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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. 
 
 
 

ACCREDITATION STATEMENTS 
 
AMA PRA Category 1 Statement 
 
This activity has been planned and implemented in accordance with the Essential Areas and Policies of the Accreditation 
Council for Continuing Medical Education (ACCME) through the joint providership of the Foundation for Care 
Management (FCM) and Worldlink Medical. FCM is accredited by the ACCME to provide continuing medical education for 
physicians. Physicians may only claim those hours in actual attendance. 
 
FCM designates this educational activity for a maximum of 21 AMA PRA Category 1 credits™. Physicians should only 
claim credit commensurate with the extent of their participation in the activity 
 
Nursing Statement 

The Foundation for Care Management is an approved provider of continuing nursing education by the Washington State 
Nurses Association WSNA A-CNE, an accredited Approver of Continuing Nursing Education. 

 
Pharmacy Statement 
 

The Foundation for Care Management is accredited by the Accreditation Council for Pharmacy Education as a 
provider of continuing pharmacy education. Program # 0347-9999-16-003-L01-P Objectives appropriate for pharmacists. This 
activity is 21 Contact Hours Pharmacy Credit.  *This CME is Knowledge Based (K). Initial release April 29, 2016 
 
 

 The Foundation for Care Management cannot provide a statement of credit unless an evaluation form has been 
filled out online. Please go to www.fcmcme.org to access the evaluation form. 

 



SEMINAR AGENDA 
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21 AMA PRA Category 1 Credits TM, 21 Nursing Contact Hours (21 Pharmacologic Hours), 21 Contact Hours Pharmacy Credit *(knowledge based) 
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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 
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Section A 



Diagnostic Challenge  
{The Geriatric 
Patient} 

• Serum 25(OH) vitamin D is 
the best measure of vitamin 
D activity. 

• Levels should be at least 20, 
preferably >30, to be 
considered normal in the 
physiologic sense.  

• Evidence of this is the 
observation that calcium 
absorption rises with 
increasing 25(OH)D levels 
even within the normal 
range. 

• Therefore monitor levels. 
Diagnostic challenge: The geriatric patient. Cortlandt Forum. 2006 Feb; 65-
66. 



Vitamin D 

• Treatment could not be 
simpler: 50,000 units of 
vitamin D2, given orally 
once a week for eight 
weeks.  

• After repletion, adults 
older than 50 years should 
be maintained on a 
regimen of at least 800 IU 
a day. (Yikes!) 

Diagnostic challenge: The geriatric patient. Cortlandt Forum. 2006 Feb; 65-
66. 



• 57% of patients were 
judged to be vitamin D 
deficient, including 37% of 
those who consumed 
more than recommended 
amount of vitamin D.  

• Despite its name, vitamin 
D is not a vitamin, but a 
steroid hormone made in 
the skin (from 
cholesterol). 

Diagnostic challenge: The geriatric patient. Cortlandt Forum. 2006 Feb; 65-
66. 



• Although vitamin D 
can be obtained 
through the diet, most 
foods contain very 
small amounts, so 
humans are 
dependent on skin 
production to 
maintain normal 
levels. 

Diagnostic challenge: The geriatric patient. Cortlandt Forum. 2006 Feb; 65-
66. 



Vitamin D Deficit Key in Age-Related 
Morbidities 

• Sarcopenia: The 
expression of vitamin D 
receptors declines in 
muscle with aging. 

• Men and women with 
baseline 25(OH)D levels 
less than 25 nmol/L 
were more than twice 
as likely to develop 
sarcopenia.     
 

• (J. Clin. Endocrinol. Metab. 2003; 
88:5766-72) 

 
Evans J. Vitamin D deficit key in age-related morbidities. Internal Medicine 
News. 2007 February 15. 



Vitamin D Deficit Key in Age-Related 
Morbidities, Con’t 

• Falling: Meta-analysis of double-blind 
randomized trials showed that vitamin D 
reduced the risk of falling by 22%. 

• Overactive Bladder: Poorer coordination of 
the muscles used to control urination. 

• Pulmonary function. 
• Age-related macular degeneration. 
• Dementia/cognitive decline. 

 



Vitamin D From Diet or Sun May Lower 
Breast Cancer Risk 

• Overall, participating in any 
outdoor work at any point 
in life resulted in about 40% 
reduction in breast cancer 
risk (odds ratio 0.60). 

• In addition, drinking at least 
nine glasses of milk per 
week at ages 20-29 years 
was significantly associated 
with reductions in breast 
cancer risk, as was the 
regular consumption of cod 
liver oil for at least 10 years. 

Splete H. Vitamin D from diet or sun may lower breast cancer risk. Family 
Practice News. 2006 May 15. 



Vitamin D From Diet or Sun May Lower 
Breast Cancer Risk 

• Increasing the levels of serum vitamin D in the 
body, regardless of age, may reduce the risk of 
breast cancer. 

• Vitamin D (25[OH]D) level of 35 ng/mL was 
associated with a 20% reduction in the risk of 
breast cancer. 

• A vitamin D intake of 2,000 IU/day has been 
associated with vitamin D levels of 32 ng/mL. 
 



Risk Assessment For Vitamin D 
• Vitamin D may provide 

greater health benefits 
than previously thought, 
benefits that include not 
only improved bone 
health, but other effects 
as well.  

• Increased vitamin D 
status may decrease the 
risk of cancer, especially 
that related to colorectal 
adenomas. 

Hathcock JN, Shao A, Vieth R, Heaney R. Risk assessment for vitamin D. Am J 
Clin Nutr. 2007 Jan;85(1):6-18. 



Risk Assessment For Vitamin D 

 
• Vitamin D maintains physical strength in the 

elderly and is protective against falls. 
• May decrease the prevalence of metabolic 

syndromes, including diabetes mellitus. 



Higher Vitamin D Levels Associated 
with Decreased Breast Cancer Risk 

• Average levels of 52ng/ml 
had 50% lower risk of 
breast cancer than those 
with serum vitamin D of 
less than 13ng/ml.  

• The higher, more 
protective level 
corresponds to an intake of 
4,000 International Units 
(IU) of vitamin D per day. 

Garland CF, Gorham ED, Mohr SB, et al. Vitamin D and prevention of breast 
cancer: pooled analysis. J Steroid Biochem Mol Biol. 2007 Mar;103(3-5):708-
11. 



• Elderly adults may even benefit from higher 
doses such as 2000 IU- 5000 IU daily, where as 
some researchers are advocating even higher 
doses, recommending a five-fold increase 
from the current 2000 IU tolerable upper limit 
to 10,000 IU per day. 

• Hydroxyvitamin D levels of 82 nmol/L and 
higher were also associated with a 50% lower 
risk of developing colorectal cancer. 



25-Hydroxyvitamin D and Risk of 
Myocardial Infarction in Men 

• Low levels of 
25(OH)D are 
associated with 
higher risk of 
myocardial infarction 
in a graded manner. 

Giovannucci E, Liu Y, Hollis BW, Rimm EB. 25-hydroxyvitamin D and risk of 
myocardial infarction in men: a prospective study. Arch Intern Med. 2008 Jun 
9;168(11):1174-80. 



• And that the current 
guidelines should be 
increased to an upper limit 
of 10,000 IU D₃/day. 

• An 18-study meta-analysis 
published in the Archives 
of Internal Medicine by 
Autier et al in 2007 
described the impact of 
Vitamin D supplementation 
on lowering all cause 
mortality. 







• Women with serum 
25(OH)D levels lower than 
31 nmol/L had an odds 
ratio of 2.53 for colon 
cancer versus an odds 
ratio of 1.0 for women 
with 25(OH)D levels at or 
higher than 58.4 nmol/L. 

• Increased muscle pain and 
hyperparathyroidism also 
are seen in women with 
vitamin D deficiency. 

J of Musculoskeletal Med. June 2007  



 
• About 20% of persons with osteoporosis are 

men. 
• This study showed that 52% of patients had 

D3 levels < 30 ng/ml. 



• Patients can take up to 
2000 IU/d of vitamin D 
safely, and toxicity is rare 
unless long-term doses 
exceed 10,000 IU/d.  

• Patients… should be 
given an initial dose of 
50,000 IU of D2 once or 
twice weekly and 
continue for 8 to 12 
doses. 

J of Musculoskeletal Med. June 2007  



Vitamin D in Older Population: New 
Roles For This ‘Classic Actor’? 

• Vit D has been traditionally related to 
bone metabolism, although several 
studies in the last decade have 
suggested its role in muscle strength 
and falls, cardiovascular and 
neurological disease, insulin-
resistance and diabetes, 
malignancies, autoimmune diseases 
and infections.  
 

• Vitamin D appears to be a hormone 
with several actions and is 
fundamental for many biological 
systems including bone, skeletal 
muscle, brain and heart. 

Lauretani F, Maggio M, Valenti G, et al. Vitamin D in older population: new roles 
for this 'classic actor'? Aging Male. 2010 Dec;13(4):215-32. 



Levels of Vitamin D and Cardiometabolic 
Disorders: Systematic Review and Meta-analysis 

• We found that the highest 
levels of serum 25OHD were 
associated with a 43% 
reduction in 
cardiometabolic disorders. 

• High levels of vitamin D 
among middle-age and 
elderly populations are 
associated with a 
substantial decrease in 
cardiovascular disease, type 
2 diabetes and metabolic 
syndrome. 

Parker J, Hashmi O, Dutton D, et al. Levels of vitamin D and cardiometabolic 
disorders: systematic review and meta-analysis. Maturitas. 2010 Mar;65(3):225-
36.  



Treating Vitamin D Deficiency May 
Improve Depression 

• Women with moderate 
to severe depression 
had substantial 
improvement in their 
symptoms of 
depression after they 
received treatment for 
Vitamin D deficiency, a 
new study finds. 



Depression Linked to Levels of Vitamin D, PTH 

• Both the presence and 
severity of depression 
are associated with 
decreased serum levels 
of 25(OH)-vitamin D 
and increased levels of 
parathyroid hormone in 
older patients. 

Moon MA. Depression linked to levels of vitamin D, PTH. OB GYN News. 2008 Jun 1. 



Evidence Backs Vitamin D as Longevity 
Booster 

• Supplementation 
reduced all-cause 
mortality by 7%.  

Jancin B. Evidence backs vitamin d as longevity booster. OB GYN News. 2008 Mar 1. 
 





Vitamin D for Cancer Prevention: 
Global Perspective 

• Higher serum levels of the 
main circulation form of 
vitamin D, 25(OH)D, are 
associated with 
substantially lower 
incidence rates of colon, 
breast, ovarian, renal, 
pancreatic, aggressive 
prostate and other cancers. 

Garland CF, Gorham ED, Mohr SB, Garland FC. Vitamin D for cancer prevention: 
Global perspective. Ann Epidemiol. 2009 Jul;19(7):468-83. 



• Results/Conclusions: it is projected that raising 
the minimum year-around serum 25(OH)D 
levels to 40 to 60 ng/mL (100-150 nmol/L) 
would prevent approximately 58,000 new 
cases of breast cancer and 49,000 new cases 
of colorectal cancer each year, and three 
fourths of deaths from these diseases in the 
United States and Canada. 

• Such intakes also are expected to reduce case-
fatality rates of patients who have breast, 
colorectal, or prostate cancer by half. 



Vitamin D Intoxication with Severe Hypercalcemia Due 
To Manufacturing and Labeling Errors of Two Dietary 

Supplements Made In The United States 
• Because of significant manufacturer 

errors and a labeling error, patients 
had been consuming more than 
1000 times the recommended daily 
dose of vitamin D₃.  

• Hypercalcemia is directly 
proportional to serum 25-
hydroxyvitamin D [25(OH)D] but not 
1,25-dihydroxyvitamin D levels.  

• It took approximately 1 yr to 
normalize 25(OH)D levels. However, 
once 25(OH)D levels decreased 
below 400 ng/mL, both patients 
became normocalcemic and 
asymptomatic without long-term 
sequelae. 



Section A  

Labs 
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Section B 



PCOS 

• Liver production of 
SHBG is decreased by 
hyperinsulinemia, thus 
allowing more free 
testosterone to exert its 
effects.  

Metabolic Syndrome PCOS. 2005 Nov;27(11) 



PCOS 
• Non-classic adrenal 

hyperplasia (usually a 21-
hydroxylase deficiency) can 
mirror POCS. 

• 17 α-hydroxyprogesterone 
concentration should be 
measured in a specimen 
drawn at 8 AM.  

• Values below 2ng/mL rule 
out this diagnosis and above 
8 ng/mL make it. 

Metabolic Syndrome PCOS. 2005 Nov;27(11) 



PCOS 

• Treatment of PCOS can 
affect four outcomes: 
anovulation; infertility; 
other manifestations of 
androgen excess such 
as hirsutism; and long-
term sequelae such as 
cardiovascular disease 
(CVD) and endometrial 
carcinoma (breast CA?). 

Metabolic Syndrome PCOS. 2005 Nov;27(11) 



PCOS 

• “I do not measure fasting insulin levels as an 
indicator of insulin resistance for several 
reasons. First, there is no accepted level that 
defines insulin resistance. Some use more than 
15 µU/mL; others use as low as 8 µU/mL.” 

• Third and most important, not all lean women 
with PCOS are insulin resistant, but they may 
still respond to metformin. 



PCOS 
• The first trimester miscarriage 

rate is 30%-50% in women 
with PCOS. 

• Continuing metformin after 
conception in women with 
PCOS lowered the miscarriage 
rate to less then 10%. It may 
thus be prudent, given the 
very high early miscarriage 
rate, to continue metformin 
therapy. 

• Metformin markedly reduces 
the very high incidence of 
gestational diabetes in 
pregnant women with PCOS. 



• OCPs lessen hirsutism in PCOS by suppressing LH 
(to decrease androgen production) and by 
increasing SHBG (to lower free testosterone 
levels).  

• The most commonly used med for hirsutism is 
spironolactone.  

• Doses of 100mg/d are generally effective.  
• Growth phase of body hairs lasts 3-6 months. 
• Because of anovulation, the uterus is exposed to 

unopposed estrogen, increasing the risk of 
endometrial carcinoma.  (There was no mention 
of prevention by progesterone!).  



TREATMENT? 
 

• PCOS is a common 
endocrinopathy in young 
women.  

• Patients need to be 
treated for anovulation, 
and may require therapy 
for infertility, hirsutism, 
depression, and obesity. 

• Measures to prevent 
uterine carcinoma, CVD 
and diabetes are 
necessary. (How?) 

Metabolic Syndrome PCOS. 2005 Nov;27(11) 



Oral Spironolactone Effective, 
Underused for Acne in Women 

• The androgen receptor-
blocker spironolactone is 
highly effective and safe 
but underused for the 
treatment of acne and 
hirsutism in women. 

• “I use spironolactone as 
my drug of choice.” 

• Spironolactone is her first-
line therapy for acne in 
post menopausal women 
(should be for hirsutism 
too!) 



• There is associated risk of feminization of a male fetus 
exposed to the drug late in the first trimester. 

• The drug is safe as long as they don’t take it when 
pregnant. Spironolactone also cannot be used by 
nursing mothers.  

• Most women with adult acne have normal levels of 
circulating androgens… acne is the result of end-organ 
hyper-responsiveness to androgens. 

• The drug not only blocks the androgen receptor, it also 
reduces androgen synthesis (↓ LH).  

• She prescribes spironolactone in lower-range doses of 
25-100 mg/day. At those doses she does not bother to 
check serum potassium levels in relatively healthy 
young women. 

• “You get good efficacy with fewer side effects at a 
maximum dose of 100 mg.” 
 



• The Food and Drug Administration has a long-standing 
black box warning  regarding spironolactone, which 
reads as follows: “Spironolactone has been shown to 
be a tumorigen in chronic toxicity studies in rats.” 

• The dosages used in those rats studies were 25-100 
times higher than those used in patients 
therapeutically. 

• “So we’re talking about rats, we’re talking about benign 
tumors, and we’re talking about super-duper high 
dose.” 

• “If we used medications only for their approved 
indications, we couldn’t practice two-thirds of what we 
do.” 

• “The FDA has said they’re not in the business of 
dictating how you practice medicine.” he said. “You can 
use any approved drug in any fashion if you have some 
reasonable justification for it.” 
 
 
 



Polycystic Ovary Syndrome 
• If a women’s weight is 

excessive, the physician should 
be aggressive in championing a 
weight-loss program.  

• Medications effective for 
weight-loss (in addition to life 
style modifications) that have 
been specifically studied in 
women with PCOS include 
metformin.  

• Metformin is probably the first-
line medication for obesity or 
weight reduction in patients 
with PCOS (or in anyone else!). Metabolic Syndrome PCOS. 2005 Nov;27(11) 



Metformin Intolerance 

• Alternative insulin sensitizers: 
• Dipeptidyl Peptidase-4 Inhibitors (DDP-4 inhibitors). 
• -no weight loss but administered PO. 
• Glucagon-like Peptide Receptor Agonists (GLP-1 RA). 
    -weight loss but requires SQ injection. 
• SGLT-2 Inhibitors (sodium glucose co-transporter 2 

inhibitors) are synergistic with GLP-1 RA’s and DDP-
4 inhibitors.  Very small weight loss. 



METFORMIN INTOLERANCE 

• Januvia 100 mg/day = no weight loss, neutral. 
• Byetta (exenatide) @ 5 ug, then 10 ug BID 

subcutaneous injection = good weight loss but 
BID. 

• Victoza (liraglutide) @ 0.6 mg/day, then 1.2 
mg/day, then 1.8 mg/day maximum dose. 

• Saxenda (liraglutide) @ 3.0 mg/day. 
• Victoza FDA approved for DM only. 
• Saxenda FDA approved for weight loss only. 

 
 

 



Metformin Intolerance 

• Bydureon = long acting exenatide Q week. 
• Trulicity (dulaglutide) = long acting Q week. 
• Saxenda (liraglutide) = short acting (QD 

dosing) but is FDA approved for weight loss. 



Decline of T3 and Elevation in Reverse T3 Induced By 
Hyperglucagonemia: Changes in Thyroid Hormone 

Metabolism, not Altered Release of Thyroid Hormones 
• Recently we reported that 

hyperglucagonemia induced 
by glucagon infusion causes a 
decline in serum 
triiodothyronine (T3) and a 
rise in reverse T3 (rT3).  

• These changes in T3 and rT3 
levels were attributed to 
altered T4 metabolism in 
peripheral tissues. 

• This study demonstrates that 
changes in serum T3 and rT3 
are caused by 
hyperglucagonemia. 
 



Small Doses of Triiodothyronine Can Change Some 
Risk Factors Associated With Abdominal Obesity. 

• Daily administration of 20 micrograms of T3 
during six weeks was studied: 

• Six weeks treatment with small doses of T3 
resulted in a significant increase in plasma 
SHBG. 

• A lower peripheral deiodination of T4 into T3 
might be a factor contributing to the low 
SHBG concentration in abdominal obesity.  

• Treatment with small does of T3 may be 
considered to ameliorate some of the risk 
factors associated with abdominal obesity, 
particularly in some subgroups of obese 
women with a relative resistance to thyroid 
hormones possibly dependent on decreased 
peripheral conversion of T4 to T3. 



Lowering of T3 and Rise in Reverse T3  
Induced by Hyperglucagonemia: Altered Thyroid Hormone 

Metabolism, Not Altered Release of Thyroid Hormones 

• Recently we reported that 
hyperglucagonemia induced by 
glucagon infusion causes a 
decline in serum T3 and a rise in 
reverse T3 in euthyroid healthy 
volunteers. These changes in T3 
and rT3 levels were attributed 
to altered T4 metabolism in 
peripheral tissues. 

• We conclude that changes in 
low serum T3 levels was not due 
to less release of T3 by the 
gland. 



Prevalence of Nonalcoholic Fatty Liver Disease in 
Women With Polycystic Ovary Syndrome 

• Fatty liver was 
identified in 55% of 
subjects with PCOS, 
nearly 40% of whom 
were lean women. 

Gambarin-Gelwan M, Kinkhabwala SV, Schiano TD, et al. Prevalence of 
nonalcoholic fatty liver disease in women with polycystic ovary syndrome. Clin 
Gastroenterol Hepatol. 2007 Apr;5(4):496-501. 



Improvement of Endothelial Function with 
Metformin and Rosiglitazone Treatment in 
Women with Polycystic Ovary Syndrome 

• A 6-month therapy with 
insulin sensitizers, MET and 
ROSI, resulted in marked 
improvement of endothelial 
function in young PCOS 
patients.  

• We conclude that 
therapeutic intervention with 
either insulin sensitizer may 
reverse the atherosclerotic 
process in PCOS patient at its 
early stage. 

Jensterle M, Sebestjen M, Janez A, et al. Improvement of endothelial function 
with metformin and rosiglitazone treatment in women with polyscystic ovary 
syndrome. Eur J of Endocrin. 159(4):399-406. 



Serum Aldosterone Concentration and 
Cardiovascular Risk in Women with  

Polycystic Ovarian Syndrome 
• Polycystic ovary syndrome 

(PCOS) is associated with early 
impairment of vascular 
structure and a low-grade 
chronic inflammation.  

• Aldosterone is a well-recognized 
cardiovascular risk (CVR) factor 
and is related to inflammatory 
processes. 

• Aldosterone levels were 
significantly increased (P<0.001) 
in PCOS compared with healthy 
women. 

• PCOS women show an insulin 
resistance related increase in 
serum aldosterone levels. Cascella T, Palomba S, Tauchmanova L, et al. Serum aldosterone concentration 

and cardiovascular risk in women with polycystic ovarian syndrome. J of Clin 
Endocrino & Metab. 2006;91(11):4395-4400. 



Infertility in PCOS 

• Dr. Neal: What can I do to help my sister that 
is infertile? 

• Patient is already on optimal metformin and 
thyroid.  What else can be offered a patient 
with PCOS? 



Infertility in PCOS 
• Your sister has a flipped FSH/LH ratio indicating that she has 

PCOS.  
• Insulin resistance caused increased hepatic consumption of 

SHBG which lowers SHBG and raises free estradiol levels.  
• High estrogen, as in your sister, causes negative feedback 

inhibition to the pituitary with suppression of FSH in 
comparison with LH. This is why the normal FSH/LH ratio of 
2/1 is reversed to 1/2.  

• Suppressing testosterone aromatization to estrogen with an 
aromatase inhibitor (Femara or Arimidex) will lower 
estradiol levels and cause less feedback inhibition to the 
pituitary allowing the FSH to increase and thereby will 
increase the probability of ovulation and thereby increasing 
the chance of becoming pregnant. 



How To Lower Estrogen 

• It is usually not the increase in production of 
testosterone that occurs (that’s what most 
people think happens) but rather an increase 
in free testosterone.  

• This is due to loss (decrease) of SHBG which 
increases the free testosterone by causing less 
binding to the SHBG.   

• Thus there is an increase in both free estradiol 
and free testosterone secondary to loss of 
SHBG due to insulin resistance.  



How To Get Pregnant 
• I recommend metformin (ER is much better tolerated than 

regular metformin), spironolactone for the skin and hair 
problems, femara to lower estrogen to enhance ovulation and 
to help her get pregnant, and thyroid to help lower the insulin 
resistance and help with weight issues and metabolism.  

• Spironolactone should be continued into old age as patients 
with PCOS and insulin resistance have increased aldosterone 
production and the resultant hypertension and potential heart 
disease later in life.  

• When she becomes pregnant, she should stop all meds except 
for the metformin, progesterone and thyroid. Stopping the 
metformin will increase the miscarriage rate which occurs in 
50% of PCOS patients. Continuing the metformin (schedule B ) 
also prevents the further weight gain and gestational diabetes 
that is so prevalent in PCOS. 



• Progesterone will not help her get pregnant.  
However it will help her stay pregnant by 
lowering the miscarriage rate from 60% to 10%.   

• It should be continued throughout pregnancy 
as it has smooth muscle relaxation effects 
throughout the third trimester, although most 
OB/GYNs stop progesterone after the first 
trimester. 



Vaginal Atrophy:  
Clinical Evaluation and Management  

Kightlinger RS. Vaginal atrophy: Clinical 
evaluation and management. The Female 
Patient. 2005 Apr;30(4):41-42. 



• The vaginal delivery 
systems that deliver a 
local dose of estrogen 
must be clearly 
distinguished from 
estrogen therapies that 
deliver a systemic dose. 

• The vaginal ring 
(Femring) is included 
among the systemic (not 
just local effect) vaginal 
delivery systems. 

Kightlinger RS. Vaginal atrophy: Clinical evaluation and 
management. The Female Patient. 2005 Apr;30(4):41-42. 



• Commercial creams of E2 and CEE raise levels 
by 7 to 8 pg/mL which still maintains levels of 
less than 30 pg/mL = menopausal. 

• These commercial creams are absorbed 
systemically but minimally so. 

• Use of estrogen may be appropriate for 
women whose menopause-related vaginal 
symptoms adversely affect their quality of life. 

• Menopause-related vaginal atrophy may 
profoundly affect intimacy, health status, and 
overall quality of life. 
 



• Femring (0.05mg/day 
dose of E2) raised 
average serum estradiol 
concentration to 40.6 
pg/mL. 

• Femring (0.10mg/day 
dose of E2) raised 
average serum estradiol 
concentration  to 76 
pg/mL = very therapeutic 
for raising serum levels 
but contraindicated with 
breast cancer. Femring (estradiol acetate) insert, extended release. Accessed on May 10, 

2013 from 
http://dailymed.nlm.nih.gov/dailymed/archives/fdaDrugInfo.cfm?archivei
d=3402  

http://dailymed.nlm.nih.gov/dailymed/archives/fdaDrugInfo.cfm?archiveid=3402
http://dailymed.nlm.nih.gov/dailymed/archives/fdaDrugInfo.cfm?archiveid=3402


Continuous Low Dose Estradiol Released from a 
Vaginal Ring Versus Estriol Vaginal Cream  

for Urogenital Atrophy 

• Study confirms the efficacy 
and safety of both the 
vaginal ring and cream in 
treatment of 
postmenopausal women 
with urogenital atrophy 
symptoms and signs.  

• The patients had a strong 
preference for the vaginal 
ring instead of the creams. 

Barentsen R, van de Weijer PH, Schram JH. Continuous low dose estradiol 
released from a vaginal ring versus estriol vaginal cream for urogenital atrophy. 
Eur J Obstet Gynecol Reprod Biol. 1997 Jan;71(1):73-80 



Perimenopausal Transition And  
Early Menopause 

• Symptoms, such as hot 
flashes, night sweats, and 
vaginal dryness, may be 
experienced years before 
the actual menopause. 

Burki R. Menopause management, Part 1: Perimenopausal transition and early 
menopause. Cortlandt Forum. 2000 Jul;13(7):164-172. 



• Determining levels of hormones 
on any given day is of little 
diagnostic or therapeutic import.  

• It is useless to measure estradiol 
since even in the normal 
menstrual cycle, levels vary from 
10-400 pg/mL depending on the 
cycle day. 

• Estradiol levels are helpful to 
assess absorption in a patient on 
hormone replacement therapy 
(HRT) who complains of hot 
flashes even when taking a 
generally adequate replacement 
dose. 

 

Burki R. Menopause management, Part 1: Perimenopausal transition and early 
menopause. Cortlandt Forum. 2000 Jul;13(7):164-172. 



• Follicle stimulating hormone (FSH) levels do not 
generally influence the management of a 
menopausal or perimenopausal woman. 

• Levels > 50 indicate menopause. 
• The exact cause of hot flashes is not completely 

understood as estradiol levels can be elevated.  
• They do correlate with decreasing estrogen levels 

by not necessarily with low estrogen levels.  
(Inhibin!) 

• Estrogen replacement will stop hot flashes but 
may require higher than physiologic 
premenopausal levels.  

• All vasomotor symptoms will eventually subside 
with or without HRT, but it may take years. 
 



• Cycles become more 
deficient in progesterone 
during the second half of the 
cycle leading to irregular 
bleeding (and HF & NS). 

• In some cycles, ovulation is 
skipped altogether, resulting 
in a long proliferative phase 
followed by menorrhagia, 
which can be severe = 
perimenopause! 

Burki R. Menopause management, Part 1: Perimenopausal transition and early 
menopause. Cortlandt Forum. 2000 Jul;13(7):164-172. 



• These perimenopausal changes- alternating long and short 
cycles and profuse, scant, or no bleeding- at times are of 
considerable concern to most women… they are normal! 

• Cycle regulation can be achieved either with monthly 
administration of a progestin, thereby imitating the natural 
luteal phase, or by overriding ovarian function altogether 
by imposing an exogenous cycle with a low dose OC.  

• Excessively heavy bleeding is often a problem = normal 
• Polyps or submucosal myomas or endometrial proliferation 

should be R/O by US. 
• Progestin regimens for cycle regulation include micronized 

progesterone 400mg once daily for 10 days. 
• The advantages of natural progesterone over MPA or 

norethindrone acetate are fewer PMS-like side effects and 
lack of adverse effect on the lipid profile.  

• An endometrium (stripe) of >5 mm on pelvic ultrasound in 
a postmenopausal women is also an indication for 
endometrial biopsy. 
 



Perimenopause 
• Irritability, headaches 

(including migraines), insomnia, 
hot flashes, and night sweats 
limited to the last seven to ten 
days of an otherwise regular, 
possibly somewhat shortened, 
menstrual cycle may indicate 
rapidly decreasing estrogen 
levels.  

• BCP supplementation can 
eliminate these 
perimenopausal ups and 
downs. (Progesterone?) 

Burki R. Menopause management, Part 1: Perimenopausal transition and early 
menopause. Cortlandt Forum. 2000 Jul;13(7):164-172. 



 
• If depressive symptoms such as anxiety, irritability, and 

sadness are predominant, treatment with a selective 
serotonin reuptake inhibitor will help.  (Progesterone?) 

• Use of the SSRI only premenstrually may be sufficient, 
while other women need to be maintained on a daily 
dose. 

• Sometimes only the combination of an OC along with 
and SSRI gives adequate symptom relief.  
(Progesterone?) 

• Rapidly growing fibroids and tender breasts are a 
symptom of estrogen excess.  High FSH levels 
stimulate the remaining ovarian follicles to produce 
more estradiol and may result in intermittent 
estrogen excess = no man’s land. The most effective 
way to avoid this is by overriding ovarian function 
with OC’s.  (Again, progesterone!) 
 
 



Perimenopause 
• A high MPA dose of 10 mg is 

poorly tolerated by most women, 
giving them PMS-like symptoms, 
such as fluid retention and mood 
swings. 

• Some women do not tolerate 
MPA in any dose. For these, a trial 
of micronized progesterone 200-
300 mg a day for days 1 through 
12 at bedtime may work. 

• The best tolerated and most 
effective non-estrogen treatment 
for hot flashes is transdermal 
clonidine 100 ug applied once a 
week.  (High dose progesterone 
works better!) Burki R. Menopause management, Part 1: Perimenopausal transition and early 

menopause. Cortlandt Forum. 2000 Jul;13(7):164-172. 



Menopausal Weight Gain 
• There seems to be however, a 

genuine tendency to put on 
about 10 pounds around age 
50, regardless of menopausal 
status and, if a woman is 
menopausal, regardless of 
whether she is on HRT or not. 

• Careful attention to diet and 
exercise weight can keep the 
weight gain to a minimum.  

• If weight loss is desired, a 
moderate-protein, low-fat, 
low-carbohydrate diet 
combined with regular 
exercise is generally the most 
successful. Burki R. Menopause management, Part 1: Perimenopausal transition and early 

menopause. Cortlandt Forum. 2000 Jul;13(7):164-172. 



Section C 



Dear Dr. Rouzier: I need your advice. I had some lab work 
done recently so you have all the results in your records.  
 
I recently went to a new gynecologist here in Miami who 
told me that I should stop taking estrogen because my 
father had died of a stroke and that estrogen increases 
the risk of having a stroke. She cited a study entitled the 
“Women’s Health Initiative” done by the National 
Institute of Health involving postmenopausal women. 
 
My problem is that when my system does not have 
sufficient estrogen, I develop a headache. Right now I 
take Estradiol (1mg) three times a week. I also use the 
Climara patch (.05). What do you suggest? I would greatly 
appreciate hearing from you in this regard. 
 



 
I understand the confusion and it is difficult for the lay person 
to understand the complexity, particularly if the physician 
doesn’t understand it either.  
Your doctor is correct in that there was a study that 
demonstrated an increased risk of stroke and MI in women 
that started taking synthetic hormones after age 65. This 
applies only to women that have never taken hormones before, 
had a prior history of heart disease and hypertension, and who 
took the hormones Premarin and Provera. So if this applies to 
you, then I agree that you should not take Premarin or Provera.  
(Don’t extrapolate!) 
 
Subsequent studies to this have not shown this to be a 
problem with healthy women or for those women who have 
always taken hormones or that take natural estradiol and 
natural progesterone. In fact there is a decrease in stroke and 
MI for those that take hormones.  



Your doctor is not aware of or understand these 
other studies. The scenario to which she is 
referring does not apply to you. What you are 
taking and the way you are taking them will 
protect you from developing plaque and a 
stroke.  
Stopping your hormones will increase your risk, 
not decrease it. My advice is to continue exactly 
as you have been. Thank your doctor for her 
advice and tell her that you will mention that to 
the doctor that manages your hormones. 
Hopefully that will suffice.  
Sincerely, Neal 

 



Increased Cardiovascular Mortality 
After Early Bilateral Oophorectomy 

• Bilateral oophorectomy 
performed before age 45 
years is associated with 
increased cardiovascular 
mortality, especially with 
cardiac mortality.  

• However, estrogen 
treatment may reduce this 
risk. 

Rivera CM, Grossardt BR, Rhodes DJ, et al. Increased cardiovascular mortality 
after early bilateral oophorectomy. Menopause. 2009 Jan-Feb;16(1):15-23. 



Oophorectomy and Cardiovascular 
Mortality: Is There A Link? 

• The present study found that, 
among women having 
oophorectomy and not treated 
with estrogen through age 45 
years, total cardiovascular 
mortality was significantly 
increased when compared 
with that of controls.  

• No statistically significant 
association with mortality was 
found for women treated with 
estrogen. (WWYLYLTB?) 
 

Parker WH, Manson JE. Oophorectomy and cardiovascular mortality: is there a 
link? Menopause. 2009 Jan-Feb;16(1):1-2. 



Increased Risk of Cognitive Impairment of 
Dementia in Women Who Underwent 

Oophorectomy Before Menopause 
• Conclusions: Both 

unilateral and bilateral 
oophorectomy preceding 
the onset of menopause 
are associated with an 
increased risk of cognitive 
impairment or dementia.  

• The effect is age-
dependent and suggests a 
critical age window for 
neuroprotection = start 
immediately! 



Estrogen Effects on Arteries Vary With Stage of 
Reproductive Life and Extent of Subclinical 

Atherosclerosis Progression 
• Abstract: The past several years have 

been marked by confusion and 
controversy concerning whether 
estrogens are cardioprotective.  

• The issue is of utmost public health 
importance because coronary heart 
disease (CHD) remains the leading 
cause of death among 
postmenopausal women.  

• Fortunately, a unifying hypothesis has 
emerged that reproductive stage is a 
major determinant of the effect of 
estrogens on atherosclerosis 
progression, complications, and 
plaque vulnerability.  

Clarkson TB. Estrogen effects on arteries vary with stage of reproductive 
life and extent of subclinical atherosclerosis progression. Menopause. 
2007 May-Jun;14(3 Pt 1):373-84 



• Premenopausal Years: Premenopausal 
atherosclerosis progression seems to be an 
important determinant of postmenopausal 
atherosclerosis and thus the risk of CHD.  

• Clearly, plasma lipids/lipoproteins influence this 
progression; however, estrogen deficiency 
seems to be the major modulator.   

• Women with premenopausal estrogen 
deficiency develop premature atherosclerosis, 
an effect that can be prevented by estrogen-
containing oral contraceptives. 



Perimenopausal/Early Postmenopausal Years:  

• During this stage, there are robust estrogen 
benefits.  

• Monkeys given estrogens immediately after 
surgical menopause have a 70% inhibition in 
coronary atherosclerosis progression. (Why only 
70%?) 

• Estrogen treatment prevented progression of 
atherosclerosis of women in the Estrogen in the 
Prevention of Atherosclerosis Trial.  

• A meta-analysis of women younger than 60 years 
given hormone therapy had reduced total 
mortality.  



Heart Disease ≠ Heart Disease 

• Late Postmenopausal Years:  
• This stage is one in which there are no effects or 

possibly deleterious estrogen effects.  
• Monkeys lose CHD benefits of estrogens when 

treatment is delayed.  
• The increase in CHD events associated with initiating 

hormone therapy 10 or more years after menopause 
seems to be related to up-regulation of the plaque 
inflammatory processes and plaque instability 
thereby causing plaque rupture and MI. 



Breast Cancer Chemoprevention:  
Hit It Harder 

• “The risk of venous 
thromboembolism and 
endometrial cancer are what 
we all worry about with 
tamoxifen.” 

• I don’t recommend that you 
use tamoxifen in your 
postmenopausal women; 
that’s where you get into 
trouble with endometrial 
cancer and thromboembolic 
events. 

• (Can’t see the forest for the 
tree?) 



Aromatase Inhibitors:  
A Time For Reflection 

• We have come to appreciate 
that estrogens play a critical 
role in multiple systems. The 
loss of estrogen at the time 
of menopause is associated 
with an accelerated loss of 
bone. 

• There is also an accelerated 
progression of 
atherosclerosis. A woman 
who becomes menopausal 
before age 45 is up to seven 
times more likely to 
experience a cardiovascular 
event. 

 
Birge SJ. Aromatase inhibitors: a time for reflection. Menopause. 2007 Nov-
Dec;14(6):971-2. 



DON’T BLOCK ESTROGEN! 
• A 60% reduction in coronary calcification, a 50% 

reduction in cardiovasacular events, and a 35% 
reduction in overall mortality if estrogen is initiated 
within 10 years of menopause. 

• Estrogen deprivation causes changes with in the central 
nervous system affecting balance, mood, and cognitive 
function. Sixty-two percent of perimenopausal women 
report memory and attentional impairment.  

• Of greater concern is the accelerated expression of 
neurodegenerative disease, such as Alzheimer’s disease 
and Parkinson’s disease. 
 



• Increased incidence of neurodegenerative disease can be 
prevented by estrogen replacement at the time of 
menopause. Like the deterioration in balance and the 
acceleration of atherosclerosis, there is a relatively 
narrow window of opportunity to prevent or reverse 
these changes within the central nervous system. 
 

• What about the effects on balance, falls, osteoporotic 
fractures, and cardiovascular disease? The 5 year 
mortality rate of early breast cancer is less than 5%. 
What is the price of an additional 1% to 2% reduction in 
breast cancer mortality when we are likely increasing a 
woman’s risk of cardiovascular death and dementia? 

 



Hormone Replacement Therapy and Incidence 
of Alzheimer Disease in Older Women 

• Prior HRT use is 
associated with reduced 
risk of AD, but there is 
no apparent benefit 
with current HRT use 
unless such use has 
exceeded 10 years. 

Zandi PP, Carlson MC, Plassman BL, et al. Hormone replacement therapy and 
incidence of Alzheimer disease in older women: the Cache County Study. JAMA. 
2002 Nov 6;288(17):2123-9 



• A reasonable rule of thumb is 
to use hormone therapy only 
treat menopausal symptoms, 
using the lowest effective 
dosage for the shortest 
possible duration per ACOG 
and NAMS. (Which then 
increases the mortality of CAD, 
CVD, ORF? Nonsense!) 

Zandi PP, Carlson MC, Plassman BL, et al. Hormone replacement therapy and 
incidence of Alzheimer disease in older women: the Cache County Study. JAMA. 
2002 Nov 6;288(17):2123-9 



• Medications such as tamoxifen 
and raloxifene and the 
aromatase inhibitors  may 
independently, or with 
chemotherapy, be associated 
with cognitive complaints.  

• Given the importance of 
estrogen, the main target for 
these drugs, for normal brain 
function and its relationship to 
several neurological processes, 
it makes sense to better 
understand the potential 
cognitive sequelae of these 
medications. 

Zandi PP, Carlson MC, Plassman BL, et al. Hormone replacement therapy and 
incidence of Alzheimer disease in older women: the Cache County Study. JAMA. 
2002 Nov 6;288(17):2123-9 



• Our group at University of California, Los 
Angeles has reported, in a cross-sectional 
study of long-term breast cancer survivors, 
that patients exposed to both tamoxifen 
and chemotherapy were more likely to 
experience cognitive compromise several 
years after treatment than were those who 
received no adjuvant therapy or who 
received chemotherapy alone. 

• A recent study of premenopausal breast 
cancer patients who did not receive any 
chemotherapy, but who had been taking 
tamoxifen for an average of 2.3 years before 
cognitive testing, reported evidence of 
cognitive compromise in those who 
received this SERM. 

• Findings showed significant learning and 
memory compromise associated with the 
transition from pre- to post-menopausal 
status. Zandi PP, Carlson MC, Plassman BL, et al. Hormone replacement therapy 

and incidence of Alzheimer disease in older women: the Cache County 
Study. JAMA. 2002 Nov 6;288(17):2123-9 



Benefits Of Estrogen 

• Menopause symptoms  
cause discomfort and 
reduce the quality of 
life in postmenopausal 
women.  

• Estrogen deficiency 
increases the risk of life-
threatening illness such 
as osteoporosis and 
cardiovascular disease. 



Estrogen Protects Against: 
• Cardiovascular diseases: These represent by far the most 

frequent causes of death in women over the age of 65. There 
is good evidence to support the idea that this fact is 
specifically due to the lack of estrogen rather than an aging 
process. 

• Osteoporosis: … its potential lethal consequences is 
overwhelming. 

• Alzheimer’s Disease… 
• Colorectal cancer…  
• Ophthalmologic disease: decreased risk of ophthalmologic 

diseases such as cataracts, AMD… 
• Oral disease: Less tooth loss and other oral diseases... 
• Urogenital atrophy and stress urinary incontinence: The 

positive effects of HRT on vagina, vulva, urethra, and trigone 
of the bladder that are rich in estrogen receptors has been 
well documented in the literature. 
 



HRT and Cardiovascular Disease 

• Estrogen use had a 44% 
lower 10-year risk of CAD 
and a 66% decrease in 
cardiovascular mortality. 

• However, progestins may 
decrease the physiologic 
benefits of estrogen and, 
thus, its cardioprotective 
effects. (Don’t extrapolate!) 
 

Brzyski RG. Hormone replacement therapy and cardiovascular disease. 
Biomedicina. 2000 Jan;3(1):6-7. 



 
• HERS trial of CEE and MPA showed the harm of HRT. 
• Surprisingly, the hormone therapy group exhibited 

an increase risk of cardiac events but only during 
the first year after starting therapy. 

• However there was a decreased cardiac event rate 
after the second year of follow-up, which persisted 
into years 4 and 5. 

• Remember plaque rupture ≠ plaque development. 
 



• In contrast, initiation of hormone 
therapy with oral estrogens in a 
63-year-old woman will be 
associated with increased CHD risk 
in the first year because of 
inflammation-associated plaque 
erosion/rupture, followed by a 
trend to progressively less CHD 
risk and eventual CHD benefit as 
time goes on. 

• In such a patient, use of 
transdermal estrogens should 
produce less CHD risk and earlier 
CHD benefit (no increase in MMP 
and no DVT or MI). 

HRT and cardiovascular disease. Medicine. 1999 Sept 



 
• We believe that based on all the data now 

available, the benefits of hormone therapy 
outweigh the risk. Hormone therapy should 
be started at menopause and continued. 

• The vasculature may experience paradoxical 
harm with delayed treatment (30/10,000).  

• Women who started estrogen at menopause 
and have done well should continue hormone 
therapy, but consideration should be given to 
switching to P if they were using MPA. 
 



CORA Study 

• The analysis of this case-
control study does not 
support the broadly 
discussed apprehension of 
an induction of 
cardiovascular risk by HRT. 

• The unadjusted odds ratio 
even points to an 
appreciable lower risk in 
women on HRT. 

Windler E, Zyriax BC, Eidenmüller B, Boeing H. Hormone replacement therapy 
and risk for coronary heart disease. Data from the CORA-study--a case-control 
study on women with incident coronary heart disease. Maturitas. 2007 Jul 
20;57(3):239-46. 



CORA 

• The absence of an increased risk of CHD in the 
CORA study is in accordance with other large 
intervention studies.  

• The notion of cardiovascular risk by HRT is based 
only on the arm of the WHI, in which estrogens 
were combined with medroxyprogesterone 
acetate causing harm in older women. 

• Estrogen monotherapy points to a risk reduction 
by 44% for women aged 50-59 years. 

• The early start of HRT appears to be decisive for 
the cardiovascular benefit. 
 



• This is substantiated by a recent analysis of the 
Nurses’ Health Study and a meta-analysis of 
the available randomized trials on HRT, which 
point to a reduction of cardiovascular disease, 
when HRT was started before the age of 60 
years. 

• Even women that started HRT late in life have 
a somewhat decreased cardiovascular risk on 
HRT according to the meta-analysis. The 
relative risk reduction apparently decreases 
with time, however, is still appreciable after 
more than 10 years of HRT and is associated 
with reduced mortality after a cardiac event.  



Oral E2 
• Estrogen had been shown to 

counteract weight gain and 
particularly central adiposity. 

• Lower rate of insulin 
resistance in women on HRT 
in the CORA study is in line 
with the large intervention 
studies, both of which have 
documented the effectiveness 
of HRT to prevent diabetes 
mellitus (by decrease in VF). Windler E, Zyriax BC, Eidenmüller B, Boeing H. Hormone replacement 

therapy and risk for coronary heart disease. Data from the CORA-study--a 
case-control study on women with incident coronary heart disease. 
Maturitas. 2007 Jul 20;57(3):239-46. 



• Women on HRT have lower concentrations of 
cholesterol, LDL-cholesterol and 
lipoprotein(a), an effect that is weaker with 
transdermal forms of HRT. 

• In conclusion, long-term HRT use is not 
associated with increased risk for CHD in the 
CORA study. This research even supports the 
notion that HRT can positively affect a number 
of risk factors like central adiposity, insulin 
resistance and blood pressure. 
 



• Between 1987 and 
1998, dozens of 
observational studies 
showed that women 
who took estrogen after 
menopause had lower 
rates of CHD than did 
untreated women. 

• Women on estrogen 
suffered 80% fewer 
cardiac events than did 
untreated women. 

Hormone replacement therapy. Hippocrates. 2000 Dec 



• What’s more, a closer look at the HERS data 
provides cause for optimism. For reasons that still 
aren’t clear, women on estrogen faced a 50% 
increase in the risk of heart disease during the 
first year of the study. By years three to five, 
however, women in the estrogen group began to 
experience a significant reduction in risk 
compared with those in the placebo group. 

• Decreased risk in later years was offset by the 
unaccountable increase in risk during the first 
year.  WHI RR = 30/10,000 with CEE. 

• The long-term results of HERS confirm the 
evidence from observational studies that longer-
term users do indeed gain protection against 
heart disease. 
 



Hormone Therapy for  
Younger Postmenopausal Women:  

How Can We Make Sense Out Of the Evidence? 
• Effect of hormone therapy (HT) in 

older postmenopausal women:  
• These results have been generalized 

to women of all ages, despite the 
fact that the trials were not 
powered to evaluate the effect of 
HT in younger women who initiate 
treatment shortly after menopause.  

• Pooled data from the WHI and 
other randomized trials now reveal 
that HT in younger women is 
associated with a reduction in 
coronary heart disease events and 
total mortality, a benefit that is not 
seen in a few older women (plaque 
rupture). Salpeter S. Hormone therapy for younger postmenopausal women: 

how can we make sense out of the evidence? Climacteric. 2005 
Dec;8(4):307-10. 



• We performed a meta-
analysis by pooling the 
data from 30 trials with 
26,708 participants and 
found a significant 
reduction in total mortality 
in trials with mean age 
under 60 years. 

• HT was associated with a 
significant reduction in 
cardiac events in younger 
women. 

Salpeter S. Hormone therapy for younger postmenopausal women: how can we 
make sense out of the evidence? Climacteric. 2005 Dec;8(4):307-10. 



• In older women, HT was associated with an increased risk 
the first year, followed by reduced events after 2 years.  

• HT reduces cardiac events and total mortality in younger 
postmenopausal women. 

• The observational Nurses’ Health Study found a 40% 
reduction in CHD events and total mortality associated with 
HT use. 

• Preventive effect of HT that is seen only when treatment is 
initiated prior to the development of atherosclerosis. 

• Oral conjugated or esterified estrogens tended to have 
greater beneficial effects on these variables than 
transdermal estrogen. 

• I believe we can say with relative certainty that hormone 
therapy in younger postmenopausal women results in lower 
coronary heart disease events and total mortality. 

 



Mirta:  Please show your doctor this! 
• Estrogen replacement:  
• Hormone replacement therapy 

(HRT) is highly effective in the 
prevention of heart disease. Meta-
analysis show that postmenopausal 
estrogen is associated with a 35% to 
50% reduced risk of CAD.  

• Estrogen raises HDL-C and lowers 
LDL-C … it restores optimal 
endothelial function, enhances 
vascular tone, promotes plaque 
stabilization, and provides 
antioxidant effects. 

• When progestins were added to the 
estrogen regimen…the benefits on 
decreasing LDL-C and increases in 
HDL-C were nullified. 



• The estrogen-only arm of the WHI 
actually showed protection against 
heart attacks and no increase in stroke 
among women aged 50-59 who took 
estrogen, compared with placebo 
controls. (JAMA. 2004;291:1701-1712). 

• High doses of oral estrogen protect 
against development of 
atherosclerosis, but they are 
thrombophilic and can cause vascular 
occlusion in older women with pre-
existing vascular disease.  

• Thus, aspirin may be beneficial in 
women older than 60.  

• Transdermal estradiol may be 
preferable to the oral form because 
the transdermal form does not have 
the thrombophilic effect that occurs 
with oral administration (Lancet. 
2003;362:428-432) – Daniel R. Mishell 
Jr. MD (Aug 05/7) 



Section D 



Hormone Replacement Therapy and Risk of 
Venous Thromboembolism in Postmenopausal 
Women: Systematic Review and Meta-Analysis 

• Eight observational studies and 
nine randomized controlled trials 
were analyzed: 

• Meta-analysis of observational 
studies showed that oral 
oestrogen but not transdermal 
oestrogen increased the risk of 
venous thrombolism.  

• Nine randomized controlled trials 
confirmed that increased risk of 
venous thromboembolism among 
women using oral oestrogen. 

• Whereas transdermal oestrogen 
did not seem to confer additional 
risk in women at high risk of 
venous thromboembolism. Renoux C, Dell'Aniello S, Suissa S. Hormone replacement therapy and the 

risk of venous thromboembolism: a population-based study. J Thromb 
Haemost. 2010 May;8(5):979-86. 



Differential Association of Oral and Transdermal 
Oestrogen Replacement Therapy with  

Venous Thromboembolism Risk 

• Oral but not transdermal 
ERT is associated with risk of 
VTE in postmenopausal 
women.  

• These data suggest that 
transdermal ERT might be 
safer than oral ERT with 
respect to thrombotic risk. 

Scarabin PY, Oger E, Plu-Bureau G; EStrogen and Thromboembolism Risk Study 
Group. Differential association of oral and transdermal oestrogen-replacement 
therapy with venous thromboembolism risk. Lancet. 2003 Aug 9;362(9382):428-
32 



Estrogen Plus Progestin and  
Risk of Venous Thrombosis 

• This combination CEE/MPA was 
associated with increased risk 
for venous thromboembolism.  

• Results… are not necessarily 
relevant to other types of 
hormone therapy. 

• The Estrogen and 
Thromboembolism Risk 
(ESTHER) study showed that 
oral but not transdermal 
estrogen was associated with 
venous thromboembolism risk.  Scarabin PY, Oger E, Simon T, Plu-Bureau G. Estrogen plus progestin and 

risk of venous thrombosis. JAMA. 2005 Mar 16;293(11):1322. 



• Biological data support the difference in 
venous thromboembolism risk between oral 
and transdermal. 

• Current available data suggest that 
transdermal estrogen has little or no effect on 
venous thromboembolism risk. 



Esterified Estrogens and Conjugated Equine 
Estrogens and the Risk of Venous Thrombosis 

• The findings from these 
trials, which used oral 
conjugated equine 
estrogens, may not be 
generalizable to other 
estrogen compounds. 

• Our finding was that CEE 
but not esterified estrogen 
was associated with 
venous thrombotic risk.  

Smith NL, Heckbert SR, Lemaitre RN, et al. Esterified estrogens and conjugated 
equine estrogens and the risk of venous thrombosis. JAMA. 2004 Oct 
6;292(13):1581-7. 



• In this observational study 
CEE use, but not EE use, was 
associated with an increased 
risk of VT. 

• Our results are in agreement 
with and expand on previous 
experimental and 
observational findings of VT 
risk associated with hormone 
use in postmenopausal 
women.  

Johnson K. Venous thrombosis risk higher with conjugated equine estrogens. 
Internal Medicine News. 2004 Dec 15. 



DVT RISK 

• HERS relative risk of 2.7 with Prempro. 
• WHI relative risk of 2.1 with Prempro. 
• For CEE without progestin, the WHI relative risk was 1.3.   
• Comparison of hazard ratios (2.1 vs 1.3) from the CEE 

plus medroxyprogesterone acetate arm vs. the CEE alone 
arm of WHI, would suggest that the progestin compound 
is associated with a 62% increase in risk. We observed a 
60% increase in risk from MPA. 

• Conjugated equine estrogens contain 10 known 
biologically active estrogen compounds, as well as others 
that have yet to be described. (CEE≠ E2). 
 



Venous Thrombosis Risk Higher  
With Conjugated Equine Estrogens 

• Women who take conjugated equine 
estrogens have an increased risk of 
venous thrombosis, compared with 
those who take esterified estrogens. 

• Addition of progestin to conjugated 
equine estrogen (CEE) further 
increases the risk of venous 
thrombosis. 

• These findings for VT may have 
implications for the choice of 
hormones in treating menopause-
related vasomotor symptoms in 
perimenopausal and 
postmenopausal women. 

• Those using esterified estrogen (EE) 
had no increased risk of VT (OR 
0.92). Smith NL, Heckbert SR, Lemaitre RN, et al. Esterified estrogens and 

conjugated equine estrogens and the risk of venous thrombosis. JAMA. 
2004 Oct 6;292(13):1581-7. 



Could Transdermal Estradiol + Progesterone Be  
a Safer Postmenopausal HRT? A Review 

• Non-orally administered 
estrogens, minimizing the 
hepatic induction of clotting 
factors and others proteins 
associated with the first pass 
effect, are associated with 
potential advantages on the 
cardiovascular system.  

• Risk of developing deep vein 
thrombosis or pulmonary 
thromboembolism is 
negligible in comparison to 
that associated with oral 
estrogens. L'hermite M, Simoncini T, Fuller S, Genazzani AR. Could transdermal estradiol + 

progesterone be a safer postmenopausal HRT? A review. Maturitas. 2008 Jul-
Aug;60(3-4):185-201. 



• Recent evidence indeed shows that natural 
progesterone displays a favorable action on blood 
vessels and on the brain. 

• Recent trials indicate that the association of 
natural progesterone with estrogens confers less 
or even no risk of breast cancer as opposed to 
the use of other synthetic progestins. 

• The choice of the transdermal route of 
administration of estrogens and the use of 
natural progesterone might offer significant 
benefits and added safety. 
 
 



Double Blind, Randomized Study of  
Estradiol Replacement Therapy on Markers of 

Inflammation, Coagulation and Fibrinolysis 
• Estrogen replacement therapy (ERT) 

has been found to be associated with 
increased cardiovascular risk in the 
first year after initiation of ERT. 

• Oral E2 significantly improved the lipid 
profile, while transdermal E2 had a 
less pronounced effect.  

• Both oral and transdermal E2 
significantly reduced fasting glucose.  

• Oral E2 was associated with a pro-
inflammatory response, but at the 
same time improved fibrinolytic 
capacity, showed no pro-coagulatory 
effect, and acted beneficially on lipids 
and lipoproteins. There was no 
influence of transdermal E2 on 
markers of coagulation activation, 
fibrinolysis and inflammation. 

Zegura B, Keber I, Sebestjen M, Koenig W. Double blind, randomized study 
of estradiol replacement therapy on markers of inflammation, coagulation 
and fibrinolysis. Atherosclerosis. 2003 May;168(1):123-9. 



Do the Cardiovascular Disease Risks and Benefits of  
Oral Versus Transdermal Estrogen Therapy Differ Between 

Perimenopausal and Postmenopausal Women? 

• Estrogens delivered to 
postmenopausal women orally 
appear to have greater effects on 
plasma concentrations of lipids and 
lipoproteins than when they are 
delivered transdermally.  

• After oral estradiol, LDL-decreased by 
15.2%, lipoprotein-A decreased by 
18.3% and HDL-C increased by 14.6%.  

• After transdermal estradiol, LDL-C 
and lipoprotein A concentrations 
were unchanged, triglycerides 
decreased by 13.5% and HDL-C 
increased by 5.5%. Clarkson TB, Karas RH. Do the cardiovascular disease risks and benefits of oral 

versus transdermal estrogen therapy differ between perimenopausal and 
postmenopausal women? Menopause. 2007 Nov-Dec;14(6):963-7. 



Oral vs. Transdermal E2 

• Oral estradiol therapy: There was an increase 
in plasma concentrations of HDL-C and a 
decrease in LDL-C.  

• Transdermal estradiol patch:  There was no 
statistical significant change in either. 

• In general, orally administered estrogens are 
more effective in lowering plasma 
concentrations of LDL-C and lipoprotein A and 
increasing HDL-C than are estrogens 
administered transdermally. 
 
 



EPAT Trial 

• The authors concluded that 
30% of the beneficial 
estrogen-related influences on 
carotid artery intima-media 
thickness progression was due 
to beneficial alteration in the 
plasma concentrations of HDL-
C and LDL-C. 

• The effect of the oral estrogen 
treatment was more beneficial 
than that of the transdermal. 



• Estradiol (2mg/day):  The authors found that 
the ratio of vasodilator factors (nitric oxide 
and prostacyclin) to the vasoconstrictor factor 
endothelin-1 was improved by oral but not 
transdermal estrogen treatment. 
 



Estradiol Fatty Acid Esters 

• Estradiol fatty acid esters are potent 
antioxidants that protect vascular 
endothelium. 

• E2 FAE’s are produced only through first pass 
effects of oral estrogen but not by transdermal 
estrogen. 



 
• Oral micronized estradiol (2mg/day):  Serum 

estradiol fatty acid ester concentration of the oral 
estrogen group increased by 27% but remained 
unchanged in the transdermal estrogen group. 

• The increase in estradiol fatty acid esters in the 
oral group, but not the transdermal group, was 
responsible for the protection against LDL 
oxidation.  

• The ability of LDL particles to modulate vascular 
function depends on their content of estradiol 
fatty acid esters which is increased by oral E2 but 
not by transdermal E2. 



• Oral estrogens, but not 
transdermal estrogens, increase 
plasma concentrations of CRP. 
The clinical significance of the 
oral estrogen (CEE) induced 
increases in CRP is quite unclear. 

• To consider oral estrogen therapy 
as “pro-inflammatory” based on 
the CRP increase is “likely not 
very useful.”  

• Paradoxically, although plasma 
concentrations of CRP are 
increased after oral estrogen 
therapy, other markers of 
inflammation are decreased.  
(CEE vs. E2?  Don’t extrapolate!) 



• MMPs are proteins that have the capacity to 
degrade the extracellular matrix of arteries. 

• Effect of oral estrogen therapy may be “good” in 
the early stages (remodeling of plaque). 

• However the effect is “bad” after plaques have 
become complicated or mature (necrotic core). 

• After plaques have become complicated 
(atheronecrosis with invasion of the fibrous cap 
by macrophages), the increased abundance of 
MMP-9 would likely be deleterious.  

• Degradation of the cap could occur, exposing the 
plaque contents to the blood with a resulting 
mural thrombus and subsequent acute coronary 
syndrome. 

• This is the MOA for MI in WHI & HERS. 
 
 
 



 
• Plasma concentrations of MMP-9 were 

increased in the oral therapy group but not in 
the transdermal therapy group. 

• The effect of orally administered estrogens on 
coagulation and fibrinolytic factors are 
primarily the result of first-pass liver effects 
and are generally not shared with estrogens 
administered transdermally. 

• Yes but can we extrapolate? 
 



• There are now substantial 
data regarding the difference 
in risk of venous 
thromboembolism after oral 
versus transdermal estrogen 
therapy. 

• Oral estrogen RR = 1.3.  
• Oral estrogen plus progestin 

RR = 3.5. 
• In contrast, the odds ratio for 

transdermal estrogen only 
was 0.8. 



• There was no increase in risk associated with 
the addition of micronized progesterone. 

• The oral route of administration of estrogens 
may be preferable to transdermal during the 
perimenopausal transition and early 
postmenopausal period (to prevent plaque 
buildup), whereas the transdermal route might 
be preferred when estrogen therapy is begun 
years after the onset of menopause (to avoid 
plaque rupture). 

• Beneficial effects of oral estrogens on the 
plasma concentrations of HDL and LDL are more 
important in preventing plaque deposition that 
are not seen with transdermal E2.  
 
 



• Oral, but not transdermal, estrogens are 
esterified to fatty acid esters and inhibit LDL 
oxidation, and endothelial function may also 
be more important in the early rather than the 
late stages of atherogenesis. 

• Further, the up-regulation of the expression of 
the MMPs by oral, but not transdermal, 
estrogen may promote “positive remodeling” 
in the early stages of atherogenesis.  



Parental Versus Oral Treatment Of 
Postmenopausal Women With Estrogen 

• The lipoprotein profile is 
considered to be beneficial 
overall with oral estrogen 
because plasma low-density 
lipoprotein cholesterol levels 
decrease… high-density 
lipoprotein cholesterol levels 
increase. 

• The effect of oral estrogen on 
hepatic first-pass metabolism 
may also be an important 
concern due to the alteration of 
estrogen-sensitive protein 
levels causing clotting. 

Stanczyk FZ. Parenteral versus oral treatment of postmenopausal 
women with estrogen. Menopause. 2007 Nov-Dec;14(6):968-70. 



• A variety of proteins are altered; they include sex 
hormone-binding globulin (SHBG), corticosteroid- 
binding globulin (CBG), thyroid-binding globulin 
(TBG), inflammation markers, as well as markers of 
coagulation and fibrinolysis. 

• Studies show that orally administered estrogens 
significantly increase blood levels of CRP, whereas 
other inflammatory markers are significantly 
decreased. 

• However, the uncertainties regarding the clinical 
significance of CRP levels make it premature to 
conclude that changes in these levels associated 
with hormone therapy have a direct clinical 
consequence. 
 
 
 



• That oral administration of 0.625 
mg of CEEs results in a small but 
significant reduction in plasma 
fibrinogen levels in post-
menopausal women. 

• Disadvantage of transdermal E₂ 
administration is that studies show 
little or no beneficial effect on the 
plasma lipid/lipoprotein profile with 
this route of estrogen delivery. 

• The odds ratios for VTE after 
adjustment for potential 
confounding factors, in current 
users of oral and transdermal 
estrogen compared with nonusers 
were 4.2 and 0.9 … The author 
concluded that oral but not 
transdermal estrogen was 
associated with an increased VTE 
risk. Stanczyk FZ. Parenteral versus oral treatment of postmenopausal 

women with estrogen. Menopause. 2007 Nov-Dec;14(6):968-70. 



Section 1 Questions 

1 



1. Does HRT provide anti-aging benefits? 
 
Critics of anti-aging, preventive or longevity 
medicine claim that there is no proof that 
hormones reverse aging which makes perfect 
sense. However peer reviewed medical journals 
from which all data on hormones is derived, well 
document the beneficial effects of HRT…. 
 

2 



2. Which of the following has HRT been 
demonstrated to be protective against: 

• Coronary heart disease 
• Cancer 
• Alzheimer’s Disease 
• Dementia 
• Diabetes 
• Strokes 
• Degenerative arthritis 
• Sleep disturbances 

• Osteoporosis 
• Immune system decline 
• Sexual dysfunction 
• Decreased protein 

synthesis 
• Macular degeneration 
• Colon cancer 
• Breast cancer 

3 

Answer: All 



3. HRT has been shown in peer reviewed journals to 
prevent which of the following: 

• Loss of muscle & strength 
• Increase in fat 
• Increase in cholesterol 
• Thinning of hair, skin, nails 
• Urogenital atrophy 
• Impaired mobility 
• Chronic debility 
• Loss of independence  
• Depression 
• Poor quality of life 

• Falls 
• Fractures 
• Tooth loss 
• Fatigue 
• Energy loss 

4 

Answer: All 



4. HRT has been scientifically proven in our 
medical literature to: 

• Improve memory 
• Improve well-being 
• Improve quality of life 
• Improve bone density 
• Improve cognition 
• Reverse atherosclerotic damage 
• Improve endothelial function 
• Improve healing 

5 

Answer: All 



5. HRT has been scientifically proven in our 
medical literature to: 

• Improve strength & endurance 
• Improve lean body mass 
• Improve all lipid parameters 
• Increase lifespan 
• Increase health-span 
• Improve skin thickness 
• Improve sleep 
• Improve work capacity 
• Improve motivation 

6 
Answer: All  



6. ESTROGEN HAS BEEN SHOWN TO: 

• Decrease endothelial inflammation 
• Decrease lipoprotein 
• Decrease homocysteine 
• Decrease fibrinogen 
• Decrease plasminogen activator inhibitor 
• Decrease intrinsic coagulation factors 
• Decrease visceral fat and IR 

7 

Answer: ALL 



7. ESTROGEN HAS BEEN SHOWN TO: 

a) Increase HDL 
b) Decrease insulin levels 
c) Decrease central obesity 
d) Increase vasodilation 
e) Improve metabolism 
f) Improve hemostasis 
g) Improve endothelial function 
h) Decrease CRP  

8 

All except CRP. 



8. It is important in men to keep estrogen levels low to avoid 
the thrombosis in men. 
False:  No study shows that raising estrogen levels in men is 
harmful. 
 
9. It is important in men to keep estradiol below 30 
False:  Keeping estradiol levels < 30 pg/ml makes men estrogen 

deficient with all the associated health risks.  Estradiol is not 
DES. 

  
10.It is important in men to maintain high levels of 
progesterone to prevent endothelial dysfunction, just as in 
women. 
False:  Progesterone is inflammatory in men, not in women.  
Keep HRT levels at optimal for a young man and progesterone is 
normally low in a young adult male! 

 
9 



11. Keeping estradiol levels <30 makes men 
estrogen deprived with all the associated 
health risks. 
 
True:  Many of the health benefits of 
testosterone are from the aromatization into E2.  
E2 level of a young adult male is 75. 

 

10 



12. HRT exposure (initiation) within 10 years of 
AD is worthless for stopping the progression of 
AD. 
True:  Start early and don’t stop  
13. Oral estrogen provides much greater long 
term cardiovascular protection than 
transdermal E2 in women under age 60, or 
within a 10 year window since menopause. 
True:  This is the opposite of what most doctors 

believe 

11 



14. Since older women have a much greater risk of CVD,  all 
women over age 65 should therefore never be started on oral 
estrogen. 
False:  Although oral estrogen provides better protection against 
further plaque deposition, CEE can cause plaque rupture in 
those that have severe plaque build-up with a necrotic core that 
can rupture, if you take Premarin. But that was in only 30/10,000  
in the WHI.  However no RCT demonstrates that oral estradiol 
causes the same plaque rupture and MI as does CEE.  I will start  
all women over age 60 on PO estradiol, assuming no significant 
risk factors for DVT.  Know and understand the literature that  
E2 ≠ CEE.  

 
15. Estrogen clearly has protective effects provided physicians 
intervene early, before significant disease develops in the blood 
vessels. 
True: Even in women with established CAD, oral E2 reduced IMT 
and MI = secondary prevention. 

12 



16. A newly menopausal woman has a cholesterol 
level of 290, triglycerides 1000, HDL 30, which 
treatment provides maximum long-term production 
against plaque development? 
 
Treat with ? 
A. Oral estrogen 
B. Transdermal estrogen 
C. Fibrates, niacin, ASA 

 
A & C 

 
 

13 



17. Progesterone can decrease migraines, 
particularly menstrual migraines. 
True 
18. Unfortunately, Provera makes migraines 
worse. 
True 
19. Unfortunately, melatonin makes migraines 
worse. 
False:  Therapeutic for migraines 

14 



20. In my experience, treating new patients that arrive already 
on natural HRT prescribed by other physicians and wish to 
continue their present regimen, it would be best for them to 
stop their present natural HRT program and switch to Premarin 
rather than stay on their current regimen. (Hint – think about 
their hormone levels on their present regimen).   
True:  Most hormone levels (while on other’s BHRT programs) 

when tested are subtherapeutic whereas Premarin provides 
estradiol levels most often in the therapeutic range.  What’s 
better, a level of 20 pg/ml with BHT or a level of 75 - 100 
pg/ml with Premarin, or a P4 level of 2 ng/ml on P4 cream vs. 
a level of 10 on SL? 

15 



21. A recent article published in OB-GYN 
Management demonstrated less breast cancer 
risk with norethindrone than MPA.   
 
False:  The RR for MPA was 1.7 whereas the RR 
for norethindrone was 2.1.  Yikes!  The RR for P4 
was 1.0! 
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22. Oral estrogen greatly increases estrone 
levels, binding globulins and clotting factors 
whereas transdermal does not. 
True, but there is no increase risk of DVT in the 
general population with oral E2.  However don’t 
use any oral estrogen in patients with history of 
blood clots or thrombophilia. 
 
23. Every RCT that studied transdermal E2 did 

not any increased risk for any DVT or PE in 
patients with thrombophilia or prior DVT. 

True, as transderamal estradiol has shown no 
harm or risk in any study. 
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24. In JAMA Oct 6, 2004; 292(13): 1581-1588, it 
was demonstrated that CEE was responsible for 
increased thrombosis whereas esterified 
estrogen did not increase risk of clotting. 

 
True:  Premarin ≠ Estradiol or esterified estrogen 
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25. Conjugated equine estrogen contains 10 
known biologically active estrogen compounds 
not found in humans which may result in 
significant thrombosis.  
  True 

 
 
 
 
 

 
(JAMA. Oct. 2004; 292(13):1581-90) 19 



26. EFA have been shown to: 
• Inhibit atherosclerotic plaque formation.  
 True 
• Lower cholesterol & triglycerides by reducing 

synthesis in liver  
True 
• Reduce apolipoprotein B  
True 
• Improve HDL  
True 
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27. The most important, predictive marker for 
development of CAD is  

 
a. HDL  
b. LDL cholesterol  
c. total cholesterol  
d. LDL-particle number  
e. Apolipoprotein A 
 
d)  LDL-P is the most predictive and important marker to now 
measure.  The non-HDL total cholesterol and apolipoprotein B are 
also important markers but LDL-P by NMR is state of the art. 
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28. Fibrinogen is lowered by 
a. testosterone  
b. estrogen  
c. progesterone 
 a & b 
29. Fibrinogen level is very predictive of increased 

mortality in those with CAD.  
True 
30. Oral E2 lowers fibrinogen better than transdermal 

E2.  
True 

 
Menopause 2003;131(6):963-68  
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31. Apolipoprotein B is lowered by 
a. Testosterone 
b. Estrogen 
c. Niacin 
d. EFA 

 
Answer: ALL 
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32. A very high intake of fish oil reduces 
mortality from CAD. 
True 
 
33. High intake of fish raises mercury levels 
which can be harmful. 
True 
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34. Accumulation of mercury in the body is associated 
with CAD and mortality. 
True, limit fish intake and use only molecularly distilled 
EFA. 
 
35. Mercury toxicity is related to lipid peroxidation. 
True 
 
36. High iron levels result in increased lipid peroxidation. 
True 
 
37. High copper levels do the same 
True:  Vits should be Fe & Cu free, and EFA molecularly 
distilled 
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38. The most important intercellular 
antioxidant is glutathione peroxidase. 
True:  Melatonin increases glutathione 
peroxidase 
 
39. Mercury is the most toxic of all heavy 
metals. 
True 
 
 
 

(Circulation 1995;91:645-55) 
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40. High mercury content blocks the 
cardioprotective effects of fish. 
 
True 
 
 
 
 
 
 
 

(NEJM Nov 2002;347(22):1747-57) 
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41. PCOS is best managed by gynecologists to suppress 
ovarian function. 
False, anyone can manage this endocrinopathy. 
 
42. Spironolactone should be recommended in all PCOS 
patients over age 40 due to the increased production of 
aldosterone and the associated inflammation causing an 
increased risk of CAD.  
 
True:  Even though a PCOS patient may not have skin side 
effects of PCOS, spironolactone can prevent some of the 
pathology associated with PCOS.  
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43. PCOS is the most common premenopausal 
endocrinopathy that most physicians miss. 
 
True:  So don’t miss it! 
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44. Most common side effects of PCOS are due 
to elevated total testosterone levels. 
 
False: There is  sensitivity to testosterone due 

to an increase in free testosterone, but no 
increase in total in most circumstances.  Most 
cases show normal total testosterone levels, 
but elevated free testosterone due to low 
SHBG 

 
 

30 



45. Ovarian suppression eliminates the cause of 
PCOS. 
 
False:  Remove the ovaries and the IR and 

associated pathologies still persist.  Removing 
the ovaries does not fix the DNA. 
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46. The underlying defect causing PCOS remains unknown, 
yet we know how to treat the effects of PCOS. 
True, the cause is IR and a genetic defect. 
 
47. The cause of the insulin resistance, the increase in 
gonadotropins and the increase in aldosterone remains 
unknown. 
True:  We don’t know why there is insulin resistance or 
what defect causes it. Perhaps genetic? However treating 
the insulin resistance results in reduction of PCOS 
symptoms and stimulates ovulation. 
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48. PCOS is a heterogeneous syndrome of 
insulin resistance, androgen hypersensitivity, 
and excess gonadotropin secretion. 

 
True 
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49. Anovulation in PCOS is best treated with metformin. 
True, as well as thyroid and any modality that reduces IR. 
 
50. The primary problem of PCOS originates in the ovary. 
False, as it is the IR that causes PCOS, not the ovaries and 

blocking the ovaries does not ↓ IR. 
 
51. Insulin resistance is best treated with diet, exercise 
and metformin, and insulin sensitizers. 
True 
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52. Androgen sensitivity is best treated with 
spironolactone. 
True 
 

53. In younger women that can’t tolerate 
Spironolactone, BCP’s can be the alternative. 
True, as BCP blocks production and increases binding 
 

54. Treating the IR with metformin also improves the 
androgen sensitivity problems. 
True, due to increase in SHBG that lowers free T 
 

55. Anything that increases SHBG improves androgen 
sensitivity 
True 
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a. CAD 
b. DM 
c. Syndrome X 
d. Breast CA 
e. Uterine CA 
 
Answer: All, therefore it is of utmost 
importance to recognize and treat. 
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56. The most serious complication  
of PCOS is  
 



57. Anovulation increases the risk of endometrial CA and breast 
CA due to loss of progesterone production 
True 

 
58. If anovulation persists despite adequate treatment with 
metformin, the TOC is 

a. Estrogen 
b. Progesterone 
c. Testosterone 

 
b) Progesterone:  Chronic loss of progesterone puts one at 
risk for cancer of the breast & uterus 
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59. PCOS ends at menopause. 
 
False:  PCOS or IR (syndrome “W”) 

actually gets worse after menopause 
due to weight gain and loss of 
hormones. 
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60. Diagnosis of PCOS is confirmed by an FSH/LH ratio 
> 3/1 
False:  FSH/LH ratio is usually 3/1.  A flipped ratio of 1/3 
confirms PCOS. 
 
61. PCOS patients are always overweight. 
False, they can be lean also. 

 
62. Not all patients have all of the symptoms all of the 
time, which is why PCOS is overlooked and missed so 
often. 
True:  If you don’t look for it, then you will miss it. 
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63. The three most common symptoms of PCOS 
are menstrual irregularity, infertility, acne and 
hirsutism. 
 
True and PCOS is historically diagnosed clinically 
and not by any lab test.  So if the patients has 
the typical symptoms, then treat. 
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64. Goals of treatment include 
1. Prevent endometrial hyperplasia 
2. Reduce insulin resistance, DM, CAD 
3. Block effects of androgens on skin 
4. Protect against breast CA and endometrial 

CA with progesterone 
5.  Restore normal ovulation and fertility 
 
True 
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65. Women with PCOS can be lean and not 
obese, yet still respond to metformin and 
thyroid. 
True 
 
66. Over 50% of lean women with PCOS will 
have NAFLD (fatty liver). 
True:  There is various penetration of the 
syndrome which can include many different 
signs and symptoms. 
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67. Most common cause of hair loss in men is androgenic. 
True 
 
68. MCC of hair loss in menopausal women is androgenic. 
False:  Loss of thyroid hormone induces hair thinning.  Although 
it is frequently stated that women suffer androgenic hair loss in 
menopause, menopausal women don’t make testosterone.  This 
is why finasteride is not approved for women as it didn’t work 
due to the fact that menopausal women don’t make androgens. 
 
69. Menopausal women also grow facial hair which is due to 
increase in androgens. 
False:  Menopausal women grow facial hair, the mechanism of 
which is not understood but there are almost no measurable 
androgens in menopausal women. 
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70. Most beneficial treatment for hair loss in women 
is Propecia even though it has not yet been FDA 
approved. 
False:   It is not only not approved but contraindicated 
due to teratogenicity. 

 
71. Spironolactone has been proven to protect against 
hair loss in women. 
True:  This has been shown to reverse hair loss in 
women and prevent hirsutism. 
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72. Dutasteride (Avodart) blocks 5 alpha-1  and 
5 alpha-2 enzymes and has a half life of 72 
hours. 
True:  Dose is 0.5 mg twice per week to treat 
hair loss in men. 
 
73. Eucapril (Fluridil) is most potent topical hair 
protector. 
True:  Now in phase III trials.  Obtain on internet 
from Czech republic. 
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74. DEXA scan should be monitored every year to 
evaluate bone loss. 
False:  Every 2 years as change in BMD is slow to 
occur. 
 
75. NTX should be monitored Q3 months to 
evaluate change in therapy. 
True 
 
76. DEXA looks at past bone metabolism but not 
the future. 
True 
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77. NTX looks at future bone metabolism. 
True, it predicts what the DEXA will be in 2 
years. 
 
78. NTX levels ≤ 38 are desirable. 
True, the lower the better. 
 
79. NTX measures N-telopeptide of type I 
collagen. 
True which are bone breakdown products. 
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80. Estrogen metabolites might predict breast cancer 
risk. 
True:  Although these metabolites are touted to be 
predictive, recent studies show they are worthless.  So 
why spend the money to test them.   

 
81. Recent studies published in JNCI proved that 
estrogen metabolites did not predict risk and should 
not be utilized. 
True 
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82. Estradiol can convert to 16 alpha-OH 
estrone which is protective against breast 
cancer. 
False: 2-OH is protective. 
 
83. Estradiol can convert to 2-OH estrone which 
is inflammatory to breast tissue thereby 
increasing breast cancer risk. 
False: 16-alpha is harmful, so they say.  It is the 
4-OH estrone that is probably the most harmful 
and not the 16-alpha as originally thought. 
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84. Indole-3-carbinol and DIM are the most 
beneficial supplements to prevent toxic 
estrogen metabolites. 
True:  So they say.  Again, 2 recent very peer 
reviewed studies refute estrogen metabolites 
and their predictability.   
 
85. The standard, safe physiologic dose of 
cortef (cortisol) is no more than 40 mg/day. 
False 
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86. An ACTH stimulation test result shows a 
pre-test cortisol of 5 and a post-stim result of 
10.  This indicates adequate adrenal reserve. 
 
False:  The level should be ≥ 20 to demonstrate 
adequate adrenal reserve. 
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87. The NTX result of 60 indicates adequate and safe 
bone physiology. 
False 
 
88. The medical literature supports use of 
supraphysiologic levels of thyroid to treat 
fibromyalgia. 
True 
 
89. Fibromyalgia pain that does not respond to 
thyroid supplementation might have an adrenal 
component that requires treatment. 
True:  Treat with hydrocortisone 10 mg BID (Cortef) if 
thyroid not successful 
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90. According to Jeffries in JAMA May 26, 
1999;281(20)1867-1888, hydrocortisone 
(Cortef) at 40 mg per day is a full replacement 
dose (adrenal suppression). 
True 
 
91. Hydrocortisone at 20 mg/day is treatment 
dose for CFS (no adrenal suppression). 
True, 10 mg BID 
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92. Orthostasis is best treated with Florinef .1 
mg BID. 
True 
 
93. The ACTH stim test is the best test to 
diagnosis adrenal insufficiency. 
True 
 
94. Addison’s Disease and CFS are very similar 
and share 20 similar symptoms. 
True 
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95. Estrogen should be started at the first sign of Alzheimer’s 
Disease. 
False:  Once Alzheimer’s develops, it is too late to prevent it with 
estrogen.  In fact, oral estrogen could be harmful by increasing 
CVD and multi-infarct dementia.  Transdermal would be safe for 
other indications and would prevent worsening of dementia by 
preventing CVD from micro infarcts as seen in the WHI. 

 
96. The incidence of vascular dementia in the WHI was identical 
to that of CAD and CVD thereby indicating that the dementia 
was vascular and not Alzheimer’s disease as originally stated by 
the experts. 
True 
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A. Metformin 
B. Pioglitazone (Actos) 
C. Spironolactone 
D. BCP 
E. Aldosterone 
F. Metformin XR 
 
F:  It used to be regular metformin however the 
XR or ER form is preferable due to less side effects. 
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97. First line Tx for a 55 y/o menopausal woman with 
Hx PCOS & IR is exercise, weight loss and ________. 

 



98. First line Tx for a 55 y/o menopausal woman with 
Hx PCOS who can’t tolerate metformin ER because of 

stomach upset is _______. 
 

A. Metformin regular 
B. Pioglitazone (Actos) 
C. Spironolactone 
D. BCP 
E. Aldosterone 
F. Januvia 
 
F:  However Januvia does not cause weight loss 
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99. First line Tx for a 55 y/o menopausal woman who  
has had PCOS and who can’t tolerate Metformin XR 
and wants to lose weight is _______. 

A. Metformin 
B. GLP-1 RA 
C. Spironolactone 
D. BCP 
E. Aldosterone 
F. Metformin XR 
 
B) Byetta, Victoza, Bydureon, Trulucity.  
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100. The alternative to GLP-1 RA that is easier to take but does 
not result in weight loss is? 

A. Metformin 
B. DPP-4 inhibitor 
C. Spironolactone 
D. BCP 
E. Aldosterone 
F. Metformin ER 
 B)  Januvia is not effective for weight loss as are 

the GLP-1 RA’s. 
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101. The first line Tx of 17 y/o, 100 lb. female with 
PCOS is _________. 

A. Metformin 
B. Pioglitazone (Actos) 
C. Spironolactone 
D. BCP 
E. Aldosterone 
F. Metformin ER 
 
D:  BCP 

Note: BCP is utilized to reduce levels of testosterone.  
At this age and weight women sometimes can’t 
tolerate metformin or spironolactone. 
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102. Elevation of what hormone is felt to be the cause of 
 “total” testosterone levels from increased production 
of gonadotropins?  

 
 hint:  it is not insulin 

A. Metformin 
B. Pioglitazone (Actos) 
C. Spironolactone 
D. BCP 
E. Aldosterone 
F. Metformin ER 
 
E.  Elevation of aldosterone is responsible for the increased 

level of total testosterone and LH in PCOS.  Therefore, 
treat with spironolactone to lower aldosterone and to 

reduce LH thereby reducing testosterone.   
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103. Vit D is a hormone or vitamin? 
Vitamin D is a hormone derived from cholesterol with a 
structure similar to our sex hormones. 
104. 60 y/o DDS is diagnosed with osteoporosis after 
wrist fracture.  Work-up should include tests for: 
  thyroid  Alk-phosphatase 
  DHEA   Calcium 
  Testosterone Vit D levels 
  IGF-1   parathyroid 
  DEXA                        creatinine 
 All factors listed should be tested in the work-up for 

osteoporosis. 
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105. 55 y/o RN presents with PE while on oral 
estrogen.  Her PMD states she should not take 
estrogen ever again.  Patient argues back to me when 
I suggest transdermal HRT as it does not increase 
clotting.  Plan? 
• Agree with the PMD & patient and take her off HRT 

as they do not understand oral HRT vs. transdermal 
 

Do not go against the PMD or patient wishes even 
though they don’t understand. And patients with 
unprovoked DVT have a 30% recurrence. 
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106. Same patient but is miserable off HRT and wishes 
to restart HRT but concerned – PMD scared her. 
• Plan:  Give articles on transdermal estrogen (and 

safety of progesterone) and prescribe the correct 
HRT as per the literature 

Transdermal estrogen is safe and the TOC to prevent 
clotting that would be associated with oral estrogen.  
Provide literature support for HRT but don’t argue with 
PMD’s recommendation to stop estrogen.  You will be 
blamed if there is a recurrence. 
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107. 55 y/o female s/p breast CA 5 years ago.  
Wants to start HRT. She returns to her PMD and 
oncologist who criticize her decision.  Plan? 

 

Give articles on HRT and CA that support the 
safety and importance of estradiol for long 
term health and well being.  However if the 
PMD says no, then don’t prescribe HRT.   
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108. Insulin resistance results in increased 
insulin levels and increase in PCOS symptoms. 
True 
 
109. Insulin increases SHBG. 
False: Insulin decreases SHBG thereby increasing 
free testosterone which increases 
acne/hirsutism. 
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110. Aldosterone is responsible for increased LH levels in PCOS. 
True:  This is why spironolactone is beneficial for all women with 
PCOS.  Blocking aldosterone also reduces systemic inflammation. 
 
111. Spironolactone is therefore beneficial by blocking 
testosterone at the skin and by reducing aldosterone levels. 
True 
 
112. Spironolactone blocks aldosterone which lowers LH which 
decreases total testosterone. 
True 
 
113. Testosterone increases erythropoietin which increases RBC 
production. 
False:  Due to direct stimulation of bone marrow to increase RBC, 
the body naturally suppresses production of erythropoietin. 
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114. 85 y/o male with CHF who needs to increase his H & H to 
prevent high output CHF and to prevent the cardiac remodeling 
that causes cardiomegaly due to the anemia.  
    H/H 10/27  
    Creatinine 3.0 
  

  Procrit/Epogen did not work.     
 

 TX? 
 

IM testosterone directly stimulates bone marrow production of 
RBC progenitor cells and is particularly beneficial in cases 
resistant to erythropoietin stimulators like Epogen and Procrit. 
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115. Acanthosis Nigracans responds to metformin.  
True:  Metformin reduces all signs and symptoms of 
PCOS and A.N. which is due to insulin resistance.  
 
116. PCOS gets worse with age and menopause. 
True:  Since PCOS is due to IR, and IR gets worse with 
age and with menopause. Metformin should therefore 
be used indefinitely in women with PCOS. 
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Section 2 Questions 

1 



 
1. What is the single, most frequent adverse effect noted in 
clinical trials with testosterone and the primary dose-limiting 
adverse effect with testosterone: 
 
1. Erythrocytosis 
2. BPH 
3. Polycythemia 
4.  PSA 
5. Edema 
 
1.  Erythrocytosis:  No harm has ever been 
demonstrated from erythrocytosis.  And testosterone 
does not cause polycythemia. 
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2. The problem with defining a number that denotes 
hypogonadism is the lack of standardization of different lab 
machines and fluctuating levels of testosterone throughout 
the day. 

True:  JCEM states to treat patients and symptoms, and not 
numbers or lab tests which vary from time of day and from 
different lab machines. 

3. Some experts claim that men should not be treated until 
their total testosterone levels fall below 200 pg/ml. 

True:  That is just someone’s opinion.  However, as with all 
hormones, we should treat to improve symptoms and quality 
of life, as well as to optimize levels for long-term health 
benefits, no matter what the baseline levels are.   Baseline 
levels are meaningless when optimal is best.  Don’t restrict 
quality of life and health improvements based on some 
arbitrary number. 
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It does not matter at what point one diagnoses 

hypogonadism. Optimal levels are the most 
important and healthiest. Do not withhold 
such an important feel-good therapy due to 
the fact that experts can’t agree on 
diagnostic levels when the literature supports 
optimal levels for cardiovascular protection. 
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4. High SHBG levels are protective against 
atherosclerosis in women. 
True:  SHBG protects against CAD and all cancer. 
 

5. Low SHBG levels are protective against 
atherosclerosis in men. 
False:  Nothing can be done anyway to increase 
SHBG except for oral estrogen and treating 
insulin resistance which always raises SHBG.  
Testosterone reduces VF which raises SHBG. 
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6. The body’s natural antioxidant glutathione 
might be increased by: 

 
  a. Melatonin 
  b. N-Acetyl cysteine 
  c. Glutathione 
  d. All of the above 
 
Answer: All  
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7. Chemotherapy use restricts the use of 
antioxidants because antioxidants work against 
the oxidative damage as is intended with 
chemotherapy.  This is the main reason not to 
use melatonin in patients with cancer. 
False:  Melatonin decreases cancer risk and is 
synergistic with chemo in studies. 
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8. Recent FDA black box warnings for 
testosterone include increased risk for MI, 
CVA, and DVT. 

True 
 
9. Four recent studies demonstrated an 
increase risk of DVT in men taking testosterone. 
False!  The 4 most recent studies demonstrate 
no increased risk of DVT.  No past study showed 
any increase risk of DVT.  This claim is made only 
by one person and not from any study. 
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10. Medical studies demonstrate that melatonin decreases 
migraines, cluster headaches and HTN.  
True 

 
11. Oral estrogen has been associated with a prothrombotic 
effect that is greatest within the first year of use then 
decreases over the next few years.     
True:  This applies only to women greater than 60 y/o (or more 
than 10 years past menopause) with established CAD or severe 
risk factors, and that had never taken HRT before. Remember the 
RR decreases to 0.6 after 5 years with Premarin. The increased 
RR of thrombosis for progesterone is zero!  The increased risk of 
blood clots in the first year pertains to both veins and arteries, 
but only for CEE and not E2. 
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12. The AMA, ACOG, & NAMS recommend that all women who have 
been on HRT for five years or more should stop HRT as the risks 
outweigh the benefits.        
   
True:  And that recommendation pertains to Prempro (CEE & MPA).  
This is exactly what I would also recommend in regards to CEE and 
MPA. 
 
13. The thrombosis with estrogen is due to plaque destabilization as 
estrogen does not cause an increase in plaque formation.   
  
True:  Estrogen protects against plaque formation but can cause 
rupture of mature plaque in older women taking Premarin for the first 
time. 
 
14. In the WHI Trial, HRT caused an increase in breast CA by 26% and 
a reduction in colon CA by 27%.  
True:  So if you eliminate the MPA from the equation, then you just 
have colon cancer protection without the risk of breast cancer. 
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15. The results of the largest HRT study to date 
(NHS) have demonstrated that the benefits of 
HRT far outweigh any risks. 
True:  So why do we ignore this study? 

 
16. Fertil Steril 2005;84:1589-601.  These authors 
concluded that the WHI Trial had major design 
flaws that led to incorrect and adverse 
conclusions about the positive effects of HRT.  
True 
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17. There are 50 published studies indicating that 
estrogen can be safely given to women with a 
history of breast CA that are now breast cancer 
survivors.     
True:  ERT is safe after 5 years from diagnosis. 
 
18. Because of the misleading reports from the 
WHI, millions of HRT users have stopped estrogen 
despite the confirmed 34% decrease in hip 
fractures. This results in millions more hip 
fractures. 
True:  Women stop HRT due to fear of cancer from 
estrogen which is unfounded. 
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19. The incidence of mortality from hip fractures is ten times greater 
than that of breast CA. 
True:  ORF kills far more people than does breast cancer 

 
20. The only risk factor in the estrogen-only arm in the WHI was an 
increase in CAD.  
False:  In women under 60, no increased risk for estrogen alone.  In 
women over 60, the RR was 1.0 for CAD.  However there was an increase 
in CVD, however the criteria was not stroke, but rather any neuro 
symptom which makes conclusion of increase CVA questionable.  In other 
words, for estrogen alone, no risk, only benefit.  

 
21. “The WHI Trial observed a 105% increase in AD.” (This is a quote) 
True:  This is what was reported but it was not truly Alzheimer’s.  The 
increase in dementia is secondary to CVD (micro-vascular infarcts) and 
not AD as they incorrectly originally reported.  The researchers later 
corrected their mistake.  The risk of MI = CVA = dementia = all vascular. 
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22. If ERT is started at menopause and continued for 
ten years, there is than an 85% reduction in the 
lifetime risk of AD.  
True:  What is it exactly that we don’t understand about 
the Cache County Study? 
 
23. In the WHI, the 4th year relative risk (RR) for CAD 
was 0.60 indicating protection against CAD if estrogen 
is continued.  
(RR 1.5 in the first year and less than 1.0 thereafter) 
True:  And why don’t they recommend it for primary 
and secondary prevention? 
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24. According to Gambrell, women must 
continue ERT in adequate doses for a lifetime 
to achieve maximum benefits. The lowest 
effective dose for the shortest period of time, 
as recommended by ACOG, is invalid. The 
benefits far exceed any risk. 
True 
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25. HDL is better predictor of CVA than LDL.  
True 
 
26. LDL particle number and small LDL particle 
number can be elevated (and harmful) in spite of 
normal cholesterol levels. 
True:  It is the particle number that is important and 
predictive and not total cholesterol or LDL 
 
27. Niacin raises apolipoprotein B and lowers 
apolipoprotein A.  

(A=advantageous     B=Bad) 
False:  It’s the opposite   
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28. The strongest predictor of CAD & CVA has 
consistently been: 
   LDL 
  HDL 
  lipoprotein A  
  apolipoprotein A 
  apolipoprotein B 
 
HDL & apolipoprotein B which greatly affect 

particle numbers 
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29. Niacin is the perfect drug for CAD.   
True 
 
30. Statins have been shown to be cost effective 
for CAD primary prevention.     
False, only for secondary prevention and only in 
men. 

 
31. There are over 40 observational studies 
demonstrating increased longevity and 
decreased CAD and morbidity in long-term 
estrogen users than non-users. 
True 
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32. The largest study to date, the Nurses Health 
Study, demonstrated a 50% decrease in CAD as 
well as in overall mortality in those that took 
HRT. 
True 
 
33. The PEPI Trial demonstrated a 17% decrease 
in LDL and a 5% increase in HDL for users of 
OMP.  
True, whereas MPA negated all beneficial effects 
of estrogen on lipids. 
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34. A very powerful study demonstrated that 
50% of the cardio-protective effect of oral 
estrogen is due to its effect on lipids and 
lipoproteins.     
True, which is all due to first pass effect.  
Transdermal E2 has minimal effect. 
 
35. Vit D has been shown to lower the incidence 
of prostate CA and breast CA.  
True 

 
36. Magnesium lowers risk of colon cancer and 
CRP.  
True:   So does calcium 
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37. Copper is one of the beneficial minerals for 
prevention of macular degeneration.   
False, it is a pro-oxidant. 
 
38. Copper is one of the most beneficial 
minerals for prevention of heart disease along 
with zinc and selenium.     
False:  Copper, like iron, is a free radical.  No 
vitamin should contain it. 
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39.Elevated PSA levels should first be evaluated 
by biopsy before starting testosterone. 

False:  Treat first with an antibiotic (Bactrim) for 
2 weeks and retest in 2 months. Remember that 
the USPTF does no recommend routine PSA to 
avoid unnecessary biopsy. 
 
40. The literature demonstrates safety and lack 
of harm in treating prostate cancer survivors 
that have been cured with PSA < 1. 
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41. In a recent study, calcium alone was proven to 
not increase bone density above placebo.  
True:  It is the transport bus (hormones) and not 
the calcium that improves bone density. 
 
42. In a recent study, Vit K was shown to be more 
beneficial than Vit D in increasing bone density. 
True: Treatment for osteoporosis should include 
vitamin D, K, strontium, and HRT. 
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43. HGH increased bone growth by 6% over 3 
years.     
True 
 
44. Usually a 60 y/o man has twice as much 
estrogen as a 60 y/o woman.    
True, 75 pg/ml in young men. 
 
45. Indole-3-carbinol, DIM, exercise, and EFA all 
increase 2-OH estrone.     
True 
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46. 16α-OH estrone and 4-OH estrone are said to be the harmful 
estrogen pathways.   
True.  Well if those are the harmful pathways that increase 
cancer risk, then what study demonstrated that estrogen 
increases the risk of cancer? None, so why the concern about 
metabolites? 
 
47. NTX predicts the DEXA results  to be expected in two years. 
True 

 
48. According to the J of General Int Med, pooled data from 30 
trials demonstrated a 39% reduction in overall mortality for 
women who started estrogen at age 54.   
True, and so what is it that we don’t understand about 30 
studies? 
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49. In this study, those women that started estrogen at age 65 
had no change in mortality, not better nor worse.   
True:  Some had MI’s and some derived protection, with the 
overall RR being 1.0.  
 
50. The Nurses Health Study was a 20 year prospective study of 
120,000 women under age 55 whereas the WHI was a five year 
trial of 16,000 women with a mean age of 63 years.  
True:  But all younger women less than 60 had less morbidity 
and mortality.  Remember the WHI did not evaluate mortality, 
just events! 
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51. The WHI Trial found an increase in cardiac 
events with HRT without a change in 
cardiovascular mortality or total mortality. 
   
True 
 
52. The NHS found significant reduction in 
cardiac events as well as cardiovascular and 
total mortality.       
True 
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53. The NHS studies demonstrated a total mortality 
risk of 0.63.   
True 
 
54. The researchers from the WHI Trial now 
recommend estrogen for primary prevention.  
False, they should but they can’t see the forest from 
the trees. 

 
55. Many studies demonstrate that HRT can halt the 
progression of atherosclerosis if Tx is started early in 
the course of the disease. (=primary prevention). 
True, as estrogen does and statins do not! 
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56. 65 y/o male develops DVT after prostate surgery.  All of his 
doctors advise him to never take testosterone due to 
prostate cancer risks and DVT risks.  What do you advise 
him? 

Stop the testosterone as he still has a 30% risk of recurrence of 
DVT even though it may have been provoked. 
 
57. What do advise him if he is your father? 
Take the testosterone.  There is no evidence that testosterone 
will increase the risk of recurrence of DVT or prostate cancer.  
Without testosterone, he may die sooner of CAD, CVA, cancer, 
DM, dementia. 
Based on your knowledge, what would you do if it was you?  
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58. These same studies demonstrate a decrease in CAD as time 
progresses except for during the first year after starting HRT.  
True:  Oral estrogen can be prothrombotic, however it is very 
rare (30/10,000) and only with CEE!  So far we have not 
witnessed that in any study with oral E2.  I still treat the majority 
of women, over 95%, with oral E2 as the oral form provides far 
greater prevention of plaque progression and reversal than 
transdermal E2.  Only contraindication to oral E2 is history of 
thrombosis, either in the patient or their family. 
 
59. Estrogen prevents plaque deposition so that thrombus 

never forms.  Therefore use it early and never stop. 
True:  Remember that CAD ≠ CAD.  Estrogen prevents plaque 

formation and progression and can even reverse plaque (EPAT 
and DANISH studies). 
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Perimenopause 
60. 53 Y/O female c/o severe breast swelling, bloating, feeling 
like going to “explode” and have a heavy period.  LMP was 4 
months ago.  Why is this and what is treatment? 

 
• Remember perimenopause = no man’s land = anything that 

happens is normal.  This is a common scenarios seen in 
perimenopause and is treated with progesterone.  This 
patient is typically anovulatory and producing no 
progesterone.  Producing no progesterone makes her 
“estrogen dominant” with too high a level of estradiol causing 
an increase in endometrial growth, breast pain, and feeling 
like she is going to explode.  The treatment is progesterone in 
oil 100 mg/ml at a dose of 1 ml IM or 400 to 800 mg SL BID 
until symptoms resolve &/O she menstruates.  She will then 
need daily progesterone for perimenopausal symptoms.   
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61. 53 Y/O female c/o severe HF & NS but is still menstruating.  Why 
is this and what is the treatment? 

The second scenario is due to lack of inhibin that drives up FSH and the 
resultant increase of estradiol to very high levels.  This patient still menstruates 
normally (still makes some progesterone) but has HF & NS due to loss of 
inhibin, not estrogen.  The very high levels of estrogen combined with NS & HF 
indicates that high dose progesterone is required to  oppose the high level of 
estrogen. Treatment is with either 100 mg IM progesterone or high dose 
progesterone SL or PO, and at a high enough dose to resolve symptoms, like 
400 to 800 mg per day. 
Avoid estrogen until patient develops HF or symptoms no longer controlled with 
just progesterone.  
The treatment for perimenopause is high dose progesterone, either IM for 
severe symptoms or SL or PO for moderate symptoms.  Avoid estrogen until 
symptoms are no longer controlled with just progesterone.   
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Compliance Issue 
62. 55 Y/O female on HRT c/o heavy bleeding 
while going camping for 1 week (personal 
experience) . Why did this happen? 
• What is the first question you should always 

ask when a menopausal woman on HRT c/o 
bleeding? 
 

• Did they stop the progesterone?  She stopped 
progesterone because she forgot to pack it.  

• Always ask if they stopped, forgot, or simply 
ran out of progesterone which is the MCC of 
bleeding.  
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For Men Only:  
BONUS QUESTION 

63. What 3 B’s do you pack when going 
camping in order to avoid the most 
encountered and feared other 2 B’s? 

 
Beer, Bait, and Bioidentical HRT in order to avoid 
Blood that attracts Big Bears! 
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Section 3 Questions & Testosterone Pearls 

1 



 
• Loss of testosterone after age 40 causes 

symptoms of andropause which should be 
treated just like menopause in women. 
 

• Same physical and emotional changes as 
menopause. 
 

• Sexual changes occur,  potency,  fertility, 
 erectile function,  libido and pleasure. 
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• Increased urinary frequency,   urinary stream, 
and hesitancy. 
 

• Testosterone maintains muscle, bones, and 
connective tissues which all decrease at 
andropause. 
 

• Testosterone prevents and treats diabetes by  
insulin receptor site sensitivity,  muscle mass, 
 fat mass = better blood sugar control. 
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• Autoimmune disorders improve with 
testosterone (RA, SLE, MS) 
 

• Testosterone improves wound healing, resists 
infections. 
 

• Testosterone lowers cholesterol and 
triglycerides (synthetics do the opposite). 
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• Testosterone has overwhelmingly been shown 
to lower cardiovascular disease and all 
metabolic risk factors, lipids, and lipoproteins 
associated with increased risk. 
 

• Testosterone deficiency is associated with 
decreased drive, motivation and performance.  
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• Lack of testosterone contributes to physical, 
emotional and mental changes. 
 

• Testosterone prevents urinary tract atrophy and 
symptoms associated with age. 
 

• Muscles of bladder function atrophy and 
prevent proper function. 
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• Testosterone does not cause prostate cancer.  
Multiple studies and meta-analyses support 
this. 
 

• Prostate size grows in the presence of low 
testosterone levels.  Studies show no adverse 
effects on prostate function. 
 

7 



• Testosterone improves urinary and sexual 
function as well as musculoskeletal, 
cardiovascular, neurologic, and immune 
systems. 
 

• Male andropause is a preventable and 
treatable condition. 
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• Estrogen is claimed to affect the prostate.  No 
study of administering testosterone (which 
always raises estradiol levels) has 
demonstrated any increase in CA or BPH. 
 

• Studies treating prostate cancer with estradiol 
not only do not make symptoms worse but no 
study shows any harm to giving estradiol, only 
benefit. 
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1. Even if the PSA remains below 4.0, pts should 
not be treated with testosterone if their free 
PSA > 25%.  

False as % free PSA > 20 is desirable.  Monitor 
velocity of change. 

2. Men with very low testosterone levels should 
be first evaluated by: 

• Pituitary imaging 
• FSH & LH levels 
• Prolactin level 
• Estradiol level 
• History of prior use 

 
Answer: Prolactin level, history of prior use 
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3. Testosterone transdermal gel raises DHT 
levels higher than injectable.    
True, but raising DHT has never been shown to 
be harmful except for raising libido.  And don’t 
measure levels which are meaningless. 
 
4. Transdermal testosterone is associated with 
a higher risk of erythrocytosis than injectable. 
False 
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5. Bioidentical (not synthetic) testosterone raises 
LDL. 
False, lowers LDL 
 
6. Testosterone raises HDL. 
True, but only transdermal and not IM 
 
7. Testosterone raises lipoprotein A. 
False 
 
8. Testosterone raises apolipoprotein A. 
True 
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9. Testosterone raises apolipoprotein B. 
False 
 
10. Testosterone increases libido but not penile 
rigidity. 
False 
 
11. Testosterone raises hip and spine bone 
mineral density in men but not women. 
False 
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12. The preponderance of current evidence 
demonstrates that testosterone therapy is 
associated with increased conversion of occult 
prostate CA to overt clinical disease. 
False as testosterone has never been shown to 
increase risk of prostate CA. 
 
13. Testosterone has been shown to prevent 
CAD in men but not in women. 
False, as it’s important for both. 
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14. Oral estrogen raises bioavailable 
testosterone levels. 
False, lowers it due to increase in SHBG. 
 
15. Transdermal estrogen effectively raises 
bioavailable testosterone better than oral 
estrogen. 
False: Transdermal doesn’t raise it and has no 
effect on it as it has no effect on SHBG. 
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16. Baseline testosterone levels in men are not always 
correlated with symptoms of low testosterone.  
True as levels never predict symptoms, only receptor site 
activation and genetics affect symptoms.  Don’t restrict a 
hormone treatment based on numbers and ignore 
symptoms. 
 
17. Testosterone serum level is the only biologic 
parameter that reflects androgen activity.   
False:  Hypogonadal symptoms are due to receptor site 
sensitivity and hypofunction, not necessarily due to low 
serum levels. 
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18. Normal measured levels of a hormone 
always imply normal physiologic effects.  
 
 False:  Receptor site sensitivity correlates with 

symptoms regardless of serum levels. 
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19. Supraphysiologic levels of testosterone do 
not adversely affect lipids.  
False:  That is the problem with injectable 
testosterone in that the parental use can 
adversely affect lipids. 
 
20. Nocturnal penile tumesence is androgen 
dependent. 
True 
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21. Transdermal testosterone can be transferred by vapor.  
True:  Be aware of the BBW on all commercial testosterone 
products.  However this warning is not required of compounded 
testosterone but should be.  Advise of transference and fertility 
issues and document this! 
 
22. Finasteride artificially lowers PSA 50%.    
True 

 
23. Finasteride artificially lowers % Free PSA by 50%. 
  
False:  5α-reductase inhibitors will lower the total PSA by 50% but 
not the % free PSA. 
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24. Blood banks are happy when men with erythrocytosis donate 
blood.  
False:  Blood banks consider erythrocytosis to be polycythemia = 
blood dyscrasia or myelodysplasia.  Blood banks cannot accept 
blood from anyone with a blood disorder.  Therefore the blood 
bank will not accept blood for donation if a patient has PCV as they 
can’t tell the difference between erythrocytosis or PCV.  Therefore 
one must pay for the blood-letting or phlebotomy.  This is an 
unneeded hassle and expense for a benign process that is 
physiologic.  So don’t do it, unless the PMD insists on it. 

 
25. Patients with erythrocytosis should undergo the same 

therapeutic maneuvers that patients undergo when they live 
at altitude in order to thin their blood. 

True, which is absolutely nothing-don’t phlebotomize. 
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