Factor-Binding 
Protein-1 as Indicators of Metabolic Syndrome, Cardiovascular Risk, and 

Mortality in Elderly Men 

• Two binding proteins, SHBG and IGF-
binding protein-1 (IGFBP-1), are both 
down-regulated by insulin and 
therefore could serve as potential 
indicators of the metabolic syndrome 
and hyperinsulinemia-related 
cardiovascular risk. 

• Low SHBG and IGFBP-1 were both 
associated with an increased 
prevalence of abnormal glucose 
tolerance and the metabolic 
syndrome, but only SHBG was 
associated with diabetes mellitus. 

• SHBG indicated increased 
cardiovascular and coronary disease 
mortality. 

Kalme T, Seppälä M, Qiao Q, et al. Sex hormone-binding globulin and 
insulin-like growth factor-binding protein-1 as indicators of metabolic 
syndrome, cardiovascular risk, and mortality in elderly men. J Clin 
Endocrinol Metab. 2005 Mar;90(3):1550-6.  



Menopause and the Metabolic Syndrome 

• An increase in testosterone 
or a decrease in sex 
hormone-binding globulin 
levels increased the odds of 
metabolic syndrome and IR. 

• As testosterone progressively 
dominates the hormonal 
milieu during the 
menopausal transition, the 
prevalence of MS increases. 

Janssen I, Powell LH, Crawford S, et al. Menopause and the metabolic syndrome: 
the Study of Women's Health Across the Nation. Arch Intern Med. 2008 Jul 
28;168(14):1568-75. 



Testosterone and Sex Hormone-Binding Globulin 
Predict the Metabolic Syndrome and Diabetes in 

Middle-Aged Men 
• Low total testosterone and 

SHBG levels independently 
predict development of the 
metabolic syndrome and 
diabetes in middle-aged men.  

• Thus, hypoandrogenism is an 
early marker for disturbances 
in insulin and glucose 
metabolism that may progress 
to the metabolic syndrome or 
frank diabetes and may 
contribute to their 
pathogenesis. Laaksonen DE, Niskanen L, Punnonen K, et al. Testosterone and sex hormone-

binding globulin predict the metabolic syndrome and diabetes in middle-aged 
men. Diabetes Care. 2004 May;27(5):1036-41. 



Aging, Androgens, and the Metabolic 
Syndrome in a Longitudinal Study of Aging 

• SHBG levels exerted the 
greatest influence on 
development of the MS. 

• The prevalence of the MS 
increased with aging, and 
this was associated with 
lower androgen levels. 
Lower total T and SHBG 
predicted a higher incidence 
of the MS (in men). 

Rodriguez A, Muller DC, Metter EJ, et al. Aging, androgens, and the metabolic 
syndrome in a longitudinal study of aging. J Clin Endocrinol Metab. 2007 
Sep;92(9):3568-72. 



Lower Sex Hormone-Binding Globulin Is More Strongly 
Associated With Metabolic Syndrome Than Lower Total 

Testosterone In Older Men: The Health in Men Study 

• Lower SHBG is  more strongly 
associated with metabolic 
syndrome than lower total 
testosterone.  

• SHBG may be the primary 
driver of these relationships, 
possibly reflecting its 
relationship with insulin 
sensitivity.  

• Further studies should 
examine whether measures 
that raise SHBG protect against 
the development of metabolic 
syndrome in older men. 

Chubb SA, Hyde Z, Almeida OP, et al. Lower sex hormone-binding globulin is 
more strongly associated with metabolic syndrome than lower total testosterone 
in older men: the Health in Men Study. Eur J Endocrinol. 2008 Jun;158(6):785-92.  



Endogenous Sex Hormone Levels in 
Postmenopausal Women Undergoing 

Carotid Artery Endarterectomy 
• The study provides evidence 

of a positive association 
between low serum 
androgen levels and severe 
ICA atherosclerosis in 
postmenopausal women.  

• It suggests that higher, but 
physiological, levels of 
androgens in 
postmenopausal women 
have a protective role in the 
development of 
atherosclerosis of ICA. 

Debing E, Peeters E, Duquet W, et al. Endogenous sex hormone levels in 
postmenopausal women undergoing carotid artery endarterectomy. Eur J 
Endocrinol. 2007 Jun;156(6):687-93. 



Sex Hormone-Binding Globulin and Serum Testosterone Are 
Inversely Associated with C-Reactive Protein Levels In 

Postmenopausal Women at High Risk for Cardiovascular Disease 

• SHGB and total 
testosterone were 
inversely associated 
with CRP (in women). 

Joffe HV, Ridker PM, Manson JE, et al. Sex hormone-binding globulin and serum 
testosterone are inversely associated with C-reactive protein levels in 
postmenopausal women at high risk for cardiovascular disease. Ann Epidemiol. 
2006 Feb;16(2):105-12. 



Sex Differences of Endogenous Sex 
Hormones and Risk of Type 2 Diabetes 

• Cross-sectional and 
prospective studies both 
found that SHBG was more 
protective in women than in 
men, with prospective 
studies indicating that 
women with higher SHBG 
levels had an 80% lower risk 
of type 2 diabetes, while 
men with higher SHBG 
levels had a 52% lower risk. 

Ding EL, Song Y, Malik VS, Liu S. Sex differences of endogenous sex hormones 
and risk of type 2 diabetes: a systematic review and meta-analysis. JAMA. 2006 
Mar 15;295(11):1288-99. 



Endogenous Androgen Levels and 
Cardiovascular Risk Profile in Women  

Across the Adult Life Span 

• Our analyses provide 
further support for the 
independent predictive 
value of low SHBG 
levels for increased CVD 
risk. 

Bell RJ, Davison SL, Papalia MA, et al. Endogenous androgen levels and 
cardiovascular risk profile in women across the adult life span. Menopause. 2007 
Jul-Aug;14(4):630-8. 



SHBG Is  Independent Marker  
of CAD 

• The important contribution of 
SHBG but not of total 
testosterone to the CVD risk 
profile has also been identified 
by others.  

• SHBG is produced by the liver 
and is a pivotal determinant of 
the bioavailability of sex 
steroids.  

• Insulin functions as an 
important regulator of SHBG 
metabolism, and low SHBG has 
been shown to be a strong 
independent marker of insulin 
resistance. 



Keep SHBG High! 
• Several studies have demonstrated 

that low SHBG is associated with 
increased CVD risk and coronary 
heart disease mortality in women 
and men. 

• Traditional thinking has been that the 
relationship between low SHBG and 
increased risk of CVD or diabetes 
reflects higher endogenous androgen 
production. However, if this were the 
case, we would have seen more 
influence of endogenous androgen 
levels on the markers of CVD risk 
studied.  

• Our findings in the context of the 
data summarized above suggest that 
SHBG is primarily a surrogate marker 
of insulin resistance, not of androgen 
production. 



SHBG Predicts CVD 

• The FAI has been related to the metabolic 
syndrome or CVD risk but total T has not. 

• The adverse relationship is imparted by SHBG, 
not by the total T value. Therefore, there is no 
justification for the conclusion from such data 
that androgens are likely to play a role in the CVD 
risk profile. 

• Our analyses provide further support for the 
independent predictive value of low SHBG for 
CVD risk profile (and not really the testosterone). 
 



Endogenous Postmenopausal Hormones and  
Carotid Atherosclerosis: A Case-Control Study of the 

Atherosclerosis Risk in Communities Cohort 

• The authors found higher 
total testosterone and 
SHBG to be inversely 
related to carotid 
atherosclerosis, suggesting 
their potential importance 
in reducing atherosclerotic 
risk in postmenopausal 
women not using HRT. 

Golden SH, Maguire A, Ding J, et al. Endogenous postmenopausal hormones and 
carotid atherosclerosis: a case-control study of the atherosclerosis risk in 
communities cohort. Am J Epidemiol. 2002 Mar 1;155(5):437-45.  



Androgen Replacement Therapy  
In Women • Androgens affect sexual function, bone 

health, muscle mass, body composition, 
mood, energy, and the sense of well-being. 

• Women placed on oral estrogen therapy 
experience an increase in sex hormone-
binding globulin (SHBG) levels which lowers 
the free and bioavailable forms of T. 
Symptoms of androgen insufficiency in 
women may include a diminished sense of 
well-being, low mood, fatigue, and 
hypoactive sexual desire disorder with 
decreased libido, or decreased sexual 
receptivity and pleasure that causes a great 
deal of personal distress.  

• The safety profile of androgens in doses used 
for the treatment of hypoactive sexual desire 
disorder had been excellent with only mild 
acne and hirsutism being noted in a minority 
of patients. 

Cameron DR, Braunstein GD. Androgen replacement therapy in 
women. Fertil Steril. 2004 Aug;82(2):273-89. 



Safety of Testosterone Treatment in 
Postmenopausal Women 

• Most of the experimental 
data support a neutral or 
beneficial effect of 
testosterone in regards to 
breast cancer. 

• Except for hirsutism and 
acne, the therapeutic 
administration of T in 
physiologic doses is safe 
for up to several years. 

Braunstein GD. Safety of testosterone treatment in postmenopausal women. 
Fertil Steril. 2007 Jul;88(1):1-17 



Stronger Relationship Between Central Adiposity 
and C-Reactive Protein in  
Older Women Than Men 

• Central adiposity was most 
strongly associated with CRP 
in women, whereas, % fat 
was the strongest predictor of 
systemic inflammation in men 
and the negative association 
between fitness and CRP was 
stronger in men. 

Valentine RJ, Vieira VJ, Woods JA, Evans EM. Stronger relationship between 
central adiposity and C-reactive protein in older women than men. Menopause. 
2009 Jan-Feb;16(1):84-9. 



Growth Hormone Reduces Weight,  
Fat Mass But Not Lean Body Mass 

• JCEM study proved there were no 
untoward effects on insulin 
sensitivity with HGH. 

• Fasting glucose, insulin sensitivity 
were stable in both groups. 

• “In obesity, GH normalized IFG-1 
levels, induced loss of body weight 
from body fat, and improved lipid 
profile without untoward effects 
on insulin sensitivity. 

• (One more way to ↓ IR and ↑ 
SHBG). 

Valentine RJ, Vieira VJ, Woods JA, Evans EM. Stronger relationship between 
central adiposity and C-reactive protein in older women than men. Menopause. 
2009 Jan-Feb;16(1):84-9. 



Growth Hormone Treatment Reduces Abdominal Visceral Fat in 
Postmenopausal Women With Abdominal Obesity:  

A 12-Month Placebo-Controlled Trial  

• GH treatment improved 
insulin sensitivity and 
reduced abdominal visceral 
fat and total and low-density 
lipoprotein cholesterol 
concentrations.  

• The improvement in insulin 
sensitivity was associated 
with reduced hepatic fat 
content. (No ITT) 

Franco C, Brandberg J, Lönn L, et al. Growth hormone treatment reduces abdominal 
visceral fat in postmenopausal women with abdominal obesity: a 12-month placebo-
controlled trial. J Clin Endocrinol Metab. 2005 Mar;90(3):1466-74. 



 A 10-Year, Prospective Study of the Metabolic 
Effects of Growth Hormone Replacement  

In Adults 
• The reduction in body fat was 

sustained during the 10-year 
study period.  

• There was a sustained 
improvement in serum lipid 
profile and after 10 years, and 
blood glycosylated hemoglobin 
level was reduced. 

• The effects on metabolic 
indices were sustained and 
even progressive throughout 
the study period. Götherström G, Bengtsson BA, Bosaeus I, et al. A 10-year, prospective 

study of the metabolic effects of growth hormone replacement in adults. 
J Clin Endocrinol Metab. 2007 Apr;92(4):1442-5.  





Section F 



Testosterone and Sex Hormone-Binding Globulin 
Predict the Metabolic Syndrome and Diabetes in 

Middle-Age Men 
• Low total testosterone and 

SHBG levels independently 
predict development of the 
metabolic syndrome and 
diabetes in middle-aged men.  

• Thus, hypoandrogenism is an 
early marker for disturbances 
in insulin and glucose 
metabolism that may progress 
to the metabolic syndrome or 
frank diabetes and may 
contribute to their 
pathogenesis. 

Laaksonen DE, Niskanen L, Punnonen K, et al. Testosterone and sex 
hormone-binding globulin predict the metabolic syndrome and diabetes 
in middle-aged men. Diabetes Care. 2004 May;27(5):1036-41. 



Sex Hormone-Binding Globulin and Insulin-Like Growth Factor-
Binding Protein-1 as Indicators of Metabolic Syndrome, 

Cardiovascular Risk, and Mortality in Elderly Men 

• It is concluded that 
low SHBG is a better 
indicator of 
increased 
cardiovascular 
mortality than low or 
high IGFBP-1. 

Kalme T, Seppälä M, Qiao Q, et al. Sex hormone-binding globulin and insulin-like 
growth factor-binding protein-1 as indicators of metabolic syndrome, 
cardiovascular risk, and mortality in elderly men. J Clin Endocrinol Metab. 2005 
Mar;90(3):1550-6.  



Serum Testosterone and Sex Hormone-Binding 
Globulin Concentrations and  

the Risk of Prostate Carcinoma 

• The results of the current 
study do not appear to 
corroborate the hypothesis 
that serum testosterone, 
SHBG, or androstenedione 
are determinants of the 
subsequent occurrence of 
prostate carcinoma.  

Heikkilä R, Aho K, Heliövaara M, et al. Serum testosterone and sex hormone-
binding globulin concentrations and the risk of prostate carcinoma: a 
longitudinal study. Cancer. 1999 Jul 15;86(2):312-5. 



Glycemic Status and  
Risk of Prostate Cancer 

Our findings are consistent with 
the hypothesis that prostate 
cancer risk differs by time since 
diabetes diagnosis or occurrence 
of metabolic aberrations 
associated with impaired glucose 
tolerance.  
 

Testosterone 
protects against:  

Insulin 
Resistance 

Impaired Glucose 
Tolerance 

Metabolic 
Syndrome 

Increase in  
Prostate Cancer 

 
 

Darbinian JA, Ferrara AM, Van Den Eeden SK, et al. Glycemic status 
and risk of prostate cancer. Cancer Epidemiol Biomarkers Prev. 2008 
Mar;17(3):628-35. 



Aging, Androgens, and the Metabolic 
Syndrome in a Longitudinal Study of Aging 

• The prevalence of the 
MS increased with 
aging, and this was 
associated with lower 
androgen levels.  

• Lower total T and SHBG 
predicted a higher 
incidence of the MS. 

Rodriguez A, Muller DC, Metter EJ, et al. Aging, androgens, and the metabolic 
syndrome in a longitudinal study of aging. J Clin Endocrinol Metab. 2007 
Sep;92(9):3568-72. 



Low Sex Hormone-Binding Globulin, Total Testosterone, and 
Symptomatic Androgen Deficiency Are Associated with 

Development of the Metabolic Syndrome in Nonobese Men 

• Low serum SHBG, low total 
testosterone, and clinical AD 
are associated with increased 
risk of developing MetS over 
time, particularly in non-
overweight, middle-age men.  

• Low SHBG and/or AD may 
provide early warning signs 
for cardiovascular risk and an 
opportunity for early 
intervention in non-obese 
men.  Kupelian V, Page ST, Araujo AB, et al. Low sex hormone-binding globulin, total 

testosterone, and symptomatic androgen deficiency are associated with 
development of the metabolic syndrome in nonobese men. J Clin Endocrinol 
Metab. 2006 Mar;91(3):843-50.  



Lower Sex Hormone-Binding Globulin is More Strongly 
Associated With Metabolic Syndrome than Lower Total 
Testosterone in Older Men: The Health In Men Study 

• Lower SHBG is more 
strongly associated with 
metabolic syndrome 
than lower total 
testosterone. 

• SHBG may be the 
primary driver of these 
relationships. 

Chubb SA, Hyde Z, Almeida OP, et al. Lower sex hormone-binding globulin is 
more strongly associated with metabolic syndrome than lower total testosterone 
in older men: the Health in Men Study. Eur J Endocrinol. 2008 Jun;158(6):785-92 



Androgen Deprivation Therapy 

• A meta-analysis of ADT 
studies and cardiac risk 
factors showed that ADT had 
a negative effect on plasma 
lipids, blood pressure, left 
ventricular mass, glucose 
tolerance, vasodilatation, 
exercise tolerance, 
hypercoagulability, and 
obesity, and could potentially 
induce cardiac arrhythmias. 



Testosterone vs. ADT 
• In a 3-year observational study of 73,196 men 

with locally advanced prostate cancer treated 
with or without ADT, relative risk of cardiac 
mortality was significantly higher for those 
treated with ADT compared to those not treated 
during 3 years of post-treatment. 

• Those treated with ADT had a higher incidence of 
developing the metabolic syndrome and had 
higher cholesterol than those who did not 
undergo ADT. 
 



• A recent study linked ADT directly to cardiovascular 
mortality; 4892 patients with locally advanced 
prostate CA treated with ADT were almost three 
times as likely to die of a cardiovascular event than 
those treated with prostatectomy alone over 5 years. 
The authors concluded that ADT in locally advanced 
cancer may be harmful and unnecessary. 

• The effect of testosterone replacement on 
hypogonadal men’s cytokine profile: After 3 months 
of treatment with intramuscular (IM) injections of 
testosterone preparations, IL-6 and tumor necrosis 
factor-α levels decreased significantly, whereas IL-10 
levels increased. 
 



Male Hypogonadism 
• IM preparations cause 

supraphysiologic levels.   
• The lipid effects of these 

preparations have been 
inconsistent… from no effect on 
lipids, to lowering of HDL. 

• Transdermal testosterone 
preparations provide 
physiologic levels of DHT and 
estradiol.  

• The majority of studies indicate 
unchanged or beneficial lipid 
effects of the transdermal 
preparations. Potenza M, Shimshi M. Male hypogonadism: The unrecognized 

cardiovascular risk factor. J Clin Lipidol. 2008 Apr;2(2):71-8. 



Which Type To Use? 

• The general benefits of androgen replacement in 
hypogonadal men include improved mood, improved 
sexual function, decreased fat mass, increased 
muscle mass, and increased bone density. 

• Potential adverse effects of IM testosterone 
replacement include fluctuations in mood (due to 
the non-physiologic levels of IM replacement), an 
increase in hematocrit, sleep apnea, increase in 
prostate-specific antigen, as well as prostate volume 
and gynecomastia. Most of these effects are more 
common with IM injection. 
 



Lower Sex Hormone-Binding Globulin is more strongly 
associated with metabolic syndrome than lower total 
testosterone in older men: The Health in Men Study 

• Lower SHBG is more 
strongly associated wit 
metabolic syndrome than 
lower total testosterone. 

• SHBG may be the primary 
driver of these 
relationships. 

Chubb SA, Hyde Z, Almeida OP, et al. Lower sex hormone-binding globulin is 
more strongly associated with metabolic syndrome than lower total testosterone 
in older men: the Health in Men Study. Eur J Endocrinol. 2008 Jun;158(6):785-92.  



Testosterone Replacement Therapy Improves Insulin Resistance, 
Glycaemic Control, Visceral Adiposity and Hypercholesterolaemia 

in Hypogonadal Men With Type 2 Diabetes 

• Testosterone replacement 
therapy reduces insulin 
resistance and improves 
glycaemic control in 
hypogonadal men. 

• Improvements in glycaemic 
control, insulin resistance, 
cholesterol and visceral 
adiposity together 
represent an overall 
reduction in cardiovascular 
risk. Kapoor D, Goodwin E, Channer KS, Jones TH. Testosterone replacement therapy 

improves insulin resistance, glycaemic control, visceral adiposity and 
hypercholesterolaemia in hypogonadal men with type 2 diabetes. Eur J 
Endocrinol. 2006 Jun;154(6):899-906. 



Metabolic Syndrome in Men With Prostate Cancer 
Undergoing Long-Term  

Androgen-Deprivation Therapy 

• These data suggest that 
metabolic syndrome was 
present in more than 50% 
of the men undergoing 
long-term ADT, 
predisposing them to 
higher cardiovascular risk. 

• So how do we protect 
against this? 

Braga-Basaria M, Dobs AS, Muller DC, et al. Metabolic syndrome in men with 
prostate cancer undergoing long-term androgen-deprivation therapy. J Clin 
Oncol. 2006 Aug 20;24(24):3979-83. 



Growth Hormone Treatment of Abdominally Obese Men 
Reduces Abdominal Fat Mass, Improves Glucose and Lipoprotein 

Metabolism, and Reduces Diastolic Blood Pressure 

• This trial has demonstrated 
that GH can favorably affect 
some of the multiple 
perturbations associated 
with abdominal/visceral 
obesity.  

• This includes a reduction in 
abdominal/visceral obesity, 
an improved insulin 
sensitivity, and favorable 
effects on lipoprotein 
metabolism and diastolic 
blood pressure. Johannsson G, Mårin P, Lönn L, et al. Growth hormone treatment of abdominally 

obese men reduces abdominal fat mass, improves glucose and lipoprotein 
metabolism, and reduces diastolic blood pressure. J Clin Endocrinol Metab. 1997 
Mar;82(3):727-34. 



Endogenous Sex Hormones and 
Metabolic Syndrome in Aging Men 

• Higher testosterone and 
SHBG levels in aging males 
are independently 
associated with a higher 
insulin sensitivity and a 
reduced risk of the 
metabolic syndrome… 
these hormones may 
protect against the 
development of metabolic 
syndrome. 

Muller M, Grobbee DE, den Tonkelaar I, et al. Endogenous sex hormones and 
metabolic syndrome in aging men. J Clin Endocrinol Metab. 2005 
May;90(5):2618-23.  



The Dark Side of Testosterone Deficiency: 
I. Metabolic Syndrome and Erectile Dysfunction 

• The metabolic syndrome (MetS) is 
considered the most important 
public health threat of the 21st 
century.  

• This syndrome is characterized by a 
cluster of cardiovascular risk factors 
including increased central 
abdominal obesity, elevated 
triglycerides, reduced high-density 
lipoprotein, high blood pressure, 
increased fasting glucose, and 
hyperinsulinemia.  

• Reduced androgen levels associated 
with hypogonadism or androgen 
deprivation therapy increase 
cardiovascular risk factors. 

• So again, how do we prevent the 
above when ADT is given? 

Traish AM, Guay A, Feeley R, Saad F. The dark side of testosterone 
deficiency: I. Metabolic syndrome and erectile dysfunction. J Androl. 
2009 Jan-Feb;30(1)10-22.  



The Dark Side of Testosterone Deficiency: 
II. Type 2 Diabetes and Insulin Resistance 

• Low testosterone precedes elevated fasting 
insulin, glucose, and hemoglobin A1c (HbA1C) 
values and may even predict the onset of 
diabetes.  

• Treatment of prostate cancer patients with 
surgical or medical castration exacerbates IR 
and glycemic control, strengthening the link 
between testosterone deficiency and onset of 
T2D and IR.  

• Androgen therapy of hypogonadal men 
improves insulin sensitivity, fasting glucose, 
and HbA1c levels. 

• Androgen deficiency is associated with IR, 
T2D, MetS, and with increased deposition of 
visceral fat, which serves as an endocrine 
organ, producing inflammatory cytokines and 
thus promoting endothelial dysfunction and 
vascular disease.  

Traish AM, Saad F, Guay A. The dark side of testosterone deficiency: 
II. Type 2 diabetes and insulin resistance. J Androl. 2009 Jan-
Feb;30(1):23-32.  



Testosterone and Metabolic Syndrome:  
A Meta-Analysis Study - Abstract 

• We preformed a review and 
meta-analyses of available 
prospective and cross-
sectional studies. 

• Meta-analysis on the 
metabolic effects of TRT in 
available randomized clinical 
trials (RCTs) was also 
performed. 



• Baseline testosterone was significantly lower 
among patients with incident MetS in 
comparison with controls… TRT was 
associated with a significant reduction of 
fasting plasma glucose, homeostatic model 
assessment index, triglycerides, and waist 
circumference… an increase of high-density 
lipoprotein cholesterol was also observed.  

• TRT seems to improve metabolic control, as 
well as central obesity. 

• So what do we do? 
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Low Testosterone in a Men With  
Prostate Cancer: What Are His Options? 

• “My patient is a 78 year old 
man who complains of severe 
exhaustion, lack of energy, and 
hot flashes.  Prostate cancer 
was diagnosed a year ago and 
was treated with radiation 
implants”. 

• This patient’s lack of energy, 
exhaustion, and hot flashes 
clearly result from his low 
testosterone level. 

• A history of prostate cancer is 
not an absolute 
contraindication to 
testosterone replacement 
therapy. 

Low Testosterone in a Man With Prostate Cancer: What Are His Options? 
Consultant Live. 2006 Dec 31. News article.  



Testosterone and Prostate CA 

• If it is likely his cancer will be cured, then I 
would feel comfortable recommending 
testosterone replacement therapy.  

• His PSA level is currently less than 1 ng/mL 
and suggests that cure is likely.  

• In summary, if a patient like this man has low-
risk prostate cancer and is believed to be in 
remission, administration of testosterone 
seems indicated. 
 



Morgentaler in JAMA 

• Nevertheless, the limited 
clinical trials to date have 
shown risk of prostate 
cancer in men undergoing 
TRT of approximately 1%, a 
rate not different from 
untreated men not being 
treated with testosterone. 



Testosterone Tx With PCa 

• Studies have failed to demonstrate that men with 
higher levels of testosterone are at any increased risk 
of developing prostate cancer or that men with low 
testosterone levels are somehow protected against 
developing prostate cancer.  

• 1 of 20 hypogonadal men at high risk from prostate 
cancer based on a prior history of prostatic 
intraepithelial neoplasia (PIN) developed cancer after 1 
year of testosterone treatment, suggesting that TRT 
may not adversely affect progression of prostate cancer 
even in patients with carcinoma in-situ. 
 





• A blanket contraindication 
for using testosterone 
doesn’t make sense.  

• Why withhold testosterone 
therapy from hypogonadal 
men who underwent radical 
prostatectomy 5 to 10 years 
ago with an undetectable 
PSA level… Why can’t we 
treat them?  

• If their own testosterone 
level were normal, no one 
would suggest these men 
should be castrated. 



Testosterone Therapy for Men At Risk 
For or With History of Prostate Cancer 

• Since the early 1940s, 
Huggins showed 
that…estrogen therapy and 
castration caused 
regression of prostate 
cancer. 

• The fear has been that 
higher testosterone levels 
would “awaken” dormant 
cells and cause a 
recurrence of cancer.  Morgentaler A. Testosterone therapy for men at risk for or with history of 

prostate cancer. Curr Treat Options Oncol. 2006 Sep;7(5):363-9. 
  



• The US Food and Drug Administration-mandated 
language in all testosterone package inserts to 
state that testosterone is contraindicated in men 
with a history of, or suspected of having, PCa.  

• The cancer rate in TRT trials is only approximately 
1%, similar to detection rates in screening 
programs, yet biopsy-detectable PCa is found in 
one of seven hypogonadal men. 

• We see increasing numbers of physicians now 
offering TRT to men who appear cured of their 
disease.  

• There appears to be little reason to withhold TRT 
from men with favorable outcomes after 
definitive treatment. 
 
 
 



Prevalence of Prostate Cancer Among 
Hypogonadal Men With Prostate-Specific 

Antigen Levels of 4.0 ng/mL or Less 

• Prostate cancer was present 
in more than 1 of 7 
hypogonadal men with PSA 
of 4.0 ng/mL or less. An 
increased risk of prostate 
cancer was associated with 
more severe reductions in 
testosterone. 



Is Testosterone Treatment Good For the Prostate? 
Study of Safety During Long-Term Treatment 

• An updated audit of prostate 
safety from the UK Androgen 
Study was carried out to 
analyze the incidences of PCa 
during long-term TRT. 

• The incidence of PCa during 
long-term TRT was 
equivalent to that expected 
in the general population.  

• This study adds to the 
considerable weight of the 
evidence that with proper 
clinical monitoring, 
testosterone treatment is 
safe for the prostate. 



Testosterone Deficiency and Prostate Cancer: 
Emerging Recognition of An Important and 

Troubling Relationship 

• This is an extraordinary time for 
those interested in the relationship 
between testosterone (T) and 
prostate cancer (PCa). For two thirds 
of a century we have been rigidly 
single-minded in our concern that a 
higher T level represented a risk for 
PCa despite all evidence to the 
contrary.  

• Now, we are witnessing the 
emergence of a new concept, one 
that finally fits the natural history of 
PCa. Specifically, I am referring to 
the association of PCa with 
testosterone deficiency. 



• The focus on high T as a risk for PCa comes directly from the 
original observation by Huggins that reducing T to castrate levels 
causes PCa to regress. If lowering T makes PCa shrink, it seems 
logical that increasing T should make PCa grow.  

• It turns out his assertion was based on only a single patient. Yet 
multiple T trials of up to 36 months in duration have failed to 
demonstrate any dramatic acute increase in PCa, and at least 16 
longitudinal studies, involving several hundred thousand men, 
have consistently failed to show any long-term risk on PCa 
development from higher levels of endogenous T. 

• A critical shortcoming of the focus on high T is that it utterly fails 
to account for the high prevalence of PCa at an age when men are 
older and their T levels have declined and the absence of clinical 
PCa when men are young and have their highest lifetime T levels. 



• The accelerating accumulation of new studies 
demonstrating a worrisome association between low 
T and PCa can no longer be ignored. 

• Among 272 men undergoing radical prostatectomy, 
the risk of PSA failure (return of cancer) was 
increased 2.7-fold for men with low preoperative 
serum T.  

• Multivariate analysis identified a low preoperative 
serum T level as an independent and significant 
predictor of biochemical failure following radical 
prostatectomy. 
 

 



• This study fits nicely with a 
growing number of studies 
published over the past 
several years, all suggesting 
that low T is associated with 
worrisome increase of PCa.  

• Low T has been shown to be 
associated with advanced 
stages at presentation, with 
positive surgical margins, and 
with worse overall survival. 
Several studies have reported 
an association of low T with 
high Gleason score. 



• These results contradicted the prevailing 
wisdom that high T caused PCa and low T was 
protective against the development of PCa. 

• The most significant finding was that the risk 
of a positive biopsy increased with severity of 
testosterone deficiency. 

• The probability of cancer was more than 
double when men in the lowest tertile of 
testosterone were compared to men in the 
highest tertile. 

• Results showed that low T raises the risk of 
PCa to the level of men who are a decade 
older. 
 
 
 



• These various studies suggest that PCa is highly prevalent 
in men with T deficiency, and that low T confers an 
increased risk of high Gleason scores and poor outcomes 
in men already diagnosed with PCa.  

• Nishiyama et al reported that intraprostatic 
dihydrotestosterone (DHT) levels were significantly 
reduced in men with high Gleason scores (7-10) 
compared with men with Gleason scores of <6. 

• This represents the best explanation for the increased 
number of high Gleason cancers in the finasteride arm of 
the PCPT, since finasteride lowers prostatic 
concentrations of DHT. 
 



• How can the results of these various studies be 
reconciled with the indisputable and dramatic 
regression of PCa that occurs when T is lowered by 
chemical or surgical castration? And how is it 
possible to cause PCa regression by lowering T, yet 
not cause enhanced PCa growth by raising T? Both 
questions are resolved by a single word- saturation. 
Essentially all biologic systems become saturated at 
some concentration of substrate, meaning that there 
is a concentration for a chemical, in this case T, 
beyond which addition of more substrate has no 
effect. Clearly, at the extreme low end of serum T 
concentration we see PCa regression.  



• Raising T levels in men with metastatic PCa 
who already have castrate T levels does 
indeed cause PCa growth. But it has been 
nearly impossible to show that raising T 
causes any incremental increase in PCa growth 
beyond the near-castrate range for T. 
 



• A recently published landmark study in which hypogonadal men 
receiving testosterone therapy for 6 mo failed to demonstrate an 
increase in prostatic concentrations of T or DHT, nor in markers of 
cellular proliferation, despite a substantial increase in serum T and 
DHT levels.  Nishiyama et al also found no correlation between 
serum T or DHT and prostate tissue concentrations of DHT. 

• I therefore believe we should discard  the old analogy that “T acts 
like food for a hungry tumor” because higher T does not appear to 
cause greater PCa growth. 
 

 



• “T is like water for a thirsty tumor,” because once the 
tumor is no longer “thirsty,” additional amounts are 
treated as excess. 

• If true, then perhaps we can drop the traditional 
prohibition against offering T therapy to men with a 
prior history of PCa. In one recent report of 31 men 
who were treated with testosterone for a median of 
4.5 yr following brachytherapy for PCa, none 
developed evidence of cancer recurrence, 74% 
maintained PSA < 0.1 ng/ml, and all had PSA < 1.0 
ng/ml. 

 



Destroying the Myth About Testosterone 
Replacement and Prostate Cancer 

• Medical opinion has begun to shift 
quite dramatically, with good 
evidence that testosterone 
therapy is quite safe for the 
prostate.  

• There is even now a growing 
concern that low testosterone is a 
risk for prostate cancer rather than 
high testosterone. 

• The relationship of testosterone to 
prostate cancer has undergone a 
significant reevaluation, and all 
recent evidence has reinforced the 
position that testosterone therapy 
is safe for the prostate. 
 



• Huggins treated men by 
lowering their testosterone 
levels, either by removing 
the testicles or by 
administering estrogen. 

• Lowering testosterone by 
castration or by estrogen 
became the standard 
treatment for advanced 
disease and remains a 
mainstay of treatment to 
this day. 



• Here was another piece of 
evidence that the old 
assumptions about 
testosterone and prostate 
cancer were incorrect, 
specifically the notion that 
testosterone therapy was like 
pouring gasoline on a fire.  

• First, we had found that men 
with low testosterone did not 
seem to be protected against 
developing cancer.  

• Now, at the other extreme, we 
found that men at high risk for 
prostate cancer did not seem to 
suffer any dramatic “explosion” 
of cancer from high 
testosterone levels. 



●    Not one recent study has 
shown an direct relationship 
between the level of total 
testosterone in a man’s blood and 
the subsequent likelihood that he 
will develop prostate cancer. 
  Testosterone levels were not 
higher in the cancer group 
compared to men without cancer, 
and men with the highest T 
values were at no greater risk for 
later developing prostate cancer 
than men with the lowest T 
values. 
• There was not a single study in 

human patients to suggest that 
raising testosterone increased 
the risk of prostate cancer. 



• Dr. Huggins had based his 
“enhanced growth” 
conclusion on a single 
patient, using a test- acid 
phosphatase test- that has 
since been abandoned 
because it provides such 
erratic results. 



Testosterone Replacement Therapy and Prostate 
Cancer: The Current Position 67 Years After 

The Huggins Myth - Abstract 
• Symptoms of hypogonadism, such 

as depression, lack of libido, and 
decreased bone mineral density, 
can significantly impair quality of 
life… testosterone plays an 
important role in erectile 
preservation. 

• There are compelling data showing 
testosterone replacement therapy 
(TRT) does not increase the risk of 
prostate cancer. 

• Physicians cannot really justify 
withholding TRT from symptomatic 
patients after they have been 
successfully treated for prostate 
cancer. Rinnab L, Gust K, Hautmann RE, Küfer R. Testosterone replacement 

therapy and prostate cancer. The current position 67 years after the 
Huggins myth. Urologe A. 2009 May;48(5):516-22. 



Testosterone and Prostate Cancer: An 
Historical Perspective on a Modern Myth 

• Multiple subsequent reports 
revealed no pCA progression 
with T administration, and 
some men even experienced 
subjective improvement, such 
as resolution of bone pain. 

• No apparent increase in pCA 
rates in clinical trials of T 
supplementation in normal men 
or men at increased risk of 
cancer. 

Morgentaler A. Testosterone and prostate cancer: an historical 
perspective on a modern myth. Eur Urol. 2006 Nov;50(5):935-9 



• There is no relationship of pCA risk with serum T 
levels in multiple longitudinal studies, and no 
reduced risk of pCA in men with low T.  

• The apparent paradox in which castration causes pCA 
to regress yet higher T fails to cause pCA to grow is 
resolved by a saturation model, in which maximal 
stimulation of pCA is reached at relatively low levels 
of T. 

• There is not now-nor has there ever been-a scientific 
basis for the belief that T causes pCA to grow. 

 



Testosterone Replacement for Hypogonadism 
After Treatment of Early Prostate Cancer  

with Brachytherapy 

• No patients stopped TRT 
because of cancer recurrence 
or documented cancer 
progression. 

• In patients with low serum 
testosterone levels and 
symptoms of hypogonadism, 
TRT may be used with 
caution and close follow-up 
after prostate brachytherapy. 



Androgen Replacement In Men Undergoing 
Treatment For Prostate Cancer 

• Despite the wide spread  
contraindication of testosterone 
replacement in men with known or 
suspected PCa, there is no 
convincing evidence that the 
normalization of testosterone 
serum levels in men with low but 
not castrate levels is deleterious. 

• No case of clinical or biochemical 
progression was observed. 

• The available evidence suggests 
that TRT can be cautiously 
considered in selected 
hypogonadal men treated with 
curative intent for PCa and without 
evidence of active disease. 



Section 4 Questions 

1 



1. Patients with PCOS have high estrogenicity 
secondary to increased free estradiol 
concentration due to low SHBG levels.  
True: Lower the free estradiol by increasing 
binding to SHBG by increasing SHBG. 

 
2. The mechanism behind the increased 
incidence of breast CA and uterine CA is the 
increased stimulation by free estradiol and loss 
of progesterone opposition.             
True 
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3. There is literature support that HGH, 
testosterone, estradiol, progesterone, and 
DHEA have all been shown to protect against 
some form of cancer by various mechanisms.  
There is also literature support that melatonin 
use can decrease the incidence of cancer also, 
possibly through the mechanism of increasing 
glutathione peroxidase. 
  True 

3 



4. Optimal estradiol levels in women for 
cardiovascular & musculoskeletal protection is 
at the minimal 60-80 pg/ml.  
True 
5. One of the goals of HRT is to replace 
hormone levels back to optimal levels of a 
young adult.  The average estradiol of a young 
adult man is: 

20 40   60   75   100 
75 
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6. In men, testosterone administration raises estrogen 
levels which adversely affects lipids.         
False:  It is the increase in estrogen from aromatization 
that is responsible for the lipid improvement.  Review the 
studies giving E2 to men. 
 
7. High endogenous estrogen levels in “normal” men 
prevent CAD, DM, prostate CA. 
True, but not so in obese men where VF produces 
estrogen. 

 
8. Estrogen administration to men protects against 
heart disease just as it does in women but it can also 
cause plaque rupture as in older women with CAD                                    
True, 5 mg of DES did but not study of oral E2 does. 
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9. Studies demonstrate that ↑ levels of SHBG are harmful in men 
by ↑ binding of testosterone thereby lowering free T     
False:  Elevated SHBG may lower free estradiol and testosterone, 
however low SHBG is harmful in both men and women from a 
cardiovascular standpoint and overall mortality standpoint. 
  
10. The treatment for which involves exogenous testosterone 
administration to increase free testosterone to overcome the 
increased binding of testosterone by SHBG.  
True:  As we want high levels of both hormones and SHBG.   

 
11. Diet, exercise, & weight loss ↑ SHBG 
True:  Anything that lowers IR will raise SHBG.  Testosterone lowers 
VF which raises SHBG. 
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12. In comparison with prior studies in aging men 
who used DES and developed MI from plaque 
rupture, new studies utilizing estradiol 
demonstrated no increased MI or plaque rupture. 
True:  High dose (5 mg) DES caused increased 
thrombus.  Lower dose (1 mg) or any dose of E2 
does not. 
 

13. In spite of many falsely believing and teaching 
that estrogen causes prostate cancer, estradiol is 
now becoming a standard treatment to prevent 
bone loss and hot flashes in men with prostate CA 
on LHRH agonists. 
True:  Estrogen administration is a great treatment 
for prostate CA, HF, and other symptoms and harms 
of LHRH agonists. 
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14. Fortunately SHBG can be lowered with 
aromatase inhibitors.     
False- No medicine lowers SHBG, but we don’t 
want to lower SHBG anyway.  MS, IR, DM- all 
lower SHBG and increase mortality.  
15. Men and women are different.  However 
they are the same in that they all benefit from 
the same hormones. 
False- All hormones benefit both men and 
women except for progesterone which harms 
men if given. 
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16. The literature supports use of 
supraphysiologic, high doses of thyroid 
hormone to treat thyroid cancer.   
True:  But no one worries about suppressing TSH 
in those cases now do they?  Don’t extrapolate 
high dose replacement with excessive 
endogenous production that causes harm. 
 
17. The literature supports use of 
supraphysiologic, high doses of thyroid to treat 
fibromyalgia also.      
True 
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18. In both chronic fatigue and fibromyalgia 
patients who feel better when taking 
hydrocortisone at 40 mg/day, this results in 
clinically important symptomatic improvement 
without causing adrenal suppression.   
False:  A dose of 40 mg/day suppresses adrenals 
whereas 20 mg/day is safe. 
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19. CFS/fibromyalgia patients frequently suffer 
from both thyroid resistance and cortisol 
resistance. 
True: Try 50 ug of T3 BID to treat the fatigue 
(after first optimizing with T3/T4 combination) 
before starting cortef.  

 
20. CFS/fibromyalgia patients frequently suffer 
from physician resistance, which is the most 
difficult resistance to overcome.    
True:  We simply don’t know the literature and 
lack the training 

11 



21. A frequently overlooked problem in PCOS is increased 
aldosterone production which is inflammatory.   
True 
22. Propecia was found to be just as safe and effective as 
spironolactone for treatment of hirsutism in both 
premenopausal and postmenopausal women.   
False:  Propecia is not FDA approved in women. 
23. Another treatment to decrease hirsutism in women is 
metformin.     
True 
24. Metformin increases SHBG. 
True, which can lower free testosterone and reverse all skin 
symptoms including acanthosis nigracans. 
25. Therefore, both metformin and spironolactone can reverse 
the skin side effects of PCOS. 
True, give them both in optimal doses. 

 
 12 



26. Since Propecia is cheaper than spironolactone, it is now becoming 
the drug-of-choice for hirsutism in women with PCOS.  
    
False: Propecia is a teratogen and contraindicated in women.  Propecia 
blocks DHT formation whereas spironolactone blocks testosterone 
receptors and lowers production of LH. 
 
27. Glucotrol XL also decreases hirsutism.  
False:  Glucotrol (and other diabetic meds) increase insulin which can 
lower SHBG, whereas we want to decrease insulin and increase insulin 
sensitivity. 
 
28. Which of the following decrease hirsutism? 
      Metformin, diet, exercise, weight loss, BCP, spironolactone             
All listed treat hirsutism in women. 
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29. Oophorectomy eliminates the harm of 
PCOS.   
False:  Problem is insulin resistance and an 
increase in aldosterone, not an ovarian problem.  
 
30. Menopause makes the cause of PCOS 
worse.       
True:  Menopause = loss of hormones = weight 
gain = ↑ IR. 
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31. Which of the following is true: 
a. Lowering testosterone levels can cause 

regression of prostate cancer. 
b. Consistently high serum levels of testosterone 

ultimately leads to development of prostate 
cancer. 

c. Testosterone therapy increases risk of prostate 
cancer with precancerous lesions such as PIN. 

d. Both A & C 
A:  Because the reduction of testosterone by 
Casodex & Lupron causes prostate cancer 
regression. 
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32. Recent studies demonstrate that ADT 
therapy for PCA kills more men than it saves. 

True 
 
33. Increased mortality is due to increased 

cardiovascular disease and fractures. 
 True 
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34. A PSA rise of 1 unit per year for two years requires 
prostate biopsy according to the urology literature. 
True:  This is what is recommended by the AAU, but PSA levels 
will fluctuate. Tx would still be watch & wait, so urgent biopsy 
is typically not needed.  Give trial of antibiotics and MRI first.  
Remember the USPSTF don’t recommend even measuring PSA 
levels any more. 
35. The USPSTF recently recommended against routine 
testing of PSA due to over treatment and biopsy. Treatment 
would still be watch and wait for an early cancer.  So urgent 
biopsy is not needed, just close monitorying Q 3 months.  
Then order MRI if there is still concern.  
True 
36. Monitoring Free PSA is more predictive of PCA then total 
PSA.  
True, and so is velocity of change of both PSA and % free PSA 
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37. According to the “medical literature,” 
contraindications to testosterone 
replacement therapy include which of the 
following: 

a. Hx BPH 
b. Hx Breast CA 
c. CHF 
d. Untreated prostate CA 
e. All of the above 

Answer: E 
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38. These are documented in the literature but Tx 
should be on a case by case basis as Tx can improve 
CHF. 

True 
 
39. The literature supports testosterone therapy for 

men with successively treated prostate CA. 
True 
 
40. The literature supports that testosterone may even 

protect against prostate cancer.  
True 

19 



41.  A 72 y/o male has been on testosterone for 
10 years.  He recently suffered a stroke.  

20 



42. If supplemental testosterone therapy is given to 
men with normal testosterone levels, which might be 
expected: 
 
 a. increased sexual motivation (libido) 
True 
 b. increased sexual performance 
True:  Normal levels of any hormone do not mean the 

patient won’t have symptoms as receptor site 
resistance can cause symptoms in spite of normal 
(not optimal) serum levels.  Optimize levels for 
health and wellness and patients will feel better no 
matter what their baseline level was. 
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43. The American Institute of Medicine (IOM) 
feels strongly that men with hypogonadal 
symptoms should not be treated until 
testosterone levels reach  <200 ug/dl. 
   

True:  MNS & SOT 
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44. The opinion of the IOM is based on current 
literature showing that high levels of 
hormones are harmful and low levels are 
safe. 

In Part I, literature was presented demonstrating 
the health benefits and improvement in 
quality of life with optimization of hormones.  
Keeping levels low, as they suggest, is not 
conducive to optimal health or wellness based 
on our literature. 
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45. Testosterone levels according to JCEM do 
not correlate with symptoms.    
True, as levels do not denote clinical severity or 
symptomatology 
 
46. According to JCEM, testosterone therapy 
should be guided by symptom improvement, 
well-being, & health and not by numbers which 
do not correlate with symptoms.  
True 
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Section 5 Questions 

1 



1. The reason that one should not take Omega 
6 and Omega 9 oils is due to increased 
formation of arachidonic acid in the presence 
of low Omega 3 levels.  
True 
 
2. Alpha linoleic acid in flax seed oil converts to 
EPA and then to DHA.  
True:  But inefficiently 
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3. A proper balance of essential fatty acids 
leads to proper nerve function, mental 
function, healthy skin, hair and nails, reduced 
inflammation and healthy immune system.  
  True 
 
4. EFA imbalance has been associated with 
CAD, DM, HTN, asthma, PMS, depression.  
 True 
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5. High carb diets lead to insulin resistance 
which increases formation of arachidonic acid 
which increases inflammation.    
 True 
 
6. This inflammation can be inhibited by 
increasing Omega-3-FA which decrease 
arachidonic acid.      
True, and all hormones that reduce VF will also 
reduce inflammation 
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7. Eicosanoids are hormones that are both anti-
inflammatory (good eicosanoids) and pro-
inflammatory (bad eicosanoids).  
True 
 
8. Eicosanoids are derived from dietary intake of 
essential fatty acids: Omega 3, 6, & 9.  Good 
eicosanoids are modulated by fish oils and better 
insulin control.  
True 
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9. The most sensitive test for measuring insulin 
resistance is a FBS.     
False:  Test fasting insulin.  
 
10. The most sensitive indicator of 
inflammation is: 
 a. TG/HDL  b. AA/EPA ratio 
b) AA/EPA ratio 
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11. Cal-Mag is beneficial for PMS.   
True 
 
12. Vit E at 800 I.U. daily  breast swelling and 
tenderness. 
True 
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All literature findings support that 
estrogen deficiency is associated with 

higher glucose levels and ↑VF 
13. Does estrogen administration decrease insulin 
resistance?     
True, and decreases VF 
 
14. Does loss of estrogen increase insulin resistance?   
True, and increases VF 
 
15. Therefore estrogen protects against diabetes.   
True, in every study 
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16. Do aromatase inhibitors (Arimidex), that block 
production of estrogen, increase insulin resistance?  
True 
 
17. Do men with congenital aromatase deficiency 
have increased insulin resistance?  
True, blocking of estrogen with AI increases IR and VF 
and bone loss as well as lowers libido (NEJM) 
 
18. Has loss of estrogen production in men been 
associated with increased insulin resistance and CAD?  
True, and this applies to both men and women 
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190 Does it make sense that physicians 
prescribe Arimidex to all men who are taking 
testosterone to block formation of estrogen?  
 Yes or No? 
No!  There is absolutely no literature 
demonstrating that lowering estrogen is 
beneficial.  There is significant literature 
supporting that lowering estrogen is harmful.  
Other than to temporarily treat symptoms of 
estrogen sensitivity on breast tissue 
(=mastalgia), do what the literature supports 
and don’t block it. 
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20. The literature supports that women who are breast cancer 
survivors (at 5 years after successful treatment) and take 
estrogen, as opposed to aromatase inhibitors (or Tamoxifen), 
will survive longer and be healthier then those that do not take 
estrogen.      
True, rather absolutely, however most don’t know the science or 
literature 
 
21. Then why do oncologists continue to prescribe Tamoxifen 

and aromatase inhibitors in breast cancer survivors? 
Physicians lack the knowledge of the medical literature, and are 

subject to drug company marketing.  (There should be a study 
of BC survivors comparing estrogen, aromatase inhibitors, and 
Tamoxifen on morbidity, mortality, and quality of life long 
term). 
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22. Oral estrogen can increase production of matrix 
metaloproteinase from first pass effect that affects smooth 
muscle cells and foam cells and fibrous caps.   
True 
 
23. In the HERS and WHI trials, the plaque instability and 
plaque rupture occurred only during the first year after 
initiation of oral HRT.   
True 
 
24. The same identical scenario applied to DVT & PE for the first 
year also.  
True 
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25. In all major studies (PEPI, HERS, WHI), there was a decrease 
incidence (RR<1.0) of cardiac events after the first year.          
True 
 

26. After this first year, all studies demonstrated that oral estrogen 
was protective against CAD (both plaque rupture and plaque 
deposition).  The longer the duration of therapy, the better (less) the 
RR.      
True 
 

27. So then, why stop therapy…if transdermal estrogen & 
progesterone avoid the CA, CAD, CVA, and DVT seen with Prempro? 
MNS:  The experts recommend stopping HRT to avoid CVA & DVT & 
breast CA.  However don’t stop HRT if there are no risks and many 
benefits as seen with transdermal estrogen and progesterone that 
avoid any of the risks inherent in Prempro. 
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28. The reason for this occurrence of adverse cardiac 
events in women with pre-established coronary artery 
lesions was induction of a pro-inflammatory change 
by oral estrogen (CEE).   
True 
 
29. This increase in inflammatory markers, MMP, 
Prothrombin II, and CRP can be avoided by utilizing 
transdermal estrogen (E2).   
True 
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30. Matrix metaloproteinases (MMP) possess 
proteolytic capabilities that dissolve the fibrous cap of  
mature plaque with a necrotic core thereby leading to 
plaque rupture and a mural thrombus.    
True, and the greater the estrogenicity, the greater the 
effect on MMP 
 
31. The incidence of MI in women involved in the 
HERS and WHI trials was no different in those taking 
statins vs. not taking statins.  
False:  Statins offer protection against plaque rupture 
and MI that may occur with oral CEE as seen in the 
WHI.  This was secondary protection and not primary. 
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32. ASA has also been shown to decrease 
incidence of mural thrombosis in those women 
starting estrogen after age 60.      
True 
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33. The most important affect of estrogen in menopausal 
women is in preventing plaque from forming in the blood 
vessels of the heart and brain.  This is best accomplished by 
preventing oxidation of LDL cholesterol by estradiol fatty 
acid esters which are increased by oral E2 but not by 
transdermal E2. 

True.  Although maintaining therapeutic levels of estradiol are 
protective against CAD and CVD, oral E2 through first pass effect 
provides better protection than transdermal. 
 
34. Maintaining optimal estradiol levels in men have been 
shown to also provide cardiovascular disease protection.  
Blocking estradiol prevents all of the cardiovascular benefits of 
testosterone. 
True, so don’t block it! 
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35. Unfortunately transdermal estrogen does not provide as 
much protection against plaque development or progression as 
does oral estrogen.    
True:  And this is due to minimal effect that transdermal estrogen 
has on lipids which protect against plaque formation.  Oral 
estrogen has a much stronger effect on improving lipids, 
lipoproteins, and oxidized LDL than does the transdermal 
estrogen, thus oral estrogen is better for cardiovascular protection 
long-term.  And that’s why the NIH studies use only oral E2. 
 
36. All studies to date demonstrate that oral estrogen started 
before age 60 protects against CAD and CVA.   
True, and the most important benefit of oral E2 is the increase in 
estradiol fatty acid ester that prevents oxidation of LDL, increase 
in SHBG, decrease in inflammatory markers, and benefits on all 
lipids and lipoproteins. 
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37. If started before age 60, estrogen has been proven to 
not increase CAD or CVA or breast cancer, and has been 
shown to prevent CAD, CVA, colon cancer, osteoporosis, 
uro-genital atrophy, AMD, tooth loss, Alzheimer’s 
disease, dementia, depression.  
True 
 
38. This is precisely why the experts recommend taking 
only the smallest amount of estrogen for the shortest 
period of time and then stop.   
MNS.  The answer is simply because the experts do not 
understand the literature and all the other studies on 
BHRT vs. conventional HRT.  Again, E2 ≠ CEE. 
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Section 6 Questions 

1 



1. Due to lack of first pass effect in the liver, transdermal estrogen provides 
better long- term cardiac protection than oral estrogen. 

False, as no one understands the data for oral E2 vs CEE.  A recent European 
meta-analysis of 7 large secondary prevention studies utilizing oral E2 (Part II) 
proved that oral E2 prevented MI and plaque rupture in contrast to the WHI and 
HERS trials.  For women over age 60 with severe CAD and never on hormones 
and took CEE/MPA, the answer is yes HRT can cause plaque rupture which 
transdermal E2 does not.  However no study showed plaque rupture with oral E2 
in the U.S. (CORA, EPAT, WEST, DANISH trials). Transdermal E2 does not cause 
plaque rupture and prevents MI in those women who already have pre-
established CAD (30/10,000 in the WHI).  However do not extrapolate the harm 
of CEE to oral E2.  Since oral E2 does not cause plaque rupture and can be more 
protective against plaque formation and deposition whereas transdermal 
provides less protection against plaque build-up than oral E2, then transdermal 
E2 would not be better than oral E2 for long-term protection.  Transdermal E2 
has much less beneficial effect on improving serum lipids and lipoproteins which 
has been shown to be the most important benefit of estrogen in protecting 
against CAD.  Perhaps stated differently, transdermal E2 provides the safest 
short-term cardiac protection against plaque rupture and oral provides the best 
long-term protection against plaque progression.  However oral E2 does not 
cause the harm of oral CEE and don’t extrapolate or assume they are the same. 
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2. Although micronized progesterone has less side effects than 
medroxyprogesterone, it provides less endometrial protection than 
its synthetic counterpart.  
False 
3. Recent DVT, or a positive family Hx of a clotting disorder, is a 
contra-indication for all types of estrogen replacement. 
False:  Transdermal E2 is safe in those with thrombophilias or prior 
DVT’s.  However if the PMD says no estrogen, then don’t prescribe it 
lest you get blamed for the next DVT.  PMD’s don’t understand that 
transdermal E2 is forever save. 
4. Equilin and equilinin are two natural hormones that have 
beneficial effects in both arteries and veins.  
False:  These horse estrogens might be the reason for the increased 
DVT’s seen with CEE.  However no study shows increased risk of DVT 
with oral E2 due to the low estrogenicity of E2 in comparison with 
CEE. 
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4. The main side effect of SL micronized progesterone is 
somnolence (sleepiness) which limits the dose to no 
more than 100 mg/day. 
False:  PO causes sleepiness whereas SL typically does 
not.  PO has greater stimulatory effect on GABA receptors 
causing sleep and relaxation. 
5. Ovarian failure is defined as FSH great than: 

20 30 50 75 100 
50, or no period in 12 months.  However treat 
perimenopausal symptoms when symptoms are no 
longer controlled by P4 alone-don’t wait for 12 months. 
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6. Menopause is defined as: 
 a. ovarian failure 
 b. sustained estradiol level < 50 
 c. sustained FSH > 50 
 d. no menses for 12 months 
 e. all of the above 
 
E or all indicate menopause; menopause = no 

period for 12 months 
 

5 



7. Estrogen decreases foam cell formation.   
True 
 
8. MPA decreases foam cell formation. 
False, actually increases foam cell formation.  Progesterone 
decreases foam cell formation. 
 
9. Testosterone decreases foam cell formation. 
True 
 
10. Testosterone cream provides better sustained levels 
than SL testosterone.  
True:  Don’t use SL due to rapid metabolism and poor 
levels; use cream or oral (in women) instead. 
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11. Oral E2 should not be used in patients that have 
thrombophilia.  Oral P4 should also not be utilized in 
patients with DVT or thrombophilia. 
False, no adverse effect in any study 
12. SL progesterone is preferred over oral 
progesterone due to less side effects.   
True:  Better levels and no side effects and is EBM.  
However no sleep or anxiety benefits when P4 does not 
go through FPE.   
13. Most 50 y/o menopausal women will gain 5 lbs 
when put on HRT at menopause. 
True:  However women off HRT will gain more than 
women on HRT. 
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14. Most 50 y/o menopausal women will gain 10 lbs. at 
menopause if not placed on HRT.  
True:  And women not on HRT will gain more weight than those on 
HRT.  Optimize all HRT to prevent weight gain = Syndrome X. 
 
15. Hormones that have been shown to  visceral fat and protect 
against diabetes are:     
• estrogen     
• testosterone     
• HgH       
• DHEA     
• thyroid     
• melatonin   
All do except melatonin. 
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16. Low levels of which hormones have been 
scientifically proven to  risk for Alzheimer’s 
Disease: 
• estrogen  
• testosterone   
• HGH   
• DHEA        
• thyroid   
• melatonin 
All except thyroid, although low thyroid 

increases loss of memory and cognition. 
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17. High levels of SHBG adversely affect which hormones: 
• estrogen     
• testosterone  
• HGH     
• thyroid        
• DHEA 
 Estrogen & testosterone only are bound by SHBG. 
  
18. Oral estrogen lowers TBG.          
False:  Oral raises TBG and CBG but there is no adverse clinical effect.  
 
19. Transdermal estrogen lowers CBG.              
False:  Oral estrogen raises SHBG, TBG, & CBG.  However transdermal has 
no effect either way. 

 
10 



20. 55 y/o female in menopause: C/O headaches, bloating & 
swelling on estrogen.  C/O hot flashes & NS.  Did not tolerate 
Premarin, does not tolerate oral Biest either.   Appropriate Tx: 
 
   a. stop all estrogen forever 
   b. decrease oral estrogen 
   c. start transdermal estrogen and titrate up 
   d. add diuretics to decrease bloating and edema 
     
     C & D: Oral E2 increases estrone & estriol more so than 

transdermal.  Both estrone and estriol can increase edema.  Oral 
estrogen can increase production of catecholestrogens that can 
worsen hot flashes and this is relieved by switching to 
transdermal E2. 
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21. 55 y/o male on testosterone lipoderm 100 mg/gm, 2 
gm BID. Levels are still low. What options are available? 
 a. IM testosterone 
 b. SQ testosterone 
 c. ↑ concentration to 200 mg/gm and apply to scrotum 
   d.  ↑ to 3 gm BID 

What is the cheapest ?   
A & B 

Most expensive?  
D  

Most practical? 
C   
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22. 65 y/o male with PIN.  It is safe to treat with 
testosterone.  
True 
 
23. Arimidex (anastrazole) is beneficial because it lowers 
SHBG.  
False:  Anastrazole lowers estradiol but not SHBG. 
 
24. A low SHBG “in men” is advantageous because it has 
been shown that low levels of SHBG are associated with 
less CAD, DM, CVD 
False:  A decrease in SHBG increases free hormone levels 
which you would think would be good, however low SHBG 
also increases the risk of DM & CAD & CA which is not good. 
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25. 52 y/o female in menopause. Can’t tolerate 
progesterone oral, SL, or cream 2° headaches. 
Appropriate Tx is: 
   a. remove uterus and stop  

 progesterone. 
   b. stop progesterone and do endometrial    

 biopsy or vaginal ultrasound yearly.  
   c. Vaginal progesterone 
   d. Norethindrone 
     e. Mirena IUD 

Answer: B, C, D, E 
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26. 48 y/o male c/o fatigue. Requests HRT. 
Started on HCG and had severe reaction, panic. 
Tried testosterone and developed tachycardia, 
palpitations.   Tx?  States it is too strong for 
him. 
   a. placebo testosterone 
   b. placebo NS 
 

Answer: a & b 
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27. 50 y/o female in menopause C/O anxiety, 
tachy, strong feeling on thyroid. 15 mg thyroid 
caused same reaction. Pt has adverse effects to 
taking HRT. Switching to transdermal made it 
worse.  C/O highs and lows while on HRT but 
she is sure the problem is related to hormones 
not being balanced correctly. 
 

Which hormone is not balanced? 
Serotonin 
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The diagnosis is? 
 

a. Hormonal imbalance 
b. Manic depressive illness 
c. Side effects of perimenopause 

 
b:  The symptoms resolved on Sodium Valproate and 
lithium.  Remember hormones don’t fix crazy. 
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28. 55 y/o female c/o vaginal dryness. Takes biest with an 
estradiol level of 60. The dose of Femring should be 0.05 or 
0.1? 
The lower dose of 0.05 mg/day would be best as her E2 level is 
already optimal and the Femring is systemically absorbed which 
would push the level very high.  The better choice would be 
Estring which is not absorbed systemically in comparison to 
FemRing which is. 
 
29. Both doses of Femring provide sub-therapeutic serum levels 
of estradiol due to lack of systemic absorption. 
False:  A dose of 0.05 mg/day raises and provides serum 
estradiol levels of 40pg/ml.  The 0.1 mg/day provides a serum 
estradiol level of 76pg/ml just by itself as this vaginal estradiol is 
absorbed very well systemically which raises serum levels. 
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30. Both doses of Femring (0.05 and 0.1) 
require progesterone opposition to prevent 
endometrial hyperplasia.  
True:  Both doses are absorbed systemically 
thereby raising serum levels of estradiol thereby 
requiring progesterone opposition. Estring is not 
absorbed systemically and therefore no 
opposition is needed. 
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31. The main side effect of long term use of HgH 
is development of diabetes. 
False, protects against DM due to ↓ in VF   
32. Other serious, life threatening side effects 
(sic) that make HgH dangerous are: 

– a. edema 
– b. arthralgia 
– c. carpal tunnel syndrome 
True these are side effects but all are minor and dose 
dependent.  HgH is extremely safe. 
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33. These “serious side effects” are all dose 
dependent. 
True 
34. IGF-1 levels remain relatively constant from day to 
day.  
False 
35. As per the PDR, HgH is contraindicated with 
cancer.  
True, that is what it states but is not true. 
36. This is because HgH has been shown to cause 
cancer to grow.       
False 
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37. HgH has been shown to decrease carotid 
intimal thickness.  
True 
 
38. HgH has a positive effect on all lipid 
parameters.  
True 
 
39. Most of the cardiac benefits of HgH are 
related to the effect on visceral fat.  
True 
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40. Low Vitamin D levels are associated with 
increased risk of prostate CA. 
True 
 
41. Lower HgH levels are associated with 
increased risk of prostate CA. 
True 
 
42. IGF-BP3 induces apoptosis in prostate 
cancer cells.  
True 
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43. Testosterone deficiency in men is primarily 
testicular thereby raising FSH & LH levels.  
False:  Primary defect is hypothalamic and not 
testicular. 
 
44. The best way to raise HDL is by giving 
synthetic anabolic steroids which decrease 
visceral fat and reduce syndrome X. 
False:  Synthetic anabolics have an adverse 
effect on all lipids. 
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45. Over 40 years of studies have demonstrated 
that it is the conversion of testosterone into 
estrogen that results in testosterone’s harmful 
effects. 
False:  Unfortunately we are falsely lead to believe 
that. 
 
46. Maximum concentration of testosterone ROH 
is 200 mg/gm      
False:  100mg/gm is max for ETOH-no scrotal 
application whereas lipoderm is 200mg/gram and is 
OK to apply to scrotum to enhance absorption. 
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47. Testosterone causes gynecomastia. 
False, mastalgia is not gynecomastia. 
48. The best treatment for adult onset acne is 
spironolactone.       
True, finasteride doesn’t work in women. 
49. In men, lowering estrogen levels is beneficial 
to men’s health      
False:  Not one published study supports this.  
Every study supports the opposite.  Blocking 
aromatization increases gynecomastia (subQ fat). 
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50. If estrogen is beneficial in men, then so is 
progesterone. 
False 
51. Testosterone administration raises estrogen levels 
threefold 
True 
No study has ever shown any harm to this, only 
benefit 
True, as many of the benefits of testosterone are due to 

the aromatization into estradiol. 
52. Propecia is a banned medicine in the Olympics. 
True:  5 alpha-reductase inhibitors raise testosterone by 
preventing conversion to DHT 
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53. Arimidex (anastrazole)is a banned medicine 
in the Olympics.  
True:  It raises testosterone by preventing 
conversion to estradiol.  
 
54. If carefully monitored, men with chemically 
cured prostate CA (PSA <0.1) may be given 
testosterone for hypogonadism.  
True, based on many studies 
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55. Men with low baseline testosterone levels 
should have a prolactin level tested to R/O 
pituitary adenoma.  
True 
 
56. Men with prolactin levels >100 should have 
an MRI of the sella turcica.     
True 
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57. 80 y/o male with ferritin level of 1,200 with an H/H of 
8/26 and with high output CHF due to the anemia. The 
anemia is due to a myelodysplasic syndrome. Several 
hematologists, Procrit & Epogen do not help.  He can’t be 
phlebotomized secondary to severe anemia but this 
requires frequent hospitalizations for transfusions to 
control the CHF but further raises the ferritin levels.  If we 
could just get the HGB up to prevent CHF! 
• Tx to raise RBC’s? 
    Testosterone given IM to ↑ RBC production. 
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58. Same pt but with prostate CA. 
 

  TX? 
Treat the prostate cancer, then resume the 

testosterone. 
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59. 80 y/o male with metastatic prostate CA on 
Casodex & Lupron.  He c/o hot flashes and night 
sweats.  He is otherwise healthy. 

 
   TX? 
Estradiol patch 
Effexor 
Clonidine patch 
Estrace 
All will work, however estrace and Vivelle Dot are best 

for health, longevity, quality of life, and apoptotic 
effect on cancer cells. 
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60. 39 y/o with severe PMS is prescribed oral 
progesterone at HS to control symptoms.  Now she 
complains of breast swelling and tenderness.  Tx? 
• Switch off the oral form which can cause side effects 

due to first pass effect.  The sublingual form is best. 
• She can’t stand the taste of the triturate.  Tx? 
• Switch to RDT 
• This still makes her very nauseous and she can’t 

tolerate the SL.  Tx? 
• Apply troche vaginally 200mg BID  
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61. 39 y/o now tolerates 200mg troche PV QD. 
Patient develops a DVT after partial 

hysterectomy.  Her doctor tells her to never 
take hormones and to stop the progesterone 
which caused the DVT.  Now she c/o severe 
PMS.  Tx? 

Progesterone doesn’t increase risk of DVT and did 
not cause her DVT. Provide her and her doctor 
with the studies (Part II) demonstrating that 
P4 does not increase risk of DVT, however 
MPA does. 
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62. 55 y/o female with SLE, + antiphospholipid 
antibody. She read about and desires HRT. 
a. Which HRT?            
Transdermal estrogen & SL progesterone 

  
b. Her OB-Gyn states progesterone causes clots 

and to stop it.  Is this true?      
True if MPA & false if MP 
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63. Her PMD, OB-Gyn, hematologist all tell her 
to stop HRT. 
  TX? 
  Stop HRT, but she won’t live as long and will 

suffer the complications of HRT depletion. 
It’s your wife.  Tx? 
  treat  
It’s your mother-in-law.  Tx?  
  tough question 
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64. Pt calls upset with DHT of 675 but no 
symptoms. 

 
   TX? 
No treatment needed. Advise that it is not 

harmful. Only add Propecia/Avodart if hair 
loss is a concern. 

The question is why was DHT measured in the 
first place? 

And why do physicians continue to measure E2 
levels? 
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65. Male patient calls and c/o about hair loss. 
 

   Tx? 
Switch testosterone to injectable and avoid 

transdermal.  Start Finasteride or Dutasteride 
(Avodart), 5% minoxidil, Eucapril. 
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66. Pt calls that PMD upset with TSH of 0.01 
but pt feels better.  PMD decreased dose but 
pt. feels worse. 
     TX? 
 
1. Lower dose and feel worse 
2. Don’t have PMD test it. 
3. Stop 1 week before test. 
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67. Pt c/o hair loss, falling out in clumps = Dx of 
telogen effluvium due to stress, physical or emotional. 
     TX? 
1. Time, patience, and explanation. 
2. Stop or start thyroid. 
3. BCP in shampoo 
4. Topical progesterone/estradiol scalp solution 
5. Minoxidil 2% 
6. Spironolactone 
7. Remember the art of medicine: Do something as 

that is what the patient wants-something to make 
it come back faster! 
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