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Instructions for claiming credit 

 
Attendees wishing to claim credit for participation but DID NOT COMPLETE the Online Pre Program Survey 
please do the following to claim your credits: 
To receive your statement of credit go to FCMcme.org/bhrt and follow the instruction provided.  
Enter the program Course Code BHRT471015J (where indicated).  Once entered follow the prompts.  
 
Attendees wishing to claim credit who COMPLETED the online Pre Program Survey prior to attending we 
recommend the following to claim your credits: 
Return to the FCMcme.org website and sign in (using the email address and password previously submitted).  
Once signed in you will be directed to your FCM "User Record" page where a "Take Exam" link will be displayed 
directly across from the program title. Click the link and follow the prompts. 
 
Upon successful completion of the online Post Examination and Evaluation Form you will be directed to your FCM 
User Record page where you may Print/View your Statement of Credit (certificate). Certificate links become a 
permanent part of you FCMcme.org user record. You may return anytime in the future to the FCMcme.org 
website to Print/View previously claimed credits. We also invite you to participate in any of our online.   

Disclosure Statements  
Dr. Rouzier has no significant financial interest in any of the products or manufacturers mentioned. 
 
Planning Committee: 
Neal Rouzier, MD, Content Expert,  Jeanette M. Dunn, RN, EdD, Lead Nurse Planner, Rachelle Meenach-Ligrano, MSN, 
FNP-C, Nurse Planner, have no significant financial interest in any of the products or manufacturers mentioned.  
 
 

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

1) Recognize the benefit of MR-guided trans-rectal prostate biopsy and subsequent state of the art focal laser 
ablation of prostate cancer in comparison with other more problematic standard treatment modalities. 

2) Implement into your practice the Dynamic contrast Enhanced MRI with real time temperature mapping and tracer 
washout for accurate diagnosis and location of prostate CA. 

3) Review prognosis and complications for radical prostatectomy, proton gun radiation therapy, brachytherapy, 
cryotherapy, HIFU, laser ablation, as well as costs. 

4) Review management strategies and importance of testosterone utilization in prostate cancer survivors as well as 
literature support.  How to be your patient’s advocate as no one else where explain all the ins and outs of the 
various available treatments. 

5) Evaluate the association of testosterone and estradiol levels and the risk of developing prostate cancer.  Should 
be raise, block, or administer estrogen based on the literature? 

6) Recognize that based on the recent medical literature, physicians should be freed of any antiquated and 
unscientific restrictions that inhibit optimal treatment of their patients with testosterone, whether it is before or after 
prostate cancer diagnosis. 

http://fcmcme.org/
http://fcmcme.org/
http://fcmcme.org/
http://fcmcme.org/


7) Recognize that optimal thyroid levels are best as recent studies determine that high TSH levels are associated 
with increased arterial stiffness and plaque thereby increasing CVD risk. 

8) Review the recent NAMS position statements that further distinguish the emerging differences in the therapeutic 
benefit-risk ratio between ERT & HRT at various ages and time intervals from onset of menopause. 

9) Recognize high testosterone levels in women are associated with an increased risk of breast cancer.  Also 
understand that studies show testosterone administration is protective against breast cancer and is apoptotic to 
cancer cells.  This demonstrates that association does not prove causation and one should not extrapolate them 
to be the same. 

10) Recognize high estrogen levels in men are associated with increased cardiovascular risk.  However estrogen 
administration in men protects against heart disease and prostate cancer.  This demonstrates another example 
where association does not imply causation.   

11) Evaluate and discuss my 50 most difficult management cases involving HRT. 
12) Identify current approaches to manage vaginal bleeding, DUB, and endometrial hyperplasia. 
13) Discuss the recent medical evidence that seems to counter everything that you have learned in regards to 

preventing prostate cancer. 
14) Review medical studies demonstrating the various mechanisms of estrogen’s ability to stop prostate cancer 

growth. 
15) Recognize androgen deprivation therapy in men results in higher cardiovascular mortality and metabolic 

complications and this can be prevented by simply administering estrogen. 
16) Identify how Traumatic Brain Injury affects quality of life by pituitary dysfunction:  When and how to test and not 

miss it. 
17) Evaluate recent literature demonstrating the mechanism by which synthetic progestins increase breast cancer 

development through the production of the RANKL protein. 
18) Utilize dual intravaginal therapy to maximize the effect on atrophic vaginitis, chronic UTI, incontinence, and sexual 

dysfunction. 
19) Review the historical perspective that pieces together the studies to understand the complexities in the NAMS 

recommendation for HRT. 
20) Review a fun and entertaining article that puts in perspective the often distorted, oversimplified, over-exaggerated, 

and simply wrong conclusions from the WHI investigators. 
21) Evaluate abnormal lab tests and various symptoms in complex and confusing cases. 
22) Evaluate exactly when to use estrogen in premenopausal women and when not to use it:  Anovulation vs. 

amenorrhea. 
23) Identify different types of estrogen and progesterone and when to prescribe each. 
24) Review various scenarios that dictate when to switch to alternate forms of HRT, based on history, BMI, risks, and 

compliance. 
25) Discuss Hair loss in women:  Current approach to reverse hair loss. 
26) Describe various alternatives in testosterone administration in women. 
27) Review when to switch from oral to transdermal estrogen; when to switch from transdermal to oral estrogen. 
28) Discuss the current approach to preventing CVD in women with Syndrome W (X). 
29) Discuss how to treat the vagina with pills, patches, rings, and things. 
30) Review of management strategies for progesterone intolerance. 
31) Discuss HRT review, myths, updates, alternatives when the usual routine doesn’t work. 
32) Update on diagnosis, treatment, and prevention of prostate cancer.  Should we be prescribing estrogen to men 

instead of blocking it. 
33) Review management strategies for estrogen intolerance. 
34) Evaluate the best prevention and treatment for incontinence and UTI, from wet to dry and dry to wet.  Prevention 

is the key before use of drugs or surgery. 
35) Identify current recommendations from NAMS for HRT and ERT and how they differ from past recommendations.  

Oh how the pendulum swings. 
36) Review the history as to why the world believes testosterone causes prostate cancer. 
37) Review further data demonstrating that E2 is the best estrogen but not the safest. 
38) Review the work up for elevated PSA and that doesn’t mean biopsy and what to do when the biopsy is negative. 
39) Discuss how to design a study of T3 to make sure that it fails. 
40) Review literature of spironolactone and its BBW. 
41) Discuss the most recent FDA BBW for testosterone as it pertains to MI, CVA, and DVT. 
42)  Review dosing and administration of tranexamic acid to stop your patients from bleeding. 

 
 

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. The Foundation for Care Management (FCM) is accredited by the 
Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical education for physicians.  
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 this activity. 
 
The ACCME defines a “Commercial Interest” as any entity producing, marketing, re-selling, or distributing health care 
goods or services consumed by, or used on, patients.  
 
Nursing Statement 
 
The Foundation for Care Management is an approved provider of continuing nursing education by the Washington State 
Nurses Association Continuing Education Approval & Recognition Program (CEARP), an accredited approver by the 
American Nurses Credentialing Center’s Commission on Accreditation.   
Pharmacy Statement 
 

The Foundation for Care Management is accredited by the Accreditation Council for Pharmacy Education as a 
provider of continuing pharmacy education. Program #0347-9999-15-004-L01-P *This CME is Application Based (A).Objectives 
are appropriate for pharmacy. This activity is 21 pharmacy contact hours.  Initial release July 10, 2015 
 
 
 

 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. 

http://www.fcmcme.org/
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  PART IV:  COURSE DESCRIPTION 
 
One would think that 3 courses on HRT would be all that is needed to adequately practice 
BHRT.  However attendees have requested that they want more, but with more complexity and 
problem solving as opposed to didactic.  Hence Part IV. 
 
Although there are new articles, research, updates, literature critiques, and sarcasm (of course), 
the majority of this course will be problem solving, case management, mistakes to avoid, and 
tricks of the trade.  The audience will consist of those with significant experience, questions, and 
issues that make for an excellent experience for both me and participants as we all learn from 
patients and ourselves.  Extensive literature review in Parts I, II, & III have not allowed me to 
present all the interesting and complicated cases and situations that I have encountered in the 
last 15 years of practice.  I have included 60 of my most complex and problematic cases from 
the last 15 years but it will require you to have masterful understanding of Parts I, II, and III in 
order to understand the reasoning behind the treatment and management of these problematic 
cases.    
 
First we will review the latest NAMS recommendations.  It is a step in the right direction.  
However I will use the medical literature to, of course, prove to them what they should have said 
and done as opposed to their sole reliance on the WHI trial.  It should be the summation of all 
available data that should dictate our treatment, not just one study.  We will then review the 
evolution from testosterone causes prostate cancer to maybe it protects against cancer to now 
where we prescribe it to men with active cancer.  Although commonly (incorrectly) thought to 
cause prostate cancer, estrogen has been a mainstay to treat and protect against prostate 
cancer.  In fact it may be through aromatization that testosterone can protect against prostate 
cancer.  We will also review at what level of estradiol results in a flip of the lipids that then 
become cardio-protective.  Although it has been customary and fashionable to utilize aromatase 
inhibitors to block aromatization of testosterone to estrogen, the most recent study 
demonstrates using an AI increases gynecomastia, visceral and subq fat, cholesterol, and 
sexual dysfunction.   
 
Please read the agenda and course outline for a more complete synopsis of topics and 
objectives. So bring your tough cases, comments, thoughts and ideas and have another fun 
weekend with your talented peers.  This will be a collection of the most talented and 
experienced physicians in this industry.  Caution:  Part IV will be thought provoking, intense, and 
very complex.  And just maybe you’ll be able to pass that Certification Exam.  Enjoy. 
Neal 



 
 
   PART IV:  OUTLINE & AGENDA 
Friday  
7:00 – 8:00 am  
Registration 
 
8:00-9:00 a.m. 
Section 1:  35 Q & A  

• Risks of PCOS and treatment to prevent complications.   
• Relative risks of P4 and clotting.   
• Effects of oral P4 on estradiol levels and effects of SL P4 on weight.   
• Relative risks of estradiol levels and prostate CA. 

 
9:00-10:00 a.m. 
Section A   

• Appreciate a literature review of which type of estrogen to use in which circumstances 
and why. Oral vs transdermal, risks vs. benefits, and recent NIH studies. 

• Evaluate the most important literature summary chapter on estrogen and progesterone 
that you will ever read proving the harm of estrogen deprivation and the benefit of 
replacement = a must for everyone’s library. 

• Review all the long-term studies demonstrating the effect of estrogen on morbidity and 
mortality and the pathophysiology behind it all. 

• Determine how to assess studies of association that do not prove causation in contrast 
to RCT’s that prove causation through interventional study. 

• Do not extrapolate to prove a theory as one must intervene to prove causality. 
 
10:00 Break 
 
10:15 -11:15 a.m.   
Section 2:  39 Q & A:  
Estrogen in men for CVD protection and that cause CVD.  

• Understand the risks of estrogen deprivation in men and importance of SHBG.     
• Learn the importance of fatty acid esters in CVD protection and how to increase them.   
• All hormones provide CVD protection in the correct form. 

 
11:15 - 12:15 p.m.  
Section B   
Estrogen in men:  Good, bad, or indifferent? 

• Review the studies demonstrating estrogen is associated with an increased risk of heart 
disease and cancer in women as well as heart disease in men = an association. 

• Review the extensive literature on the beneficial effect of estrogen in men in the 
treatment and prevention of prostate cancer and heart disease = proves benefit= 
causation.   

• Understand the various methods for raising estrogen in men and consequences of each.  
• Evaluating the literature and understanding the difference between cause and effect and 

how it pertains to hormones.   
• Discuss how association does not prove causation and to prove this requires the need 

for RCT’s to differentiate.   



• Practice HRT according to the EBM and not confabulation = don’t lower estrogen. 
• Learn how to increase visceral fat, decrease libido, increase lipids, and increase 

dementia through aromatase inhibitors as per NEJM. 
 
 
12:15 - 1:15 p.m. Lunch 
 
1:15 - 2:15 p.m. 
Section 3: 43 Q & A:  

• Methods to increase risk of depression and how to avoid it.   
• Amenorrhea vs. anovulation, work-up, diagnosis & treatment.  
• Breast proliferation markers and how to reduce them with HRT.   
• Treatment of endometrial proliferation.  Easy Treatment made easy for “no man’s land.”  

Evaluating the various effects of SHBG in HRT. 
 
2:15-3:15 p.m. 
Section C:   
Review the historical perspective of testosterone causing prostate CA or how easily we 
can be lead astray.   

• Understand how Huggins was correct in his assumption but also very wrong in his 
conclusion.  Huggins led us astray with just one patient! 

• What level of testosterone is conducive to the growth of prostate cancer? 
• What level of testosterone is safest to maintain for prostate cancer protection?  
• Is it possible or safe to utilize testosterone in prostate cancer survivors and at what point 

in time?   
• Using testosterone in men with active cancer?  What does the literature support and 

under what circumstances. 
• Understand the complexity of the saturation model that is demonstrated in the world’s 

literature. 
• Does testosterone cause prostate cancer or does it not?  Well it depends.  Yes it does 

but treatment does not, rather endogenous does but exogenous does not. 
• Review of the meta-analysis and world’s expert opinions. 

 
3:15 – 3:30 Break 
 
3:30 - 4:30 p.m.  
Section 4: 23 Q & A:  
Treatment for high TSH and high Free T3. Really, what is estrogen dominance and is it 
really IR in disguise?   

• Hair loss in men vs. hair loss in women.   
• Blood donation with use of HGH, testosterone, finasteride.   
• When to use estrogen in premenopausal women and when not to.   
• When to measure it and when not to. 

 
4:30 - 5:30 pm 
Section D  
Review the new NAMS recommendations for HRT with comparison of past 
recommendations- understanding why the change in attitude. 



• Evaluate whether they utilize all current literature on which to base their 
recommendations or are they still stuck on the WHI?  My critique and commentary 
follows. 

• Discuss the pathophysiology of estrogen deprivation and biology of estrogen 
replacement. 

• Describe the nonsensical use of long-term of estrogen blockade in women. 
 
  
5:30 - 6:30 pm 
Section 5: 31 Q & A 
40 case scenarios requiring alternate types of hormones.   

• Which vaginal estrogen to use, when, and why.   
• TOC for vaginal atrophy and UTI.  Work-up and treatment for vaginal bleeding.  

Alternative treatment for excessive, non-pathological vaginal bleeding (DUB).   
• Vaginal estrogen troche, pills, patches, rings and things to protect the vagina. 

 
 
Saturday  
Registration 
8:00 - 9:00 a.m. 
Section E  
Look at the advanced treatment of the vagina and how to make it work better with 
estrogen, DHEA, and Oxytocin. 

• Review of the literature of further treatment of sexual dysfunction, both for women and 
men using Oxytocin. 

 
Section F 
Review the diagnosis and treatment of prostate cancer-state of the art with MRI-S and 
laser ablation. 

• Discuss treatment centers, procedures, side effects, and costs of ablation vs HIFU. 
• Other treatment modalities for prostate cancer vs. newer treatments not covered by 

insurance.   
• Relative Risks of HRT in comparison with standard drug regimens for other illnesses- 

HRT is really quite safe in comparison with commonly prescribed medicines. 
• Review the detriments of estrogen blockade and benefits of testosterone and estrogen 

replacement in men. 
• Case presentation of before and after MRI laser ablation with lab review.  What values to 

shoot for when treating with estrogen.  A virtual reality of lab values when treating with 
estrogen.  

 
 
9:00 - 10:00 a.m. 
Section 6:  27 Q & A 
Interesting HRT cases and how to solve the mysteries.   

• Serum sickness from testosterone, diagnosis, treatment, avoidance.   
• Treatment of young men with hormones can be life-saving also.  
• Alternative testosterone treatments for women and how to reduce side effects and 

improve compliance.  
• Lab review with case management for problems with lab values and how to manage the 

complicated and confusing cases. 



 
10:00 Break 
 
10:15-11:15 a.m. 
Section G:   
Discuss new insights into thyroid hormone replacement. 

• Discuss use of T3 alone and what it does to lab values. 
• Review the studies demonstrating genetics (DIO2 gene) predict response to T3 that 

explains the wide range of responsiveness. 
• Discuss the plethora of data from pharmaceutical studies that prove that T3 is worthless 

and not needed. 
• Explain how to design a study to prove that T3 does not work. 
• Discuss why athyreotic patients don’t do well on T4. 
• Thyroid for ED? 
• Review the recent Medco advisory to stop Armour thyroid. 

 
 
11:15 - 12:15 p.m. 
Section 7:  74 Q & A: 
Optimal levels of estrogen and progesterone in men. 

• Alternative methods of testosterone administration in men. 
• The ins and outs of PCOS, harm, prevention. 
• HRT cycling? 
• HRT and fertility, what to advise. 
• Function of inhibin and treatment of loss. 
• HGH and mitosis vs. apoptosis. 
• Side effects of estrogen and treatment.  Use of metabolites and DIM. 
• Treatment of erythrocytosis for pre-surgery clearance. 

 
 
12:15 – 1:15 Lunch 
 
1:15 – 2:15 pm  
Section H: 
An entertaining review of HRT literature and the use of statistics to change outcomes or 
what the investigators should not have done with the numbers.   

• HRT-Real Concerns and False Alarms:  Understanding statistics of the WHI and how 
they make no sense on re-evaluation. 

• Traumatic Brain Injury and pituitary insufficiency that everyone misses. 
 
 
2:15 - 3:15 p.m. 
Section I: 

• Review the treatment for common side effects/complications of HRT.   
• Evaluate different treatment options for heavy menstrual bleeding (dysfunctional uterine 

bleed or DUB) in pre-menopausal women. 
• Discuss work-up and various treatment modalities including tranexamic acid (Lysteda) to 

decrease fibrinolysis. 



• Evaluation and management with laboratory work-up to assist in the diagnosis of 
postmenopausal vaginal bleed.   

• Review complex estrogen lab levels, that don’t make sense and why, and various 
treatment options. 

• Understand the treatment of a man with prostate cancer, both active and cured. 
 
 
3:15 – 3:30 pm 
Break 
 
3:30 - 5:30 pm 
Section J: 
How high can one go with estrogen therapy to treat sub-therapeutic levels?  Why do you 
fear it?  A lab review with various doses and corresponding estradiol levels. 

• Review the latest NAMS article deciphering the safety and efficacy of HRT in 
comparison with other commonly used medications. 

• Understand the difference in mortality when comparing estrogen vs. statins vs. ASA for 
cardiovascular protection. 

• Review which medicines reverse plaque and which ones don’t. 
• Evaluate the various studies showing increased breast cancer with statins in comparison 

with HRT/ERT. 
• Review which hormone/med provides the best protection against CVD mortality as well 

as all-cause mortality and which hormone/med increase mortality. 
• Update and evaluate breast markers and MPA vs. OMP. 
• Study the mechanism behind Provera and Depo-provera in stimulating the RANKYL 

protein and the subsequent increase in breast cancer risk. 
• Review why and how to block RANKYL with Denosumab. 

 
 
Sunday 
7:30 – 8:00 a.m. 
Registration 
 
8:00 - 9:00 a.m. 
Section K:  
Final review of the testosterone studies demonstrating testosterone causes an increase 
in MI.  Letters to patients and doctors. 

• How to CYA when prescribing testosterone and what to add to your consent forms. 
9:00 a.m. 
Break 
 
9:15 - 11:00 a.m. 
Section 8 
50 complex cases, treatment and management. 
 
 
11:00-12:00 Noon 
Section L: Q & A  
Questions and answers with case reviews from articles from Part IV: 
 



• What is the course of action to take when women report weight gain after starting HRT? 
• What is the course of action to take when women report progesterone intolerance? 
• A patient with an elevated PSA has a (-) TRUS biopsy.  So now what? 
• So what makes you the prostate cancer expert? 
• Your BHRT patient of 15 years suffers an MI which results in her cardiologist taking her 

off HRT.  Should she be off HRT or on HRT?  What the PMD won’t understand and 
doesn’t know. 

• At what point can hormones be resumed after a diagnosis of CA prostate, breast, uterus, 
and ovary? 

• What is the appropriate treatment to block progesterone in a patient with a progesterone 
receptor site (+) breast cancer who is a normally menstruating 45 y/o female on 
Tamoxifen?  What if the chemo resulted in loss of menstruation and ovulation and she 
developed endometrial proliferation from Tamoxifen? 

• Review cases demonstrating when and when not to use oral E2. 
• Which E2 does one use in older men with heart disease that also have prostate cancer 

and are very symptomatic on Casodex and Lupron? 
• When to transition from oral estrogen to transdermal and vice versa and whether it 

differs in men or women? 
• Why use oral E2, P4, and testosterone for Syndrome X and not transdermal?  Think 

SHBG, weight gain, and hirsutism respectively. 
• Why use oral P4 and oral testosterone in older women?  Think about saliva and 

compliance. 
• What is the appropriate treatment for endometrial hyperplasia in postmenopausal 

women on Tamoxifen? 
 
12 pm:  Adjourn 

• Discussion of Part V. 
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SECTION A 
A COMPLETE LITERATURE REVIEW 

Everything that you should know 
about estrogen that your peers don’t. 

But my doctor says… 
Which estrogen to use and why. 

Table of Contents 



ESTROGEN 

• Protects against major illness: 
– Heart Disease 
– Strokes 
– Colon CA    
– Osteoporosis 
– Urinary tract infections 
– Alzheimer’s disease 
– Macular degeneration 
– Cataracts 



 ORAL VS. TRANSDERMAL 

• Oral estrogen raises matrixmetalloproteinase (MMP) 
• Oral estrogen raises triglycerides 
• Oral estrogen raises CRP 
• Oral estrogen raises SHBG which ↓ free testosterone 
• Increases clotting factors by first pass effects 

 
• Transdermal estrogen avoids all 5 of the foregoing 
• It is the safe estrogen! 



“I consider prescribing oral 
estrogen to be malpractice” as 
per endocrinologist at AMMG 

meeting 

• The danger in belief trumping evidence is that 
it impairs our ability to behave logically and 
consistently and can cause us to disregard 
awkward data that may ultimately provide 
promising avenues for research. 



CAUSE VS. EFFECT? 
ASSOCIATION VS. CAUSATION? 

• If you do not understand the difference between 
association and causation and why, then you will 
not understand this section. 

• You must understand that association ≠ causation. 
• You must understand the difference between an 

observation (association) study and an 
interventional (cause) study. 

• Interventional randomized controlled trials are 
necessary to judge an effect whereas an 
association may be the opposite. 



• A cause and effect relationship cannot be 
established by an observation (poor reliability 
of observational studies). 

• Observational studies are inconsistent and 
inconclusive as to causality. 

• Cause and effect relationship can be 
established through interventional studies = 
randomized controlled trials. 

• One must intervene to observe causality, not 
simply observe. 

• And don’t extrapolate! 



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

Hormone Replacement Therapy and 
Cardiovascular Disease 

 
• Cardiovascular disease 

including coronary artery 
disease and stroke is the 
leading cause of death in 
women. 

• Endothelium-dependent 
vasodilator response to 
acetyl-choline is improved 
by 17 β-estradiol 



Wood MJ, Cox JL. HRT to prevent cardiovascular 
disease. What studies show, how to advise 
patients. Postgrad Med. 2000 Sep 1;108(3):59-
60, 63-6, 69-72. 

HRT to prevent cardiovascular disease 

• Cardiovascular disease remains 
the leading cause of death and 
disability in women. 

• Menopause carries an increased 
rick of cardiovascular disease. 

• Decreased estrogen levels have 
multiple detrimental effects on 
the vasculature, lipid profile and 
fibrinolytic and coagulation 
systems. 

• The long-term effects of these 
physiologic changes may lead to 
accelerated atherosclerosis and 
an increase in clinically apparent 
cardiovascular, cerebrovascular, 
and peripheral vascular disease. 



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

Increased cardiovascular mortality 
after early bilateral oophorectomy 

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

•  Estrogen treatment 
may reduce this risk. 



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

Oophorectomy and cardiovascular 
mortality: is there a link? 

• Reduction in endogenous estrogen is 
associated with unfavorable changes in 
serum lipids. 

• Meta-analysis of observational studies 
found that oophorectomy more than 
doubled the risk of CVD. 

• No significant association with 
mortality was found for women 
treated with estrogen. 

• Although estrogen therapy may 
alleviate the excess risk of CVD after 
early oophorectomy, many women do 
not receive this treatment. 



Shoupe D, Parker WH, Broder MS, et al. Elective 
oophorectomy for benign gynecological disorders. 
Menopause. 2007 May-Jun;14(3 Pt 2):580-5. 

Elective oophorectomy for benign 
gynecological disorders 

• Numerous reports link 
oophorectomy to higher rates of 
cardiovascular disease, osteoporosis, 
hip fractures, dementia, short-term 
memory impairment, decline in 
sexual function, decreased positive 
psychological well-being, adverse 
skin and body composition changes, 
and adverse ocular changes, as well 
as more severe hot flushes and 
urogenital atrophy. 

• Preservation of ovaries until women 
are at least aged 65 years was 
associated with higher survival rates. 



Parker WH, Broder MS, Chang E, et al. Ovarian 
conservation at the time of hysterectomy and long-term 
health outcomes in the nurses' health study. Obstet 
Gynecol. 2009 May;113(5):1027-37. 

Ovarian conservation at the time of hysterectomy and 
long-term health outcomes in the nurses health study: 

ranked “changes clinical practice” by F1000 

• For women never using 
estrogen therapy, 
bilateral oophorectomy 
before age 50 increased 
risk of all-cause 
mortality, coronary 
heart disease and 
stroke. 



Mishell DR. Evolving evidence from clinical trials. 
Menopausal Medicine. 2007;15(2):S1-S5. 

• A major effect of exogenous 
estrogen is to increase circulating 
levels of the cardioprotective 
HDL-C and lower circulating levels 
of the deleterious LDL-C. 

• More than 40 observational 
epidemiologic studies have 
shown that administration of 
estrogen to postmenopausal 
women substantially reduces 
both cardiovascular morbidity 
and mortality.  Relative risk (RR) 
of cardiovascular mortality with 
estrogen use was 0.37. 

• In the Nurses Health Study the RR 
was 0.55 for users of oral 
conjugated estrogen alone. 



Wood MJ, Cox JL. Hormone replacement therapy and 
cardiovascular risk in the postmenopausal female. 
Postgraduate Medicine. 2000;108(3):59-72. 

Hormone replacement therapy and 
cardiovascular risk in the postmenopausal 

female 
• Cardiovascular risk reduction with 

HRT in post-menopausal women 
has been supported by numerous 
epidemiologic studies, the 
majority of which have shown a 
40% to 50% reduction. 

• The Nurses Health Study found an 
overall reduction in incidence of 
myocardial infarction, stroke and 
total mortality with HRT. 

• Women with one or more risk 
factors for CAD had a 50% 
reduction in all-cause mortality 
compared with an 11% reduction 
in women without such risk 
factors. 



Gambrell RD. The Women's Health Initiative reports: 
Critical review of the findings. The Female Patient. 2004; 
29:25-41. 

The Women’s Health Initiative Reports: 

• The Cache County study 
indicated that ET 
initiated after age 60 
years increased the risk 
of AD but decreased it 
by 84% when initiated 
at the menopausal 
transition and used for 
more than 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. 

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 unless 
such use has exceeded 
10 years 



JGSM. October 2000 

• The effect of estrogen 
on cognition and 
memory function itself 
could play a role, but 
the neuro-protective 
effects of estrogen in 
the brain may be even 
more important. 



JGSM. October 2000 

• The resulting proteins formed 
the Aβ40-42 peptides, 
precipitate in the neuron, 
forming the amyloid plaques 
that ultimately result in the cell 
death and neuronal loss in 
Alzheimer's disease.    

• Therefore, the process of 
precipitating protein formation 
which in turn kills neurons is a 
primary pathogenic process in 
Alzheimer’s disease. 

• Treatment with 17-beta-
estradiol  led to increased alpha-
secretase activity and 
diminished release of 
precipitating Aβ peptides. 



JGSM. October 2000 

• Estrogen clearly has many 
important neuroactive 
properties that one could 
reasonably postulate would 
be beneficial in Alzheimer’s 
disease. 

• ERT might best be started at 
perimenopause or 
immediately post-
menopause. 

• Estrogen as a possible 
preventive agent for 
Alzheimer’s disease is an 
issue of overwhelming 
importance when the public 
health impact is considered. 



Gambrell RD. The Women's Health Initiative reports: 
Critical review of the findings. The Female Patient. 2004; 
29:25-41.  

The Women’s Health Initiative Reports: 
• 20 years, observed decreased death 

from heart disease and even cancer 
in estrogen-only users. 

• In a retrospective secondary 
prevention trial of cardiovascular 
mortality, Sullivan observed an 
almost 100% survival for 10 years in 
estrogen users compared with 60% 
for in non-users. 

• Postmenopausal women must 
continue ET in adequate dosages for 
many years to achieve the maximum 
benefits.  The lowest effective 
dosage for the shortest period of 
time is invalid as the benefits of 
long-term HT far exceed the risks – 
the WHI notwithstanding. 



Hormone replacement therapy. Hippocrates. 2000 

Hormone Replacement Therapy 
• 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 n the placebo group. 

• Decreased risk in the later years was 
offset by the unaccountable increase 
in risk during the first year. 

• “estrogen users had 80% less cardiac 
events…  And “long term users do 
indeed gain long term benefit.” 
 



Current status of the role of transdermal estrogen 
therapy. Suppl Menopause Mgmt. 2008 Mar/Apr;17(2) 

Current status of the role of 
transdermal estrogen therapy 

• A recent meta-analysis showed body 
fat was reduced with estrogen. 

• Insulin resistance tended to be more 
reduced with oral estrogen. 

• This analysis also found a greater 
reduction in the ration of LDL/HDL 
with oral estrogen, and a greater 
increase in triglycerides. 

• Oral estrogen was also associated 
with a greater increase in the 
inflammatory marker CRP, but also 
produced larger reduction in 
coagulation markers PAI-1 and 
protein. 

• Oral estrogen also resulted in 
increased MMP-9 and decreased 
tissue inhibitor of MMP, which were 
not observed with transdermal 
estrogen. 



Current status of the role of transdermal estrogen 
therapy. Suppl Menopause Mgmt. 2008 Mar/Apr;17(2) 

Con’t • The effects of estrogen therapy 
on MMP’s is especially 
interesting as these 
inflammatory mediators are 
thought to contribute to the 
rupture of atherosclerotic plaque 
in severely atherosclerotic blood 
vessels.  

•  Increased MMP production in 
response to oral estrogen 
therapy has been proposed as 
one potential explanation for the 
early increase in thrombotic 
events due to plague rupture 
observed in some studies where 
oral estrogen was used for 
secondary prevention of 
cardiovascular disease. 



Mishell DR, McNelle LG. Evolving evidence from clinical trials. 
Menopausal Medicine. 2007 Nov;15(2):S1-S12. 

Evolving evidence from clinical trials 
• The unified hypothesis predicts that 

hormone therapy begun at the time of 
menopause should result in a decrease 
of CHD over time.  

• If hormone therapy is begun several 
years after menopause there will be an 
increase in CHD events soon after 
starting therapy among women with 
subclinical coronary artery 
atherosclerosis, while the remaining 
healthy women will subsequently have a 
reduction in CHD events by retarding 
atherosclerosis development! 

• Clinicians should avoid initiating high 
doses or oral estrogen in women older 
than 60 years because some of them 
may have subclinical coronary 
atherosclerosis and the prothrombotic 
and inflammatory effects of oral 
estrogen can cause coronary artery 
occlusion (tx?) 
 



Am J Med. 2009 Nov;122(11):1016-1022. 
Salpeter SR, Cheng J, Thabane L, et al. Bayesian meta-
analysis of hormone therapy and mortality in younger 
postmenopausal women. Am J of Med. 2009 
Nov;122(11):1016-1022. 

Bayesian Meta-analysis of hormone 
therapy and mortality in younger 

postmenopausal women 
• Data using Bayesian 

meta-analysis indicated 
a reduction in mortality 
in younger 
postmenopausal 
women taking hormone 
therapy compared with 
no treatment. 



Hodis HN, Mack WJ. Postmenopausal hormone therapy and 
cardiovascular disease in perspective. Clin Obstet Gynecol. 
2008 Sep;51(3):564-580. 

Postmenopausal hormone therapy and 
cardiovascular disease in perspective 

• These studies showed 
that young 
postmenopausal 
women with 
menopausal symptoms 
who use HT for a long 
period of time have 
lower rates or mortality 
and coronary heart 
disease. 



The writing group for PEPI trial. Effects of estrogen or 
estrogen/progestin regimens on heart disease risk factors in 
postmenopausal women. The Postmenopausal Estrogen/Progestin 
Interventions (PEPI) Trial. JAMA. 1995 Jan 18;273(3):199-208. 

Effects of estrogen or estrogen/progestin 
regimens on heart disease risk factors in 

postmenopausal women 
 

• Meta-analysis showed reduction in heart 
disease. 

• One of the most attractive mechanisms is 
the favorable effect of unopposed oral 
estrogens on lipoproteins, increasing high 
density lipoprotein cholesterol (HDL-C) 
and decreasing low density lipoprotein 
cholesterol (LDL-C). 

• HDL-C is the best predictor of coronary 
heat disease risk in women, up to half of 
the apparent cardiovascular benefit 
observed in estrogen-treated women may 
be mediated by the higher HDL-C levels. 



Karim R, Mack WJ, Lobo RA, et al. Determinants of the effect of 
estrogen on the progression of subclinical atherosclerosis: Estrogen in 
the Prevention of Atherosclerosis Trial. Menopause. 2005 Jul-
Aug;12(4):366-73. 

Determinants of the effect of estrogen on the 
progression of subclinical  atherosclerosis: 

estrogen in the prevention. 
• Unopposed 17beta-estradiol 

reduced carotid 
IMT progression in post-
menopausal women in part 
by increasing HDL-
cholesterol and decreasing 
LDL-cholesterol. Although 
women randomized to 
estradiol showed 
improvement in all the 
markers of carbohydrate 
metabolism. 



Teoh H, Quan A, Leung SW, Man RY. Vascular effects of estrone 
and diethylstilbestrol in porcine coronary arteries. Menopause. 
2009 Jan-Feb;16(1):104-9. 

Vascular effects of estrone and 
diethylstilbestrol in porcine coronary 

arteries 
 

• 17β-estradiol is more 
effective than estrone 
and DES at enhancing 
endothelium-
independent relaxation 
and reducing vascular 
contraction in porcine 
coronary arteries. 



• The short-term 
modulatory actions 
exerted by physiological 
concentrations of 17β-
estradiol on agonist-
induced vasorelaxation 
and vasoconstriction are 
specific and not shared by 
the other natural 
estrogen estrone and the 
synthetic estrogen DES. 

 



Störk S, von Schacky C, Angerer P. The effect of 17beta-
estradiol on endothelial and inflammatory markers in 
postmenopausal women: a randomized, controlled trial. 
Atherosclerosis. 2002 Dec;165(2):301-7. 

The effect of 17beta-estradiol on endothelial and 
inflammatory markers in postmenopausal women: 

a randomized, controlled trial. 
• No effect was observed on 

hs-CRP levels in any group. 
• We conclude that a 

combination therapy with 
1 mg 17beta-estradiol 
favorably affects the 
vascular inflammation 
processes as indicated by a 
neutral effect on hs-CRP 
and reduction of cell 
adhesion molecules. 



Casanova G, Radavelli S, Lhullier F, Spritzer PM. Effects of 
nonoral estradiol-micronized progesterone or low-dose oral 
estradiol-drospirenone therapy on metabolic variables and 
markers of endothelial function in early postmenopause. Fertil 
Steril. 2009 Aug;92(2):605-12.  

Effects of nonoral estradiol-micronized progesterone or low-
dose oral estradiol-drospirenone therapy on metabolic 

variables and markers of endothelial function 
 in early post- menopause 

• Total and non-high-
density-lipoprotein 
cholesterol and C-
reactive protein levels 
remained unchanged. 



Gorodeski GI. ERT/HRT in Diabetic Women. Female 
Patient. 2001 Jan;26:28-35. 

ERT/HRT in Diabetic Women 

• Use of transdermal ERT 
may sacrifice the 
potential benefits of 
oral ERT on fibrinolysis: 
vascular reactivity and 
lipid levels.  

• Some women cannot 
tolerate transdermal 
therapy because of skin 
irritation. 



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

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. 

 



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. 

Esterified estrogens and conjugated 
equine estrogens and the risk of 

venous thrombosis 
• Our finding that 

conjugated equine 
estrogen but not 
esterified estrogen was 
associated with venous 
thrombotic risk needs to 
be replicated and may 
have implication for the 
choice of hormones. 



Baker VL. Alternatives to oral estrogen replacement. 
Transdermal patches, percutaneous gels, vaginal creams and 
rings, implants, other methods of delivery. Obstet Gynecol 
Clin North Am. 1994 Jun;21(2):271-97. 

Alternatives to oral estrogen replacement. 
Transdermal patches, percutaneous gels, vaginal 

creams and rings, implants, other methods of 
delivery 

• With CEE (Premarin), even these 
high serum levels of estrone do not 
reflect the total amount of 
circulating estrogen.  

• This is because CEE consist of three 
major components: estrone sulfate 
(50-60% of the preparation) and 
two estrogens not normally made 
by humans, equilin sulfate (20-30%) 
and dihydroequilin sulfate (15%).   

• CEE are many times higher than the 
levels of estradiol or estrone 
achieved. 



Baker VL. Alternatives to oral estrogen replacement. 
Transdermal patches, percutaneous gels, vaginal creams and 
rings, implants, other methods of delivery. Obstet Gynecol Clin 
North Am. 1994 Jun;21(2):271-97. 

Con’t • Transdermal estrogen has been 
demonstrated to raise high-density 
lipoprotein cholesterol (HDL-C, the 
cardioprotective lipoprotein, and to 
lower low-density lipoprotein 
cholesterol (LDL-C), the atherogenic 
lipoprotein.  These effects however are 
smaller than those seen with oral 
estrogen 

• Beneficial effects on the cholesterol 
profile have not bee demonstrated in all 
studies with transdermal estradiol 
(Table 1).  

• The HDL, subfraction is probably the 
most important for cardioprotection and 
it is the primary fraction increased by 
oral estrogen therapy. 

• Overall these data for overall protective 
support for oral estrogen.  There are no 
long term data on non-oral estrogen… 
 



Baker VL. Alternatives to oral estrogen replacement. 
Transdermal patches, percutaneous gels, vaginal creams and 
rings, implants, other methods of delivery. Obstet Gynecol Clin 
North Am. 1994 Jun;21(2):271-97. 

Con’t • But this route of therapy 
probably has favorable effects 
on circulating lipids, though 
less marked than with oral 
therapy.  Transdermal 
estradiol lowers triglycerides, 
transdermal estradiol is a 
good choice for women with 
elevated triglycerides and 
tendency toward 
hypertension or thrombosis 



Relationship between serum levels of sex 
hormones and progression of subclinical 

atherosclerosis in postmenopausal women 
• Estrogen and SHBG are 

associated with reduced 
subclinical 
atherosclerosis 
progression in healthy 
postmenopausal 
women.  These 
associations are 
partially mediated by 
their beneficial effects 
on lipids. 



Sex hormone-binding globulin and insulin-like growth factor-
binding protein-1 as indicators of metabolic syndrome, 

cardiovascular risk, and mortality in elderly men 

• Low SHBG indicated 
increased 
cardiovascular and 
coronary disease 
mortality. 



Low sex hormone-binding globulin as a predictive 
marker for insulin resistance in women with 

hyperandrogenic syndrome.  

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

 



Endogenous sex hormones and breast 
cancer in postmenopausal women: reanalysis of nine 

prospective studies. 
 

• SHBG was associated 
with a decrease in 
breast cancer risk. 

• Levels of endogenous 
sex hormones are 
strongly associated 
with breast cancer 
risk in 
postmenopausal 
women. 



• 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. 

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



Aging, androgens, and 
the metabolic syndrome in  longitudinal  

study of aging. 
 • SHBG levels exerted the 

greatest influence on 
development of the MS. 

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

 



Lower sex hormone-binding globulin is more strongly 
associated with metabolic syndrome than lower total 
testosterone in older men: the Health in Men Study 

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



• Sex hormone-binding 
globulin (SHBG) levels are 
inversely related to the 
risk of carotid 
atherosclerosis. 

• “This study confirms 
previous findings that 
high sex hormone-binding 
globulin levels are a 
marker of a more 
favorable cardiovascular 
status.” 



Low sex hormone-binding globulin is associated 
with low high-density lipoprotein cholesterol 

and metabolic syndrome in women with PCOS 
 

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



Sex differences of endogenous sex 
hormones and risk of type 2 diabetes 

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



Endogenous postmenopausal hormones and 
carotid atherosclerosis: A case-control study of 
the atherosclerosis risk in communities cohort 

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



• A brand new study shows 
that high fibrinogen fore-
tells who is likely to die 
within 42 months of 
suffering a heart attack 

• “Fibrinogen levels were the 
only independent predictor 
of mortality”. 

 



• In addition, all treatment 
groups had lower 
fibrinogen levels than the 
placebo group and no 
overall changes in systolic 
blood pressure or body 
weight. 

• The form of estrogen 
administration affects the 
magnitude of the 
metabolic response.  The 
lipid lowering effects of 
transdermal estrogen 
preparations are much 
less significant than those 
of oral preparations. 
 



HRT lowers fibrinogen in postmenopausal 
women, may reduce heart disease 

• One year of hormone 
replacement therapy 
(HRT) lowered fibrinogen 
levels in healthy post-
menopausal women. 

• Estradiol valerate 2mg/d 
• Elevated plasma 

concentrations of 
fibrinogen have been 
associated with an 
increased risk of ischemic 
heart disease. 



• The only estrogen that conferred oxidation 
resistance to the LDL, however, was after 
formation of esters with 17β estradiol. 

• This suggests that only 17β estradiol, not 
estrone or estriol, has antioxidant activity 
and protects against LDL oxidation. 

• Postmenopausal women with high levels of 
endogenous estrogens, but predominantly 
estrone, have a high incidence of 
cardiovascular disease. 

• In contrast, premenopausal women have 
higher levels of 17β estradiol and are well 
protected from cardiovascular disease. 

• This implies that the specific loss of 17β 
estradiol at menopause, not the loss of 
estrogens per se, results in increased levels 
of atherogenic oxidized LDL. 

• Studies performed with less than adequate 
doses of estriol give the fallacious impression 
that estriol protects the endometrium from 
hyperplasia. 

• Estriol induces endometrial hyperplsia 
 

 



Differential effects of oral and transdermal estrogen 
replacement therapy on endothelial function in 

postmenopausal women 
• Several mechanisms have been 

suggested to contribute to the 
cardiovascular effects of oral 
estradiol.  These include oral 
estradiol-induced increases in HDL 
cholesterol and decreases in LDL 
cholesterol and lipoprotein(a). 

• Compared with oral estradiol, 
transdermal estradiol appears to 
have no or only marginal effects on 
plasma lipid and lipoprotein 
concentrations. 

• We conclude that oral but not 
transdermal estradiol induces 
potentially anti-atherogenic changes 
in in-vivo endothelium-dependent 
vasodilation and lipid concentrations. 



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-C 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% 

• Oral estradiol therapy saw an increase in 
plasma concentrations of HDL-C and a 
decrease in LDL-C with the estradiol patch, 
neither of which reached statistical 
significance 

• 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 



• They concluded that 30% of the 
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, dose at 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. 

• 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. 

• Ability of LDL particles to modulate 
vascular function may depend on their 
content of estradiol fatty acid esters. 



• Oral estrogens, but not transdermal estrogens, 
increases plasma concentrations of CRP.  The clinical 
significance of the oral estrogen induced increases in 
CRP is quite unclear.  To consider oral estrogen 
therapy as pro-inflammatory based on the CRP 
increase in likely not very useful. 

• Paradoxically, although plasma concentrations of 
CRP are increased after oral estrogen therapy, 
others markers of inflammation are decreased. 

• After plaques have become complicated the 
increased abundance of MMP-9 would likely be 
deleterious. 

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

• Large increase in serum concentrations of MMP-9 
among the postmenopausal women treated with 
oral estradiol, whereas no increase was found 
among the women treated with transdermal 
estradiol. 

• Plasma concentrations of MMP-9 were increased in 
the oral therapy group but not in the transdermal 
therapy group. 



Hormone therapy in postmenopausal 
women: 2010 NAMS position statement 

• Data from both observational studies 
and RCT’s demonstrate an increased 
risk of VTE with oral HT. 

• In the WHI trials there were 18 
additional VTE’s per 10,000 women 
per year of EPT and 7 additional VTE’s 
per 10,000 women per year of ET 
when the entire cohort was analyzed.  
VTE risk in RCT’s emerges soon after 
HT initiation (i.e. during the first 1-2 
y) and the magnitude of the excess 
risk seems to decrease somewhat 
over time 

• 4 additional VTEs per 10,000 women 
per year of ET I women ages 50-59  

• The baseline risk of VTE also 
increases relative to BMI.  For obese 
women (BMI>30) the baseline risk 
was almost threefold greater. 



• WEST was a trial that 
assess the effect of 17β 
estradiol. 

• There were no 
increased rates of 
venous 
thromboembolism 
(VTE) or breast cancer 
in the estradiol 
compared to the 
placebo group. 



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

• Further, the up-regulation of the 
expression of the MMP’s by oral, but 
not transdermal estrogen may 
promote positive remodeling in the 
early stages of atherogenesis so 
transdermal estrogen therapy might 
be preferred. 

• Thrombosis increases with 
increasing age, to not up-regulate 
the MMP-9 expression of 
macrophages in the fibrous caps of 
established complex atherosclerotic 
plaques. 



Parenteral versus oral treatment of 
postmenopausal women with estrogen 

• 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. 



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



WHICH ESTROGEN IS RESPONSIBLE 
FOR BENEFITS? 

• E2 (estradiol) is primary ovarian estrogen 
that is lost at menopause. 

• Conjugated Equine Estrogen (Premarin) was 
most common estrogen studied 
demonstrating all the benefits of estrogen. 

• No major study or company gives a hoot 
about estriol. 

• ELITE, DANISH, EPAT, WEST, CORA studies 
utilize only E2. 



• In our data estrogen 
therapy was associated 
with a substantial 
decrease in risk of fatal 
colon cancer.  These 
results were consistent 
with several published 
studies suggesting a 
protective role of 
exogenous estrogens in 
the development of 
colorectal cancer. 

 



DANISH TRIAL 2012 

• Not a study of Premarin/Provera 
• Study of bioidentical estradiol 
• No increase risk of heart disease-statistical 

decrease risk of heart disease 
• No increase in DVT 
• Decreased risk of stroke 
• Decreased risk of breast cancer 
• Opposite results of WHI 
• Natural & bioidentical ERT safe and beneficial in 

contrast to synthetic HRT 
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Indifferent? 

 
An evidence-based review for optimal health 

in men 

 
 

NEAL ROUZER, M.D. 
 

www.nealrouzier.com 



WHERE DO YOU THINK YOUR 
LEVELS OF ESTROGEN SHOULD BE? 

VS. 
WHERE DOES OUR SCIENCE 

SUGGEST OUR LEVELS SHOULD BE? 
 



Prospective case-control study of premenopausal serum 
estradiol and testosterone levels and breast cancer risk.  

 
• Results suggest that 

premenopausal women 
with elevated serum 
testosterone levels are at 
an increased risk of breast 
cancer.  



Body mass index, serum sex hormones, and 
breast cancer risk in postmenopausal women.  

• The results are compatible 
with the hypothesis that the 
increase in breast cancer risk 
with increasing BMI among 
postmenopausal women is 
largely the result of the 
associated increase in 
bioavailable estradiol. 

• So is it the estrogen or BMI 
that increases the risk? 



Endogenous sex hormones and breast cancer in 
postmenopausal women: reanalysis of nine 

prospective studies. 
• SHBG was associated 

with a decrease in 
breast cancer risk. 

• Levels of endogenous 
sex hormones are 
strongly associated with 
breast cancer risk in 
postmenopausal 
women.  
 



Serum concentrations of estrogens, sex hormone-binding 
globulin, and androgens and risk of breast cancer in 

postmenopausal women. 

• Higher serum 
concentrations of 
estrogens were associated 
with increased breast 
cancer risk in 
postmenopausal women.  



Unconventional Estrogens 

• The only estrogen that 
conferred oxidation 
resistance to the LDL, 
however, was after 
formation of esters with 
17β estradiol.   



• This suggests that only 17β estradiol, not estrone 
or estriol, has antioxidant activity and protects 
against LDL oxidation.   

• Postmenopausal women with high levels of 
endogenous estrogens, but predominantly 
estrone, have a high incidence of cardiovascular 
disease.  

• In contrast, premenopausal women have higher 
levels of 17β estradiol and are well protected 
from cardiovascular disease.   

• This implies that the specific loss of 17β estradiol 
at menopause, not the loss of estrogens per se, 
results in increased levels of atherogenic oxidized 
LDL. 



Low testosterone and sex hormone-binding globulin levels 
and high estradiol levels are independent predictors of type 

2 diabetes in men. 

• Men with higher 
estradiol levels had an 
increased risk of later 
diabetes. 
 

• Again, is it the estradiol, 
the ↑ BMI, or the ↑ 
visceral fat? 



Circulating Estradiol and Mortality in Men With 
Systolic Chronic Heart Failure 

• Among men with 
chronic CHF and 
reduced LVEF, high and 
low concentrations of 
estradiol compared 
with the middle quintile 
of estradiol are related 
to an increased 
mortality. 



Estradiol and Metabolic Syndrome in Older 
Italian Men: the InCHIANTI Study 

• Interestingly, while 
testosterone levels decline 
with age, estradiol (E2) levels 
remain relatively stable 
resulting in a decreased 
testosterone/estradiol ratio.  

• Because E2 levels tend to be 
elevated in morbid obesity, 
insulin resistance and 
diabetes, it is reasonable to 
hypothesize that high E2 levels 
are associated with MS in 
older men.  (Associated but 
not causative). 
 



Estradiol and Metabolic Syndrome in Older 
Italian Men: the InCHIANTI Study 

• Participants with MS had 
significantly high serum 
free and total E2. 

• In older men high E2 is 
independently associated 
with MS. 
 



Endogenous oestradiol and cardiovascular disease in 
healthy men: a systematic review and meta-analysis 

of prospective studies. 

• Mean body mass index (BMI) 
of the study population may 
have modified the 
relationship between E2 and 
incident CVD. 

• If present an effect of E2 on 
risk for CVD might be 
modulated by BMI. (It’s not 
the E2 but the BMI and VF)! 



Association of obesity and insulin resistance with 
serum testosterone, sex hormone binding globulin 

and estradiol in older males.  

• Obesity among aging males is 
associated with insulin 
resistance and 
hyperinsulinism.  

• All above factors correlate 
with decreased serum levels 
of testosterone and sex 
hormone binding globulin as 
well as increased estradiol.  



Endogenous Sex Hormones and Cardiovascular 
Disease Incidence in Men 

• A higher serum estradiol 
level was associated with 
lower risk for CVD events. 

• The findings are consistent 
with the hypothesis that 
endogenous estrogen has 
vasculoprotective 
influences in (normal) 
men. 

 



Endogenous Sex Hormones and 
Cardiovascular Disease in Men 

• The studies reviewed in 
this article suggest that 
circulating endogenous 
sex hormones and 
estrogens have a neutral 
or beneficial effect on 
cardiovascular disease in 
men. 



So there are 2 ways of blocking 
estrogen in men: 

 
• ADT with LHRH inhibitors 
• Aromatase inhibitors 

 
• And so what happens when we block estrogen 

in men? 



Effects of transdermal estrogen on levels of lipids, 
lipase activity, and inflammatory markers in men 

with prostate cancer 

• Androgen deprivation therapy: 
• Recognizing and reducing the 

toxicity of this therapy, including 
worsened lipid levels and 
cardiovascular disease (CVD) risks, 
has become an important clinical 
concern.  

• Oral estrogen therapy induces 
hypogonadism and mitigates many 
side effects of ADT, but has high 
thrombosis risk (DES). Transdermal 
estrogen therapy (TDE) has a lower 
thrombosis risk than oral estrogen 
and may improve CVD risk 
compared with ADT. 
 



Effects of transdermal estrogen on levels of lipids, 
lipase activity, and inflammatory markers in men 

with prostate cancer 

• 8 weeks of TDE 0.6 mg/day 
resulted in: 

• Total cholesterol, LDL 
cholesterol, and 
apolipoprotein B levels 
decreased.  

• HDL-2 cholesterol increased.  
• TDE on longer-term follow-up 

improves lipids, CVD and 
mortality rates and avoids the 
toxicity of ADT. 



Low-Dose Estrogen Supplementation Improves 
Vascular Function in Hypogonadal Men 

• It is widely accepted  that in 
women, estrogens provide 
protection against the 
development of 
cardiovascular disease. 

• Endogenous estrogens 
produced by aromatization 
of androgenic precursors 
are of physiological 
importance. 

• Estrogen supplementation 
(estradiol 1 mg daily) was 
studied in men. 



Low-Dose Estrogen Supplementation Improves 
Vascular Function in Hypogonadal Men 

• Systolic and diastolic blood 
pressures were reduced.  

• HDL cholesterol levels increased 
significantly. 

• We conclude that low-dose oral 
estrogen supplementation in 
hypogonadal men is well 
tolerated, lowers blood pressure, 
and may affect vascular reactivity 
in a manner that is potentially 
beneficial through several 
mechanisms, including 
enhancement of basal NO release 
and attenuation of vasoconstrictor 
responses to angiotensin II and 
norepinephrine. 
 



Role of Estrogens in the Regulation of 
Membrane Microviscosity 

• This study demonstrated that the 
suppression of endogenous 
estrogens with an aromatase 
inhibitor, anastrozole, results in 
impairment of flow-mediated 
dilatation of the brachial artery in 
healthy young men.  

• The authors proposed that 
estrogens might play a direct 
regulatory role in endothelial 
function not only in women but also 
in men.  

• We speculate the estrogen induced 
NO production might modulate the 
membrane microviscosity both in 
men and women.  



Physiological levels of estradiol stimulate 
plasma high density lipoprotein-2 cholesterol 

levels in normal men.  
• We administered an aromatase 

inhibitor, testolactone (Teslac) to 
prevent the normal conversion of T to 
E2 thereby producing a selective 
estrogen deficiency state in normal 
young men. 

• We found that in men who received T 
plus Teslac, E2 levels were profoundly 
suppressed during treatment. 

• Plasma HDL cholesterol,  particularly, 
the HDL-2 fraction, decreased 
significantly in response to the low 
serum E2 level.  

• Plasma apolipoprotein-A levels also 
decreased significantly. 



Physiological levels of estradiol stimulate plasma 
high density lipoprotein-2 cholesterol levels in 

normal men.  

• We conclude that in men, 
physiological levels of E2 are 
important in maintaining 
plasma levels of HDL 
cholesterol. 

• That estrogen in the amount 
normally produced in men, 
may offer some degree of 
protection against 
cardiovascular disease in 
males, as they do in women.  
 



Estrogens and Cardiovascular Disease 
in the Male 

• In men with aromatase deficiency 
low levels of HDL-C have been 
observed along with high levels of 
LDL-C and TG.  

• In healthy men, estradiol level is 
positively associated with levels of 
apolipoprotein-A and regulation of 
systolic and diastolic blood pressure.  

• It acts along with testosterone to 
maintain normal levels of insulin 
sensitivity. The effects of estrogens 
can also be explained by their action 
as regulators of nitric oxide. 

• An association was observed 
between elevated levels of estradiol 
and reduced risk of cardiovascular 
disease for men older then 56 years. 



Estrogens and Cardiovascular Disease 
in the Male 

• In healthy men subjected to estrogen 
suppression a reduction was observed 
in plasma levels of HDL-C, particularly 
fraction 2  and a significant reduction 
in flow-mediated vasodilation.  

• Estrogen supplementation in healthy 
men aged more the 65 years reduces 
the levels of homocysteine, 
fibrinogen, and plasminogen activator 
inhibitor and has a favorable effect on  
cholesterol, VLDL- C, LDL-C and HDL-C.  

• Vascular reactivity is greater in those 
receiving estrogens and testosterone 
than in those receiving testosterone 
alone.  
 



Effects of Aromatase Inhibition on Bone Mineral 
Density and Bone Turnover in Older Men with Low 

Testosterone Levels 

• In older men aromatase 
inhibition increases 
testosterone levels, decreases 
estradiol levels and appears 
to decrease BMD.  

• Aromatase inhibition worsens 
skeletal health in aging men 
with low or low normal 
testosterone levels. 



The role of aromatization in testosterone 
supplementation.   Effects on cognition in older men. 

• However, only the group with 
elevated estradiol levels (T 
group) demonstrated 
significant verbal memory 
improvement. 

• In healthy older men, 
improvement in verbal 
memory induced by 
testosterone administration 
depends on aromatization of 
testosterone to estradiol.  



Testosterone Tx Helps Obese Men Trim 
Waistline 

• Obese hypogonadal men 
lost an average of 36 
pounds during long-term 
testosterone replacement 
therapy (TRT).  

• The men also shed 3.5 
inches from their waistline 
as they lost fat mass and 
added lean body mass to 
their body composition. 



Testosterone Tx Helps Obese Men Trim 
Waistline 

• “There is no evidence of an 
increased risk of prostate 
cancer in testosterone-
treated men.” 

• “When you look at data 
from major urological 
conferences, like the 
American Urological 
Association, this is now the 
general understanding that 
testosterone does not 
increase the risk of prostate 
cancer.” 
 



Testosterone: More Is Not Always Better 

• Despite the numerous 
publications from our group and 
others regarding the key role of 
estrogen in bone metabolism in 
men, none of my colleagues 
inquire or seem to care one way 
or another about their estradiol 
levels.  

• At least based on this anecdotal 
experience, it seems that even 
in the minds of well-informed 
male medical professionals, 
more testosterone is clearly 
“better,” whereas estrogen is 
largely irrelevant.  



Testosterone: More Is Not Always Better 

• BMD decreased by 1.7% in the 
anastrozole treated group. 
 

• The 50% increase in testosterone 
levels was trumped by the much more 
modest 20% reduction in estradiol 
levels, leading to negative skeletal 
effects of anastrozole therapy in aging 
men. 
 

• More recent studies have now also 
demonstrated that serum estradiol 
and not serum testosterone levels are 
the most robust hormonal predictors 
of fracture risk in aging men.  
 



Testosterone: More Is Not Always Better 

• Relatively small reductions in 
estradiol levels appear to 
significantly modulate rates 
of bone loss. 

• It is the higher estradiol 
levels associated with the 
higher testosterone levels 
(rather than the testosterone 
levels themselves) that are 
necessary for optimal 
skeletal benefits. 
 



Testosterone: More Is Not Always Better 

• There is evidence for estrogen in 
regulating body composition. 
 

• Estradiol not only prevented 
bone loss but also increased lean 
body mass and inhibited the 
orchiectomy-associated increase 
in fat mass.  
 

• These findings indicate that 
aromatization of testosterone to 
estradiol may be critical not only 
for skeletal preservation but also 
for beneficial effects on body 
composition. 
 



Testosterone: More Is Not Always Better 
• In summary, whereas the concept 

of using an aromatase blocker to 
enhance endogenous testosterone 
production was an attractive one, 
it does not appear to be a viable 
approach for preventing age-
related declines in bone mass or in 
improving parameters of body 
composition in men.  

• These findings also suggest that as 
males we should perhaps be just 
as interested in our estradiol levels 
as we seem to be in our 
testosterone levels, if not more so.  



Relationship of Serum Sex Steroid Levels and Bone Turnover 
Markers with Bone Mineral Density in Men and Women: A 

Key Role for Bioavailable Estrogen 

• Estrogen level was the 
consistent independent 
predictor of BMD in both 
men and postmenopausal 
women.  

• Age-related bone loss may 
be the result of E2 
deficiency not just in 
postmenopausal women 
but also in men. 



Relative contributions of testosterone and estrogen 
in regulating bone resorption and formation in 

normal elderly men.  
 

• We conclude that in 
aging men, estrogen is 
the dominant sex 
steroid regulating bone 
resorption. 



The Nonsteroidal Effects of Diethylstilbestrol: The Rationale For 
Androgen Deprivation Therapy Without Estrogen Deprivation in The 

Treatment of Prostate Cancer 

• LH-RH agonists: As a result of their 
use there has been an increase in the 
incidence of side effects, including 
osteoporosis, decreased cognitive 
abilities, vascular stiffness and 
fatigue. 

• Authors explored the use of estrogen 
in the form of diethylstilbestrol (DES) 
as an alternative treatment for men 
with prostate cancer, and introduce 
the concept of androgen deprivation 
without estrogen deprivation.  

• Androgen deprivation with DES can 
achieve effective prostate cancer 
control with demonstrable benefits 
compared to conventional LH-RH 
agonist therapy. 



The Nonsteroidal Effects of Diethylstilbestrol: The Rationale For 
Androgen Deprivation Therapy Without Estrogen Deprivation in The 

Treatment of Prostate Cancer 

• Rates of bone resorption and 
osteoporosis are less with the 
use of estrogen therapies.  

• Estrogen has a clear beneficial 
effect on cognitive function. 

• Estrogen has significant 
antiangiogenic and pro-
apoptotic effects on prostate 
cancer. 

 



The Nonsteroidal Effects of Diethylstilbestrol: The Rationale For 
Androgen Deprivation Therapy Without Estrogen Deprivation in The 

Treatment of Prostate Cancer 

    Estrogens have an added 
anticancer effect not 
otherwise seen in 
conventional LH-RH agonist 
therapy. 

• The efficacy of 1 mg DES 
extends well beyond its 
androgen suppressive 
effects. 
 



The Effect of Micronized Estradiol on Bone Turnover and 
Calciotropic Hormones in Older Men Receiving Hormonal 

Suppression Therapy for Prostate Cancer 

• 1 mg/d micronized E2 was studied: 
• Testosterone levels fell 3 wk after the 

initial LHRH-A injection, and NTX levels 
increased significantly (indicating bone 
loss). 

• E2 levels rose into the normal male 
range, and two resorption markers (NTX 
& CTX) decreased significantly by 33% 
(indicating reversal of bone loss). 

• We conclude that E2 inhibits bone 
resorption in hypogonadal men through 
a direct skeletal effect. 

• Low dose estrogen may be an option for 
the prevention and/or treatment of 
bone loss in this population.  
 



Transdermal Estradiol Therapy for Advanced 
Prostate Cancer-Forward to the Past? 

• Oral estrogens were abandoned 
as a treatment for prostate CA 
due to cardiovascular toxicity 
attributed to hepatic effect 
(high dose DES 5 mg).  

• In contrast, parenteral 
estrogens prevent first pass 
hepatic metabolism and 
substantially reduce 
cardiovascular risk, and long-
term transdermal estradiol 
therapy is believed to be 
cardioprotective.  



Transdermal Estradiol Therapy for Advanced 
Prostate Cancer-Forward to the Past? 

• Transdermal estradiol therapy produced 
an effective tumor response.  

• Cardiovascular toxicity was substantially 
reduced compared with that expected 
of oral estrogen, and other morbidity 
(gynecomastia) was negligible.  

• Transdermal estradiol therapy 
prevented andropause symptoms, 
improved quality of life scores, and 
increased bone density.  

• Transdermal estradiol costs a tenth of 
current LHRH therapy cost with the 
potential for considerable economic 
savings over conventional hormone 
therapies. 
 



Circulating Steroid Hormones and the 
Risk of Prostate Cancer 

• Epidemiologic studies have 
failed to support the hypothesis 
that circulating androgens are 
positively associated with 
prostate cancer risk and some 
recent studies have even 
suggested that high 
testosterone levels might be 
protective particularly against 
aggressive cancer.  

• By what mechanism? 
 



Circulating Steroid Hormones and the 
Risk of Prostate Cancer 

• Risk of prostate cancer was 
~ 30% lower for a doubling 
of the concentration of 
estradiol. 

• High levels of testosterone 
and adrenal androgens are 
thus associated with 
reduced risk of aggressive 
prostate cancer. 
 



Relationship of Serum Sex Steroid Levels to 
Longitudinal Changes in Bone Density in Young 

Versus Elderly Men 

• These data thus indicate 
that estrogen plays a key 
role both in the 
acquisition of peak bone 
mass in young men and 
the bone loss in elderly 
men. 

• Age-related decreases in 
bioavailable estradiol 
levels to below 40 
pmol/liter may well be 
the major cause of bone 
loss in elderly men. 



Estradiol, testosterone, and the risk for hip fractures 
in elderly men from the Framingham Study. 

 
• Men with low estradiol 

levels are at an 
increased risk for future 
hip fracture. 



Low Serum Testosterone and Estradiol 
Predict Mortality in Elderly Men 

• Elderly men with low 
serum testosterone and 
estradiol have increased 
risk of mortality, and 
subjects with low values 
of both testosterone 
and estradiol have the 
highest risk of mortality.  



Serum estrogen levels and prostate cancer risk in the 
prostate cancer prevention trial: a nested case-

control study 

• Our findings confirm 
those from previous 
studies that there are 
no associations of 
serum estrogen with 
prostate cancer risk in 
untreated men. 

 



Sex steroids and prostate carcinogenesis: 
integrated, multifactorial working hypothesis. 

• When estradiol is added to 
testosterone treatment, it 
results in a high incidence of 
prostate cancer  (in rats). 

• We postulate that endogenous 
factors present in every man, 
sex steroids, are responsible for 
the high prevalence of prostate 
cancer in aging men, androgens 
acting as strong tumor 
promoters in the presence of a 
weak, but continuously present 
genotoxic carcinogen 17beta 
estradiol. 

• Don’t extrapolate rats to 
humans! 



Gonadal Steroids and Body Composition, 
Strength, and Sexual Function in Men 

• Androgen deficiency 
accounted for decreases in 
lean mass, muscle size, and 
strength. 

• Estrogen deficiency 
primarily accounted for 
increases in body fat; and 
both contributed to the 
decline in sexual function. 



Harm of Estrogen Blockade 

 As serum testosterone levels 
decline, there is a concomitant 
decline in serum estradiol 
levels.  

• The potential role of the 
concomitant decline in 
estrogens is typically ignored.  

• Estrogen deficiency may be 
important in the pathogenesis 
of some consequences of male 
hypogonadism. (!!!!!) 



Gonadal Steroids in Men 

• Effects of testosterone with 
aromatase inhibition on body 
composition: 

• In cohort 2, the percentage of 
body fat increased in all groups 
when the aromatization of 
testosterone to estradiol was 
inhibited. 

• Subcutaneous-fat area increased 
in all groups in cohort 2 when 
estrogen was blocked! 



Gonadal Steroids in Men 
• Comparisons of changes in body 

composition and sexual function with 
and without aromatase blockade: 

• Inhibition of estrogen synthesis 
(cohort 2), as compared with intact 
estrogen synthesis (cohort 1), was 
associated with significant increases 
in the percentage of body fat, 
subcutaneous fat area, and with 
significant decreases in sexual desire 
and erectile function. 



Gonadal Steroids in Men 
• Changes in fat measures were 

primarily related to changes in 
estradiol levels. 

• Because increases in visceral fat 
reduce insulin sensitivity and are 
associated with diabetes and the 
metabolic syndrome, the marked 
increase in intraabdominal fat with 
aromatase inhibition could portend an 
increase in cardiovascular disease 
with long-term estrogen deficiency. 



Gonadal Steroids in Men 
• Our finding that estrogen has a 

fundamental role in the regulation of 
body fat and sexual function, coupled 
with evidence from prior studies of the 
crucial role of estrogen in bone 
metabolism, indicates that estrogen 
deficiency is largely responsible for some 
of the key consequences of male 
hypogonadism and suggests that 
measuring estradiol might be helpful in 
assessing the risk of sexual dysfunction, 
bone loss, or fat accumulation in men 
with hypogonadism. 



• After 50 years of administering IM 
testosterone to men which significantly raises 
estrogen levels, what study showed harm of 
raising estradiol levels and what study showed 
benefit to lowering estradiol levels?   



SECTION  C 

Testosterone and Prostate Cancer 

Table of Contents 



Prostate Cancer Risk in Testosterone-
Treated Men. 

• Data from all published prospective studies 
on circulating levels of total and free 
testosterone do not support the hypothesis 
that high levels of circulating androgens are 
associated with an increased risk of prostate 
cancer. 

• The long standing “androgen hypothesis” of 
increasing risk with increasing androgen 
levels can be rejected.  

• Instead, high levels within the reference 
range of androgens, estrogens and adrenal 
androgens decrease aggressive prostate 
cancer risk.  (Note: high level of estrogen!) 

• High-grade prostate cancer has been 
associated with a low plasma level of 
testosterone. 

 
 Raynaud JP. Prostate cancer risk in testosterone-treated men. J Steroid Biochem 
Mol Biol. 2006 Dec;103(1-5):261-266.  



Testosterone Replacement Therapy 
and Prostate Cancer 

• If T truly caused 
significant PCA growth, 
however, there should be 
observable evidence for 
it, such as increased PCA 
rates in men receiving 
TRT or among men with 
high endogenous T.  

• Yet, multiple reviews have 
failed to identify any such 
supporting evidence. 

 
 Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 
Clin N Am. 2007;34:555-563.  



• The issue at hand, however, is 
whether T administration 
causes increased PCA growth 
in a previously untreated 
man. 

• It is simply astounding to 
discover that the origin of this 
long-standing near-universal 
belief was based on a single 
patient. 
  Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 

Clin N Am. 2007;34:555-563.  



Saturation Model 

• There is strong evidence that a saturation level exists 
for prostate tissue with regard to T, with T levels 
greater than this saturation point not associated with 
additional growth (due to maximum saturation). 

• The saturation for T in prostate tissue likely occurs at 
relatively low serum concentrations, because TRT in 
hypogonadal men causes only a minor increase in PSA 
and prostate volume. 

• These results suggest that maximal or near-maximal 
prostate growth occurs at low circulating levels of T. 



Saturation Model 
• If TRT truly increased PCA rates in 

the short term, there should be 
an observable increased rate of 
PCA in men receiving TRT, an 
effect that has not been 
demonstrated. 

• There is no dispute that the 
presence of androgen is 
important for PCA growth or that 
severe reduction of androgens 
cause PCA regression. The 
question at hand is whether 
higher concentrations of T cause 
increasingly greater PCA growth, 
especially beyond the near-
castrate range. 

 
 Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 
Clin N Am. 2007;34:555-563.  



• Not one study has shown a direct 
correlation between total T levels 
and PCA. 

• The largest study of this type 
actually noted reduced PCA risk in 
men with higher T levels. 

• These prospective longitudinal 
studies proved two uniform and 
convincing points:  

• 1) that men who develop PCA do 
not have higher baseline T levels 
and  

• 2) that men with higher T levels 
are at no greater risk for 
developing PCA than men with 
lower T concentrations. 

 
 Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 
Clin N Am. 2007;34:555-563.  



• Other work has shown that 
low T is associated with 
high-grade Gleason scores, 
advanced stage at 
presentation, and worse 
survival. 

• Clinical PCA almost never 
occurs when men are in 
their 20s, when T levels are 
at their lifetime peak. 
Conversely, it becomes 
highly prevalent when men 
are older and T levels have 
declined.  

 
 Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 
Clin N Am. 2007;34:555-563.  



• One should expect to see a substantial number of 
PCA cases in extremely young men, but we don’t. 

• Because castration causes PCA to regress, how is 
it possible that T administration would fail to 
cause PCA to grow? 

• This suggests a model of saturation in which 
existing PCA tumors have access to all the 
androgens they can use at fairly low serum 
concentrations, with higher amounts 
representing a surfeit without impact on further 
growth. 

• These results indicate that changes in serum 
androgen levels in hypogonadal men are not 
reflected within the prostate itself. 



• Yet, all available evidence fails to 
demonstrate any significant 
relationship between T and PCA 
beyond the castrate or near-
castrate range. 

• There is a powerful effect of T 
concentration on prostate cancer 
growth. However, this effect 
clearly plateaus at some low 
concentration of T. 

• Our old analogy of T being like 
food for a hungry tumor is false 
and misleading… “T is like water 
for a thirsty tumor.” Once the 
thirst has been quenched by 
adequate (and relatively low) T 
concentrations, additional 
amounts serve as nothing more 
than an excess. 

 
 Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 
Clin N Am. 2007;34:555-563.  



• There are now several publications reporting 
no ill effects from administration of TRT in 
hypogonadal men previously treated for PCA. 

• The theory that higher T leads to enhanced 
PCA growth has been widely held for more 
than two thirds of a century. 

• Arguments offered over the years to support 
this theory lack substance, scientific rigor, or 
relevance. 

 
 



 

• Evidence for a lack of a growth-enhancing effect of T 
beyond the near-castrate level includes the following:  

• 1) longitudinal studies show no correlation of PCA risk 
with serum T levels.  

• 2) no precipitous increase in PCA is seen in high-risk 
men receiving TRT.  

• 3) PCA risk does not seem to be reduced in men with 
low T. 

• 4) clinical disease is almost nonexistent when T levels 
are at their lifetime peak.  

• 5) PCA only becomes highly prevalent when T levels 
have declined. 
 



 
 

 

 

• Studies have failed to show any correlation 
between higher T levels and tumor grade, stage 
of presentation, or survival. 
 
 

• Available evidence now supports a different 
model in which PCA growth is stimulated at 
near-castrate serum T concentrations but then 
soon reaches a saturation point greater than 
which higher T concentrations provide no 
increased stimulus to growth = maximum 
saturation. 



• Withholding of TRT in men 
because of the fear of PCA 
risk or progression is no 
longer tenable in an age of 
evidence-based medicine, 
because neither evidence 
nor theory supports this 
position.  

• Physicians should be freed 
of antiquated and 
unscientific restrictions that 
inhibit optimal treatment of 
their patients. 

 
 Morgentaler A. Testosterone replacement therapy and prostate cancer. Urol 
Clin N Am. 2007;34:555-563.  



• The long-standing belief that higher T leads to 
greater PCA growth in noncastrated men is 
contrary to all accumulated evidence and should 
be discarded.  

• The relation of T and PCA seems most consistent 
with a saturation model in which there is a 
powerful impact of serum T on PCA growth at 
castrate or near-castrate concentrations but little 
or no effect at higher T concentrations.  

• A wealth of evidence suggests that TRT does not 
increase PCA risk. 





Testosterone Therapy in Men With Prostate 
Cancer: Scientific and Ethical Considerations 

• The prohibition against 
the use of testosterone 
therapy in men with a 
history of prostate 
cancer is based on a 
model that assumes the 
androgen sensitivity of 
prostate cancer extends 
throughout the range of 
testosterone 
concentrations. 

 
 Morgentaler A. Testosterone therapy for men with prostate cancer: Scientific 
and ethical considerations. J of Urology. 2009 Mar;181:972-978.  



• Prostate cancer is exquisitely sensitive to changes 
in serum testosterone at low concentrations, and 
there is considerable evidence that prostate 
cancer growth becomes androgen indifferent at 
higher concentrations.  

• The most likely mechanism for this loss of 
androgen sensitivity at higher testosterone 
concentrations is the finite capacity of the 
androgen receptor to bind androgen. 

• Serum testosterone appears unrelated to 
prostate cancer risk in the general population. 

• Limited available evidence suggests that such 
treatment may not pose an undue risk of prostate 
cancer recurrence or progression. 



• The impetus for reconsidering T therapy 
in men with PCA stems from several 
factors, one of which is the increasing 
recognition of the health benefits of T 
therapy in hypogonadal men, including 
improvements in energy, vitality, sexual 
desire, erectile function, body 
composition and bone mineral density.  

• Another impetus is failure to observe a 
significant increase in PCA associated with 
T therapy in the general population, as 
would be predicted by traditional 
androgen dependent model of PCA.  

• Finally, there has been pressure from the 
substantial number of PCA survivors who 
desire an improved quality of life resulting 
from testosterone administration. 
 

 
 Morgentaler A. Testosterone therapy for men with prostate cancer: Scientific 
and ethical considerations. J of Urology. 2009 Mar;181:972-978.  



• There is a wealth of scientific and clinical studies 
regarding the relationship of androgens and PCA that 
are relevant to this issue. 

• Until fairly recently there was little reason to question 
the traditional prohibition against T therapy in men 
with PCA or the underlying belief that serum T was a 
primary driver of PCA growth throughout the range of 
T concentrations… and testosterone’s benefits were 
not widely appreciated either. 

• Reexamination of the evidence regarding T and PCA, 
calls into question the traditional view that higher 
serum T necessarily causes more rapid PCA growth. 

• Studies showed also there was “no compelling 
evidence” that exogenous T increased the risk of PCA. 



• A key observation is that AR 
has a finite binding capacity 
for androgen. Maximal 
binding (saturation) has 
been demonstrated to 
occur at low androgen 
concentrations.  

• Once AR is saturated with 
androgen, higher androgen 
concentrations do not result 
in greater androgen- AR 
binding and therefore no 
greater stimulation. 

 
 Morgentaler A. Testosterone therapy for men with prostate cancer: Scientific 
and ethical considerations. J of Urology. 2009 Mar;181:972-978.  



• A meta-analysis of 19 
controlled T therapy studies 
revealed no greater proportion 
of adverse prostate outcomes, 
such as increased PSA or PCA 
development, in men treated 
with T vs. placebo. 

• At least 21 longitudinal studies 
have examined the 
relationship of serum sex 
hormones to PCA 
development, and a majority 
revealed no significant 
relationship between 
androgens and PCA. 

 
 Morgentaler A. Testosterone therapy for men with prostate cancer: Scientific 
and ethical considerations. J of Urology. 2009 Mar;181:972-978.  



• In 2008 a global collaborative study was 
preformed to investigate this issue with 
greater statistical power obtained by pooling 
original data from 18 individual studies. 

• The results revealed no association between 
any serum androgen measurement and PCA, 
including total and free T. 



• Overall the evidence fails to 
support the long-standing 
assumption that higher T 
leads to greater PCA growth 
throughout the entire range 
of T concentrations. 

• There is a limit to the ability 
of androgens to stimulate 
prostate growth. Once 
maximal growth has been 
achieved, even log increases 
in androgen concentration 
produce no additional 
growth. 

 
 Morgentaler A. Testosterone therapy for men with prostate cancer: Scientific 
and ethical considerations. J of Urology. 2009 Mar;181:972-978.  



• Increasing T well into the supraphysiological 
range causes no increase in PSA or prostate 
volume. 

• There appears to be no association between high 
serum T and risk of clinical PCA. 

• Worrisome prognostic features have been 
associated with low rather than high T. 

• PCA risk is associated with the severity of T 
deficiency. 

• The evidence indicates that PCA growth behaves 
in an androgen dependent manner at low T 
concentrations and becomes androgen 
indifferent at higher concentrations = the  
saturation model. 



• No increase in intraprostatic 
concentrations of T or DHT, 
or changes in cellular 
markers of proliferation, 
were seen after 6 months of 
T therapy in men despite 
large increases in serum T.   

• The  prostate is somehow 
protected from large changes 
in serum T. 

• Testosterone therapy many 
not present undue risk even 
when men have prostate CA 
in situ. 

 
 Morgentaler A. Testosterone therapy for men with prostate cancer: Scientific 
and ethical considerations. J of Urology. 2009 Mar;181:972-978.  



• Is seems logical to surmise that many men with untreated, 
albeit undiagnosed PCA must already be receiving T 
therapy since 1 in 7 (15%) hypogonadal men with PSA less 
than 4.0ng/ml has biopsy detectable PCA.  

• If increasing T in hypogonadal men causes more rapid PCA 
growth, one would predict a substantial rate of new PCA 
cases detected in T trials. However a meta-analysis 
revealed that T treated men were at no greater risk for 
negative prostate outcomes than placebo treated men. 

• Traditional assumption of more rapid PCA growth with 
higher T has failed to find compelling scientific support, 
except for the special case of pharmacological or surgical 
androgen deprivation. 

• Traditional assumption of more rapid PCA growth with 
higher T has failed to find compelling scientific support, 
except for the special case of pharmacological or surgical 
androgen deprivation. 





Two Years of Testosterone Therapy Associated 
with Decline in Prostate-Specific Antigen in a 

Man with Untreated Prostate Cancer 
• The PSA declined to a nadir of 

5.2ng/ml at 10 months, increased 
slightly to 6.2ng/ml at 21 months, 
and then declined to 3.8ng/ml at 24 
months after addition of dutasteride 
for voiding symptoms. 

• A decline in PSA was noted in a man 
with untreated PCA who received T 
therapy for 2 years. This case 
provides support for the notion that 
PCA growth may not be adversely 
affected by changes in serum T 
beyond the castrate or near-castrate 
range. 

 
 Morgentaler A. Two years of testosterone therapy associated with decline in 
prostate-specific antigen in a man with untreated prostate cancer. J of Sexual 
Medicine. 2008 Oct;6(2):574-577.  



Androgen Deprivation Therapy in Prostate 
Cancer and Metabolic Risk for Atherosclerosis 

• Furthermore, men undergoing 
ADT also experience higher 
cardiovascular mortality. 

• Long-term prospective studies 
of ADT are needed to 
determine the timing of onset 
of these metabolic 
complications and to 
investigate the mechanism 
behind them. 

• (In part III we discovered loss of 
estrogen was causative and 
replacement was protective). 

 
 Shahni S, Braga-Basaria M, Basaria S. Androgen deprivation therapy in prostate 
cancer and metabolic risk for atherosclerosis. Clin Endocrin & Metabolism. 
2008;93(6):2042-2049.  



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

in Hypogonadal Men with Type 2 Diabetes 

• Testosterone replacement 
therapy reduces insulin 
resistance and improves 
glycaemic control in 
hypogonadal men with type 2 
diabetes. 

•  Improvements in glycaemic 
control, insulin resistance, 
cholesterol and visceral 
adiposity together represent 
an overall reduction in 
cardiovascular risk. 

 
 Kapoor D, Goodwin E, Channer KS, Jones TH. Testosterone replacement therapy 
improves insulin resistance, glycaemic control, visceral adiposity and 
hypercholesterolaemia in hypogonadal men with type 2 diabetes. Eur J 
Endocrinol. 2006 Jun;154(6):899-906.  



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

• We performed a review and meta-
analyses of available prospective, 
cross-sectional studies, and RCTs. 

• Baseline testosterone was 
significantly lower among patients 
with incident MetS in comparison 
with controls.  

• TRT was associated with a significant 
reduction of fasting plasma glucose, 
triglycerides, and waist circumference.  

• An increase of high-density 
lipoprotein cholesterol was also 
observed. 

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

 
 Corona G, Monami M, Rastrelli G, et al. Testosterone and metabolic syndrome: 
a meta-analysis study. J Sex Med. 2011 Jan;8(1):272-83.  



Testosterone Therapy in Men with Untreated 
Prostate Cancer on Active Surveillance 

• T therapy in 13 hypogonadal 
men with untreated PCA for a 
mean of 12 months was not 
associated with an increase in 
PSA or substantial rate of 
grade progression on repeat 
biopsy.  

• These pilot results suggest 
that T therapy may be 
cautiously considered in men 
with low-risk untreated PCA. 

 
 Morgentaler A, Lipshultz LI, Bennett R, et al. Testosterone therapy in men with 
untreated prostate cancer. J Urol. 2011 Apr;185(4):1256-60.  



Analysis of The PSA Response After Initiating Testosterone 
Supplementation in Patients Who Have Previously Received 

Management for Their Localized Prostate Cancer 

• TS by T injection or transdermal-
gel is effective in improving T 
level in men following RP and 
EBRT.  

• No significant differences were 
noted between these groups 
with regard to PSA levels after 
TS.  

• This pilot study confirmed 
consistent efficacy and safety 
concerning the use of TS after 
PCA therapy, regardless the type 
of cancer treatment. 

 
 Davila H, Arison CN, Hall M, Salup R, et al. Analysis of the PSA response after 
initiating testosterone supplementation in patients who have previously 
received management for their localized prostate cancer. University of South 
Florida, Tampa, FL.  



Testosterone Replacement Therapy May be 
Viable Treatment in Men with Prostate Cancer 

• USF urologists start 
testosterone 
supplementation after 1 
year of successful therapy 
for patients who have 
undergone surgery for 
prostate CA. 

 
 Gagnon L. Testosterone replacement therapy may be viable treatment in men 
with prostate cancer. Urology Times. 2009 Feb 1.  



Testosterone Therapy May Benefit 
Prostate Cancer Treatment 

• “For many decades it had 
been believed that a history 
of prostate cancer, even if 
treated and cured, was an 
absolute contraindication to 
testosterone therapy, due to 
the belief that testosterone 
activated prostate cancer 
growth, and could potentially 
cause dormant cancer cells 
to grow rapidly.” 

Stacy G. Testosterone therapy may benefit prostate cancer treatment. Health. 
2011 Apr 25.  



• This study looked at men who had been diagnosed with low to 
moderately aggressive prostate cancer based on the Gleason 
score. Their prostate cancer had not been treated previously, 
and during the study they were given testosterone therapy for 
between one and eight years. (They still had untreated PCa). 

• Their (PSA) levels did not change and there was no progression 
of the men’s prostate cancer in the short to medium term. 

• It has been known that testosterone therapy can have various 
beneficial effects, including improvement in fatigue, libido, and 
sexual function. It may also improve mood, blood sugar 
control, muscle mass, bone density, and possibly even 
longevity. 

• “An increasing number of newly diagnosed men with prostate 
cancer opting for active surveillance, and with many of them 
also desiring treatment for their signs and symptoms of 
testosterone deficiency, the results suggest a reevaluation of 
the long standing prohibition against offering testosterone 
therapy to men with prostate cancer.” 



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

• This historical 
perspective reveals that 
there is not now- nor 
has there ever been- a 
scientific basis for the 
belief that T causes 
prostate CA to grow. 

Morgentaler A. testosterone and prostate cancer: An historical perspective on a 
modern myth. European Urology. 2006;50:935-939.  Morgentaler A. testosterone and prostate cancer: An historical perspective on a 

modern myth. European Urology. 2006;50:935-939.  



Morgentaler A. 
testosterone and 
prostate cancer: An 
historical 
perspective on a 
modern myth. 
European Urology. 
2006;50:935-939.  



Morgentaler A. 
testosterone and 
prostate cancer: An 
historical 
perspective on a 
modern myth. 
European Urology. 
2006;50:935-939.  



 
 
• The original assertion that 

higher T cause enhanced pCA 
growth has persisted as a 
medical myth since 1941 
despite all evidence to the 
contrary.  

• Longitudinal studies have 
repeatedly and consistently 
rejected this hypothesis. And if 
T is “food for a hungry tumor,” 
then why is the cancer rate 
only 1%  for men has biopsy-
detectable pCA? 

Morgentaler A. testosterone and prostate cancer: An historical perspective on a 
modern myth. European Urology. 2006;50:935-939.  



• Yet the true nature of this myth is revealed best 
by its historical origin – an equivocal blood test 
result in a single patient. Other investigators 
failed to note worrisome pCA progression with T 
administration and even reported beneficial 
subjective response. 

•  Reviewing the relatively benign clinical course of 
their previously untreated patients, Fowler and 
Whitmore [10] postulated that near-maximal 
stimulation of pCA occurs at T concentrations 
found in normal men. This saturation model is 
consistent with current data regarding T and pCA.  
 



• The original assertion that higher T levels cause 
enhanced PCA growth has persisted as a medical 
myth since 1941 despite all evidence to the 
contrary. 

• Longitudinal studies have repeatedly and 
consistently rejected this hypothesis. 

• If T causes PCA, then why is the cancer rate only 
1% for men receiving TRT when one of seven men 
has biopsy-detectable PCA? 

• The true nature of this myth is revealed best by its 
historical origin-an equivocal blood test (acid 
phosphatase) result in a single patient. 



• Other investigators have since failed to note a 
worrisome PCA progression with HRT. 

• Seeing no increase in PSA with HRT, 
researchers postulated that near-maximal 
stimulation of PCA occurs a T concentrations 
at low normal levels. 

• This saturation model is consistent with 
current data regarding T and PCA. 

• In summary, there is not today-nor has there 
ever been-a scientific basis for the contention 
that a higher T concentration causes PCA to 
grow, acutely or long-term. 



• The danger of belief trumping evidence is that 
it impairs our ability to behave logically and 
consistently, and can cause us to disregard 
awkward data that may ultimately provide 
promising avenues for research. 

• So can we continue to justify denying TRT to 
symptomatic men after definitive treatment 
for PCA when history teaches us that T 
administration failed to cause disease 
progression even in men with untreated, 
widely metastatic PCA? 
 



• Might it even be possible that androgen 
administration could prevent PCA? 
 

• After 65 years it is time to discard the myth 
and to entertain new ideas regarding the 
relationship of testosterone and PCA. 





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

• There is extensive literature indicating that 
TRT does not pose any increased risk of PCA 
growth in men with or without prior 
treatment for PCA.   

• The cancer rate in TRT trials is only 
approximately 1%, similar to detection rates 
in screening programs. 

• Publications have now reported no prostate-
specific antigen (PSA) recurrence with TRT in 
small numbers of men who had undetectable 
PSA values after radical prostatectomy.  

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



Testosterone Replacement For Hypogonadism 
After Treatment of Early Prostate Cancer with 

Brachytherapy 
• PSA levels were <1 ng/mL in 

31 patients (100%) after 
brachytherapy.  

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

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

early prostate cancer with brachytherapy. Cancer. 2007 Feb 1;109(3):536-41.  



Androgen Replacement in Men Undergoing 
Treatment for Prostate Cancer 

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

•  No case of clinical or biochemical 
progression was observed. 

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

Sarosdy MF. Testosterone replacement for hypogonadism after treatment of 
early prostate cancer with brachytherapy. Cancer. 2007 Feb 1;109(3):536-41.  



SECTION D 
What happens when we lose estrogen. 

What happens when we block it. 
What happens when we replace it. 
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What Your Patients Are Reading 
• Arimidex is a nonsteroidal 

aromatase inhibitor that is 
used for treating advanced 
breast cancer in menopausal 
women.  

• There is emerging evidence 
that anastrozole may be more 
effective at reducing 
recurrence rates and 
preventing breast cancer than 
tamoxifen, with added 
advantage of mitigating 
menopausal symptoms. 

The Female Patient 2002 Aug, Vol 27 



Letrozole Beats Tamoxifen for 
Hormone-Sensitive Breast Ca 

• “In metastatic disease, we 
now have a bunch of very 
solid data pointing to the 
fact that the aromatase 
inhibitors are superior to 
tamoxifen,”  

• “In metastatic disease, I 
cannot now find a very 
good reason to continue to 
give tamoxifen.” 

Jancin B. Letrozole Beats Tamoxifen for Hormone-Sensitive Breast Ca. Family 
Practice News. 



Anastrozole Looks Useful For Early 
Breast Cancer 

• The aromatase inhibitor 
anastrozole is markedly 
more effective and better 
tolerated than tamoxifen 
for adjunctive therapy in 
menopausal women with 
early-stage breast cancer. 

Jancin B. Anastrozole looks useful for early Breast Cancer: 
Recurrence rate lower than with Tamoxifen. (ATAC Study of 
9,386 Women). Family Practice News 



Study: New Drug Excels in Breast-
Tumor Fight 

• A new hormone-blocking drug 
works better than the standard 
medicine (tamoxifen) in preventing 
women with early-stage breast 
cancer from developing tumors in 
the healthy breast. 

• Women taking Arimidex were less 
than half as likely as those taking 
tamoxifen to develop a new cancer 

• The study provided a clue that the 
drug could be a better option than 
tamoxifen for preventing breast 
cancer in healthy women. 

Ross E. Study: New drug excels in breast-tumor fight. The 
Desert Sun. 2012 Mar 22 



New Studies Question Tamoxifen’s 
Benefits 

• In contrast, the European 
trials showed no protective 
effect for the drug 
tamoxifen.  

• After 46 months of follow-
up, the researchers found 
no significant difference in 
breast-cancer frequency 
between the placebo and 
tamoxifen groups.  
 



• After 70 months, the rate of breast cancer was 
statistically the same for women in both groups. 

• 41% of those in the U.K. study were taking 
hormone replacement therapy (HRT) in addition 
to tamoxifen. 

• In essence, tamoxifen might merely delay- rather 
than prevent – breast cancer. 

• While tamoxifen is well established as a cancer 
treatment, the European trials have cast doubt 
on the drug’s value in breast-cancer prevention. 

•  Unfortunately, it will take several more studies 
and many more years to answer that question. 



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. 



• A 60%  reduction in coronary calcification, a 50% 
reduction in cardiovascular events, and a 35% 
reduction in overall mortality if estrogen is 
initiated within 10 years of menopause. 

• Estrogen deprivation causes changes within 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 (by prescribing aromatase 
inhibitors) when we are likely increasing woman’s risk 
of cardiovascular death and dementia? 



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



The 2012 Hormone Therapy Position Statement 
of The North American Menopause Society 

• The more favorable 
benefit-risk ratio for ET 
allows more flexibility in 
extending the duration of 
use compared with EPT, 
where the earlier 
appearance of increased 
breast cancer risk with 
EPT (not ET) precludes a 
recommendation for use 
beyond 3 to 5 years. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• The benefit-risk ratio for menopausal HRT is 
favorable for women who initiate HRT close to 
menopause but decreases in older women 
and with time since menopause in previously 
untreated women.  (HRT=CEE + MPA) 

• The practice of medicine is ultimately based 
on the interpretation at any one time of the 
entire body of available evidence (and not just 
the WHI trial!) 

• NAMS recognizes that no trial data can be 
used to extrapolate clinical management 
recommendations for all women and that no 
single trial should be used to make public 
health recommendations. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• NAMS acknowledges that no single trial data 
can be extrapolated to all women. However, 
because the Women’s Health Initiative (WHI) 
is, for some outcomes, the only large long-
term randomized controlled trial (RCT) of 
postmenopausal women using HT, these 
findings were given prominent consideration 
among all the studies reviewed in the 
development of this position statement. 

• Benefits: 
• Low dose local ET may improve sexual 

satisfaction by improving lubrication and 
increasing blood flow and sensation in 
vaginal tissues.  

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Local ET may benefit some 
women with overactive 
bladder = my DOC 

• Systemic (oral) HT may worsen 
or provoke stress incontinence. 

• Use of HT can result in an 
improvement in health-related 
QOL (HQOL) in symptomatic 
women through the alleviation 
of symptoms. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• There is no evidence that HT stops working with 
long-term treatment; however, the benefits of 
HT on bone mass and fracture reduction 
dissipate quickly after the discontinuation of 
treatment. 

• Within a few years of the discontinuation of ET in 
the WHI, the cumulative incidence of hip fracture 
was the same in the ET and placebo groups. 

• Most observational studies support the potential 
benefits of systemic HT in reducing the risk of 
CHD. Most RCTs do not (due to plaque rupture 
thereby causing MI & CVA in older women at 
30/10,000 in HERS & WHI). 



• Local ET may benefit some women 
with urge incontinence who have 
vaginal atrophy. 

• Local ET may help reduce the risk 
of recurrent urinary tract infection 
(UTI) by a direct proliferative effect 
on the urethra and bladder 
epithelia, helping to restore the 
acidic environment and normal 
lactobacillus-predominant flora of 
the vagina, and thus discouraging 
colonization of the vagina by 
pathogens associated with UTI. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• An improvement in health-related quality of life 
(HQOL) can result with HT that includes improved sleep 
and a possible elevation of mood that leads to a feeling 
of better well-being. 

• No HT product has regulatory agency approval for 
treatment of osteoporosis. Many systemic HT products, 
however, have regulatory agency approval for 
prevention of postmenopausal osteoporosis through 
long-term treatment. 

• HT should largely be started in the early years after 
menopause. The benefits of HT on bone mass dissipate 
quickly after discontinuation of treatment. 

• Most observational and preclinical studies support the 
potential benefits of systemic HT in reducing the risk of 
CHD. Most RCTs do not (that use CEE/MPA). 
 



• In the WHI clinical trials, overall 
CHD risk was estimated to be 
increased by eight cases per 
10,000 women per year in the EPT 
arm; in the ET arm, overall CHD 
risk was estimated to be decreased 
by three cases per 10,000 women 
per year = MPA is quite harmful. 

• Secondary analyses of the WHI 
data indicated that the disparity in 
findings between observational 
studies and RCTs is related partly 
to the timing of initiation of HT in 
relation to age and proximity to 
menopause. Most participants in 
the observational studies of CHD 
risk were younger than 55 years. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• RCTs with clinical cardiovascular endpoints started HRT at 
an average age of 63 to 64 years and are more than 10 
years beyond  menopause… The ET arm of the WHI is in 
general agreement with observational studies suggesting 
that ET may reduce CHD risk… when initiated in younger 
and more recently postmenopausal women without a 
uterus… 

• Indicating that the women who initiate HT more than 10 
years beyond menopause are at increased risk for CHD, 
and those women who initiate HT within 10 years of 
menopause tend to have a lower risk of CHD. 

• Some observational studies but not all, suggest that long-
term HT is associated with less accumulation of coronary 
artery calcium, which is strongly correlated with 
atheromatous plaque burden and future risk of clinical 
CHD events.  (Start HRT early and don’t use CEE/MPA). 



• Women who had been randomized to ET had lower 
levels of coronary artery calcium artery calcium than 
did those randomized to placebo. 

• ET initiated by recently postmenopausal women 
may slow the development of calcified 
atherosclerotic plaque. 

• Strokes: 
• When the entire cohort was analyzed… 11 additional 

strokes per 10,000 women per year of HRT.  
• HT in younger women (ages 50-59 years) at study 

entry had no significant effect on risk of stroke = the 
same risk of plaque rupture in the brain is the same 
risk as plaque rupture in the heart. 



• In women randomized in the WHI within 5 
years of menopause, there were three 
additional strokes per 10,000 women per year 
of EPT, which is not statistically significant.  

• The excess risk of stroke in this age group 
observed in the WHI studies would fall into the 
rare-risk category.  

• Stroke risk was not significantly increased in 
the Heart and Estrogen/Progestin Replacement 
Study and the Women’s Estrogen for Stroke 
Trial secondary prevention trials.  
 

• The Women’s International Study on Long 
Duration Oestrogen after Menopause RCT 
found no excess risk of stroke in EPT users 
compared with women in 1 year. (Was in 
younger women). 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Venous Thromboembolism: 
• Data from both observational studies and RCTs consistently 

demonstrate an increased risk of VTE with oral HT.  
• In the WHI trials, when the entire cohort was analyzed, 

there were 18 additional VTEs per 10,000 women per year 
of EPT and 7 additional VTEs per 10,000 women per year of 
ET.  VTE risk in RCTs emerges soon after HT initiation (ie, 
during the first 1-2 y) and the magnitude of the excess risk 
seems to decrease somewhat in time. 

• In women ages 50-59 years who were randomized to HT, 
there were 11 additional VTEs per 10,000 women per year 
of EPT and 4 additional VTEs per 10,000 women per year of 
ET. These risks fall into the rare-risk category.  

• Yabut, yabut, yabut…CEE≠E2. 
• For obese women (BMI, >30 kg/m²), the baseline risk was 

almost threefold greater.  Therefore only concern is history 
of thrombophilia or ↑ in BMI.  
 



• CVD: 
• HRT is currently not recommended for coronary 

protection in women of any age (due to the risk seen in 
older women).  

• Initiation of HT by women ages 50-59 years or by those 
within 10 years of menopause to treat typical menopausal 
symptoms does not seem to increase the risk of CHD 
events (and that’s for HRT and ET).  

• There is emerging evidence that the initiation of ET in 
early postmenopause may reduce coronary artery disease 
and CHD risk. (So then why not use it for coronary 
protection?) 

• Diabetes: 
• Large RCTs demonstrate that HT reduces the diagnosis of 

new onset type 2 diabetes mellitus. 
• Meta-analysis data show that HRT lowers insulin 

resistance.  Oral ET (not transdermal) allows for use of 
lower doses of diabetic medications. 
 



• In the WHI ET trial, 
there was a 12% 
reduction in incident 
T2DM. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Women in the ET arm of the WHI 
demonstrated no increase in risk of breast 
cancer after an average of 7.1 years of use, with 
six fewer cases of invasive breast cancer per 
10,000 women per year of ET use, which is not 
statistically significant. The decrease in risk was 
observed in all three age groups studied. 

• When ET was extended beyond 15 years in the 
NHS, breast cancer risk increased… 1.56 for 
more than 15 years of use. 

• These data would indicate that HT use in breast 
cancer survivors may be associated with an 
increased risk of recurrence (with very long-
term use and without progesterone). 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Transdermal ET administration may offer 
advantages over the oral route.  Serum 
triglyceride levels and thrombotic factors, which 
are often increased in patients who have DM, are 
not increased further with transdermal HT. 

• Early data from a large observational trial suggest 
that EPT with micronized progesterone may not 
be associated with an increased risk of breast 
cancer if used for up to 5 years. 

• Women in the ET arm of the WHI demonstrated 
no increase in risk of breast cancer after an 
average of 7 years. 

•  The decrease in risk was observed in all three age 
groups studied. 

• When ET was extended beyond 10 to 15 years in 
observational studies, breast cancer risk seemed 
to increase (observational studies and without 
progesterone). 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• In the WHI, the only RCT to date to 
study ovarian cancer, EPT was not 
associated with a statistically 
significant increase in ovarian cancer 
after a mean of 5.6 years of use. 

• In the WHI ET trial, no increase in 
lung cancer incidence or mortality 
was observed in the treatment 
compared with the placebo group. 

• Progestogens in EPT may worsen 
mood in some women, possibly in 
those with a history of premenstrual 
syndrome, premenstrual depressive 
disorder, or clinical depression. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• For postmenopausal women 
older than 65 years, findings 
from several large well-
designed clinical trials indicate 
that HT does not improve 
memory or other cognitive 
abilities and that EPT is harmful 
for memory. 

•  The WHI Memory Study of 
women aged 65 to79 years 
reported an increase in 
dementia incidence with HT 
use (vascular dementia that 
occurs at the same risk as that 
of MI and CVA). 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



Vascular Dementia ≠ Alzheimer’s 
 

• The effect was not statistically significant for ET but 
was for EPT (again, plaque rupture).  

• Overall, the RCTs of ET demonstrated no adverse 
impact on memory (MPA is the culprit). 

• A number of observational studies have reported 
associations between HT and reduced risk of 
developing Alzheimer disease (AD).  

• HT exposure in observational studies is more likely 
to involve ET use by younger women closer to 
menopause, suggesting an early window during 
which HT use might reduce AD risk (all studies 
demonstrate this) . 
 



• Premature menopause and 
POI are associated with lower 
risk of breast cancer and 
earlier onset of estrogen-
related bone loss. 

• Some observational reports 
suggest an increased risk of 
CHD with early natural or 
surgical menopause in the 
absence of HT and a reduced 
risk when HT is administered. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



  

•                             Total Mortality? 
• The WHI trials are consistent with observational 

studies and meta-analyses indicating that HT may 
reduce total mortality when initiated soon after 
menopause (but NAMS doesn’t recommend it?). 

• ET and EPT arms were combined, that reduction was 
statistically significant. 

• In the absence of RCTs designed to compare clinical 
outcomes of various estrogens and progestogens, 
clinicians will be required to generalize the clinical 
trial results (which is totally wrong as we should 
never generalize or extrapolate as all other studies 
show benefit when utilizing estradiol and 
progesterone). 
 



• The lowest effective dose of 
estrogen consistent with 
treatment goals, benefits, and 
risks for the individual woman 
should be the therapeutic goal.  

• There is growing observational 
evidence that transdermal ET 
may be associated with a lower 
risk of deep vein thrombosis, 
stroke, and MI = completely 
safe so why don’t we use it and 
why doesn’t NAMS recommend 
it?  MNS 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• There is currently no clear benefit of one 
route of administration versus another for 
systemic ET (did they just not read their 
own statements?). 

• With transdermal therapy, there is no 
significant increase in triglycerides, no 
change in C-reactive protein, no increase in 
sex hormone-binding globulin, and little 
effect on blood pressure…  

• Transdermal ET may be associated with a 
lower risk of deep vein thrombosis than oral 
and decrease in MI (and if it is so safe, then 
why isn’t every woman on it?). 

• Systemic progestogen is required for 
endometrial protection from unopposed ET.  
Topical transdermal progesterone delivery is 
not recommended when EPT is prescribed 
(transdermal cream does not protect). 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Custom-compounded formulations, including 
BHT, have not been tested for efficacy or 
safety… and batch standardization and purity 
may be uncertain.  

• The dosing of compounded progesterone 
cream is particularly difficult to assess because 
the levels in serum, saliva, and tissue are 
markedly different.  

• Custom-compounded drug formulations are 
not government approved. 

• The Food and Drug Administration also states 
that there is no scientific basis for using saliva 
testing to adjust hormone levels. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Regarding ET, there was no 
increase in risk of breast cancer 
with early postmenopausal use 
in the WHI or NHS, and there 
was a decrease in breast cancer 
incidence when used after a 
hiatus in estrogen exposure in 
the WHI.  

• Long-term use of ET (15-20 years 
in the NHS = observational) can 
be expected to increase breast 
cancer, but to a lesser degree 
than EPT. (It is amazing that they 
don’t mention any of the data or 
studies demonstrating the safety 
of progesterone in every study!). 
 North American Menopause Society. The 2012 hormone therapy 

position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 



• Potential coronary artery disease and CHD benefits 
were also seen with early use of ET. In the WHI ET trial, 
women ages 50 to 59 years had a significantly lower 
risk of combined endpoints including CHD and total MI 
and no elevation in breast cancer risk. 

• Longer duration of HT use is associated with a reduced 
risk of CHD and related mortality… which suggests a 
pattern of lower risk of CHD among women who used 
HT for 5 or more years… and should be considered in 
light of other factors altered by duration of therapy, 
such as breast cancer. 

• These findings allow for longer duration of use with ET 
based on a woman’s symptoms, preferences, and 
current benefit-risk profile. 



• The recommendation for duration of 
therapy differs for EPT and ET. For EPT, 
duration is limited by the increased risk of 
breast cancer and breast cancer mortality 
associated with 3 to 5 years of use; for ET, 
a more favorable benefit-risk profile was 
observed during a mean of 7 years of use 
and 4 years of follow-up, a finding  that 
allows more flexibility in duration of use. 

• Recommendations for duration of use 
differ between ET and EPT. Given the 
more favorable safety profile of ET, it 
could be considered for longer duration of 
therapy in the absence of adverse effects 
and risk factors. 

North American Menopause Society. The 2012 hormone therapy 
position statement of: The North American Menopause Society. 
Menopause. 2012 Mar;19(3):257-71. 
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Perimenopausal HT Supported by New 
NAMS Guidelines 

• “This updated position 
statement further 
distinguishes the emerging 
differences in the therapeutic 
benefit-risk ratio between 
estrogen therapy (ET)and 
combined estrogen-
progestogen therapy (EPT) at 
various ages and time 
intervals since menopause 
onset.” 

Barclay L. Perimenopausal HT Supported by New NAMS 
Guidelines. Medscape Medical News. 2012 Feb 27. 



• Heightened risk for breast cancer associated with more 
than 3 to 5 years of EPT use limits the duration of safe EPT 
use. For ET the benefit-risk profile is more favorable. 
Because risk for breast cancer does not appear to increase 
during an average of 7 years of ET use, there is more 
flexibility in duration of ET treatment. 

• HT use is associated with a lower fracture risk, but higher 
risk for ischemic stroke, venous thromboembolism, and 
ovarian cancer (EPT). 

• Compared with ET, EPT is associated with a higher risk for 
coronary artery disease, and potentially of ovarian cancer, 
than ET. 

• The decision to use HT should still be individualized and 
patient-specific, based on the patient's priorities regarding 
health and quality of life, as well as on specific risk factors 
for thrombosis, cardiovascular disease, stroke and breast 
cancer. 



• Among healthy women younger than 60 years or 
within 10 years of menopause, neither ET nor EPT 
use is associated with increased risk for 
cardiovascular disease. Although stroke risk may 
be increased, it is still a rare occurrence among 
women younger than 60 years. 

• Safety data are lacking to support HT (that’s HRT 
and not ET) use in breast cancer survivors. 

• Compared with standard doses of oral estrogen, 
transdermal ET and low-dose oral ET may have 
reduced risks for thrombosis and stroke. 



• The more favorable 
benefit-risk ratio for ET 
allows more flexibility in 
extending the duration 
of use compared with 
EPT, where the earlier 
appearance of 
increased breast cancer 
risk precludes a 
recommendation for 
use beyond 3 to 5 years. 

Barclay L. Perimenopausal HT Supported by New NAMS 
Guidelines. Medscape Medical News. 2012 Feb 27. 
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Alternative treatments for vaginal atrophy. 
Treatment for orgasmic disorders. 
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Topical Estrogen Cream Provides Symptom Relief and 
Improved Quality of Life for Postmenopausal Women 

With Urinary Incontinence 
• Estrogen therapy has demonstrated 

an ability to restore local vascularity 
and normal vaginal microbiology, 
improve mucosal coaptation, 
enhance alpha-adrenergic receptor 
sensitivity, prevent bladder 
contractions, delay bladder 
sensations of urgency, and increase 
urethral tone and resistance to 
outflow. 

• The consistent application of a topical 
estrogen cream reduced symptoms 
of urinary tract infections (UTIs), 
stress-related UI, and atrophic 
vaginitis (the inflammation of the 
vagina due to thinning tissue and 
decreased lubrication). 



Prevention of Urogenital Atrophy 
• “Post-menopausal women who suffer from lower 

urinary tract symptoms including urinary incontinence, 
can gain a dramatic improvement in their overall 
quality of life as well as a reduction in symptoms from 
vaginal atrophy and urinary symptoms including 
incontinence when using a consistently applied dose of 
topical estrogen cream.” 

• “Unfortunately, the majority of the data reflects oral 
estrogen use and its negative effect on urinary 
symptoms and incontinence, so the dramatic effects of 
topicals are underrated, underreported, and, therefore, 
underused.” 



Effect of Intravaginal Dehydroepiandrosterone 
(Prasterone) on Libido and Sexual Dysfunction in 

Postmenopausal Women 
• By a local action in the vagina, 

DHEA applied daily at doses at 
which serum steroids remain 
well within normal 
postmenopausal values exerts 
relatively potent beneficial 
effects on all four aspects of 
sexual dysfunction.  

• Such data indicate that 
combined 
androgenic/estrogenic 
stimulation in the three layers 
of the vagina exerts important 
beneficial effects on sexual 
function in women. 

Labrie F, Cusan L, Gomez JL, et al. Effect of intravaginal DHEA on serum DHEA 
and eleven of its metabolites in postmenopausal women. J Steroid Biochem Mol 
Biol. 2008 Sep;111(3-5):178-94.  



• Rapidly and efficiently 
correcting the symptoms 
and signs of vaginal 
atrophy, the local 
application of DHEA in the 
vagina has a marked 
influence on all aspects of 
sexual function. 

• Improvement in desire, 
arousal, orgasm, and 
pleasure. 

Labrie F, Cusan L, Gomez JL, et al. Effect of intravaginal DHEA on serum DHEA 
and eleven of its metabolites in postmenopausal women. J Steroid Biochem Mol 
Biol. 2008 Sep;111(3-5):178-94.  



Abstract 
• The present data show that 

local daily intravaginal DHEA 
administration at DHEA 
doses of 3.25-13 mg was 
able to rapidly and 
efficiently achieve 
correction of all the signs 
and symptoms of vaginal 
atrophy and improve sexual 
function and caused no or 
minimal changes in serum 
sex steroid levels. 

Labrie F, Diamond P, Cusan L, et al. Effect of 12-month dehydroepiandrosterone 
replacement therapy on bone, vagina, and endometrium in postmenopausal 
women. J Clin Endocrinol Metab. 1997 Oct;82(10):3498-3505 



Intravaginal Dehydroepiandrosterone 
(Prasterone), a Physiological and Highly Efficient 

Treatment of Vaginal Atrophy 
• Local Prasterone, through local 

androgen and estrogen 
formation, causes a rapid and 
efficient reversal of all the 
symptoms and signs of vaginal 
atrophy with no or minimal 
changes in serum steroids, 
which remain well within the 
normal postmenopausal 
range.  

• This approach avoids the fear 
of systemic effects common to 
all presently available estrogen 
formulations and adds a novel 
physiological androgenic 
component to therapy. 

Labrie F, Archer D, Bouchard C, et al. Intravaginal dehydroepiandrosterone 
(Prasterone), a physiological and highly efficient treatment of vaginal atrophy. 
Menopause. 2009 Sep-Oct;16(5):907-22. 



Abstract 
• By a local action in the vagina, DHEA 

applied daily at doses at which 
serum steroids remain well within 
normal postmenopausal values 
exerts relatively potent beneficial 
effects on all four aspects of sexual 
dysfunction.  

• Such data indicate that combined 
androgenic/estrogenic stimulation 
in the three layers of the vagina 
exerts important beneficial effects 
on sexual function in women 
without systemic action on the brain 
and other extravaginal tissues. 

Labrie F, Archer D, Bouchard C, et al. Effect of intravaginal 
dehydroepiandrosterone (Prasterone) on libido and sexual dysfunction in 
postmenopausal women. Menopause. 2009 Sep-Oct;16(5):923-31. 



Male Anorgasmia Treatment with 
Oxytocin 

• Oxytocin was 
administered using a 
nasal spray intracoitally 
because of its ultra-short 
half-life. 

• Oxytocin was effective in 
restoring ejaculation. 

• A case of treatment-
resistant male 
anorgasmia was 
successfully treated with 
intracoital administration 
of intranasal oxytocin. 

Ishak WW, Berman DS, Peters A. Male anorgasmia treated with oxytocin. J Sex 
Med. 2008 Apr;5(4):1022-4. 



Dramatic Improvement in Sexual Function 
Induced by Intranasal Oxytocin 

• Oxytocin positively 
impacted a number of 
components of sexual 
function, including 
libido, erection, and 
orgasm, and was well 
tolerated. 

MacDonald K, Feifel D. Dramatic improvement in sexual function induced by 
intranasal oxytocin. J Sex Med. 2012 May;9(5):1407-10.  



SECTION F 

Estrogen’s Effects on Lipids in Men. 
Physiologic Effect of Low Estrogen in Men. 

State of the Art Treatment for Prostate Cancer. 
More Studies on Harm of Blocking Estrogen in Men. 



The Relationships of Testosterone, Estradiol, DHEA, and SHBG to 
Lipid and Glucose Metabolism in Healthy Men 

• The E2 level was found to be 
negatively related to both low 
density lipoprotein cholesterol 
and fasting blood glucose.  

• These findings thus suggest 
that the higher levels of SHBG, 
DHEA-S, and E2 within 
physiological ranges in healthy 
men may partially help to 
maintain a desirable profile of 
the plasma lipid and glucose 
metabolism. 

Toma M, McAlister FA, Coglianese EE, et al. Testosterone 
supplementation in heart failure: a meta-analysis. Circ Heart 
Fail. 2012 May 1;5(3):315-21.  



Physiological Levels of Estradiol Correlate with 
Lipid/Lipoprotein Profiles in Healthy Men 

• A lower E2 level was associated 
with higher concentrations of 
total cholesterol (TC) and low 
density lipoprotein cholesterol. 

• Results suggest that higher 
levels of E2 and DHEA-S, at 
least in physiological 
concentrations, are related to 
the favorable lipid and 
lipoprotein levels in men. 

Shono N, Kumagai S, Higaki Y, et al. The relationships of 
testosterone, estradiol, dehydroepiandrosterone-sulfate and sex 
hormone-binding globulin to lipid and glucose metabolism in 
healthy men. J Atheroscler Thromb. 1996;3(1):45-51. 



Physiological Levels of Estradiol Stimulate 
Plasma High Density Lipoprotein-2 Cholesterol 

Levels in Normal Men 
• Administration of exogenous 

estrogen to post-menopausal 
women increases plasma high 
density lipoprotein (HDL) 
cholesterol and may reduce 
mortality from coronary disease 
in users of estrogen. 

• We designed a paradigm to 
study the role of physiological 
levels of estradiol (E2) on plasma 
lipoproteins in healthy men. 

Shono N, Higaki Y, Mori M, Nishizumi M. Physiological levels of 
estradiol correlate with lipid / lipoprotein profiles in healthy men. 
Environ Health Prev Med. 1999 Jul;4(2):81-6. 



Don’t Block Estrogen! 
• In men that received Teslac, E2 levels were profoundly 

suppressed during treatment, whereas T levels remained in 
the baseline range.  

• Plasma HDL cholesterol, particularly the HDL2 fraction, 
decreased significantly in response to the low serum E2 level. 
Plasma apolipoprotein-A levels also decreased significantly. 

• We conclude that in men, physiological levels of E2 are 
important in maintaining plasma levels of HDL cholesterol, 
especially the HDL2 fraction. 

• Estrogen, in the amount normally produced in men, may offer 
some degree of protection against cardiovascular disease in 
males, as they do in women. 
 



Sex Hormones Unrelated to Prostate 
Cancer Risk 

• Sex hormones circulating 
in the blood do not 
appear to be associated 
with prostate cancer risk, 
according to data from 18 
prior studies. 

• The researchers found no 
association between 
prostate cancer risk and 
blood levels of 
testosterone or estrogen. 

Savage L, Widener A. Sex Hormones Unrelated to Prostate Cancer Risk. J Natl 
Cancer Institute. 2008;100(3).  



Abstract 
• The recent discovery of the 

classical estrogen receptor alpha 
(ERα) in metastatic and recurrent 
prostatic adenocarcinoma suggests 
that estrogens are implicated in 
prostate cancer progression 
(suggests does not mean cause). 

• The present data provide a 
theoretical background for 
studying the efficiency of 
antiestrogens and antigestagens in 
the medical treatment of 
advanced prostate cancer. 

Bonkhoff H, Fixemer T, Hunsicker I, Remberger K. Progesterone 
receptor expression in human prostate cancer: correlation with 
tumor progression. Prostate. 2001 Sep 15;48(4):285-91. 



Oestrogens and Prostate Cancer 

• Results suggest that 
alterations in local estrogen 
synthesis may have significant 
consequences in malignancy 
of the prostate.  

• Hypogonadal mice are 
deficient in gonadotropins 
and androgens but showed 
direct proliferative responses 
to estradiol. 

Risbridger GP, Bianco JJ, Eliem  J, McPherson SJ. Oestrogens 
and prostate cancer. Endocr Relat Cancer. 2003 June 1. 



• The aromatase knockout mouse, deficient in 
estrogens due to a non-functional aromatase 
enzyme, developed prostatic hyperplasia during 
the lifelong exposure to elevated androgens.  

• However, no malignant changes were detected in 
the prostate at any time.  

• In contrast, combined androgen and estrogen 
treatment has been shown to induce prostatic 
dysplasia and adenocarcinoma. 

• Malignant changes to the prostate gland are 
dependent upon both androgenic and estrogenic 
responses (in a mouse). 
 



Effects of Aromatase Inhibition on Bone Mineral 
Density and Bone Turnover in Older Men with 

Low Testosterone Levels 
• In older men, aromatase 

inhibition increases 
testosterone levels, 
decreases estradiol levels, 
and appears to decrease 
BMD.  

• Aromatase inhibition does 
not improve skeletal health 
in aging men with low or low 
normal testosterone levels. 

Burnett-Bowie SM, McKay EA, Lee H, Leder BZ. Effects of 
aromatase inhibition on bone mineral density and bone turnover 
in older men with low testosterone levels. J Clin Endocr & 
Metabolism. 2009 Dec 1;94(12). 



Shifting the Paradigm of Testosterone and 
Prostate Cancer: The Saturation Model and the 

Limits of Androgen-Dependent Growth 
• Once maximal androgen-AR 

binding is reached the presence 
of additional androgen 
produces little further effect. 

• Evidence from multiple sources 
indicates there is a limit to the 
ability of testosterone to 
stimulate prostate growth. The 
Saturation Model explains why 
castration causes prostate 
cancer to regress, yet 
testosterone therapy may not 
cause it to grow more rapidly. 

Morgentaler A, Traish AM. Shifting the paradigm of testosterone 
and prostate cancer: the saturation model and the limits of 
androgen-dependent growth. Eur Urol. 2009 Feb;55(2):310-20.  



Prostate Cancer 
• ADT does not appear to offer a 

survival advantage. 
• Side effects of long term ADT such as 

osteoporosis, fractures, loss of libido, 
memory loss, depression, metabolic 
syndrome, and cardiovascular disease 
must be considered.  

• Men receiving ADT are also more 
likely to have depressive, cognitive, 
and constitutional disorders.  

• Patients receiving ADT should be 
placed on preventive strategies and 
treatment for osteoporosis (like 
estrogen maybe?). 

Mirza M, Griebling TL. Screening and Management of Prostate 
Cancer in the Elderly. A Clin J of Amer Geriatrics Society. 2011 
August;19(8):2011. 











• There was evidence for benign 
prostatic hyperplasia. A tumor 
suspicious region was 
identified in the right 
peripheral zone posteriorly 
that was 1.0x0.7x0.7cm, and 
considered amenable to MRI-
guided biopsy of the prostate 
gland.  

• A component of prostatitis was 
also suggested.  

• There was no evidence of 
extracapsular extension, 
seminal vesicle invasion or 
periprostatic 
lymphadenopathy. 













Gonadal Steroids and Body Composition, 
Strength, and Sexual Function in Men 

• Androgen deficiency 
accounted for decreases in 
lean mass, muscle size, and 
strength.  

• Estrogen deficiency primarily 
accounted for increases in 
body fat; and both 
contributed to the decline in 
sexual function. 



• Most testosterone prescriptions are written to 
treat nonspecific symptoms, such as fatigue or 
sexual dysfunction (not numbers!). 

• Classification fails to consider the 
physiological consequences of specific 
testosterone levels.  

• As serum testosterone levels decline, there is 
a concomitant decline in serum estradiol 
levels.  

• The potential role of the concomitant decline 
in estrogens is typically ignored.  

• Estrogen deficiency may be important in the 
pathogenesis of some consequences of male 
hypogonadism. 









• Effects of testosterone with 
aromatase inhibition on body 
composition: In cohort 2 with AI, 
the percentage of body fat 
increased in all groups when the 
aromatization of testosterone to 
estradiol was inhibited. 

• Subcutaneous-fat area increased 
in all groups in cohort 2 when 
estrogen was blocked. 



• Comparisons of changes in body 
composition and sexual function with and 
without aromatase blockade showed:   

• Inhibition of estrogen synthesis (cohort 
2), as compared with intact estrogen 
synthesis (cohort 1), was associated with 
significant increases in the percentage of 
body fat, subcutaneous fat area and with 
significant decreases in sexual desire and 
erectile function!!! 



• Changes in fat measures were primarily 
related to changes in estradiol levels. 

• Because increases in visceral fat reduce 
insulin sensitivity and are associated with 
diabetes and the metabolic syndrome, 
the marked increase in intraabdominal 
fat with aromatase inhibition could 
portend an increase in cardiovascular 
disease with long-term estrogen 
deficiency. 





• Our findings that estrogens have a 
fundamental role in the regulation of body 
fat and sexual function, coupled with 
evidence from prior studies of the crucial 
role of estrogen in bone metabolism, 
indicates that estrogen deficiency is largely 
responsible for some of the key 
consequences of male hypogonadism and 
suggests that measuring estradiol might be 
helpful in assessing the risk of sexual 
dysfunction, bone loss, or fat accumulation 
in men with hypogonadism. 

• DON’T BLOCK ESTROGEN! 
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The Continuing Saga of T4 vs. T3. 
Politics vs. Economics vs. Big Pharma vs. Science. 
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Potential Uses of T3 in the Treatment 
of Human Disease 

• Thyroxine (T4) monotherapy 
is currently the standard of 
care, but may leave some 
hypothyroid symptoms 
unaddressed.  

• T3… is the biologically active 
form of thyroid hormone 
based upon its ability to 
regulate gene expression at 
the nuclear level. 

Danzi S, Klein I. Potential uses of T3 in the treatment of human 
disease. Clin Cornerstone. 2005;7 Suppl 2:S9-15. 



Common Variation in The DIO2 Gene Predicts Baseline 
Psychological Well-Being and Response to Combination 
Thyroxine Plus Triiodothyronine Therapy in Hypothyroid 

Patients. 
• Variation in the DIO2 gene 

is associated both with 
impaired baseline 
psychological well-being on 
T(4) and enhanced 
response to combination 
T(4)/T(3) therapy. 

Panicker V, Saravanan P, Vaidya B, et al. Common variation in the DIO2 
gene predicts baseline psychological well-being and response to 
combination thyroxine plus triiodothyronine therapy in hypothyroid 
patients. J Clin Endocrinol Metab. 2009 May;94(5):1623-9.  



New Insights into Thyroid Hormone 
Replacement Therapy 

• Approximately 10% of hypothyroid 
patients are dissatisfied with the 
outcome of levothyroxine 
monotherapy, and physicians 
continue to report benefits from 
combined levothyroxine-
triidothyronine therapy for some 
hypothyroid patients.  

• Large prospective study reported that 
the benefit of the combined 
levothyroxine-triidothyronine therapy 
is associated with the Thr92Ala 
polymorphism in the type 2 
deiodinase gene, which is present in 
about 15% of the general population. 

Acosta BM, Bianco AC. New insights into thyroid hormone 
replacement therapy. F1000 Med Rep. 2010 May 11;2. 



Treatment of Clinical Hypothyroidism With 
Thyroxine and Triiodothyronine: A Literature 

Review and Meta-analysis 
• The authors conducted a meta-

analysis of the nine controlled 
studies examining the impact of 
combined thyroxine-plus-
triiodothyronine versus 
thyroxine alone. 

• Their analysis reveals no 
significant difference in 
treatment effect on psychiatric 
symptoms in the nine controlled 
studies to date = we proved you 
don’t need to use T3! 

Joffe RT, Brimacombe M, Levitt AJ, Stagnaro-Green A. 
Treatment of clinical hypothyroidism with thyroxine and 
triiodothyronine: a literature review and metaanalysis. 
Psychosomatics. 2007 Sep-Oct;48(5):379-84. 



Thyroxine vs Thyroxine Plus Triidothyronine in 
Treatment of Hypothyroidism After 
Thyroidectomy for Grave’s Disease 

• It was recently demonstrated 
that treatment with L-thyroxine 
(T4) plus triiodothyronine (T3) 
compared with treatment with 
T4 alone improves psychologic 
functioning. 

• The substitution of 10 mcg of 
T3 for 50 mcg of T4. 

• Thyroid replacement with T4-
T3 combination improves 
mental functioning (when one 
uses a higher dose of T3!). 

Bunevicius R, Jakubonien N, Jurkevicius R, et al. Thyroxine vs 
thyroxine plus triiodothyronine in treatment of hypothyroidism 
after thyroidectomy for Graves' disease. Endocrine. 2002 
Jul;18(2):129-33. 



Replacement Therapy With Levothyroxine Plus Triiodothyronine 
(bioavailable molar ratio 14:1) Is Not Superior To Thyroxine Alone 

To Improve Well-Being and Cognitive Performance In 
Hypothyroidism 

• Replacement therapy with 
levothyroxine plus 
triiodothyronine 
(bioavailable molar ratio 
14:1) is not superior to 
thyroxine alone to improve 
well-being and cognitive 
performance in 
hypothyroidism. (Well of 
course it isn’t when such a 
small dose is used). 
 Siegmund W, Spieker K, Weike AI, et al. Replacement therapy with 

levothyroxine plus triiodothyronine (bioavailable molar ratio 14 : 1) is 
not superior to thyroxine alone to improve well-being and cognitive 
performance in hypothyroidism. Clin Endocrinol. 2004 Jun;60(6):750-7. 



Thyroid Hormone Replacement Therapy in Primary 
Hypothyroidism: A Randomized Trial Comparing L-Thyroxine 

Plus Liothyronine With L-Thyroxine Alone 
• Crossover trial comparing 

treatment with L-thyroxine 100 
microg/d (standard treatment) 
versus treatment with L-
thyroxine 75 microg/d plus 
liothyronine 5 microg/d. 

• Physiologic combinations of L-
thyroxine plus liothyronine do 
not offer any objective 
advantage over L-thyroxine 
alone (again of course it doesn’t 
in such small doses). 

Escobar-Morreale HF, Botella-Carretero JI, Gómez-Bueno M, et al. 
Thyroid hormone replacement therapy in primary hypothyroidism: a 
randomized trial comparing L-thyroxine plus liothyronine with L-
thyroxine alone. Ann Intern Med. 2005 Mar 15;142(6):412-24. 



Thyroxine Alone or Thyroxine Plus 
Triidothyronine Replacement Therapy for 

Hypothyroidism 
• A total of 10 randomized, double-

blind trials (six crossovers, four 
parallel trails) were identified. 

• Significantly decreased thyroid-
stimulating hormone (WMD: -
0.05; 95% CI:-0.09 to -0.01). 

• We concluded that combined T4 
and T3 treatment does not 
improve well-being, cognitive 
function, or quality of life 
compared with T4 alone.  

• According to the current 
evidence, T4 alone replacement 
may remain the drug of choice for 
hypothyroid patients. 

Ma C, Xie J, Huang X, et al. Thyroxine alone or thyroxine plus 
triiodothyronine replacement therapy for hypothyroidism. Nucl 
Med Commun. 2009 Aug;30(8):586-93. 



Effect of Combination Therapy with Thyroxine (T4) and 3, 5, 3’-
Triiodothyronine versus T4 Monotherapy in Patients with 

Hypothyroidism, a Double-Blind, Randomised Cross-Over Study 

• Treatment of hypothyroidism 
with triiodothyronine T3 is 
controversial. A recent meta-
analysis concludes that no 
evidence is present in favour 
of using T(3). However, the 
analysis included a mixture of 
different patient groups and 
dose-regimens. 

• To compare the effects of 
combination therapy with T4 
and T3 versus T4 
monotherapy. 

Nygaard B, Jensen EW, Kvetny J, et al. Effect of combination therapy 
with thyroxine (T4) and 3,5,3'-triiodothyronine versus T4 monotherapy 
in patients with hypothyroidism, a double-blind, randomised cross-over 
study. Eur J Endocrinol. 2009 Dec;161(6):895-902.  



• Fifty micrograms of the usual T4 dose was 
replaced with either 20 mcg T3 or 50 mcg T4 
for 12 weeks. 

• Combination treatment with T3 20 mcg once 
daily was superior to T4 monotherapy by 
evaluating QOL, depression and anxiety rating 
scales as well as patient own preference. 
 



Levothyroxine Monotherapy Cannot 
Guarantee Euthyroidism in All Athyreotic 

Patients 
• Levothyroxine monotherapy 

is the treatment of choice for 
hypothyroid patients because 
peripheral T4 to T3 
conversion is believed to 
account for the overall tissue 
requirement for thyroid 
hormones.  

• However, there are indirect 
evidences that this may not 
be the case in all patients. 

• 1,811 athyreotic patients 
were studied. 
 Gullo D, Latina A, Frasca F, et al. Levothyroxine monotherapy 

cannot guarantee euthyroidism in all athyreotic patients. PLoS 
One. 2011;6(8):e22552.  



• FT4 levels were significantly higher and FT3 levels were 
significantly lower (p<0.001 in both cases) in 
levothyroxine-treated athyreotic patients than in 
placebo controls.  

• Athyreotic patients have a highly heterogeneous T3 
production capacity from orally administered 
levothyroxine. More than 20% of these patients, 
despite normal TSH levels, do not maintain FT3 or FT4 
values in the reference range, reflecting the 
inadequacy of peripheral deiodination to compensate 
for the absent T3 secretion by the thyroid gland. 

• A more physiological treatment with T3 rather than 
levothyroxine monotherapy may be required in some 
hypothyroid patients (to feel better). 



Relationship Between Erectile Dysfunction and 
Thyroid Disorders: A Review of Current 

Knowledge 

• Furthermore, the restoration 
of euthyroid state may 
improve erectile function.  

• On the other hand, most 
patients with a chronic thyroid 
disease experience some 
sexual symptoms. 

Mascitelli L. Relationship between erectile dysfunction and 
thyroid disorders: a review of current knowledge. Recenti Prog 
Med. 2007 Jun;98(6):317-21. 



Erectile Dysfunction in Patients with Hyper and 
Hypothyroidism: How Common and Should We 

Treat? 
• Conclusions: ED is extremely 

common in males with 
dysthyroidism.  

• Treatment with thyroid restores 
erectile function.  

• Screening for thyroid dysfunction 
in men presenting with ED is 
recommended, whereas specific 
treatment for ED should be 
postponed in such patients for at 
least 6 months after achieving 
euthyroidism because the latter 
might be responsible for ED. 

Krassas GE, Tziomalos K, Papadopoulou F, et al. Erectile 
dysfunction in patients with hyper- and hypothyroidism: how 
common and should we treat? J Clin Endocrinol Metab. 2008 
May;93(5):1815-9.  





Combination Treatment with T₄ and T₃: Toward 
Personalized Replacement Therapy in Hypothyroidism? 

• Context: Levothyroxine T4 therapy is the 
traditional lifelong replacement therapy 
for hypothyroid patients.  

• Over the last several years, new evidence 
has led clinicians to evaluate the option of 
combined T₃ and T₄ treatment to improve 
the quality of life, cognition, and 
peripheral parameters of thyroid hormone 
action in hypothyroidism.  

• The rationale for combination treatment 
are the potential benefits of this therapy 
on symptoms of hypothyroidism, quality of 
life, mood, cognition, and peripheral 
effects of thyroid hormone action. 



• The outcome of our analysis 
suggests that it may be time to 
consider a personalized regimen 
of thyroid hormone replacement 
therapy in hypothyroid patients, 
ie. T4 & T3 and not just T4 
alone. 



• Although the normal thyroid gland 
secretes both T₄ and T₃, currently only 
levothyroxine (L-T₄) is recommended as 
the lifelong replacement therapy of 
choice for all hypothyroid patients with 
persistent disease, whether for overt 
hypothyroidism or subclinical 
hypothyroidism. 

• Guidelines from all professional 
societies, including the American Thyroid 
Association, the American Association of 
Clinical Endocrinologists, and The 
Endocrine Society recommend L-T₄ 
monotherapy as the treatment of choice 
for all hypothyroid patients. 



• However, some hypothyroid patients given monotherapy 
with L-T₄ complain of symptoms suggestive of thyroid 
hormone insufficiency despite normal range TSH levels, 
raising some doubt as to whether in vivo generation of T₃ 
from T₄ is equivalent to thyroidal secretion of T₃. 

• About 80% of circulating T₃ arises from the peripheral 
tissue by 5’-deiodination of T₄, and only about 20% is 
directly secreted by the thyroid gland. T₃ is the most active 
thyroid hormone because its affinity for the nuclear 
receptor is 10 to 20-fold greater than that of T₄. 

• Given its short half-life and the potential for wide 
fluctuations in serum levels, replacement therapy with T₃ 
has not been recommended as long-term replacement 
therapy for hypothyroid patients. 

• Several studies have evaluated the potential role and 
efficacy of combination treatment with T₄ and T₃. Based on 
these studies, some meta-analyses and editorials on T₄/T₃ 
therapy concluded that combined therapy in hypothyroid 
patients showed little of any beneficial effect. 



• We believe that the complexities 
inherent in our analyses should reopen 
the controversy on the potential merits 
of combined therapy.  

• Our analysis may allow clinicians to 
consider alternative explanations for the 
lack of beneficial effects in past 
investigations and hopefully spur more 
research on this issue. 

• The biological activity of thyroid 
hormone in regard to T₃ availability is 
regulated by three deiodinase isoforms 
termed deiodinase type 1 (D1), type 2 
(D2), and type 3 (D3). 
 



• The increased sensitivity of the 
pituitary/hypothalamic feedback mechanism to 
serum T₄ may explain why replacement doses of 
L-T₄ can be associated with normal TSH levels, 
whereas T₃ levels are low and T₄ levels are high.  

• Despite the normalization of TSH levels, the low 
serum T₃ levels in the circumstance may imply 
nonphysiological hormone replacement due to 
reduced availability of the active form of thyroid 
hormone T3 at the tissue level. 

• D2 activity is important for tissue-specific T₃ 
production. 



• D2 expression and activity are reduced in 
thyrotoxicosis and in the presence of increased T₄ 
levels.  

• The importance of thyrotroph D2 in TSH 
regulation and the local activation or inactivation 
of thyroid hormone induced by deiodinases at the 
tissue level represents a mechanism that is 
essential to understanding why TSH 
“normalization” during L-T₄ replacement therapy 
might not accurately reflect euthyroidism in all 
tissues and organs. 

• Polymorphisms in genes involved in thyroid 
hormone metabolism may affect thyroid 
hormone bioactivity. 



• A common Thr92Ala polymorphism has been identified in D2 
that can affect T3 production. 

• These interactions help to clarify the complexity of peripheral 
and central thyroid hormone production and control and 
reflect the current body of knowledge that relates to 
understanding hormone replacement therapy with T₄ or T₃. 

• The goal of replacement therapy in hypothyroid patients is to 
restore biochemical euthyroidism indicated by serum TSH 
concentrations and thyroid hormone levels within their 
respective reference ranges, together with restoration of 
clinical euthyroidism marked by the disappearance of all 
symptoms and signs of thyroid hormone deficiency. 

• Thyroid hormone had profound effects on the central nervous 
system, cardiovascular system, lipid profile bone metabolism 
and structure, energy expenditure, and body weight. 
Consequently, hypothyroid patients may complain of cognitive 
deficit, mood alterations, and cardiac dysfunction, 
dyslipidemia, osteoporosis, fractures, and weight gain. 
 



• We do not fully understand why some hypothyroid patients 
given replacement therapy with L-T₄ appear to achieve a 
satisfactory functional level when biochemical euthyroidism is 
restored, whereas others continue to complain of persistent 
symptoms of thyroid hormone deficiency such as mood 
changes, decreased psychomotor performance, cognitive 
disturbances, weight gain, fatigue, lethargy, and depression.  

• Physicians… become frustrated with the management of 
these patients and their ongoing complaints. 

• If one accepts the validity of persistent symptoms and 
cardiovascular risk factors in L-T₄-replaced patients despite 
TSH normalization, then it is necessary to hypothesize that 
standard therapy with L-T₄ alone is not sufficient to restore 
optimal quality of life and tissue euthyroidism. 

• It is theoretically possible that some tissues could be 
underexposed to T₃ despite apparently normal circulating 
levels of TSH. 





• The most commonly affected 
domains are working memory 
and executive function. 



• Some studies have reported that 
successful treatment of hypothyroidism 
is associated with only a partial recovery 
or improvement of neurocognitive 
function and psychological well-being, 
suggesting that replacement treatment 
with L-T₄ might not be fully adequate for 
optimal brain function. 
 

• We should strive to achieve a regimen of 
therapy providing both biochemical and 
clinical euthyroidism that will be 
associated with a normal quality of life. 





• Patient preference for, and greater 
satisfaction with, combination 
therapy was linked to their 
significant reduction in body 
weight and improvement in BMI. 

• Few of these studies reported an 
increase in serum SHBG after T₃ 
treatment, although TSH was 
suppressed and FT₃ values were 
higher compared with L-T₄ alone. 



• Conceivably, four different groups 
of hypothyroid patients could 
benefit from combination 
treatment with T₄ and T₃:  

• 1) patients with hypothyroidism 
due to an underlying autoimmune 
condition.  

• 2) thyroidectomized patients or 
those treated with radioiodine 
that lose T3 production by the 
thyroid gland. 

• 3) patients with certain D2 
polymorphisms that don’t convert 
T4 to T3. 

• 4) depressed hypothyroid 
patients that would benefit from 
the antidepressant effect of T3. 
 



• Higher serum T₄ levels are necessary in 
thyroidectomized patients to obtain normal 
serum T₃ concentrations and thereby 
compensate for the absence of the 20% 
fraction of circulating T₃ normally directly 
secreted by the thyroid gland.  (This usually 
results in marked suppression of TSH). 
 



• Three meta-analyses analyzed 11 
randomized controlled trials and 
concluded that T₄/T₃ combination 
therapy provided no advantage 
when compared with standard L-T₄ 
alone. 

• However a second meta-analysis 
suggested that T₄/T₃ combination 
therapy was beneficial for the 
psychological and physical well-
being of patients. 



• Daily regimen at an approximate 
ratio of 1:3 was studied. 

• Significant weight loss occurred 
with high dose T3. 

• There was also a decrease in 
total cholesterol, low-density 
lipoprotein-cholesterol, and 
apolipoprotein B were observed 
during L-T₃ therapy compared 
with L-T₄ treatment. 

 



• In our opinion, it is essential to 
normalize serum FT₃ as well as 
TSH levels to observe significant 
effects on some peripheral 
parameters of thyroid hormone 
action in hypothyroid patients.  

• However, treatment with T₃ is 
not recommended in patients 
with arrhythmias. 
 



• Although earlier meta-analyses failed to find 
clear benefit in treatment of hypothyroid 
individuals with combination T₄ and T₃, 
continued interest in such approaches to 
replacement therapy is warranted due to 
methodological deficiencies in the majority of 
the prior studies. 

• Experimental and clinical evidence suggests 
that a TSH level within the reference range is 
not a sufficiently optimal marker of adequate 
thyroid hormone replacement therapy in 
hypothyroid patients. 









Armour Thyroid Use in Seniors 
• Thyroid hormones should be dosed 

cautiously in seniors due to a 
potential risk of cardiac effect. 

• Desiccated thyroid products contain 
variable amounts of T3, T4 and other 
iodothyronine compounds. 

• The Beers criteria generally 
recommend transition to a safer 
alternative (e.g., agents like 
levothyroxine with more standardized 
hormone content).  

• Please consider the potential risks 
versus benefits of therapy. 



Ask your doctor about switching from 
Armour Thyroid. 

• The prescribing information 
suggests that this drug can 
cause heart problems. 

• We suggest you ask your 
doctor soon if you should use 
a different drug. 
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