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Select References from the Medical Literature
Collected by Daved Rosensweet M.D.

1. Estrogen and Coronary Artery Disease
Many epidemiological studies show that women who use estrogen therapy af-
ter menopause have significantly lower rates of heart disease than postmeno-
pausal women who do not take estrogen. …the magnitude of the protective 
effect of estrogen is more pronounced among women with high baseline risk 
of disease.
Estrogen for women at varying risk of coronary disease.
Maturitas. 1998 Sep 20;30(1):19-26.
Grodstein F, Stampfer MJ.

2. Cardiovascular and cancer safety  of testosterone in women.
Davis SR.
Purpose of Review:
To examine the recent data pertaining to the relationships between testoster-
one and cardiovascular disease (CVD) and cancer in women.
Recent findings:
Despite the entrenched belief that higher blood levels of testosterone increase 
the risk of CVD in women, data from recent observational studies mostly 
show an inverse relationship between testosterone and CVD risk. One pilot 
study suggests favorable effects of nonoral testosterone treatment of women 
with established congestive cardiac failure which merits further evaluation. 
The relationship between endogenous testosterone production and breast can-
cer risk remains contentious, with recent studies indicating either no relation-
ship, or a possible increase in risk when estrone and estradiol are not taken 
into account. No randomized controlled trial of testosterone therapy has been 
sufficiently large or of sufficient duration to establish whether such treatment 
may influence breast cancer occurrence. There does not appear to be an asso-
ciation between testosterone and endometrial cancer, or other malignancies on 
review of published studies.
Summary:
Testosterone is inversely associated with increased CVD risk in women, 
whereas low sex hormone binding globulin increases CVD risk. The relation-
ship between testosterone and breast cancer remains unclear, although a clear 
signal of risk has not emerged from studies of women treated with testoster-
one therapy over the past decade.
Curr Opin Endocrinol Diabetes Obes. 2011 Jun;18(3):198-203. doi: 10.1097/
MED.0b013e328344f449.
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3. Estrogen and Memory 
The existence of estrogen receptors in the hippocampus, a part of the brain 
essential to learning and memory, has been known for some time46. Several 
mechanisms may account for the effects of estrogen on the brain. Firstly, es-
trogen increases levels of choline O-acetyl- transferase, the enzyme needed to 
synthesize acetylcholine, a neurotransmitter thought to be critical for mem-
ory47. Studies on healthy middle-aged and elderly postmenopausal women 
have supported the theory that estrogen may help to maintain aspects of cogni-
tive function 48,49. Data also suggest that estrogen replacement therapy may 
enhance short- and long-term memory  50,51. Additional effects of estrogen 
on neural function include: protecting neurons from oxidative stress and glu-
tamate toxicity [89,90], increasing glucose transport and cerebral blood flow 
[91], and stimulating the branching of neurites [91]. 
Michelle P. Warren, M.D. and Jennifer E. Dominguez, B.A. www.endotext.
com., Updated 5 January 2004 

4. Estrogen and Alzheimer’s Disease
For every five years after the age of 65, the prevalence of Alzheimer’s disease 
doubles in the population. Nearly 50% of women over the age of 75 may suf-
fer from the condition52. As the population ages over the next 20 years, these 
numbers are expected to increase. According to epidemiologic evidence, there 
is reason to believe that estrogen deficiency may contribute to Alzheimer’s 
disease. Low body weight is associated with low levels of circulating estro-
gens in postmenopausal women. Women who suffer from Alzheimer’s disease 
tend to have lower body weights than women without the disorder. Incidences 
of Alzheimer’s disease are low or its expression is delayed in postmenopausal 
women with high levels of endogenous estrogenic steroids or those receiving 
long-term HRT. 
Michelle P. Warren, M.D. and Jennifer E. Dominguez, B.A. www.endotext.
com., Updated 5 January 2004 

5. HRT and Weight Gain
Because many women gain weight as they age, a common fear is that HRT 
will exacerbate this problem. However, this is unconfirmed by prospective 
studies. The PEPI trial showed that women on HRT gained less weight than 
women not taking hormones. Attention to diet (with reduced fat intake) and 
regular aerobic exercise for weight maintenance should be recommended to 
all postmenopausal women. 
Michelle P. Warren, M.D. and Jennifer E. Dominguez, B.A. www.endotext.
com., Updated 5 January 2004 
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6. Estrogen Dose Levels and Bone Density
…we investigated the safety and effectiveness in preventing bone loss of, 
very-low-dose estradiol [0.014 mg/d] transdermal unopposed for postmeno-
pausal women  (n = 208) 
Conclusion: Postmenopausal treatment with low-dose, unopposed estradiol 
increased bone mineral density and decreased markers of bone turnover with-
out causing endometrial hyperplasia.
Obstet Gynecol. 2004 Sep;104(3):443-51.
Effects of ultralow-dose transdermal estradiol on bone mineral density: a ran-
domized clinical trial.      Ettinger B, Ensrud KE, et al.

7. Estrogen Neuroprotection and the Critical Period Hypothesis [Review 
article]
In summary, 17β-estradiol is an endogenous steroid hormone produced pri-
marily by the ovaries, which has the ability to attenuate damage from cerebral 
ischemia and delay onset of cognitive decline in both animals and humans. 
Furthermore, high levels of serum E2 can partially explain women’s relative 
protection from heart attacks, strokes, and neurodegenerative diseases until 
late in life..Despite overwhelming evidence of the neuroprotective and cardi-
oprotective functions of estradiol and the dire consequences of long-term E2 
deprivation…merging evidence from basic science and clinical studies, which 
suggests that there is a “critical period” for estradiol’s beneficial effect in the 
brain [peri-menopause]
Erin Scott, Quan-guang Zhang et al. Front Neuroendocrinol.2012 Janu-
ary:33(1): 85-104.

8. Breast Cancer Risk: Mainstream View
One in 8 women will be diagnosed with breast cancer and risk increases with 
age. 
Estrogen, a trophic growth hormone, may promote the growth of preexisting 
breast cancer. 
It is still unknown whether it may also induce the growth of new cancers. 
Use of Estrogen alone for at least five years, may be associated with a slightly 
increased risk of breast cancer according to the Nurses’ Health Study. 
Reprinted from www.Endotext.com
Michelle Warren, M.D. and Aimee Shu M.D.•Updated September 2010
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9. Estrogen: Breast Cancer, Trophic or Initiator?
Estrogen, a trophic growth hormone, may promote the growth of preexisting 
breast cancer. 
It is still unknown whether it may also induce the growth of new cancers. 
However, in the recent report from the Women’s Health Initiative study, wom-
en on estrogen only showed no increased incidences of breast cancer com-
pared to women on placebo Many studies have not shown an increased risk of breast 
cancer with estrogen use. A large meta-analysis of 51 epidemiologic studies (in-
volving more than 160,000 women from 21 countries) showed that HRT[CEE 
+ Progestin(?)] increases the risk of breast cancer and that risk increases with 
longer use. That is, for every 1,000 women who began using HRT at age 50 
and continued using it for 5, 10, or 15 years, an additional 2, 6, or 12 cases of 
breast cancer occurred.
Reprinted from Endotext.org. Michelle Warren, M.D. and Aimee Shu M.D.  
Updated September 2010

10. Women’s Health Initiative (WHI) and the issues related to it
Recent evidence suggests, however, that estrogen plus progestin may have 
an impact on breast cancer. In July 2002, the estrogen plus progestin arm of 
the Women’s Health Initiative study was stopped due to a small increase in 
the incidence of breast cancer among women taking this combination. This 
risk amounted to approximately 8 more women per 10,000 being diagnosed 
with breast cancer compared to those on placebo. (66) It is important to note, 
however, that the average age of women in this study was 63.2 years, and does 
not reflect women on HRT in normal clinical practice. In addition, 50% of the 
women in WHI were either current or former smokers, they had an average 
BMI of 28 (well-above normal), and 1/3 suffered from hypertension. 

11. Hormone Treatment and Breast Cancer Risk
Re the two arms of the WHI study
The average risk of invasive breast cancer with estrogen use was 0.79…[while]  
The average breast cancer risk with estrogen-progestin use was 1.24
Collins JA, et al. Hum Reprod Update. 2005 Nov-Dec;11(6):541-3.Review article  
Breast cancer risk with postmenopausal hormonal treatment.

12. The incidence of breast cancer and changes in the use of hormone re-
placement therapy: A review of the evidence.
A considerable amount of scientific evidence supports the hypothesis that the 
decline in the incidence of breast cancer is in large part attributable to the sud-
den drop in HRT use following publication of the WHI and Million Women 
studies.
Maturitas. 2009 Aug 24. 
Verkooijen HM, Bouchardy C, Vinh-Hung V, Rapiti E, Hartman M.
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13a. Relative Risk of Heart Disease vs Breast Cancer in Women
Women’s age-adjusted mortality rates from heart disease are four to six times 
higher than their mortality rates from breast cancer. Yet, because public cam-
paigns have emphasized breast cancer risks in the effort to promote screening 
mammography, many women are more afraid of breast cancer than of coro-
nary artery disease….
When women present with myocardial infarction, they are more likely than 
men to be misdiagnosed, and they are also more likely to die of their first 
infarction
Women present at a later age
Coronary Artery Disease Prevention: What’s Different for Women? J  Beding-
haus M.D. L LeShan M.D.et, al. Medical College of Wisconsin, Milwaukee, 
Wisconsin
Am Fam Physician. 2001 Apr 1;63(7):1393-1401.

13b. Relationship between Menopausal Symptoms and Risk of Postmeno-
pausal Breast Cancer
Results: Women who ever experienced menopausal symptoms had lower risks 
of invasive ductal carcinoma [(IDC) OR = 0.5; 95% CI: 0.3–0.7], invasive 
lobular carcinoma (ILC, OR = 0.5; 95% CI: 0.3–0.8), and invasive ductal-lob-
ular carcinoma (IDLC, OR = 0.7; 95% CI: 0.4–1.2), and these reductions in 
risk were independent of recency and timing of hormone therapy use, age at 
menopause, and body mass index. Increasing intensity of hot flushes among 
women who ever experienced hot flushes was also associated with decreasing 
risks of all three breast cancer subtypes (P values for trend all ≤0.017).
Conclusion:
This is the first study to report that women who ever experienced menopausal 
symptoms have a substantially reduced risk of breast cancer, and that severity 
of hot flushes is also inversely associated with risk.
Yi Huang1, Kathleen E. Malone1 et al
Cancer Epidemiol Biomarkers Prev 2011;20:379-388. 
http://cebp.aacrjournals.org/content/20/2/379.full.pdf+html

14. Urinary estrogens and estrogen metabolites and subsequent risk of 
breast cancer among premenopausal women.
Higher urinary estrone and estradiol levels were strongly significantly asso-
ciated with lower risk....Generally inverse, although nonsignificant, patterns 
also were observed with 2- and 4-hydroxylation pathway estrogen metabo-
lites. Inverse associations generally were not observed with 16-pathway es-
trogen metabolites and a significant positive association was observed with 
17-epiestriol The inverse associations with parent estrogen metabolites and 
the parent estrogen metabolite/non-parent estrogen metabolite ratio suggest 
that women with higher urinary excretion of parent estrogens are at lower risk.
Eliassen AH, Spiegelman D, Xu X, Cancer Res; 72(3); 696–706. ©2011 
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15. Mammographic density and estrogen receptor status of breast cancer. 
Results: Mammographic density was strongly associated with both ER-pos-
itive and ER-negative breast cancers. Cancer Epidemiology, Biomarkers & 
Prevention December 2004 13; 2090
Conclusion: Surprisingly, women with high mammographic density have an 
increased risk of both ER-positive and ER-negative breast cancers. The as-
sociation between mammographic density and breast cancer may be due to 
factors besides estrogen exposure.

16. Circulating Steroid Hormone Levels and Risk of Breast Cancer for Post-
menopausal Women.
Cancer Epidemiol Biomarkers Prev; 19(2); 492–502. 
Our prospective study confirms earlier findings and suggests that the associ-
ations of endogenous hormones with postmenopausal breast cancer risk are 
independent of tumor grade, and hormone receptor status and might increase 
in strength with age.

17. Circulating sex steroids and breast cancer risk in premenopausal wom-
en.
Recently, the associations between circulating hormones in premenopausal 
women and subsequent risk of breast cancer have been evaluated. To date, 
both positive and null associations have been observed for estrogens and in-
verse and null associations for progesterone with breast cancer risk. For es-
trogens, the relationships may vary by menstrual cycle phase (e.g., follicular 
versus luteal phase), although this requires confirmation. Few studies have 
evaluated estrogen metabolites in relation to breast cancer risk; hence, no 
conclusions can yet be drawn. Findings for the largely adrenal-derived dehy-
droepiandrosterone (DHEA) and DHEA sulfate also are inconsistent and may 
vary by age. However, relatively consistent positive associations have been 
observed between testosterone (or free testosterone) levels and breast cancer 
risk; these associations are of similar magnitude to those confirmed among 
postmenopausal women. In this review, we summarize current evidence and 
identify gaps and inconsistencies that need to be addressed in future stud-
ies of sex steroids and premenopausal breast cancer risk. Horm Cancer. 2010 
Feb;1(1):2-10. doi: 10.1007/s12672-009-0003-0. Epub 2010 Feb 9.
Source. Susan E. Hankinson & A. Heather Eliassen
Channing Laboratory, Department of Medicine, Harvard Medical School and 
Brigham and Women’s Hospital, 
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18. Modern Menstruation
One hundred years ago, the average woman started her menses at age 16. She 
got pregnant earlier and more frequently. She often spent more time lactating. 
In total, women back then experienced the menstrual cycle about 100 to 200 
times in their lifetime. Today, the average modern women starts puberty at 
age 12, seldom lactates, has less children, and menstruates about 350 to 400 
times during a lifetime. Incessant menstruation has been associated with the 
increased occurrence of a myriad of pathological conditions including infer-
tility, cancer, fibroids, anemia, migraines, mood shifts, abdominal pain, fluid 
retention, and endometriosis. What a difference a century makes!
Michael Lam M.D.
http://www.drlam.com/articles/estrogen_dominance.asp

19. Urinary estrogens and estrogen metabolites and subsequent risk of 
breast cancer among premenopausal women.
 Abstract: Endogenous estrogens and estrogen metabolism are hypothesized 
to be associated with premenopausal breast cancer risk but evidence is limit-
ed. We examined 15 urinary estrogens/ estrogen metabolites (EM) and breast 
cancer risk among premenopausal women in a case-control study nested with-
in the Nurses’ Health Study II (NHSII). In 1996–1999, urine was collected 
from 18,521 women during the mid-luteal menstrual phase. Breast cancer 
cases (N=247) diagnosed between collection and June 2005 were matched to 
2 controls each (N=485). Urinary EM were measured by liquid chromatog-
raphy-tandem mass spectrometry and adjusted for creatinine level. Relative 
risks (RRs) and 95% confidence intervals (CIs) were estimated by multivari-
ate conditional logistic regression. Higher urinary estrone and estradiol levels 
were strongly significantly associated with lower risk (top vs. bottom quar-
tile RR estrone=0.52, 95% CI=(0.30– 0.88); estradiol=0.51, 95% CI=(0.30–
0.86)). Generally inverse, though non-significant, patterns also were observed 
with 2- and 4-hydroxylation pathway EM. Inverse associations generally 
were not observed with 16-pathway EM and a significant positive associa-
tion was observed with 17- epiestriol (top vs. bottom quartile RR=1.74, 95% 
CI=(1.08–2.81), p-trend=0.01). In addition, there was a significant increased 
risk with higher 16-pathway/parent EM ratio (comparable RR=1.61, 95% 
CI=(0.99–2.62), p-trend=0.04). Other pathway ratios were not significantly 
associated with risk except parent EM/non-parent EM (comparable RR=0.58, 
95% CI=(0.35–0.96), p-trend=0.03). These data suggest that most mid-luteal 
urinary EM concentrations are not positively associated with breast cancer 
risk among premenopausal women. The inverse associations with parent EM 
and the parent EM/non-parent EM ratio suggest that women with higher uri-
nary excretion of parent estrogens are at lower risk.
A. Heather Eliassen1,3, Donna Spiegelman3,4, Xia Xu, et. al. Cancer Res. 
2012 February 1; 72(3): 696–706. doi:10.1158/0008-5472.CAN-11-2507.  
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20. The Mortality Toll of Estrogen Avoidance: An Analysis of Excess Deaths 
Among Hysterectomized Women Aged 50 to 59 Years  [courtesy of Eugene 
Shippen M.D.]
Objectives. We examined the effect of estrogen avoidance on mortality rates 
among hysterectomized women aged 50 to 59 years.
Methods. We derived a formula to relate the excess mortality among hyster-
ectomized women aged 50 to 59 years assigned to placebo in the Women’s 
Health Initiative randomized controlled trial to the entire population of com-
parable women in the United States, incorporating the decline in estrogen use 
observed between 2002 and 2011.
Results. Over a 10-year span, starting in 2002, a minimum of 18 601 and as 
many as 91 610 postmenopausal women died prematurely because of the 
avoidance of estrogen therapy (ET).
Conclusions. ET in younger postmenopausal women is associated with a deci-
sive reduction in all-cause mortality, but estrogen use in this population is low 
and continuing to fall. Our data indicate an associated annual mortality toll in 
the thousands of women aged 50 to 59 years. Informed discussion between 
these women and their health care providers about the effects of ET is a matter 
of considerable urgency.
Philip M. Sarrel, MD, et al. Am J Public Health. 2013.301295). http://ajph.
aphapublications.org/doi/abs/10.2105/AJPH.2013.301295.

21. Holtorf’s Review: Are Bio-identical Hormones Safer or More Efficacious?
This literature review presents the substantial evidence for the safety and 
efficacy of bio-identical hormone therapy, including estradiol, estriol, and 
progesterone, which shows that it presents lower risks for breast cancer and 
cardiovascular disease than synthetic or animal-derived hormones. Studies 
show that progestins have a number of negative effects on the cardiovascular 
system and an association with breast cancer risk that can be avoided by using 
bioidentical progesterone.  
The Bioidentical Hormone Debate: Are Bioidentical Hormones (Estradiol, 
Estriol, and Progesterone) Safer or More Efficacious than Commonly Used 
Synthetic Versions in Hormone Replacement Therapy? 
Holtorf K   Postgrad Med 2009;121(1):1-13..

22. Transdermal Hormone Rx & Risk
In conclusion, while all types of hormone replacement therapies are safe and 
effective and confer significant benefits in the long-term when initiated in 
young postmenopausal women, in specific clinical settings the choice of the 
transdermal route of administration of estrogens and the use of natural proges-
terone might offer significant benefits and added safety.
Could transdermal estradiol + progesterone be a safer postmenopausal HRT? 
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A review.
Maturitas. 2008 Jul-Aug;60(3-4):185-201. Epub 2008 Sep 5
L’hermite M, Simoncini T, Fuller S, Genazzani AR.Department of Gynecolo-
gy and Obstetrics, Université Libre de Bruxelles, Bruxelles, Belgium.

23. Unequal risks for breast cancer associated with different hormone re-
placement therapies: results from the E3N cohort study.
This large multicenter study in France followed 80,377 postmenopausal 
women for up to 12 years, and looked in particular at whether the type of 
progestogen used in combination with estrogen made a difference to the risk 
of developing breast cancer in those women who used hormone replacement 
therapy (HRT). The estrogen in HRT is primarily transdermal estradiol in 
France. Compared with those women who did not use HRT at all, women us-
ing estrogen alone had a 1.29-fold increased risk of developing breast cancer; 
women using estrogen plus natural progesterone had the same risk as women 
using no HRT.
Unequal risks for breast cancer associated with different hormone replace-
ment therapies: results from the E3N cohort study.
Breast Cancer Res Treat 2008;107(1):103-11.  
 Fournier A, Berrino F, Clavel-Chapelon F. 

24. Breast Cancer Risk and the 2 Estrogen Receptors 
…It has turned out that estrogen action is not mediated by one receptor, ERal-
pha, but by two balancing factors, ERalpha and ERbeta, which are often an-
tagonistic to one another. Excitingly, ERbeta has been shown to be widespread 
in the body and to be involved in a multitude of physiological and pathophysi-
ological events. This has led to a strong interest of the pharmaceutical industry 
to target ERbeta by drugs against various diseases. In this review, focus is on 
the role of ERbeta in malignant diseases where the anti proliferative activity 
of ERbeta gives hope of new therapeutic approaches.
The role of estrogen receptor beta (ERbeta) in malignant diseases--a new po-
tential target for antiproliferative drugs in prevention and treatment of cancer.
Biochem Biophys Res Commun. 2010 May 21;396(1):63-6.
Warner M, Gustafsson JA. Department of BioSciences and Nutrition, Karo-
linska Institutet, Stockholm, Sweden.

25. Estriol preferentially binds to ERβ
...we studied the binding affinities of… more than 50 steroidal analogs of 
estradiol-17β (E2) and estrone (E1) for human ERα and ERβ… several of 
the D-ring metabolites, such as 16α-hydroxyestradiol (estriol),... , had distinct 
preferential binding affinity for human ERβ over ERα (difference up to 18-
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fold). Notably, although E2 has nearly the highest and equal binding affinity 
for ERα and ERβ, E1 and 2-hydroxyestrone… have preferential binding af-
finity for ERα over ERβ, whereas 16α-hydroxyestradiol (estriol)… have pref-
erential binding affinity for ERβ over ERα
Quantitative Structure-Activity Relationship of Various Endogenous Estrogen 
Metabolites for Human Estrogen Receptor α and β Subtypes: Insights into the 
Structural Determinants Favoring a Differential Subtype Binding. 
Endocrinology Zhu et al. September 2006 147 (9): 4132

26. Estriol generates tolerogenic dendritic cells in vivo that protect against 
autoimmunity.
Chronic inflammation contributes to numerous diseases, and regulation of in-
flammation is crucial for disease control and resolution. Sex hormones have 
potent immunoregulatory abilities. Specifically, estrogen influences immune 
cells and inflammation, which contributes to the sexual dimorphism of auto-
immunity and protection against disease seen during pregnancy in multiple 
sclerosis (MS) and its animal model, experimental autoimmune encephalomy-
elitis (EAE). Although long thought to act primarily on T cells, recent evidence 
demonstrated that myeloid cells, such as dendritic cells (DCs), are essential 
in mediating estrogen’s protective effects. Estriol (E3), a pregnancy-specific 
estrogen, has therapeutic efficacy in MS and EAE, and we evaluated wheth-
er E3 could act exclusively through DCs to protect against the inflammatory 
autoimmune disease EAE. Levels of activation markers (CD80 and CD86) 
and inhibitory costimulatory markers (PD-L1, PD-L2, B7–H3, and B7–H4) 
were increased in E3 DCs. E3 DCs had decreased proinflammatory IL-12, 
IL-23, and IL-6 mRNA expression, increased immunoregulatory IL-10 and 
TGF-β mRNA expression, and a decreased ratio of IL-12/IL-10 protein pro-
duction. Importantly, transfer of E3 DCs to mice prior to active induction of 
EAE protected them from developing EAE through immune deviation to a Th2 
response. This protection was apparent, even in the face of in vitro and in vivo 
inflammatory challenge. In summary, our results showed that E3 generates 
tolerogenic DCs, which protect against the inflammatory autoimmune disease 
EAE. Targeted generation of tolerogenic DCs with immunomodulatory ther-
apeutics, such as E3, has potential applications in the treatment of numerous 
autoimmune and chronic inflammatory diseases.
J Immunol. 2011 March 15; 186(6): 3346–3355. Tracey L. Papenfuss, Nicole 
D. Powell

27. Hormone replacement therapy and breast density changes.
Objectives: To compare the incidence of increased breast density and tender-
ness in postmenopausal women associated with transdermal (Estalis/Com-
bipatch®, Novartis, Basel, Switzerland) and oral (Kliogest®, Schering AG, 
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Berlin, Germany) hormone replacement therapy (HRT).
Methods A total of 202 postmenopausal women were randomized to trans-
dermal or oral HRT. Mammograms obtained at study entry and after 1 year 
of treatment were assessed for percent breast density by means of the digital 
segmentation and thresholding technique. Breast tenderness was assessed at 
each study visit.
Results The mean breast density by ANCOVA after adjusting for screening 
value at study end was significantly lower for women using Estalis® (38.4%, 
standard error 0.9%) compared with Kliogest® (46.9%, standard error 1.5%) 
(p < 0.0001). Significantly fewer women using transdermal HRT had an in-
crease in mammographic breast density or breast tenderness compared to oral 
HRT. Of the women using transdermal HRT, 39.1% had no change in breast 
density compared to 15.7% for women using oral HRT. Only 4% of women 
using transdermal HRT had a marked increase in density ( > 25%) compared to 
15.7% of women using oral HRT. Overall, 36.0% of patients in the transdermal 
group reported breast tenderness at some point during the 1-year study, com-
pared with 57.6% in the oral HRT group (p = 0.0002).
Conclusion Transdermal HRT use is associated with a significantly lower 
incidence of increased mammographic breast density and breast tenderness 
compared with oral HRT.
Climacteric. J Harvey, C Scheurer, et al. 2005 Jun;8(2):185-92.   2005, Vol. 8, 
No. 2 , Pages 185-192

28. Are all estrogens created equal? 
A review of oral vs. transdermal therapy.
Abstract
Background:
To compare oral and transdermal delivery systems in domains of lipid effects; 
cardiovascular, inflammatory, and thrombotic effects; effect on insulin-like 
growth factor, insulin resistance, and metabolic syndrome; sexual effects; 
metabolic effects including weight; and effects on target organs bone, breast, 
and uterus. Methods:
Review of the literature 1990-2010. Studies selected on basis of applicabil-
ity, quality of data, and relationship to topic. Results: Data applicable to the 
comparisons of oral versus transdermal delivery systems for postmenopausal 
estrogen therapy were utilized to perform a review and formulate conclusions.
Conclusions:
Significant differences appear to exist between oral and transdermal estrogens 
in terms of hormonal bioavailability and metabolism, with implications for 
clinical efficacy, potential side effects, and risk profile of different hormone 
therapy options, but neither results nor study designs are uniform. Bypassing 
hepatic metabolism appears to result in more stable serum estradiol levels 
without supraphysiologic concentrations in the liver. By avoiding first-pass 
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metabolism, transdermal hormone therapy may have less pronounced effects 
on hepatic protein synthesis, such as inflammatory markers, markers of co-
agulation and fibrinolysis, and steroid binding proteins, while oral hormone 
therapy has more pronounced hyper-coagulant effects and increases synthe-
sis of C-reactive protein and fibrinolytic markers. Both oral and transdermal 
delivery systems have beneficial effects on high-density lipoprotein choles-
terol to low-density lipoprotein cholesterol ratios (oral>transdermal), while 
the transdermal system has more favorable effects on triglycerides. Incidence 
of metabolic syndrome and weight gain appears to be slightly lower with a 
transdermal delivery system. Oral estrogen’s significant increase in hepatic 
sex hormone binding globulin production lowers testosterone availability 
compared with transdermal delivery, with clinically relevant effects on sexual 
vigor. 
Goodman MP. J Womens Health (Larchmt). 2012 Feb;21(2):161-9. doi: 
10.1089/jwh.2011.2839. Epub 2011 Oct 19.

29. Oral Estrogen: Metabolite, Coagulation, and Other Issues
•Oral estradiol leads to higher 2-hydroxyestrone and 16α-hydroxyestrone me-
tabolites
•Also, can occur in previous premarin users!!!
•Oral estradiol raises estrone when metabolized by CytP450 enzymes and 
hence changes estrone, estradiol and estriol ratio (estrogen quotient)
•Oral estriol increased the relative risk of endometrial neoplasia, whereas vag-
inal application did not
•Oral HRT containing estradiol is associated with a marked and rapid increase 
in CRP
[relates to thrombosis risk]
•Oral estradiol increases the mean value of prothrombin activation peptide 
and decreases mean antithrombin activity
•Oral estradiol associated with a significant decrease in mean tissue-type plas-
minogen concentration and plasminogen activator inhibitor activity and a sig-
nificant rise in global fibrinolytic capacity
Christina Hinchcliffe N.D.

30. Coagulation Issues Matter
Women’s age-adjusted mortality rates from heart disease are four to six times 
higher than their mortality rates from breast cancer. 
Coronary Artery Disease Prevention: What’s Different for Women? J  Beding-
haus M.D. L LeShan M.D.et, al. Medical College of Wisconsin, Milwaukee, 
Wisconsin
Am Fam Physician. 2001 Apr 1;63(7):1393-1401.
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31. Oral Estrogen and the Gall Bladder
The risk of cholecystectomy was increased among women exposed to oral 
estrogen menopausal hormone therapy, especially oral regimens without a 
progestagen. 
Complicated gallstone disease should be added to the list of potential adverse 
events to be considered when balancing the benefits and risks associated with 
menopausal hormone therapy.
Menopausal hormone therapy and risk of cholecystectomy: a prospective 
study based on the French E3N. 
Antoine Racine, MD MSc, Anne Bijon, MSc, Agnès Fournier, PhD, CMAJ. 
2013 April 16; 185(7): 555–561.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3626807/

32. Oral Estradiol: Increased Hormone & Metabolite Issues
Conclusion: The previously recommended oral dose of estradiol (1-2mg/day) 
results in urinary excretion of estrone at values 5-10 times the upper limit of 
the reference range for premenopausal women. Retrospective studies associ-
ating oral estradiol with increased risk of breast cancer may reflect overdose 
conditions. Based on current knowledge, a prudent dose ceiling for oral estra-
diol replacement therapy of 0.25mg/day is proposed.
Wright, JV, Friel, P, Hinchcliffe, C: Hormone Replacement with Estradiol: 
Conventional Oral Doses result in Excessive Exposure to Estrone. 
Alternative Medicine Review: Vol 10, Num 1 2005 

33. Transdermal vs Oral Estrogen: Another Resource
Since there is no first-pass liver deactivation of transdermal estradiol, ef-
fective doses are small. First-pass metabolism of oral estradiol is associated 
with adverse events traditionally attributed to menopausal hormone therapy. 
First pass significantly impairs bioavailability of oral estradiol. Large doses 
required to overcome first pass induce supraphysiologic release of hepatic 
proteins, including C-reactive protein (CRP), insulin-like growth factor 1, 
clotting factors, and hormone-binding globulins (ie, sex hormone–binding 
globulin [SHBG], thyroxine-binding globulin [TBG], and cortisol-binding 
globulin [CBG]).1-3 First pass impacts adversely on lipids, cardiovascular 
functions, inflammatory and thrombotic mechanisms, insulin resistance, and 
weight control, and it may aggravate metabolic syndrome.
John E. Buster, MD Professor of Obstetrics and Gynecology,
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34. Premarin
“Premarin is one of the all-time best-selling prescription drugs, and it had 
global sales of more than $2 billion in 2001. But the health concerns raised by 
the WHI study have had an impact on sales, which dropped to $880 million in 
2004”. Chemical and Engineering News
http://pubs.acs.org/cen/coverstory/83/8325/8325premarin.html

35. Premarin
CDER concludes that the reference listed drug Premarin is not adequately 
characterized at this time. In particular, the estrogenic potency of the product 
is not clearly defined relative to the estrogenic potency of its constituents. In 
addition, the contribution of the two most abundant estrogens, sodium eq-
uilin sulfate and sodium estrone sulfate, to the overall estrogenic potency is 
not well understood. Furthermore, the quantitative composition of Premarin 
with respect to potentially pharmacologically active components has not been 
defined. Without this information, it is not possible to define the active ingre-
dients of Premarin.
Source: U.S. FDA FDA Backgrounder on Conjugated Estrogens 2005
http://www.fda.gov/Drugs/DrugSafety/InformationbyDrugClass/
ucm168838.htm

36. Carbopol (“Carbomer,” etc.) Carbopol and its Pharmaceutical Signifi-
cance: A Review
“Carbopol polymers are polymers of acrylic acid cross-linked with polyalke-
nyl ethers or divinyl glycol…carboxyvinyl polymer, carboxy polymethylene, 
carboxy polymethylene…” 
http://www.oalib.com/paper/2260424#.WcaZv0yZNE4

37. Propylene Glycol Toxicity
Conclusion: Propylene glycol toxicity is a potentially life-threatening iatro-
genic complication that is common and preventable. It should be considered 
whenever a patient has an unexplained anion gap, unexplained metabolic ac-
idosis, hyperosmolality, and/or clinical deterioration. Close monitoring of all 
patients receiving IV lorazepam or diazepam for early evidence of propylene 
glycol toxicity is warranted……
Despite the reputation of propylene glycol for safety, propylene glycol toxic-
ity has been reported. Adverse effects from propylene glycol have occurred 
when used to deliver topical sulfadiazine silver cream,345 IV nitroglycerine,6 
etomidate,7 enoximone,8 multivitamins,910
Wilson M.D. et. al. Chest. September 2005 vol128 #3 1674-1681 
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38. The temporal reliability of serum estrogens, progesterone, gonado-
tropins, SHBG and urinary estrogen and progesterone metabolites in pre-
menopausal women.This study confirms previous findings that SHBG may 
be reliably measured in premenopausal women using a single occasion. It 
also indicates that E1S may be reliably measured using one sample only. More 
importantly, our results suggest that none of the (Estradiol,  Progesterone, 
SHBG, FSH, LH other analytes examined meet minimal reliability require-
ments that would permit confidence in single measures. These results are in 
agreement with the wide range if ICCs reported in previous studies [4-6]. Our 
conclusions are limited to the collection of samples at midluteal phase, how-
ever, and may not generalize to other phases of the menstrual cycle.
Andrew E Williams, Gertraud Maskarinec, Adrian A Franke and Frank Z 
Stanczyk. BMC Women’s Health 2002, 2:13
23 December 2002

39. 2-OH/16a-OH: Risk  Reduction
Risk for breast cancer includes decreased 2OH/16aOH, increased testoster-
one, deficiency of estriol, and insufficient progesterone. Brassica’s, DIM, can 
be beneficial to reduce risks as well as a lower prolactin being risk reducing.
Reducing the Hormone Related Cancer Risk    
(Or cabbages, sex hormones and their metabolites).
By Jonathan Wright MD:  Nutrition and Healing    
https://www.antiaging-systems.com/articles/129-cancer-risk-reduction

40. Estrogen Metabolite Ratio Reaffirmed
…In conclusion, we have shown that 
the preponderance of evidence from the study of estrogen metabolites in tis-
sues and urine supports the EMR [estrogen metabolite ratio] hypothesis, 
and that the EMR can be modulated in a predictable manner through dietary 
changes and use of certain nutraceuticals.
Response to Dr. Jacob Schor’s Article ‘Estrogen Metabolite Ratios: Time for 
Us to Let Go’  Thomas Klug PhD Townsend Letter. April 2013. p100 – 106.

41. Relationship of serum estrogens and estrogen metabolites to postmeno-
pausal breast cancer risk: a nested case-control study.
Conclusions: Women with more extensive hydroxylation along the 2-pathway 
may have a reduced risk of postmenopausal breast cancer. Further studies are 
needed to clarify the risks for specific EM and complex patterns of estrogen 
metabolism. This will require aggregation of EM results from several studies.
Roni T Falk (falkr@mail.nih.gov) Louise A Brinton
Breast Cancer Research 2013, 15:R34
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42. Cancer Growth vs Initiation
The development of cancer from the first malignant tumour cell to clinical 
diagnosis takes many years. Hormones can influence tumour growth, but it is 
questionable whether hormones induce malignant tumours de novo. It is much 
more likely that hormones ‘merely’ promote the growth of already existing 
tumour cells.
Hormone replacement therapy: pathobiological aspects 
of hormone-sensitive cancers in women relevant to 
epidemiological studies on HRT: a mini-review 
Human Reproduction Vol.20, No.8 pp. 2052–2060, 2005 
M.Dietel1,4, M.A.Lewis2 and S.Shapiro3 

43. Transdermal estradiol gel 0.1% for the treatment of vasomotor symp-
toms in postmenopausal women.
Low Dose TD Carbopol Gel Improves  HF + Vulvovaginal Atrophy
Objective: The objective of this study was to evaluate the efficacy and safety 
of three doses of estradiol gel 0.1% (Divigel, a novel formulation consisting 
of 1 mg estradiol per 1 g transdermal gel) to reduce the frequency and severity 
of vasomotor symptoms and signs of vulvar and vaginal atrophy associated 
with menopause. 
Conclusions: Low-dose transdermal estradiol gel 0.1% is an effective treat-
ment for relief of vasomotor symptoms, as well as signs of vulvar and vaginal 
atrophy, associated with menopause. Estradiol gel 0.1% offers multiple dos-
ing options to individualize patient therapy, including the 
lowest available effective dose (0.25 mg estradiol, delivering 0.003 mg/d es-
tradiol) to treat the vasomotor symptoms of menopause.
Hedrick, et al. 2009-01, Menopause., 16(1):132-40

44. Transdermal estradiol gel for the treatment of symptomatic postmeno-
pausal women.
Abstract
Objective: The aim of this study was to determine the efficacy, safety, and 
lowest practical dose of a transdermal estradiol gel in the treatment of symp-
tomatic postmenopausal women.
Methods: Healthy postmenopausal women with seven or more moderate to 
severe hot flushes per day or 50 to 60 or more per week were randomized to 
transdermal gel containing 1.5 mg (n = 73) or 0.75 mg (n = 75) estradiol (Estro-
Gel 0.06%) or placebo (n = 73) in a phase 3 study, or to 0.375 mg (n = 119) or 
0.27 mg (n = 118) estradiol (0.03% gel) or placebo (n = 114) in a phase 4 study.
Results: The frequency of moderate to severe hot flushes and severity of all 
hot flushes significantly decreased versus placebo at weeks 4 and 12 with 
1.5, 0.75, and 0.375 mg estradiol. Overall participant responder rates were 
generally lower in the phase 4 study than those in the phase 3 study with the 
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approved 0.75-mg estradiol dose. Vaginal maturation index (VMI) shifts from 
baseline to week 12 were significant (P < 0.001) with 0.75 and 1.5 mg estra-
diol versus placebo; VMI improved (P < 0.001), superficial cells increased (P 
= 0.005), and parabasal cells decreased (P = 0.002) with 0.375 mg estradiol 
vs placebo but not with 0.27 mg estradiol. CONCLUSION: A transdermal gel 
with 0.75 mg estradiol was the lowest practical dose that effectively reduced 
the frequency and severity of moderate to severe hot flushes, improved VMI 
[Vaginal Maturation Index], and was well tolerated.
Archer DF, et al.   Menopause. 2012 Jun;19(6):622-9. 

45. Dose Levels & Bone Density
…we investigated the safety and effectiveness in preventing bone loss of, 
very-low-dose estradiol [0.014 mg/d][delivered] transdermal unopposed for 
postmenopausal women  (n = 208) 
Conclusion: Postmenopausal treatment with low-dose, unopposed estradiol 
increased bone mineral density and decreased markers of bone turnover with-
out causing endometrial hyperplasia.
Obstet Gynecol. 2004 Sep;104(3):443-51.
Effects of ultralow-dose transdermal estradiol on bone mineral density: a ran-
domized clinical trial.
Ettinger B, Ensrud KE, et al.

46. Dose Levels & Vaginal Atrophy: (patch)
Conclusion: During 2 years of treatment with ultralow- dose [ultra-low dose: 
14mcg patch] unopposed estradiol, treatment and placebo groups had similar 
rates of endometrial hyperplasia, endometrial proliferation, and vaginal bleed-
ing. This therapy apparently causes little or no endometrial stimulation….
Vaginal epithelial cells showed greater maturation in the estradiol group than 
in the placebo group (P < .001) but less than typically observed with standard 
doses of estrogen.
Uterine and Vaginal Effects of Unopposed Ultralow- Dose Transdermal Es-
tradiol. OBSTETRICS & GYNECOLOGY. VOL. 105, NO. 4, APRIL 2005.
Susan R. Johnson, MD, et. al.

47. Effects of Ultra–Low-Dose Transdermal Estradiol on Cognition and 
Health-Related Quality of Life
Conclusion: Postmenopausal treatment with ultra–low- dose unopposed trans-
dermal estradiol* for 2 years had no effect on change in cognitive function or 
in health- related quality of life over 2 years of treatment.
*patch, delivering 0.014mg/day ≈ 0.5mg transdermal gel
Yaffee, et al.  Arch Neurol .2006;63:945-950
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48. Endogenous Hormone Levels & Breast Density
Mammographic density well-confirmed predictor of breast cancer risk. 
Whether mammographic density reflects levels of endogenous sex hormones 
is unclear. 
Endogenous Hormone Levels, Mammographic Density, and Subsequent Risk 
of Breast Cancer in Postmenopausal Women Rulla M. Tamimi, Celia Byrne, 
Graham A. Colditz, Susan E. J Natl Cancer Inst 2007;99:1178–87

49. Estrogen Rx & Breast Density
The study population comprised 158 women: a total of 52 women were us-
ing continuous combined HRT (conjugated equine estrogen 0.625 mg plus 
medroxyprogesterone acetate 5 mg); 51 women were using low-dose oral 
estrogen alone (estriol 2 mg daily); and 55 women were using unopposed 
transdermal estrogen given as a patch (estradiol 50 μg/24 h)… An increase 
in mammographic density was much more common among women taking 
continuous combined HRT (40%) than for those using oral low-dose estrogen 
(6%) and transdermal (2%) treatment. …
E. Lundström, B. Wilczek, Mammographic breast density during hormone re-
placement therapy: effects of continuous combination, unopposed transdermal and 
low-potency estrogen regimens et al. Climacteric 2001, Vol. 4, No. 1 , Pages 42-48

50. Stroke Risk: TD (Patch) vs Oral
also, Dose Related
The risk of stroke was not increased with use of low oestrogen dose patches 
[<50mcg] (rate ratio 0.81(0.62 to 1.05)) compared with no use, whereas the risk 
was increased with high dose patches [>50mcg] (rate ratio 1.89 (1.15 to 3.11)). 
Current users of oral HRT had a higher rate of stroke than non-users (rate ratio 
1.28 (1.15 to 1.42)) with both low dose and high dose.[n = 15710 stroke cases]
Transdermal and oral hormone replacement therapy and the risk of stroke: a 
nested case-control study
BMJ. 2010 Jun 3;340:c2519. doi: 10.1136/bmj.c2519.

51. Stroke Risk: Revisited
Conclusions After 10 years of randomised treatment, women receiving hor-
mone replacement therapy early after menopause had a significantly reduced 
risk of mortality, heart failure, or myocardial infarction, without any apparent 
increase in risk of cancer, venous thromboembolism, or stroke.[The women in 
the treated group with an intact uterus started treatment with 2 mg synthetic 
17-β-estradiol for 12 days, 2 mg 17-β-estradiol plus 1 mg norethisterone ac-
etate for 10 days, and 1 mg 17-β-estradiol for six days. In women who had 
undergone hysterectomy, first line treatment was 2 mg 17-β-estradiol a day]
Effect of hormone replacement therapy on cardiovascular events in recently 
postmenopausal women: randomised trial. BMJ 2012; 345 doi: http://dx.doi.
org/10.1136/bmj.e6409 Louise Lind Schierbeck,  Lars Rejnmark, et.al.



19

Select References from the Medical Literature

52. Bio-identical Hormones: What’s Fact and What’s Fable?
The medical literature has established that one of the biggest risk factors for 
breast cancer is incessant ovulation, that is, ovulating 12 to 13 times per year 
for 25 to 30 years without any breaks for pregnancy or lactation. Mammary 
epithelial proliferation occurs with each cycle, causing breast hypertrophy pri-
or to menstruation and a resolution once bleeding occurs. Proliferating breast 
cells differ from cancer cells only in that they are programmed to stop prolif-
erating at the end of each cycle. In contrast, cancer cells have mutated and lost 
this control. Therefore, the more menstrual cycles a woman experiences over 
her lifetime, the greater the risk that a normal proliferating cell will mutate and 
go on to become a cancer that is not found until 10 to 15 years later.
For postmenopausal women, and especially women who are at higher risk 
of breast cancer, mimicking “normal” cycles postmenopausally presents the 
same hormonal environment as incessant ovulation. This is more likely to 
increase rather than decrease breast cancer risk.
Alan  M.  Altman,  MD, Assistant Clinical Professor, Obstetrics, Gynecology 
and Reproductive Biology, Harvard Medical School, Boston Mass, srm  , Re-
production, & Menopause, April 2007
53. Morphological Criteria for the Assessment of Breast Cellular Changes 
during a Menstrual Cycle
Rathi Ramakrishnan M.D. et. Al.
Mod Pathol 2002;15(12):1348–1356
Morphological Changes in Breast Tissue with Menstrual Cycle

54. Dermal Absorption Fatigue
Over several years time, many women using transdermal estrogen prepara-
tions have progressively lower urinary estrogens. Sometimes these lower lev-
els are reflected in symptoms, but sometimes (particularly in women who’ve 
used bio-identical hormone replacement for longer periods of time) there are 
no symptoms of these lower estrogen levels. When the route of administration 
is then switched to intra-vaginal, with no change in dosage, the urinary levels 
rise once again to the target range, and any symptoms present of low estrogens 
disappear.   We’ve termed this phenomenon dermal absorption fatigue. As it 
occurs often, we’ve switched our routine recommendation for site of bio-iden-
tical hormone administration to the intra-vaginal route. 
Selected Observations from 23 Years of Bio-Identical Steroid Hormone Re-
placement in Clinical and Laboratory Practice by Jonathan V. Wright M.D. 
Ann N Y Acad Sci. 2005 Dec;1057:506-24
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55. Progesterone Sensitizes Estrogen Receptors 
[Taken From a transcript of a Seminar by Dr John R. Lee, M.D.]      One of the 
most important lessons I learned. When I give this to a woman who’s doctor 
has her on estrogen, it turns out the dose he has ordered is ALWAYS, two, 
four, eight, times too much. And I was trying to Figure out, is the doctor that 
dumb? What is happening here? Why is it that when I give progesterone they 
get estrogen side effects? They get breast swelling, they get water retention, 
they get headaches, their feet swell, that’s estrogen. Well, it dawned on me 
finally when I looked it up. Turns out when you have the same hormone all 
the time like estrogen, unopposed by progesterone, the estrogen receptors tune 
down. Just as if you’re working in an office where there’s too much noise. 
After working there for six months you end up not noticing the noise. Then 
you go away for two weeks and come back and say, “oh my God, how could 
I have been working here without realizing all this noise is here?” Every cell 
that they work on, it does so because there’s a receptor, already made that 
binds and unites with that hormone’s molecule, and goes to the nucleus and 
creates the effects of the message. But it takes binding with that receptor. 
When you have unopposed estrogen, the receptors tune down. When you add 
the progesterone the receptors come back to full force again, full efficiency.  
So, I learned that every time I added progesterone to a woman already on es-
trogen I had to tell her to cut her estrogen at least in half. Then later she could 
cut it down even more because the progesterone was handling so many of her 
problems. She didn’t need all that much estrogen. Then I had some ladies who 
kept cutting it down, cutting it down and pretty soon they weren’t taking any, 
and they were doing fine. No hot flashes, no vaginal dryness, no problems, 
they were doing fine and I said, “how can this be?” I was taught in medical 
school estrogen goes to zero. 
http://www.yourlifesource.com/estrogen-receptors.htm

 
56. Transdermal progesterone cream as an alternative to  progestin in hor-
mone therapy [effect on endometrial Bx]
Objective: To evaluate the endometrial effects and determine patients’ ac-
ceptance of transdermal progresterone cream compared to standard hormone 
therapy.
Methods: Healthy menopausal women received a pretreatment endometrial 
biopsy (EMB). They were randomized to 0.625 mg conjugated equine estro-
gen (CEE) daily and 2.5 mg medroxyprogesterone acetate (MPA) (Prempro, 
Wyeth USA) or daily 0.625 mg CEE and twice daily 20 mg transdermal PC 
(Pro-gest, Transitions for Health USA). At the end of 6 months, a repeat EMB 
was obtained, and the women were crossed over to other treatment. A final 
EMB was performed after the final 6 months.
Results: Twenty-six women completed both arms of the study.77%of women 
preferred the CEE/PC to the CEE/MPA (P<.001). Of the 52 post-treatment 
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endometrial biopsies: 40 revealed atrophic endometrium and 12 proliferative 
endometrium (7 in the oral progestin group and 5 in the PC group). There 
was no evidence of endometrial hyperplasia in any of the specimens. The 
incidence of vaginal spotting was similar in both groups.
Conclusion: Patients preferred transdermal PC over oral MPA. This prelim-
inary data indicate that CEE/PC has a similar effect on the endometrium as 
standard oral HT over a 6-month period.
Leonetti Hb, et al,  Altern Ther Health Med. 2005 Nov-Dec;11(6):36-8.

57. Comparison of hormone levels in nipple aspirate fluid [NAF] of pre- and 
postmenopausal women: effect of oral contraceptives and hormone replace-
ment. 
Compared with premenopausal women, NAF progesterone was much lower 
in postmenopausal women…NAF estradiol and estrone sulfate were not sig-
nificantly less than those in premenopausal women,
 …It is concluded that: 1) potential precursors of estradiol remain at compara-
ble levels in the breast after menopause; 
Chatterton RT Jr, Geiger AS, Mateo ET, Helenowski IB, Gann PH. J Clin 
Endocrinol Metab. 2005 Mar;90(3):1686-91. 
(Note: Estradiol levels in postmenopausal breast tissue identical to premeno-
pausal breast, yet progesterone much lower.  If progesterone protects against 
breast CA as other evidence suggests, this intra-mammary estrogen domi-
nance would explain increase incidence of breast CA with menopause-HHL)
Hormone Restoration.com Henry Lindner MD 
http://hormonerestoration.com/Evidence.html

58. Influences of percutaneous administration of estradiol and progester-
one on the human breast epithelial cell in vivo. 
Objective: To study the effect of E2 and P on the epithelial cell cycle of nor-
mal human breast in vivo. DESIGN: Double-blind, randomized study. Topi-
cal application to the breast of a gel containing either a placebo, E2, P, or a 
combination of E2 and P, daily, during the 10 to 13 days preceding breast sur-
gery. PATIENTS: Forty premenopausal women undergoing breast surgery for 
the removal of a lump. MAIN OUTCOME MEASURES. Plasma and breast 
tissue concentrations of E2 and P. Epithelial cell cycle evaluated in normal 
breast tissue areas by counting mitoses and proliferating cell nuclear antigen 
immunostaining quantitative analyses. RESULTS: Increased E2 concentra-
tion increases the number of cycling epithelial cells. Increased P concentration 
significantly decreases the number of cycling epithelial cells. 
Conclusion: Exposure to P for 10 to 13 days reduces E2-induced proliferation 
of normal breast epithelial cells in vivo. 
Chang KJ, Lee TTY et al. Fertil Steril 1995;63:785-91
Hormone Restoration.com Henry Lindner MD 
http://hormonerestoration.com/Evidence.html
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59. Progesterone and Bone: Actions Promoting Bone Health in Women
Abstract
Estradiol (E2) and progesterone (P4) collaborate within bone remodelling 
on resorption (E2) and formation (P4). We integrate evidence that P4 may 
prevent and, with antiresorptives, treat women’s osteoporosis. P4 stimulates 
osteoblast differentiation in vitro. Menarche (E2) and onset of ovulation (P4) 
both contribute to peak BMD. Meta-analysis of 5 studies confirms that regu-
larly cycling premenopausal women lose bone mineral density (BMD) relat-
ed to subclinical ovulatory disturbances (SODs). Cyclic progestin prevents 
bone loss in healthy premenopausal women with amenorrhea or SOD. BMD 
loss is more rapid in perimenopause than postmenopause—decreased bone 
formation due to P4 deficiency contributes. In 4 placebo-controlled RCTs, 
BMD loss is not prevented by P4 in postmenopausal women with increased 
bone turnover. However, 5 studies of E2-MPA co-therapy show greater BMD 
increases versus E2 alone. P4 fracture data are lacking. P4 prevents bone loss 
in pre- and possibly perimenopausal women; progesterone co-therapy with 
anti-resorptives may increase bone formation and BMD.
Journal of Osteoporosis. 2010; 845180. 
Vanadin Seifert-Klauss, and Jerilynn C. Prior.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2968416/

60. Cardiovascular and cancer safety of testosterone in women. 
Davis SR.
Purpose of Review:
To examine the recent data pertaining to the relationships between testoster-
one and cardiovascular disease (CVD) and cancer in women.
Recent Findings:
Despite the entrenched belief that higher blood levels of testosterone increase 
the risk of CVD in women, data from recent observational studies mostly 
show an inverse relationship between testosterone and CVD risk. One pilot 
study suggests favorable effects of nonoral testosterone treatment of women 
with established congestive cardiac failure which merits further evaluation. 
The relationship between endogenous testosterone production and breast can-
cer risk remains contentious, with recent studies indicating either no relation-
ship, or a possible increase in risk when estrone and estradiol are not taken 
into account. No randomized controlled trial of testosterone therapy has been 
sufficiently large or of sufficient duration to establish whether such treatment 
may influence breast cancer occurrence. There does not appear to be an asso-
ciation between testosterone and endometrial cancer, or other malignancies on 
review of published studies.
Summary: Testosterone is inversely associated with increased CVD risk in 
women, whereas low sex hormone binding globulin increases CVD risk. The 
relationship between testosterone and breast cancer remains unclear, although 
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a clear signal of risk has not emerged from studies of women treated with 
testosterone therapy over the past decade.
Curr Opin Endocrinol Diabetes Obes. 2011 Jun;18(3):198-203. doi: 10.1097/
MED.0b013e328344f449.

61. Circulating sex steroids and breast cancer risk in premenopausal women.
Recently, the associations between circulating hormones in premenopausal 
women and subsequent risk of breast cancer have been evaluated. To date, 
both positive and null associations have been observed for estrogens and in-
verse and null associations for progesterone with breast cancer risk. For es-
trogens, the relationships may vary by menstrual cycle phase (e.g., follicular 
versus luteal phase), although this requires confirmation. Few studies have 
evaluated estrogen metabolites in relation to breast cancer risk; hence, no 
conclusions can yet be drawn. Findings for the largely adrenal-derived dehy-
droepiandrosterone (DHEA) and DHEA sulfate also are inconsistent and may 
vary by age. However, relatively consistent positive associations have been 
observed between testosterone (or free testosterone) levels and breast cancer 
risk; these associations are of similar magnitude to those confirmed among 
postmenopausal women. In this review, we summarize current evidence and 
identify gaps and inconsistencies that need to be addressed in future stud-
ies of sex steroids and premenopausal breast cancer risk. Horm Cancer. 2010 
Feb;1(1):2-10. doi: 10.1007/s12672-009-0003-0. Epub 2010 Feb 9.
Source
Channing Laboratory, Department of Medicine, Harvard Medical School and 
Brigham and Women’s Hospital, 

62. Associations between serum testosterone levels, cell proliferation and 
progesterone receptor content in normal and malignant breast tissue in 
postmenopausal women.
Progestogens and progesterone receptors (PR) may play an important role in 
increased breast proliferation following combined estrogen/progestogen hor-
mone therapy, while androgens may counteract this effect. In 50 untreated 
healthy postmenopausal women and 48 untreated postmenopausal breast can-
cer patients, we measured serum levels of testosterone (T), sex hormone-bind-
ing globulin (SHBG), estrone (E1) and adrenal androgens; and additionally, 
in the breast cancer patients, cortisol and corticosteroid-binding globulin and 
endocrine data related to breast proliferation (assessed using the Ki-67/MIB-1 
monoclonal antibody) and PR levels (determined by enzyme immunoassay) 
in the breast cancer tissue. In the healthy women the percentage of MIB-1+ 
cells showed significant negative correlations with serum levels of total T, 
calculated free T (fT) and the fT/E1 ratio; while in the breast cancer patients 
PR content showed significant negative correlations with fT level, the fT/E1 
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ratio and the T/SHBG ratio. No other correlations were found in any of the 
groups. Our findings in healthy women confirm previous reports of an an-
tiproliferative effect of androgens in breast tissue and our finding in breast 
cancer patients suggests that this antiproliferative effect may be mediated via 
downregulation of PR.
Marie Hofling, Lars Löfgren, et.al.   Gynecological Endocrinology  2008, 
Vol. 24, No. 7 , Pages 405-410   http://informahealthcare.com/doi/
abs/10.1080/09513590802193061

63. Circulating sex steroids and breast cancer risk in premenopausal women.
Recently, the associations between circulating hormones in premenopausal 
women and subsequent risk of breast cancer have been evaluated. To date, 
both positive and null associations have been observed for estrogens and in-
verse and null associations for progesterone with breast cancer risk. For es-
trogens, the relationships may vary by menstrual cycle phase (e.g., follicular 
versus luteal phase), although this requires confirmation. Few studies have 
evaluated estrogen metabolites in relation to breast cancer risk; hence, no 
conclusions can yet be drawn. Findings for the largely adrenal-derived dehy-
droepiandrosterone (DHEA) and DHEA sulfate also are inconsistent and may 
vary by age. However, relatively consistent positive associations have been 
observed between testosterone (or free testosterone) levels and breast cancer 
risk; these associations are of similar magnitude to those confirmed among 
postmenopausal women. In this review, we summarize current evidence and 
identify gaps and inconsistencies that need to be addressed in future stud-
ies of sex steroids and premenopausal breast cancer risk. Horm Cancer. 2010 
Feb;1(1):2-10. doi: 10.1007/s12672-009-0003-0. Epub 2010 Feb 9.
Source. Susan E. Hankinson & A. Heather Eliassen
Channing Laboratory, Department of Medicine, Harvard Medical School and 
Brigham and Women’s Hospital. 

64. Megadose Iodine: An Idea Whose Time Has Come and Gone.
“iodine is a known poison when administered in high doses….”
“Typically the amount of iodine being ingested [12.5-50mg] is 80-300x the 
RDA and 10-45 x higher than the Tolerable Upper Intake…”
[RDA 150mcg, The Tolerable Upper Intake Level (UL) for adults is 1,100 μg/
day (1.1 mg/day)… TUL was assessed by analysing the effect of supplemen-
tation on TSH. The thyroid gland needs no more than 70mcg/d to synthesize 
the requisite amounts of T4 & T3]
“…In Lieu of any credible evidence that high-dose iodine is beneficial (other 
than for patients with fibrocystic breast changes or a few other clinical condi-
tions), routine use of high-dose iodine should cease…”
Alan Gaby M.D., Editorial Townsend Letter, 12/2010 p 98
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65. Thyroid: Interesting Facts.
80% of thyroid hormone produced is T4, 20% T3, the more potent form
The bulk [80%] of the T3 your body needs is produced by the conversion of 
T4 into T3 in the cells of the body, such as liver, kidneys & muscles
“In bloodstream, most of T3 & T4 is bound to TBG* [preferred],  
Transthyretin and Albumin. 0.04% T4 and 0.4% of T3 & is free and active!”
T3 has a shorter half-life than T4. T4 remains in the body a lot longer than T3. 
Pigs have a higher amount of T3 than humans.
Thyroid Hormone by Theodore C. Friedman, M.D., Ph.D. and Winnie Yu  
http://www.thyroid-info.com/articles/hypothyroidism.htm

66. Subclinical thyroid disease: scientific review and guidelines for diagno-
sis and management.  
Context: Patients with serum thyroid-stimulating hormone (TSH) levels out-
side the reference range and levels of free thyroxine (FT4) and triiodothy-
ronine (T3) within the reference range are common in clinical practice. The 
necessity for further evaluation, possible treatment, and the urgency of treat-
ment have not been clearly established.
Study Selection and Data Extraction: A total of 195 English-language or 
translated papers were reviewed. Editorials, individual case studies, studies 
enrolling fewer than 10 patients, and nonsystematic reviews were excluded. 
Information related to authorship, year of publication, number of subjects, 
study design, and results were extracted and formed the basis for an evidence 
report, consisting of tables and summaries of each subject area.
Conclusions: Data supporting associations of subclinical thyroid disease with 
symptoms or adverse clinical outcomes or benefits of treatment are few. The 
consequences of subclinical thyroid disease (serum TSH 0.1-0.45 mIU/L or 
4.5-10.0 mIU/L) are minimal and we recommend against routine treatment 
of patients with TSH levels in these ranges. There is insufficient evidence to 
support population-based screening. Aggressive case finding is appropriate 
in pregnant women, women older than 60 years, and others at high risk for 
thyroid dysfunction.
JAMA. 2004 Jan 14;291(2):228-38.Surks MI, et al.

67. The Colorado thyroid disease prevalence study.
Participants in a statewide health fair in Colorado, 1995 (N = 25,862).
Results:The prevalence of elevated TSH levels (normal range, 0.3-5.1 mIU/L) 
in this population was 9.5%, and the prevalence of decreased TSH levels was 
2.2%. Forty percent of patients taking thyroid medications had abnormal TSH 
levels. Lipid levels increased in a graded fashion as thyroid function declined. 
Also, the mean total cholesterol and low-density lipoprotein cholesterol levels 
of subjects with TSH values between 5.1 and 10 mIU/L were significantly 
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greater than the corresponding mean lipid levels in euthyroid subjects. Symp-
toms were reported more often in hypothyroid vs euthyroid individuals, but 
individual symptom sensitivities were low.
Conclusions:The prevalence of abnormal biochemical thyroid function re-
ported here is substantial and confirms previous reports in smaller popula-
tions. Among patients taking thyroid medication, only 60% were within the 
normal range of TSH. Modest elevations of TSH corresponded to changes in 
lipid levels that may affect cardiovascular health. Individual symptoms were 
not very sensitive, but patients who report multiple thyroid symptoms warrant 
serum thyroid testing. These results confirm that thyroid dysfunction is com-
mon, may often go undetected, and may be associated with adverse health 
outcomes that can be avoided by serum TSH measurement.
Arch Intern Med. 2000 Feb 28;160(4):526-34.
Canaris GJ, Manowitz NR, Mayor G, Ridgway EC.

68. Sex steroids and the thyroid.
Thyroid hormone is affected by Sex Steroids:
Abstract
Thyroid function is modulated by genetic and environmental causes as well 
as other illnesses and medications such as gonadal or sex steroids. The latter 
class of drugs (sex steroids) modulates thyroid function. Gonadal steroids ex-
ert their influence on thyroid function primarily by altering the clearance of 
thyroxine-binding globulin (TBG). While oestrogen administration causes an 
increase in serum TBG concentration, androgen therapy results in a decrease 
in this binding protein. These effects of gonadal steroids on TBG clearance 
and concentration are modulated by the chemical structure of the steroid being 
used, its dose and the route of administration. Despite the gonadal steroids-in-
duced changes in serum TBG concentrations, subjects with normal thyroid 
glands maintain clinical and biochemical euthyroidism without changes in 
their serum free thyroxine (T4) or thyroid-stimulating hormone (TSH) levels. 
In contrast, the administration of gonadal steroids to patients with thyroid dis-
eases causes significant biochemical and clinical alterations requiring changes 
in the doses of thyroid medications. Similarly, gonadal steroid therapy might 
unmask thyroid illness in previously undiagnosed subjects. It would be pru-
dent to assess thyroid function in subjects with thyroid disease 6-8 weeks after 
gonadal steroid administration or withdrawal.
•Sex steroids and the thyroid. Tahboub R, Arafah BM.Best Pract Res Clin En-
docrinol Metab. 2009 Dec;23(6):769-80. doi: 10.1016/j.beem.2009.06.005. 
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69. Thyroid hormone receptors and reproduction.
J Reprod Immunol. 2011 Jun;90(1):58-66. doi: 10.1016/j.jri.2011.02.009. 
Epub 2011 Jun 8.. Dittrich R, Beckmann MW, Oppelt PG, Hoffmann I, Lotz 
L, Kuwert T, Mueller A.
Abstract
Thyroid disorders have a great impact on fertility in both sexes. Hyperthy-
roidism and hypothyroidism cause changes in sex hormone-binding globulin 
(SHBG), prolactin, gonadotropin-releasing hormone, and sex steroid serum 
levels. In females, thyroid hormones may also have a direct effect on oocytes, 
because it is known that specific binding sites for thyroxin are found on mouse 
and human oocytes. There is also an association between thyroid dysfunction 
in women and morbidity and outcome in pregnancy. In males, hyperthyroidism 
causes a reduction in sperm motility. The numbers of morphologically abnor-
mal sperm are increased by hypothyroidism. When euthyroidism is restored, 
both abnormalities improve or normalize. In women, the alterations in fertility 
caused by thyroid disorders are more complex. Hyper- and hypothyroidism are 
the main thyroid diseases that have an adverse effect on female reproduction 
and cause menstrual disturbances--mainly hypomenorrhea and polymenorrhea 
in hyperthyroidism, and oligomenorrhea in hypothyroidism. In recent studies, it 
has become evident that it is not only changes in serum levels of SHBG and sex 
steroids that are responsible for these disorders, but also alterations in the met-
abolic pathway. Adequate levels of circulating thyroid hormones are of primary 
importance for normal reproductive function. This review presents an overview 
of the impact of thyroid disorders on reproduction.

70. Hypothyroidism might be related to breast cancer in post-menopausal 
women.
Abstract
An association between breast cancer and thyroid (autoimmune) diseases or 
the presence of thyroid peroxidase antibodies (TPOAb; a marker of thyroid 
autoimmune disease) has been suggested. However, little is known about 
whether women with thyroid (autoimmune) diseases are at increased risk for 
developing breast cancer. This cross-sectional and prospective cohort study 
investigated whether the presence of TPOAb or thyroid dysfunction is re-
lated to the presence or development of breast cancer. An unselected cohort 
of 2,775 women around menopause was screened for the thyroid parameters 
thyrotropin (TSH), free thyroxine (FT(4)), and TPOAb during 1994. Detailed 
information on previous or actual thyroid disorders and breast cancer, and on 
putative factors related to breast cancer and thyroid disorders, was obtained. 
Clinical thyroid dysfunction was defined by both abnormal FT4 and TSH, 
and subclinical thyroid dysfunction by abnormal TSH (with normal FT4). A 
TPOAb concentration >or= 100 U/ml was defined as positive (TPOAb(+)). 
The study group was linked with the Eindhoven Cancer Registry to detect all 
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women with (in situ) breast cancer (ICD-O code 174) diagnosed between 1958 
and 1994. Subsequently, in the prospective study, all women who did not have 
breast cancer in 1994 (n = 2,738) were followed up to July, 2003, and all new 
cases of (in situ) breast cancer and all cancer-related deaths were registered. 
Of the 2,775 women, 278 (10.0%) were TPOAb(+). At the 1994 screening, 37 
women (1.3%) had breast cancer. TPOAbs were (independently) related to a 
current diagnosis of breast cancer (OR = 3.3; 95% CI 1.3-8.5). Of the remain-
ing women, 61 (2.2%) developed breast cancer. New breast cancer was related 
to: (1) an earlier diagnosis of hypothyroidism (OR = 3.8; 95% CI 1.3-10.9); 
(2) the use of thyroid medication (OR = 3.2; 95% CI 1.0-10.7); and (3) low 
FT4 (lowest tenth percentile: OR = 2.3; 95% CI 1.2-4.6). In the first 3 years 
follow up, the relationship between FT4 and log-TSH was disturbed in wom-
en with a new breast cancer diagnosis. The presence of TPOAb was not re-
lated to breast cancer during follow-up. A direct relationship between thyroid 
autoimmunity and breast cancer is unlikely. Hypothyroidism and low-normal 
FT4 are related with an increased risk of breast cancer in post-menopausal 
women. Studies are needed to clarify the origins of this possible association.
Thyroid. 2005 Nov;15(11):1253-9. Kuijpens JL, Nyklíctek I, Louwman MW, 
Weetman TA, Pop VJ, Coebergh JW.

71. Armour® Thyroid  
Description:  (thyroid tablets, USP)* for oral use is a natural preparation derived 
from porcine thyroid glands and has a strong, characteristic odor. (T3 liothyronine 
is approximately four times as potent as T4 levothyroxine on a microgram 
for microgram basis.) They provide 38 mcg levothyroxine (T4) and 9 mcg 
liothyronine (T3) per grain of thyroid. The inactive ingredients are calcium 
stearate, dextrose, microcrystalline cellulose, sodium starch glycolate and 
opadry white.
1 grain of armour provides 38mcg of T4 + 9mcg T3
1.5 grains: 57mcg T4 + 13.5mcg T3
http://www.armourthyroid.com

72. Synthroid ingredients: 
Active: Synthetic crystalline L-3,3’,5,5’-tetraiodothyronine sodium salt with 
the molecular formula C1_(5)H_(10)I_(4)N NaO_(4)*H_(2)O. Yeah cringe 
blot it out.. run away! 
Inactive: Acacia, confectioner’s sugar (contains corn starch), lactose mono-
hydrate, magnesium stearate, povidone, concentration varied food coloring, 
and talc. 
Levoxyl:
Active: synthetic crystalline L-3,3’,5,5’-tetraiodothyronine sodium salt with 
the molecular formula C1_(5)H_(10)I_(4)N NaO_(4)*H_(2)O. Well no 
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change here.. so we have to look to the INERT/INACTIVE ingredients.
Inactive: Microcrystalline cellulose, croscarmellose sodium and magnesium 
stearate.
Levothyroxine (My Generic ingredients): 
Active: synthetic crystalline L-3,3’,5,5’-tetraiodothyronine sodium salt with 
the molecular formula C1_(5)H_(10)I_(4)N NaO_(4)*H_(2)O. Well no 
change here.. so we have to look to the Inert/Inactive ingredients AGAIN.
Inactive: Magnesium Stearate; Microcrystalline Cellulose; Colloidal Silicone 
Dioxide; Sodium Starch Glycolate. 
The main issue with the inert ingredients is allergic reaction. In Synthroid 
many have been shown to react adversely to povidone and lactose. Milk aller-
gies even mild ones can respond poorly to constant minute traces of lactose.. 
inspiring bloating and digestive ills. The cellulose in Levoxyl is just a bind-
ing agent and shouldn’t interfere with things other than rate of absorption. 
Croscarmellose sodium toxicological properties have not been fully instigat-
ed. WOW! That is straight off an MSDS sheet. *Snort* I like the generic.. 
doesn’t give me lactose issues and all the inert ingredients have been fully 
toxicologically profiled.

73. Effect of Iodine on Thyroid
Dr Gaby challenges: 
that the optimal intake is 13.8mg/day, that the iodine loading test is valid
[50mg intake, ? Amt in urine…if retained, person considered deficient]
12.5 - 50mg per day is 80 – 333x RDA (150mcg/d) 
Literature on Japanese intake: error in interpretation. 
Dr Gaby estimates intake at 330 to 500mcg per day.
Iodine overdose is problematic: incl hypo & thyroiditis & hyper
Thyroid function should be monitored if Rx > 1mg/day
Alan Gaby M.D. Editorial.Townsend Letter Aug/Sept 2005

74. Hormone Cream Transfer to Children, Pets and Partners 
Transdermal Transmission? 
Notice Issue: FDA …is reviewing reports of adverse effects from estradiol 
transdermal spray (Evamist)…Children unintentionally exposed to the drug 
through skin contact with women may experience premature puberty. Female 
children may experience nipple swelling and breast development. Male chil-
dren may experience breast enlargement.
Recommendation: Patients should make sure that children are not exposed to 
estradiol transdermal spray and that children do not come into contact with 
any skin area where the drug was applied.
PubMed Health:  U.S. National Library of Medicine
http://www.virginiahopkinstestkits.com/hormone_transfer.html
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75. Evolution to Lower Doses of Postmenopausal Estrogen Therapy
The clinical use of estrogens to treat menopausal symptoms was first de-
scribed nearly 80 years ago. In the early 1940s oral estrogen formulations 
for postmenopausal hormonal therapy (HT) became available and, since that 
time, doses of estrogen in HT have been continually decreasing. Until the 
mid-1970s daily doses of conjugated equine estrogens (CEE) as high as 1.25 
mg or 2.5 mg were commonly used, thereafter transitioning to 0.625 mg/day 
as the standard dose. Use of the lowest clinically effective dose of HT for 
relief of menopause-related symptoms and for prevention of osteoporosis is 
now recommended. Low-dose estrogen therapy (ET) is currently defined as 
a dose of oral CEE of ≤0.45 mg/d, oral estradiol ≤0.5 mg/d, transdermal es-
tradiol ≤0.025 mg/d. These lower doses of estrogen are increasingly being 
recommended for relief of menopausal symptoms, as well as for prevention of 
osteoporosis in post-menopausal women. Michelle P. Warren, MD Dec. 2008  
Other writing by Michelle Warren MD in Endotext:
https://www.ncbi.nlm.nih.gov/books/NBK279050/

76. HRT in older women: Is it ever too late?
BCMJ, Vol. 43, No. 9, November 2001, page(s) 517-521. Margo R. Fluker, 
MD, FRCSC
For many mature women and their health care providers, the initial discussion 
about the risks and benefits of hormone replacement therapy occurs around 
the time of the menopause and is triggered by the onset of vasomotor symp-
toms. However, the opportunity for a second discussion about HRT may arise 
again in the seventh decade or beyond, and is often triggered by an adverse 
health event in the woman or someone close to her. The latter opportunity 
should not be overlooked, as it provides a chance to re-evaluate various life-
style factors, concomitant medication use, musculoskeletal health, cardiac 
health, and urogenital/sexual health.
If the risk-benefit ratio favors HRT, various strategies can be used to im-
prove acceptance and minimize side effects. These include instituting therapy 
slowly, considering lower doses, and evaluating systemic versus local thera-
py. While there are many inevitable health consequences of menopause and 
aging, the initiation of systemic or local HRT may be both appropriate and 
acceptable in some older women in order to improve the quality, if not the 
quantity, of life.

77. Estrogen and Coagulation
Double blind, randomized study of estradiol replacement therapy on markers 
of inflammation, coagulation and fibrinolysis.
Atherosclerosis, 2003, vol. 168, no1, pp. 123-129.  Zegura B, Keber I, Sebest-
jen M, Koenig W.   There was no influence of transdermal E2 on markers of 
coagulation activation, fibrinolysis and inflammation, but it decreased fibrin-
ogen levels significantly.
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78. Effects of oral and transdermal estrogen/progesterone regimens on 
blood coagulation and fibrinolysis in postmenopausal women. A random-
ized controlled trial. 
We conclude that oral estrogen/progesterone replacement therapy may result 
in coagulation activation and increased fibrinolytic potential, whereas opposed 
transdermal estrogen appears without any substantial effects on hemostasis.
Arterioscler Thromb Vasc Biol. 1997 Nov;17(11):3071-8. Scarabin PY, Al-
henc-Gelas M, Plu-Bureau G, Taisne P, Agher R, Aiach M.

79. Reduced Estriol Excretion in Patients With Breast Cancer Prior to En-
docrine Therapy  JAMA. 1966;196(13):1128-1136. Henry M. Lemon, MD; 
Herbert H. Wotiz, PhD; Langdon Parsons, MD; Peter J. Mozden, MD

80. Reducing the Hormone Related Cancer Risk (Or cabbages, sex hor-
mones and their metabolites). Jonathan Wright MD Nutrition and Healing 
(USA 800 528 0559) ,   
https://www.antiaging-systems.com/articles/129-cancer-risk-reduction
One of the first theories about estrogen and cancer was advanced by Henry 
Lemon, M.D. of the University of Nebraska. Focusing on estriol (the principal 
circulating estrogen), Dr. Lemon initially argued that greater proportions of 
estriol are good, and perhaps even anti-carcinogenic. He found that women 
most likely to survive breast cancer had the largest amounts of estriol. In un-
published work on a small, uncontrolled study, estriol administration appeared 
to cause remission in a proportion of breast cancers that had metastasized to 
bone.
Other researchers discovered that Asian women living in Asia, who as a group 
have lower rates of breast cancer, also had higher proportions of circulating 
estriol than American women, who have higher rates of breast cancer. Asian 
women living in Hawaii, who have a breast cancer rate midway between 
Asian women living in Asia and American women, also have estriol levels 
midway between those of the other two groups. Sisters and daughters of wom-
en who had had breast cancer were found to have lower proportions of estriol 
than sisters and daughters of women without breast cancer. Considerable ani-
mal research appeared to indicate that estriol was anti-carcinogenic or at least 
non-carcinogenic. However, other research20 disputed the “estriol hypothe-
sis”, and present-day researchers tend to disregard it in favor of other theories.

81. Estriol: Its Weakness is Its Strength
By Olivia A.M. Franks, ND and Jonathan V. Wright, MD, Life Extension 
Scientific Advisory Board Member
What you need to know:
The body naturally makes three estrogen hormones—estradiol, estrone, and 
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estriol. Since estriol possesses the weakest estrogenic effects of the three, it 
has been largely overlooked by the medical community.
Many studies show that estriol offers a wealth of potential health benefits—
without the dangers that sometimes accompany higher-potency estrogens and 
synthetic or horse-derived hormones.
Studies suggest that estriol helps relieve menopausal symptoms while ben-
efitting bone and urinary tract health. Estriol may also help improve cardio-
vascular risk factors and even shows promise in reducing the brain lesions of 
multiple sclerosis.
The most reliable way to measure estriol levels is through 24-hour urine col-
lection.
Despite abundant evidence to the contrary, the FDA has recently claimed that 
estriol is not safe. You can act now to help preserve consumers’ access to bi-
oidentical hormones such as estriol by visiting www.homecoalition.org.
Fear of cancer prevents many women from restoring youthful hormone levels. 
When applied through the topical (transdermal) route, estriol is not associ-
ated with increased cancer risk. Other methods women can use to prevent 
hormone-related cancers include consuming abundant vitamin D, cruciferous 
vegetables, soy, D-glucarate, and lignans, while minimizing meat and high-fat 
dairy intake.
Life Extension: http://www.lifeextension.com/magazine/2008/8/estriol-its-
weakness-is-its-strength/page-01

82. Are Transdermals Transmitted to Spouse and Others by Contact?
We sampled the thigh skin of a 54 year old woman who had been applying 
transdermal E2 daily. The first samples were taken prior to hormone applica-
tion
Then a total of 2mg E2 was applied to a section of both thighs.
Application locations were divided into sectors.
Swabs were taken of a sector at different post application times
Each swab sampled a sector that contained 0.25mg = 250µg E2
Swabs were analyzed for E2 content by Rhein Labs, Portland Oregon, Frank 
Nordt PhD, director.
Skin levels prior to application, after shower: 0.04mcg. 3 minutes after appli-
cation of estradiol to skin: 17mcg. 2 hours after application: 4.7mcg. 3 min-
utes after thorough washing of site of application: 0.06mcg.

83. Eating behavior and adherence to dietary prescriptions in obese adult 
subjects treated with 5-hydroxytryptophan.
Am J Clin Nutr. 1992 Nov;56(5):863-7.
Cangiano C1, Ceci F, Cascino A, Del Ben M, Laviano A, Muscaritoli M, An-
tonucci F, Rossi-Fanelli F.
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Author information   https://www.ncbi.nlm.nih.gov/pubmed/1384305
Abstract
Previous observations have shown that oral administration of 5-hydroxytryp-
tophan (5-HTP) without dietary prescriptions causes anorexia, decreased food 
intake, and weight loss in obese subjects. To confirm these data over a longer 
period of observation and to verify whether adherence to dietary restriction 
could be improved by 5-HTP, 20 obese patients were randomly assigned to 
receive either 5-HTP (900 mg/d) or a placebo. The study was double-blinded 
and was for two consecutive 6-wk periods. No diet was prescribed during the 
first period, a 5040-kJ/d diet was recommended for the second. Significant 
weight loss was observed in 5-HTP-treated patients during both periods. A re-
duction in carbohydrate intake and a consistent presence of early satiety were 
also found. These findings together with the good tolerance observed suggest 
that 5-HTP may be safely used to treat obesity.

84. Effects of oral 5-hydroxy-tryptophan on energy intake and macronutri-
ent selection in non-insulin dependent diabetic patients.
https://www.ncbi.nlm.nih.gov/pubmed/9705024
Int J Obes Relat Metab Disord. 1998 Jul;22(7):648-54.
Cangiano C1, Laviano A, Del Ben M, Preziosa I, Angelico F, Cascino A, 
Rossi-Fanelli F.  Author information     https://www.ncbi.nlm.nih.gov/
pubmed/9705024
Abstract
Objective:
In obese patients, brain serotonergic stimulation via orally administered 
5-hydroxy-tryptophan (5-HTP), the precursor of serotonin, causes decreased 
carbohydrate intake and weight loss. Since diabetes mellitus is associated 
with depressed brain serotonin, hyperphagia and carbohydrate craving, we 
hypothesized that in diabetic patients, orally administered 5-HTP stimulates 
brain serotonergic activity and thus normalizes eating behaviour. To test this 
hypothesis, we investigated whether in diabetic patients: 1) predicted brain 
serotonin concentrations are depressed as a result of decreased availability of 
the precursor, tryptophan; and 2) oral 5-HTP is effective in reducing energy 
and carbohydrate intake.
Subjects and Methods: 25 Overweight non-insulin dependent diabetic out-
patients were enrolled in a double-blind, placebo-controlled study, and ran-
domized to receive either 5-HTP (750 mg/d) or placebo for two consecutive 
weeks, during which no dietary restriction was prescribed. 
Methods:
Energy intake and eating behaviour, as expressed by macronutrient selection, 
were evaluated using a daily diet diary. Plasma amino acid concentrations and 
body weight, as well as serum glucose, insulin and glycosylated haemoglobin 
were assessed.
Results:
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20 patients (nine from the 5-HTP group and 11 from the Placebo group) com-
pleted the study. Brain tryptophan availability in diabetic patients was sig-
nificantly reduced when compared to a group of healthy controls. Patients 
receiving 5-HTP significantly decreased their daily energy intake, by reducing 
carbohydrate and fat intake, and reduced their body weight.
Conclusions:
These data confirm the role of the serotonergic system in reducing energy 
intake, by predominantly inhibiting carbohydrate intake, and suggest that 
5-HTP may be safely utilized to improve the compliance to dietary prescrip-
tions in non-insulin dependent diabetes mellitus.

85. 5-Hydroxytryptophan: a clinically-effective serotonin precursor.
Altern Med Rev. 1998 Aug;3(4):271-80.
Birdsall TC1.
Author information   https://www.ncbi.nlm.nih.gov/pubmed/9727088
Abstract
5-Hydroxytryptophan (5-HTP) is the intermediate metabolite of the essential 
amino acid L-tryptophan (LT) in the biosynthesis of serotonin. Intestinal ab-
sorption of 5-HTP does not require the presence of a transport molecule, and 
is not affected by the presence of other amino acids; therefore it may be taken 
with meals without reducing its effectiveness. Unlike LT, 5-HTP cannot be 
shunted into niacin or protein production. Therapeutic use of 5-HTP bypass-
es the conversion of LT into 5-HTP by the enzyme tryptophan hydroxylase, 
which is the rate-limiting step in the synthesis of serotonin. 5-HTP is well ab-
sorbed from an oral dose, with about 70 percent ending up in the bloodstream. 
It easily crosses the blood-brain barrier and effectively increases central ner-
vous system (CNS) synthesis of serotonin. In the CNS, serotonin levels have 
been implicated in the regulation of sleep, depression, anxiety, aggression, 
appetite, temperature, sexual behaviour, and pain sensation. Therapeutic ad-
ministration of 5-HTP has been shown to be effective in treating a wide vari-
ety of conditions, including depression, fibromyalgia, binge eating associated 
with obesity, chronic headaches, and insomnia.

86. Tyrosine, phenylalanine, and catecholamine synthesis and function in 
the brain.
Fernstrom JD1, Fernstrom MH. 
J Nutr. 2007 Jun;137(6 Suppl 1):1539S-1547S; discussion 1548S.
https://www.ncbi.nlm.nih.gov/pubmed/17513421
Abstract
Aromatic amino acids in the brain function as precursors for the monoamine 
neurotransmitters serotonin (substrate tryptophan) and the catecholamines 
[dopamine, norepinephrine, epinephrine; substrate tyrosine (Tyr)]. Unlike al-
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most all other neurotransmitter biosynthetic pathways, the rates of synthesis 
of serotonin and catecholamines in the brain are sensitive to local substrate 
concentrations, particularly in the ranges normally found in vivo. As a con-
sequence, physiologic factors that influence brain pools of these amino acids, 
notably diet, influence their rates of conversion to neurotransmitter products, 
with functional consequences. This review focuses on Tyr and phenylalanine 
(Phe). Elevating brain Tyr concentrations stimulates catecholamine produc-
tion, an effect exclusive to actively firing neurons. Increasing the amount of 
protein ingested, acutely (single meal) or chronically (intake over several 
days), raises brain Tyr concentrations and stimulates catecholamine synthesis. 
Phe, like Tyr, is a substrate for Tyr hydroxylase, the enzyme catalyzing the 
rate-limiting step in catecholamine synthesis. Tyr is the preferred substrate; 
consequently, unless Tyr concentrations are abnormally low, variations in Phe 
concentration do not affect catecholamine synthesis. Unlike Tyr, Phe does 
not demonstrate substrate inhibition. Hence, high concentrations of Phe do 
not inhibit catecholamine synthesis and probably are not responsible for the 
low production of catecholamines in subjects with phenylketonuria. Where-
as neuronal catecholamine release varies directly with Tyr-induced changes 
in catecholamine synthesis, and brain functions linked pharmacologically to 
catecholamine neurons are predictably altered, the physiologic functions that 
utilize the link between Tyr supply and catecholamine synthesis/release are 
presently unknown. An attractive candidate is the passive monitoring of pro-
tein intake to influence protein-seeking behavior.
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