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WHERE WOULD YOU LIKE 
YOUR LEVELS OF 

ESTRADIOL TO BE?



An article was published by 
William Faloon in the June 2015 
of Life Extension titled “Surprising 
Factor Behind Sudden Cardiac 
Arrest.” As I am sure you are 
aware Mr. Faloon makes a strong 
case for keeping estradiol levels in 
the range of 20 to 30pg/ml.

Patients bring this article to my 
attention when I attempt to stop 
their use of an aromatase inhibitor.

So my questions to you are… 

Dear Neal: 

I have attended four of your courses 
and listened to your You-Tube 
presentations regarding not 
blocking the aromatization of 
testosterone to estradiol. 

Of course as you have noted there is 
always an 'argument' or disbelief 
regarding this. You point out that 
no study has shown any negative 
effect of raising estrogen in men 
and you point out all the benefits. 
Yet I hear their mutters of 
disagreement or doubt from 
doctors. 



#1 how did this figure become so 
fixed if there are/were no studies and 
why is it being promulgated by such 
an influential source as Life 
Extension?

#2 What literature supports your 
view so that I can convince my 
patients, and you can convince your 
students, that they should not use 
blocking agents?

I did follow your advice to stop the 
anastrazole and my HDL went from 
29 to 46.
Sincerely, Jay



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. 

Dorgan JF, Stanczyk FZ, Kahle LL, Brinton LA. Prospective case-control study of 
premenopausal serum estradiol and testosterone levels and breast cancer risk. 
Breast Cancer Res. 2010;12(6):R98. 



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 results of the 
associated increase in 
estrogens.

Key TJ, Appleby PN, Reeves GK, et al. Body mass index, serum sex hormones, and 
breast cancer risk in postmenopausal women. J Natl Cancer Inst. 2003 Aug 
20;95(16):1218-26.



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

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

Key T, Appleby P, Barnes I, et al. Endogenous sex hormones and breast cancer in 
postmenopausal women: reanalysis of nine prospective studies. J Natl Cancer 
Inst. 2002 Apr 17;94(8):606-16.



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. 



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 
diabetes.

Vikan T, Schirmer H, Njølstad I, Svartberg J. Low testosterone and sex hormone-
binding globulin levels and high estradiol levels are independent predictors of 
type 2 diabetes in men. Eur J Endocrinol. 2010 Apr;162(4):747-54. 



Circulating Estradiol and Mortality in Men 
With Systolic Chronic Heart Failure

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

Jankowska EA, Rozentryt P, Ponikowska B, et al. Circulating estradiol and 
mortality in men with systolic chronic heart failure. JAMA. 2009 May 
13;301(18):1892-901.



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.

Maggio M, Lauretani F, Ceda GP, et al. Estradiol and metabolic syndrome in older 
Italian men: The InCHIANTI Study. J Androl. 2010 Mar-Apr;31(2):155-62. 



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.

Maggio M, Lauretani F, Ceda GP, et al. Estradiol and metabolic syndrome in older 
Italian men: The InCHIANTI Study. J Androl. 2010 Mar-Apr;31(2):155-62. 



Corona, G., Rastrelli, G., Monami, M., Guay, A., Buvat, J., Sforza, A., . . . Maggi, M. (2011). Hypogonadism as a risk factor for 
cardiovascular mortality in men: a meta-analytic study. European Journal of Endocrinology.













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.

Vandenplas G, De Bacquer D, Calders P, et al. Endogenous oestradiol and 
cardiovascular disease in healthy men: a systematic review and meta-analysis of 
prospective studies. Heart. 2012 Oct;98(20):1478-82. 



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 estrogen. 

Barud W, Piotrowska-Swirszcz A, Ostrowski S, et al. Association of obesity and 
insulin resistance with serum testosterone, sex hormone binding globulin and 
estradiol in older males. Pol Merkur Lekarski. 2005 Nov;19(113):634-7.



Endogenous Sex Hormones and 
Cardiovascular Disease Incidence in Men

• A higher serum estradiol level 
was associated with lower risk for 
CVD events (in normal men).

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

Arnlöv J, Pencina MJ, Amin S, et al. Endogenous sex hormones and 
cardiovascular disease incidence in men. Ann Intern Med. 2006 Aug 
1;145(3):176-84.



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.

Muller M, van der Schouw YT, Thijssen JH, Grobbee DE. Endogenous sex 
hormones and cardiovascular disease in men. J Clin Endocrinol Metab. 2003 
Nov;88(11):5076-86.





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. 
Transdermal estrogen therapy 
(TDE) has a lower thrombosis 
risk than oral estrogen and may 
improve CVD risk compared 
with ADT.Purnell JQ, Bland LB, Garzotto M, et al. Effects of transdermal estrogen on levels of lipids, lipase activity, and 

inflammatory markers in men with prostate cancer. J Lipid Res. 2006 Feb;47(2):349-55. 



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. 

• HDL2 cholesterol increased. 

• TDE on longer-term follow-up, 
improves lipids, CVD and 
mortality rates.

Purnell JQ, Bland LB, Garzotto M, et al. Effects of transdermal estrogen on levels 
of lipids, lipase activity, and inflammatory markers in men with prostate cancer. J 
Lipid Res. 2006 Feb;47(2):349-55. 



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 in men.

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

Komesaroff PA, Fullerton M, Esler MD, et al. Low-dose estrogen 
supplementation improves vascular function in hypogonadal men. Hypertension. 
2001 Nov;38(5):1011-6.



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. 

Tsuda K, Nishio I. Role of estrogens in the regulation of membrane 
microviscosity. Circ Res. 2004 Feb 6;94(2):e17.



Physiological levels of estradiol stimulate plasma high 
density lipoprotein2 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 Nal-
Glu plus T plus Teslac, E2 levels were 
profoundly suppressed during 
treatment.

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

Bagatell CJ, Knopp RH, Rivier JE, Bremner WJ. Physiological levels of estradiol stimulate plasma high density 
lipoprotein2 cholesterol levels in normal men. J Clin Endocrinol Metab. 1994 Apr;78(4):855-61.



Physiological levels of estradiol stimulate plasma high 
density lipoprotein2 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. 

Bagatell CJ, Knopp RH, Rivier JE, Bremner WJ. Physiological levels of estradiol stimulate plasma high density lipoprotein2 
cholesterol levels in normal men. J Clin Endocrinol Metab. 1994 Apr;78(4):855-61.



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.

Fleta-Asin, B. (2012). Estrogens and Cardiovascular Disease in the Male.



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. 

Fleta-Asin, B. (2012). Estrogens and Cardiovascular Disease in the Male.



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, 
decreased estradiol levels 
and appears to decrease 
BMD. 

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

Burnett-Bowie, S.-A. M., McKay, E. A., Lee, H., & Leder, B. Z. (2012). Effects of Aromatase Inhibition on Bone Mineral Density 
and Bone Turnover in Older Men with Low Testosterone Levels. Journal of Clinical Endocrinology & Metabolism.



Cherrier MM, Matsumoto AM, Amory JK, et al. The role of aromatization in
testosterone supplementation: effects on cognition in older men. Neurology. 
2005 Jan 25;64(2):290-6.



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

• However, only the group with 
elevated estradiol levels (T group 
and no arimidex) demonstrated 
significant verbal memory 
improvement.

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

Cherrier, PhD, M. M., Matsumoto, MD, A. M., Amory, MD, J. K., Ahmed, MD, S., Bremner, MD, W., Peskind, MD, E. R., . . . Craft, 
PhD, S. (2005). The role of aromatization in testosterone supplementation Effects on cognition in older men. Neurology.



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. 

Khosia, S. (2009). Testosterone: More Is Not Always Better. Journal of Clinical Endocrinology & Metabolism.



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 E 
deficiency not just in 
postmenopausal 
women, but also in men.

Khosia, S., Melton III, L., Atkinson, E. J., O'Fallon, W., Klee, G. G., & Riggs, B. (1998). Relationship of Serum Sex Steroid Levels 
and Bone Turnover Markers with Bone Mineral Density in Men and Women: A Key Role for Bioavailable Estrogen. Journal of 
Clinical Endocrinology & Metabolism.



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.

Falahati-Nini, A., Riggs, B., Atkinson, E., O'Fallon, W., Eastell, R., & Khosia, S. (2000). Relative contributions of testosterone and 
estrogen in regulating bone resorption and formation in normal elderly men. J Clin Invest.



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.

Scherr, D. S., & Pitts, Jr, W. R. (2003). The Nonsteroidal Effects of Diethylstilbestrol: The Rationale For Androgen Deprivation 
Therapy Without Estrogen Deprivation in The Treatment of Prostate Cancer. The Journal of Urology.



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 anti-
angiogenic and pro-apoptotic 
effects on cancer cells.



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:

• Hormone levels fell 3 wk after the initial 
LHRH-A injection, and deoxypyridinoline
increased significantly (indicating bone 
loss).

• E2 levels rose into the normal male 
range, and two resorption markers 
decreased significantly from BL by 33% 
for NTX (indicating no 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 of men with 
prostate cancer. 

Taxel, P., Fall, P. M., Albertsen, P. C., Dowsett, R. D., Trahiotis, M., Zimmerman, J., . . . Raisz, L. G. (2002). The Effect of 
Micronized Estradiol on Bone Turnover and Calciotropic Hormones in Older Men Receiving Hormonal Suppression Therapy for 
Prostate Cancer. The Journal of Clinical Endocrinology & Metabolism.



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

• Oral estrogens prevented many of 
these problems but were abandoned 
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. 

Ockrim, J., Lalani, E., Laniaodo, M., Carter, C., & Abel, P. (2003). Transdermal Estradiol Therapy for Advanced Prostate Cancer-
Forward to the Past? The Journal of Urology, 1735-1737.



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. 

• Transdemal 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. 

Severi, G., Morris, H. A., MacInnis, R. J., English, D. R., Tilley, W., Hopper, J. L., . . . Giles, G. G. (2006). Circulating Steroid 
Hormones and the Risk of Prostate Cancer. Cancer Epidemiology, Biomarkers & Prevention.



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.

Khosia, S., Melton III, L., Atkinson, E. J., O'Fallon, W., Klee, G. G., & Riggs, B. (1998). Relationsihp of Serum Sex Steroid Levels 
and Bone Turnover Markers with Bone Mineral Density in Men and Women: A Key Role for Bioavailable Estrogen. Journal of 
Clinical Endocrinology & Metabolism.



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.

Amin, S., Qhang, Y., Felson, D., Sawin, C., Hannan, M., WIlson, P., & Kiel, D. (2006). Estradiol, Testosterone, and the risk for hip 
fractures in elderly men from the Framingham Study. Am J Med.



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. 

Tiveston, A., Vandenoot, L., Labrie, F., Karlsson, M. K., Ljunggren, O., Mellstrom, D., & Ohleson, C. (2009). Low Serum 
Testosterone and Estradiol Predict Mortality in Elderly Men. Journal of Clinical Endocrinology & Metabolism.



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 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, estradiol- 17beta.

• Don’t extrapolate rats to humans!

Bosland, M. (2006). Sex steroids and prostate carcinogenesis: intergrated, multifactorial working hypothesis. Ann N Y Acad Sci.



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.

Finkelstein, MD, J. S., Lee, PhD, H., Burnett-Bowie, MD, MPH, S.-A. M., Pallais, MD, MPH, J., Yu, MD, E. W., Borges, MD, L. F., . . . 
Leder, MD, B. Z. (2013). Gonadal Steroids and Body Composition, Strength, and Sexual Function in Men. The New England 
Journal of Medicine.v



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 intra-abdominal 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.  

• This suggests that measuring estradiol 
might be helpful in assessing the risk of 
sexual dysfunction, bone loss, or fat 
accumulation in men with hypogonadism.
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mediated. Proceedings of the National Academy of Sciences.
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